


General Application

| LOAD RANGE *REGULATION
a: MODEL VOLT-AMPERES ACCURACY

1 et loads | 150 25-150 0.5%

3-Phase Regulation Extra Heavy Load | 250 25-250  02%
LOAD RANGE REGULATION | MODEL  VOLTAMPERES  ACCURACY | oo0 50-500  0.5%

MODEL  VOLT-AMPERES ACCURACY | . 1000 100-1000 0.2%

5000% 500-5000  0.5% | 2000  200-2000  0.2%
[ 10,000+ 1000-10,000  0.5% r—
| 15,000% 1500-15,000  0.5%

o

| 3P15,000.1500-15,600 0.5%
3P30,000 3000-30,000 0.5%
3P45,000 4500-45,000 0.5%

* Harmonic Distortion on above models 3%,
Lower capacities also availabie.

The First Line of standard electronic
AC Voltage Regulators and Nohatrons

INYERTER AND GENERATOR REGULATORS
FOR AIRCRAFT.
Single Phuse and Three Phase

LOAD RANGE *REGULATION
MODEL VOLT-AMPERES ACCURACY

D500 50 - 500 0.5% GENERAL SPECIFICATIONS:

D1200  120-1200 0.5% H 2 g o basic. 29 #85
IPD250 25 . 250 0.5% armonic distorlion max. 5% basic, 2% “'S" models

3PD750 75 -750 0.5% 1 Input voltage range 95-125: 220-240 volts (—2 models)
Other capacities also available Output adjustable bet. 110-120: 220-240 (—2 models)
T e e Recovery time: 6 cycles: ¥ (9 cycles)

Input frequency range: 50 to 65 cycles

Power factor ronge: down to 0.7 P.F,

Ambient temperature range: —50°C to + 50°C

All AC Regulators & Nobatrons may be used with no load.
*Models available with increased regulation accurocy

Special Models designed to meet your unusual applications.

L g X ot 1\

_ f Write for the new Sorensen catalog. It contains complete
The NOBATRON Lline specifications on standard Voltage Regulators, Nobatrons,
Output Load Range anrevolfs. ‘l'ru;;sformer.rt, DC Power Supplies, Saturable Core
Yoltage DC Amps. eactors and Meter Calibrators.
&  volts 15-40-100 BANEAS FEFIEN EEENES BRSNS BESENS RO REEE NEREEN RS
2 - 15
AT SORENSEN & CO
gg ' ® 15 Ine.
'| 18§ - 5.10 f .
* Regulation Accuracy 0.25%, from 1/ STAMFORD CONNECTICUT

to fuil load.

Represented in all principal cities



FUNCTIONS...

1. Generalion of syn-
chrenizing signals
conforming to AMA
recommendations.

2. Distribution of
sync signals.

3. Push-buiten selec-
tion of program
sources for use by
the transmitier {on-the-air*’ signal).
4. Monitoring and distribution of the
"on-the-air” picture signal.

5. Push-button selection of program
sources next fo be used as "on-the-air”
signa) (preview signal).

6.. Monitoring and distribution of pre-
view picture signal,

7. Monitering of “on-the-air”
view signal waveforms.

8. Stabilizalion of picture and sync sig-
nals from remote program sources.

9. Test monitoring of master conirol sig-
nals for maintenance purpocses.

10. Exclusive Du Monti ""fully automatic”
lap dissolve and fade control—ihe stand-
ard of all Du Mont conirol equipment.

and pre-

@ ALLEN B DU MONT LABORATOURIES

» Split-second timing
—smooth-flowing pro-
gram continuity —
that's the assurance
the Du Mont Master Conirol Line
offers television broadcasters.

Multiple-studio live programs,
network participation, local re-
mote pickups, films and rehears-
als, are selecied and integrated at
will. The Du Mont Master Control
Line consists of groups of inte-
grated equipment capable of per-
forming any desired function of

television broadcasting in the pro-
fessional manner long associated
“with sound broadcasting.

The number of functions incor-
porated in any one master control
“package” depends on the com-
plexity of the telecasting station.
Five basic Du Mont master control
“packages”meet the requirements
of the smallest to the largest tele-
casting station. In typical DuMont
manner, you can stari as small as
you like and grow as large as you
like, with Du Mont equipment.

’DESCRIPTIVE LITERATURE ON REQUEST

PRI 7 Facint i Aelleisiin

ALLEN B. DU MONT LABORATORIES, INGC.
AND STATION WABD, 5(5 MADISON AVE.,
PLACE, NEW YORK 3, N. Y. -

NEW YORK 22, N. Y. .
STATION

TELEVISION EQUIPMENT DIVISION, 42 HARDING AVE., CLIFTON, N, J. .
JOHN WAMNAMAKER TELEVISION STUDIOS, WANAMAKER

DU MONT'S

WTTG, WASHINGTON, D. C. . HOME

DU MONT NETWORK

OFFICES AND PLANTS, PASSAIC, N )
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Choose your'R'ad_iot.eilephone on the basis of

not

..
o ®

Radiotelephone is too imporrant an investment to be made on
the basis of high-flown phrases and advertising slogans. It’s
easy to make claims that can't be proved and to so word states
ments that they seem to mean more than they do.

_ So, choose carefully. ‘Make sure that claims are provable, that
features mean something, and ‘that specifications are understand-
able. The best test is to talk to people who have bought the
equipment in question. Is it performing according to claims?
How much does it cost o maintain? What kind of service does
the manufacturer give? The manufacturer who has nothing to

- hide will welcome your skepticism.
Here are the FACTS about Molorota -compare them with all the others: |

INDUSTRY LEADERSHIP  ADVANCED DESIGN OVER-ALL COST
Motorola manufactires and installs It's been proved — Mérorola continues to
Pom caoiasephancieatipient Hhdn channel utilization through ?p'eratj‘e_ e 51 Eaﬂ.fM?waa Mkbg:
“other — B NE. I 2yEAthe B L g ! : £55 time out .., costs yow far less' over the
R Srer A NOE Motrols | BRECISION SELECEIVITY?  3omrs shoo b her it S e
af initial price!

Only Moterola : puarantees full

has more fully qualified mobiie-radio £ :
developmental engineers in their lah- F-S. provides extraordinary : i
oratories devoting time exclusively 1o channel protection from nearby PROVED PERFORMANCE

mobile radio problems than any other central stations and other man- Hundreds of official records show Motorola
manufacturer — BAR'NONE. Moto- made interference. Motorola’s ~ ©9uipment ‘g.*“’;‘t?lg 'hllf?if‘e‘f‘-f é"s‘e;wrg for aver
O e ot e, hapced S s s J = oy ied oo
phone research labotatory and offers  gneee against early obsolescence. is the Sturdiest equipment in the field today

more product development than any — aad Motorola's rugged construction pays
other -—— BAR NONE. Motorola has _ off for you. ;

pioneered more FM mtobile radiotele- : .

phone “firsts” than any other manu- VERIFY THE A Motorola Communications Engineer will

facturer ~— BAR NONE: FIRST with
20:1.B, quieting at 0:4 microvolt in-
put. FIRST commercially successful
FM 2-way radiotelephone with FIRST

FACTS WITH THE be glad to call and discuss radiotelephone as

PEOPLE WHO USE. it concerns your specific problems. He'll
Eiy put you in touch with: people in your busi-

noise compensated squelch that makes : ness who. are using Motorola equipment,

present day radio communications T T ' ~ He'll give you FACTS, not fiction, FIG-

practicable. FIRST to successfully buitd EQUIPMENT ‘URES, nort fables— =

equipment for the 152-162 mec. band.

FIRST 1o develop the vibrator pewer nele OM / #

supply in .receivers, now accep;:éd"as W i} 7 A Z : s

the best power supply system. FIRST

with "Precision Selectivity” for channel

conservation. FIRST with Precision :

Cavity for intermodulation control,

Fnc. o RADIOTELEPHONE

‘COMMUNICATIONS DIVISION + Chicago 51, Illinois
In Canada: Rogers Majestic, Ltd., Toronto-Montreal

AV INIRIE/ A PIALIS W= wma=m - = -




) SECURITY QUIZ

How maiy of your e ployes are by fer to ahtain them. Queh workers
mg U- S. Secwitty Bonds H?gularly want and need payroll Savings.
ria (he Pa‘yruH NG E pPlan? 35 * What direct henefits A€ there JOT
to 505, of emaplovees buy geeunty your company? 10 19,000 industﬁa\
PBonds on the Payroll Canings Plan concerns operatmg payroll Qavings,
in those companies in which Lop employees qre mOTre contented.
manag,ement packs the Plan.) Wworker pmducti(m has increased,
e How duestheir(u‘er(l.gt:' holding com- absenteeism has (\e(;reased»even
pare with the palional @ reraye? (10€ accidents have been fower!

national average Aamong PAY. par- All these penefits acerue addi-
{icipants 15 $1200 per family.) pign to extra cecuntty for the indivi-

o Why 8 i oital—t0 ok, Yot com- dual who gels and nolds ponds.
panys and your mu,nlrg;w!hai ou (Every %3 mvestec\ pay ¢4 at M
pe-rsonall.fu gel pehind the payrol tanty.)
Sariigs Plan this month? You and But even & plan with all these
your PHusiness have an '\mportant penefits requires the sponsorsh'\p of
alake WM wise management of the to ma,nagemem for real AUCCEsS,
ublic debt. Pankers, economsts; e Wha! do you hate 1o do? The Treas
and industr’m\'xsts agree that pugl- Wy has prepared a kit of materia
ness and Lhe pubhic will derive maxi- espectt iy for you Lo distributé

mum gecurity from d'\stnbut'\on of among cortamn key men in vauy ¢com-

the debt 2% widely a8 poss\\)\e. pany. This il be FEmat part in the
very gecurity Bond dollar that all-oul campaigm—«startfmg April 15)
1s built up in the Preasuary is used to —for Amert ca’s eeonont ie securiti-
vetire @ dotlar of t tional debt Make suré yo et your <At

that 13 potemiu\\y 'mﬂati(mary. gure to give 1t your persmna\ atten-

Noreover every Secunty pond peid  gon- Keep the Payroll Quvings lan
py anyone means fewer dohars go o operat'mg atits full potent’xa\ in vour

market 10 Hhid up prices on SCArce company- e A maor factor 10
gooc\s. America's scc,m"\t,yf—yo-m bhes! haisi-
e Lan't your employees buy Bonds at 1ess socurity!

heeks? panks don’tpm\ride Secunty For any help you want, call on

ponds OB the “'\nsta\\mem p\an”—- your Treasury Depar‘\mem’s State
ehich 18 the way most workers pres Phrector. Qavings Bonds Division.
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The TV Allocation Hearings

TeELECasT ENGINEERING research and
development activity was quite a fea-
tured topic during the recent tv alloca-
tion sessions in Washington. At this,
the first comprehensive hearings on
the channel problem, since the chan-
nels were set up two years ago, over
100 presented -volumes of engineering
data as testimony for and against the
FCC plan which would nearly double
the present channel setup. The acute
problem of co-channel or adjacent in-
terference served as a major point of
most arguments. Fxhibits disclosed
that up to 180-mile separation may
be required in some instances to avoid
interference. Directionalized co-chan-
nel operation was offered as one solu-
tion,

One exhibit, wherein the proposed
use of channel 6 by WNIHC-TV, New
Haven, Conn., was described, showed
that based on separation versus a
100:1 and 2:1 signal ratios for co-
channel and adjacent channel clear-
ances, the overlap of WNHC-TV, op-
erating with a power of 20 kw at 500
feet elevation above surrounding ter-
rain, as against 50 kw at 500 feet for
WABD on channel 5 and likewise
Worcester with 50 kw at 500 feet, was
not greater than anticipated for the
whole scheme of allocations for the
New York and New England areas
on channels 5 and 6.

A plan offered by DuMont sug-
gested an addition of & channels which
are now in use by the Interdepartment
Radio Advisory Committee (112-118,
132-138, 138-144, 162-168, 168-174,
216-222, 222-228, 228-234 mc or 162-
168, 168-174, 221-227, 227-233, 233-
239, 239-245, 251-257 mc). To justify
this transfer, the government might
be given an equal number of frequen-
cies in the u-h-f band reserved for
television.

Since on September 20, the u-h-f
band allocations will be probed, this
approach to the problem will, undoubt-
edly, be reviewed again with, perhaps,
the entire 2 to 13 channel allocation
testimony serving as an additional re-
port for the basis of allocation judg-
ment. Several witnesses at the 2 to
13 channel sessions indicated that no

®
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final decision could he made until both
hearings were completed and studied
carefully.

It appears as if this fall may see a
revised allocation pattern which will
bring new horizons to tv.

Intercarrier TY-Sound Reception

TraE Use oF INTERCARRIER S0UND in
tv receivers has been the subject of
many investigations. For instance, the
matter has been receiving careful
study by the Television Transmitter
Committee of the RMA Engineering
Department.

At present and in the future, to
make intercarrier reception- feasible,
at least three conditions must be met:
{1)—The picture carrier must never
disappear so that it is always available
to provide the 4.5 mc beat upon which
the system functions. Local genera-
tion of the 4.5 mc carrier is, of course,
possible but brings with it unwanted
complexity. (2)—The separation be-
tween the picture and sound carriers,
nominally 4.5 me, should be held with
the minimum variation possible so that
the bandwidth of the audio discrimina-
tor may be kept reasonably small, and
to insure that a-m noise may be re-
jected with a minimum of limiting in-
volved. (3)—Incidental f-m or phase
modulation of the picture carrier, with
respect to the audio carrier, must be
minimized so as to avoid the introduc-
tion of hum or unwanted signal into
the f-m sound channel.

Initial opinions indicated that some
of these limitations would restrict the
practicality of the system. However,
recent surveys by S. W, Secley indi-
cated that these objections may not
be too well founded. From stations in
metropolitan New York currently sur-
veyed, indications were that with no
design or operational changes, the lim-
iting performance of the intercarrier
receivers was not found excessively
wanting. To further safeguard per-
formance, however, there is likely to
be a concerted campaign by propo-
nents of the intercarrier system for
further safeguards with respect to
transmitting equipment,

Commenting on the problem, Leon-
ard Mautner, head of the television

transmitter division of the Allen B.
DuMont Labs, stated that although it
may be argued that a substantial mod-
ification of the design or operation of
the transmitting gear is warranted to
further the production of low-cost tv
receivers, an engineering compromise
which will give the greatest freedom
to both transmitter and set designers
1s indicated. He said: “Inevitably,
further study of present transmitter
capabilities and deficiencies must be
made before a standards review is in-
dicated for the transmitter gear. Like-
wise, a review of the intercarrier set
requirements must be made before the
minimum requirements of intercarrier
set designers could be adequately de-
fined.

“For the interim period during
which the intercarrier system holds
forth with no modification of the trans-
mitter equipment, it would appear
that broadcasters may expect most fa-
vorable comments of their programs
on intercarrier sets if they will . . .

(a) Carefully monitor their video
transmission to insure that maxi-
mum white transmitted corresponds
to no less than 10% of maximum
carrier,

(#) Monitor the frequencies of
the audio and video carriers so as to
maintain the 4.5-mc nominal separa-
tion to as much within the present
FCC standard of .002% for the in-
dividual carriers as operations will
permit.

“These conditions may be readily
met by telecasters with careful atten-
tion to operating practice. The re-
maining condition of phase modulation
appears at the moment to be less of a
limiting factor to satisfactory perform-
ance of intercarrier receivers and one
that can only be resolved when addi-
tional information is forthcoming from
both transmitting and receiving
groups

“The extent to which intercarrier
receivers will approach the optimum
performance that such a system will
permit, assuming that the requisite
transmitter deficiencies could be over-
come, will rest primarily with the in-
tercarrier set makers and the self-im-
posed economic conditions.”—L. W.
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Frequency Stabilization Procedure, Using Feedback
Technique, Permits Construction of Compact Easy-To-
Tune Equipment. Uses Microwave Oscillator, Reflex
Klystron, H-F Discriminator and Direct Coupled (D-C)
Amplifier Setup.

by A. V. DONNELLY™

Assistant Professor
Department of Electrical Engineering
The State University of lowa
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nine cavities in the system, three on
each of three klystron tubes, which
require delicate adjustment.  The
problem was recently solved by the
Nattonal Bureau of Standards who
now employ the modified setup as its
microwave frequency standard at the
Central Radio Propagation ILabora-
tory? No klystron generators are
used in this system. Instead, har-
nionics of the output frequencies from
the conventional multipliers are gen-
erated by silicon-crystal multipliers.
Thus there is no need for the tedious
cavity adjustnients required with the
klystrons.

Feedback Stabilization

In this type of stabilization, the fre-

guency of oscillation is generated at -

the value at which it is to be used and
not derived from multiplication of a
lower freguency. The frequency of
the oscillator tube is controlled by a
correction voltage obtained from a fre-
quency discriminator circuit.  This
discriminator circuit converts any
change of frequency to a correspond-
ing change in veltage. This correc-
tion voltage, in turn, is applied to the
oscillator tube so that the frequency is
maintained at a desired value.

The discriminating action can take
place at one of two different [evels in
the system: either at (7) a low fre-
quency, usually the intermediate fre-
quency in a superheterodyne receiver
or at (2}, a high frequency, such as
the microwave frequency of the oscil-
lator to be stabilized.

Low-Frequency (I-F) Discrimination

In the low-frequency discriminating
system, the diseriminator circuit is of
conventional design and operates from
the intermediate frequency. The out-
put from this circuit is allowed to con-
trol the frequency of the oscillator by
changing one of the electrode voltages.
This system was used considerably in
radar systems in which the magnetron
source was fairly unstable. To keep
the receiver tuned so that the i-i was
confined within the bandwidth of the
i-f amplifier the frequency of the local
oscillator was changed so that it could
follow the variations of the signal
source. {Actually this is opposite to
frequency stabilization but it is m-
cluded so that the theory presented
will be complete.) Three of the many

radar systems that used this method
were the MPG-1 Fire Control Radar,?
the APS-15 and the APQ-13° Radars
for Blind Bombing. In these cases the
i-f was 30 mc.

High-Frequency (R-F) Discrimination

As a contrast to the |- discriminat-
ing system, h-f discrimination involves
the use of a discriminator circuit
which is capable of converting devia-
tions at the microwave frequency into
voltage variations.  Suitable com-
binations of wave-guide components
can provide an appropriate diserimina-
tor circuit, the output of which can
be made to control the voltage of an
electrode of the oscillator. The elee-
trade used in the case of the reflex
klystron is the reflector.

A Feedback Stabilization System

This type of stabilization system
consists chiefly of a microwave oscil-
lator (a reflex Kklystron such as the
723 A/B of the 2K39), a h-f discrim-
inator circuit, a direct-coupled (d-c}
amplifier and a power supply. Figure
3 shows the relationship of these units.
One of the simplest h-f discriminator
circuits may be formed by a combina-
tion of a hybrid tee, a shorting plun-
ger, a resonant cavity and a crystal
termination, as shown in [figure 4.
With proper adjustment, an amplitude
variation in the output can be obtained

') "a-w

1 L'-' |

I.fu'j’rl

Figure 4

High frequency discriminator.

with a variation in frequency of the
input. To minimize variations due to
temperature changes, the resonant
cavity used as a reference standard
was enclosed in a temperature-regu-
lated oven (not shown in the photo-
graph). The output of the discrim-
inator is fed to a direct-coupled ampli-
fier where the minute fluctuations are
amplified to larger fluctuations. The
output of the d-c amplifier is connected
in series with the reflector power sup-
ply of the oscillator tube. The varia-
tions from the d-¢ amplifier then can
vary the voltage of the veflector which

Figure 3
Setup of a [feedback stabilization system.
O=C : Crystol Hybrfa : Reference
Amplifier Terminalion Tee Cavity
Power Artenuator
Supaly.
frre
AYtenuatar. Tea Alténvater
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will cuuse the frequency of the avstem

to return o its original valne.  Figure
3 shows o complete laboratory unit in-
corporating the power supply and the
d-¢ amphfier, and Figure 6 shows a
representative arrangement of wave-
guide plumbing.

Nunicrous modilications and retine-
ments are possible but the simplest
tvpe is presented =o that complications
of apparatus and involved theory of
waveguide components would not aver-
shadow  the basic operation of  the
svaten,

Determination of Stability

An engineer or o laboratory tech-
nician working with a stabilized oscil-
lator alwavs demands that the value of
the stability be given. In the case of
the frequency multipher  umits,  this
value can be eaxily determined.  The
output of the frequency multiplier umt
will have the same percentage devia-
tion as< the original crystal oscillator.
Hence, all that is necessary 1s to deter-
mine the percentage deviation of the
1-{ ervstal.  This procedure presents
no problem.  The output ot the crystal
cscillator can be compared with that

] secondary  frequency  standard

of a
previously calibrated from the signals
received from WWWV of the National
Bureau of Standards,

The determination of the stability of
a feedback stabilization  system s,
however, an entirely different problem.
To determine the stability of a feed-
back stabilization svstein, one could
compare the output with the output of
a frequency multiplier unit whose devi-
ation was known. This method couid
not he universally adopted hecause of
the few microwave trequency multi-

plicr units available.  Tn addition, it
is assumed that the percentage devia-
tion of the frequency multiplier unit 1s
of a compurable value with that of the
teedback stablization umit to be meas-
ured.  This restriction further reduces
the nuwmber of  frequency multiplier
amits that would be suitable for this
purpose.  Because of thiz difheulty,
other methods of detervining  ftre-
quency deviation mmst be conceived.

One method which could be utilized
would be that involving a frequency
comparison similar to that encountered
at the lower frequencies.  In o this
method, however, the two frequencies
heing compared would both have to be
unknown, To be more explicit, twa
identical  oscillating  svstems  of  un-
known frequency deviations could be
beat together giving some intermediate
frequency,  The frequency deviation
of this intermediate frequency could
then be determined by conventional
methods,  This procedure will not give
an  absolute value because one un-
known is being compared with an-
other.  Instead, a relative figure of
werit is obtained indicating the maxi-
mum deviation of either of the two
units,

During an investigation, an attempt
was made to ntilize the above method,
Difficutty was encountered with noise
modulation  on the two  oscillators
which did not permit a satisfactory
beat frequency to be obtained.  As a
consequence, 1 modification of  the
above method was used.

The two unknown oscillatar systems
were allowed to beat together at a fre-
gquency  of approxim;llc]y two mega-
cycles per second. This intermediate
frequency was passed through an r-f

1A svIAME EAN LIILY Y1040

Feedback

Figure 5

Feedback stabilizution svstem power supply.

Figure &

stabilization svsiem waveguide
plumbing,

ampliticr whose bandwidth could be
varied over a known range. .\ cath-
ode-ray tube indicated the output from
the t-f amplificr. The operation of
this method was based on the fact that
as long as the cathode-ray tube mdi-
catedd that an output was being ob-
tained, the frequency deviation was
Jess than the bandwidth of the r-f am-
plifier. By varving the width of the
tuned circuits of the amplifier, the lim-
iting value of the frequency deviation
could be determined, Satisfactory re-
sults have been obtained with a limit-
ing value of stability of the order of
one part in 23,000,000 being measured
when emploving an oscillator  fre-
quency in the region of 10.000 me.

Summaory

The frequency multiplice unit em-
ploving Klvstron multiplier tubes is not
satisfactory since tedious ardjustment
of the various cavities are involved
In addition, the use of the multipher
tubes requires a number of high-vole-
age power supplies wlich should be
well regulated : items which are costly
and space consuming.  These disad-
vantages have been more or less over-
come by the substitution of silicon-
ervstal multipliers for the klystrons,
With super refnement in the driving
oscillator, it is possible to obtain a ire-
quency standard with a variation of
less than one vart in 100 million.

As a contrast with the frequency
multiplier units, a fcedback stabiliza-
tion svstem can provide the same de-
gree of stabilization with much less
cquipment resulting in a much lower
cost and a lower space facror. This

(Continued on page 31}
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Figure 1: Recommended method of determining frequency and linearity characteristies of a preamp containing a balanced input transformer.

Figures 1 (left) and 2 (right)

1f the preamp

has a bridging impedance or is to be fed from a souree impedance of R1 ohms, then Ri should be made equal to the required impedance. This ean be a
pure resistanee, either carbon or non-inductive wire wound, with a value of about 250 ohms. If the preamp has an input impedance, then Ri is not meces-
sary sinee the amplificr wiil terminate the attenuator. The ground in the balanced attenuator circuit need not necessarily be used for low and medium gain
amplifiers. It is, however, required for high gain amplifiers.

The T transformer is desirable to isolate from the unbalanced ground effects which may be present within the audio oscillator. It should be a 1:1 ratio
and have an electrostatie shield. Typical impedance ratios are from 200/200 to 600/600 ohms.

Figure 2. Circuit recommended for measuring a preamp containing an wnbalmiced-to-ground input transfovmer.

Maintenance of Preamp Equipment

In Broadcast Transcription-Reproducing Systems

THE prREAMP is a particularly vital link
in the broadcast transcription-repro-
ducing system and accordingly must
be carefully checked, at least once a
month, for its frequency response, dis-
tortion and operating level. *

To determine the frequency response
of the preamp, the Figure | circuit can
be used. The audio oscillator used in
this setup should cover the 30- 1o
15,000-cps range. The output of the
oscillator should not contain more than
19, total harmonic distortion at the
normal operating level used for the
proposed tests (approximately +4 vu).

The use of an isolation transiormer
between the oscillator and the preamp
input is indicated in this circuit. Ex-
perience has indicated that the use of
proper isolation will greatly minimize
errors, particularly when measure-
ments are made at the higher frequen-
cies with circuits which are balanced
to ground. The isolation transformer
should provide the correct impedance
matching between the oscillator output
and the preamp input; it should also

Maintenance Progam, Developed by NBC Radio-Recording
Division, Features Tests Which Determine Frequency Re-
sponse, Distortion and Operating Levels of Preamp Units.

by RALPH G. PETERS

include an electrostatic shield, which
should be connected to a good ground.

Measurement Technique

The frequency response characteris-
tic of the preamp can be determined
by a direct comparison between the
volume indicator connected to the
audio oscillator, and the volume indi-
cator connected to the output of the
preamip. To eliminate any possibility
of error due to inaccuracies in the vol-

1From maintenance manual, Maintenance
Procedure For the Broadcast Traiiscription Svys-
tem, prepared by research engineers of NBC
RacfioARecording Diviston.

e =

i

Plehup 1

‘Circuit used to measure the transmission of a compensator.
ean be a 1 to 10-ohm resistor, providing the pickup impedanee
is in the vicinity of from 200 to 500 ohms (a-c impedenee).
be approximately 500 ohms.

ume indicators, the tracking of the
volume indicators should be compared
by connecting them in parallel across
the output of the audio oscillator and
sweeping over the frequency range to
be used. The two volume indicators
should agree with =.3 db to be consid-
ered satisfactory for use. If the de-
parture should be greater than this
limit one volume indicator should be
considered as a standard (usually the
volume indicator associated with the
oscillator output), and a correction
curve used to correct the final reading.

Many preamps have relatively high
input impedance. If such a type is to

(Continued on page 30)

Figure 4
Rs

Rs# ean
Rz and R. constitute a voltage di-

o
b vider with R+ low enough in value to permit the signal to be
o injected in series with the pickup and still not disturb the
compensator circuit by introdncing an appreciable resistance.
B
r
]

Pickup é

Figure 3

Another preamp setup where the isolation transformer must be

used since the preamp input is balanced to ground, while the

compensator has a ground on one leg. Should the preamp have

a ground on one side of its input. then the isolation transformer
can be deleted. 8

Qscillator

jﬁﬂé}:EE

n [voe |

COMMUNICATIONS FOR JULY 1948 ¢ 9



]

S00-wart Vises Tromwmibigr

=;/ {0 ; | D’ :
¥ / ] T :
o i
£ ] e o r¥
IR e '
Al | B o b y

o
¥

TV Transmiitter

clas~ /A lmcar
aniplihers Lase month, the foar pri-
conditions which hoear wmpli-
fiers mnast meet were detailed as sat-
handwidth, adequate powel
lmear  ontput - between  the
L0 and 137 modulation,
and - suppression of ~1deband

[N OUR AaNALYSEs o

IHERY

1sfacton
ortput,
Ionts ol
low e
Corcwtry evolved o achicve these ve-
sults were reviewed,

In thic mstadhnent, Tinear onplilier
design Teatures ave probed further

Figure |
down of the two class B Tinear ampli-
fler stages m which eoupling and load-

shows the crwreuit break

g may he varied to produce o ore-
sponse chuaracteristic satistactory for
the wide baned of frequencies required
for tv service,  Sccondary lowding 1=
mereased by moving the cathode leads
{Ailament) toward the open end of the
resonant line. A (e adjustment of
this varuble is provided by a shorting
har near the shorted end of the line.
Variable coupling i provided by
changing the physical position of the
secomdary with respect to the primary
by mieans of 4 worm drive gearing sys-
teny,  This design, showing this phys-
ical positioning of  the
ments, s illustrated inothe six views
shown i Figure 20 Tt will be noted
that half wave lines are used. This
greater hme length  out-
side the tube o the quirter wave paint,
and in addition provides greater coo-
pling efficiency hetween the stages. Tt
is desirable to make the tuped civenits
to deliver high-
definition  television  picture  elements
to realize a satisfactory plate circuit
efficieney, since circuit efficiency is a
function ot bandwidth, A Jurther

viarious  cle-

allows Jor

only broad enough

10 ® COMMUNICATIONS FOR JULY

eriteria for platescivewt efficieney s
that the tube output eircuit be designed
around o tube with relative low plate
reststance. with respect 1o the plate-
load resistance, v order that miaxinum
will he developed across the
loid mmpedance,

The modulated amplitier and elass 4
that the
upper ~ideband of the television mfor-
wation s ncladed e the
characteristic of the tuned cireuits, e,
the carrier is positioned on the edge
ol the low-frequency end of the piass-
band, and the crcuits are adjusted to
wive i ~smoaoth frequency response char-
approximately F,ooto
This adjustment pro-

voltage

Inear  stages are so tuncd

passhant

acteristic over
o+ 4 mie
single-sideband
svsten, since the tuned circuits reject

duces i transnission
the Tower sideband—each tuned circuit
contributing to the overall attenuation.
In addition to the inherent selectivity
si the tuned circuit, @ notching filter is
coupled to the eathode input circuit of
the intermediate power wnplifier, This
filter s adjusted to 1.25 me lower than
the carrvier frequency and resolts m
narrowing the low frequency skirt of
the passhated chiracteristic,

Operation Setup of Amplifiers

Initial aperafion setip of the class B
Hnear amiplitiers is essentially the same
as previously deseribed for the modu-
lated amplifier, except that in this case
the video signal and r-T drive parame-
ters arc fixed.  Bias should he main-

Figure 1 (abave)
Intermediate and power amplifier single sideband
class # lincar amplifier scetion of transmitier.

1948

Design

Mies
with nn

temed  ~uch that approximitels
plate carrent Hows
Thi=  condition
thai the griud plate transter character
istic will be linear from this value np
to the maximmum excitation required o
produce tull rated output. For adim -

normal

excitaton. ASNHTICS

aigr condition as described {or the mind-
ulated wmpliher, the  output
will e directly proportional to the ex
ating voltage, and the modulation per-
centage~ will be mamtained.  Should
the bras be kept atr too highly negativ,
w vadue, and the modulated amplitior
he adjusted for proper modulation per

voltuge

mformation  will
This
1~ due to operation about the Jower
koee of the
Ohviously should the bias be too posi-
tive, the svoe output will swing inte
the upper knee of the transfer charie-

centiages. the video

saturate i the white direction.

transfer  characteristic.

teristic resulting in syoe compression,
excessive plate dissipation, and poor
efficiency.  The
sive negative bias may be nasked Dy

condition of exces-

reducing  the modulation  percentages
m the modulated awplifier. This setup
will allow the class B linear amplifiers
to saturate toward the zero modulation
divection, which may
ratio of modulation envelope
percentages.  However, this condition
shouald be avoided, since the angle ot
How ol plate current with respeet to
the r-f grid drive will be reduced. ve-
sulting in lower efficiency and  poor

result m  the
proper

utilization of the transfer characteristic.
Oufput Lood Considerations

The vransmitter cutput is essentially
i balanced svstem since the power ane-



by G. EDWARD HAMILTON

Head, Television R-F Development Section
Television FTransmitter Department
Allen B. Du Mont Laboratories, Inc.

plifier is push pull. Provision may be
made for either balanced or unbalanced
output connection, depending upon the
antenna system to be used. Balanced
output may be accomplished by con-
necting two transmission lines to the
output coupling network. The two
inner conductors connect to the cou-
pling line at a position that produces
satisfactory loading and match to the
plate tank circuit, and the two outer
conductors are honded to chassis
thereby producing a balanced output.
To proceed from a balanced output
circuit to an unbalanced transmission
line, it is necessary to insert a balance
to unbalance converter unit. This
consists of a so-called bazooka system.
i.e, a quarter-wave isolation trans-
former which places the outer conduc-
tor of the output transmission line at a
high impedance with respect to the
chassis. Figure 1 shows the manner
in which the unit is installed in the
transmitter. The electrical length of
the bazooka is made adjustable by
means of capacitive end loading for
channels 2 and 3, and stub shortening
for channels 4, 5 and 6.

The antenna is of prime importance
in any installation since it must pre-
sent a constant resistive load, at the
end of the transmission line, over the
entire passband (at least 4 mic above
the video carrier frequency). A stand-
ing-wave ratio of hetter than 1:1 must
be maintained for satisfactory picture
resolution. Every effort must be made
to keep the characteristic impedance of
the transmission line constant since
irregularities reflect back into the
output circuit resulting in such
effects as multiple reflections. These
mismatches may be observed by the
following method: (J) The transmit-
ter output line is connected to a resis-
tive impedance equal to its character-
istic impedance and the output charac-

teristic noted as traced on the wob-
bulator scope with the transmitter op-
erating under conditions of wobbula-
tion and (2}, the terminating resistor
is replaced with the transmission line
and compared with step /. 1t has been
noted that long transmission line in-
stallations show considerable varia-
tion across the passhand especially
where irregularities exist along the
transmission line. [t is, therefore, de-
sirable for the antenna and transmut-
ter to be located as close together as
building layout permits to reduce the
foregoing conditions.

Testing the TY Transmitfter

Video Amplifier Modulator Fre-
quency Response: The video amplifier
frequency characteristic must be capa-
ble of essentially flat response to 5 or
6 mc. The low frequencies mayv best
be tested by the application of square
waves to the input and observing the
amount of tilt on a ’scope whose I-f
characteristic s flat down to at least
10 cycles.! The tilt allowable in a
video amplifier is of the order of two
per cent maximum with a sixty cycle
square wave. In the circuit of Figure
3 (May, CoMMUNICATIONS) there ap-
peared capacitors (Cy, C,, C;, Cs and
Cy) which act as I-f compensation ele-
ments. Excessive compensation may
be observed on a ’scope as a rise in
the trailing edge, while under compen-
sation wmay result in a rise of the lead-
ing edge. In every case, each stage
should be flat by itself—staggering
stages may result in objectionable
phase shift and should be avoided
wherever possible.

The h-f response of video ampli-
fiers may be best tested by means of a
heat-frequency webbulator whose out-
put is linear from about 200 kc to 8
me, and a 'scope, The characteristic
of this ’scope need not be too exacting

Figure 2
Top 1e}: Lavout ol final elass B linear ampli-
fier stages. Below (b): View showing manner
in which the modulated amplifier drives the
cathode to the intermediate power amplifier.

T
i

Figure 2

Above: Tuning and coupling system hetween in-

termediate power amplifier and power amplifier.

Below: Another view of tbe tuning and coupling

system between the intermediate power amplifier
and power amplifier.
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Testing the D-¢

pnction of the d-c restorer - Lo erer

Restorer: ‘[he

A composite sden mitoynmaon G the
hes devel of the medulator. et
ih=cts~ion ol this clenent was re-
viesseth wieder the section on the | rdfe

dapliner medalator wme the Mas ssae
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iy heaensured  ar o twe pente

tigure 2

Ynether view of the plate tunk and autpul crreurt ol the power ampliher.
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nawiehy - 00 at the grid o the modu-
lator, or (2 at the plate of the mor-
Figure 4 shows how a “scope

ulitor
may e connected for this measure
ment. Smee the end vesult ol the
restorer 1 to keep the svie peak
a constant bias reference in the madu
lted voi amplifier, 1 has been found
desirable o measure d-c restoration al
the plate of the modulatoy (in effeer at
the erid of the modulated waplitier)
Counection  to the ‘scope must be
miade directly to the deflection plate
snee the d-¢ component is the factor
m question, With no video signal, the
heary on the scope 1s adjusted fov
center position by means of the posi-
tomng control  Video signal is ap-
plicd (o the video ampliter and the
peak svne position en the sereen must
remam al essentially the cenler post-
Uotd sis addjusted above for proper oper-
anon Inocase the heam s detlected
ol the fiee of the cathode-ray dube, an
external positioning  bias 1= requuired
which will equalize the statie potentiad
Tt 1~ umportant to note that s ve-
nioves the scope chassis from grownd
potenaad s therefore, no diveel gromnd
commiection shonld be made where ex-
ternal positnoming i~ requoretd

R-F Passband Characteristic: The -1
picsshand chirielevistic s measured on
tran=iititer by
wobbuliro

the  masrer” series
means ol o bwlt-n v
whose  frequency range s =3 aw
about the carrrer frequency Diode
prekup samphng et e installed
in the plate cirewit of the modulated
amplifier, cathode chrenit of the inter-
medinte power auphibier, cithode e
cwit of the power amplifier, plate en -
cutl vi the power wmplifier. anl in the
wan~Mi~~iun e output. A scope s
provided to momtor any three of these
pickup pomts shuattaneousty. Mavker
Trequencies are provided he mjecung
the carvier Irequency mto the mosdu
lated pomphificr grud circuit. ad by
Htsertnrg absorption tvpe swvave raps,
tuned to bugh and low-frequency ends
of the passhand characterstie, in the
plate cireunit feld of  the modalated
ampliicr, Figure 3 (May  article )
shows  how  switch 5, connects the
madnlated  amphifier grids o entha
regular vof drive or wobbulaor drive
v s ot relay K.

Initial Adjustments

Airer initial adjustuoent of the rof
stages 15 accomplished, ool o few
pinutes  are required 1o check  pers
tormance or compensate bor tube re-
placentent=, ete. Inioal adjpustent.
however, regqures o tundaomental ap-

1 Mone 225 can be paed for thos applicaton,
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Figurc 3

Setup of wobbulator and video amplifier used
to determine frequency response.

proach to the problem as previously
described.  The coupling between
stages 1s reduced to a minimum,
and gradually increased until a
double hump response is obtained with
the low-ifrequency peak adjusted to
carrier frequency and the high-fre-
-quency peak to approximately 3 me
higher than carrier frequency—these
conditions being observed on the wob-
bulator ’scope at the wvarious pickup
points. The cathode loading: and
coupling determine the frequency sep-
aration and flatness of the response
characteristic—frequeney separation is
predominately affected by coupling,
while flatness is a function of loading.
Loading is varied by adjusting the
point of the cathode connection. Move-
ment toward the open end of the re-
sonant transmission line results in
n increased loading. A fine adjust-
ment of this parameter is provided by
the movable shorting bar-—this factor
also has an effect on coupling since the
area of coupling is affected by its

Typical pass-band characteristics for each of three points of measurement.

movement. lhe foregoing procedure
applies to the circumts between the
modulated amplifier plate and inter-
mediate power amplifier cathode, and
ipo plate and pa cathode. The output
circuit is tuned as indicated above,
except that increased loading is ac-
complished by moving the transmis-
sion line conmections toward the open
end of the resonant line output cir-
cuit.  Since three ’scopes are provided
for observing three patterns simul-
taneously, any interaction between
stages may be observed and corrected
without the necessity for many re-
test checks. The diode samplers
most useful for these adjustments are
located in the ipe cathode circuit, pa
cathode circuit, and transmission line
output circuit, Figure 5 shows a typ-
ical passband characteristic for each
of the three stages. The bandwidth
was adjusted as shown in the first
photograph. Curve A is the response
of the input to the intermediate power
amplifier. Curve B is the response in-
to the power amplifier, and curve C
is the response of the entire transmit-
ter at the transmission line output
circuit. The low frequency end of
the sweep 1s at the left side. The
marker shown up near the top of
the bandpass characteristic represents
77.25 mc (for channel 5 operation).
The second marker to the right repre-
sents 80 mc or a frequency deviation
of 275 mc. The third marker to the
right represents a frequency of 81.5
me or a deviation of 4.25 mc from
carrier. It will be noted that on the
extreme left of each curve there is a
vertical line. This is caused by the

2Du Mont,

Figure o

It it
45y 500V
i
Exlernal ¢
“Seope %
Bics Supply” -
i1 Required

vertical Deflection ‘L
Flates —
Direcr Contection  |L

¥ 813 Through | © O, X Axls Through
Amplitiers o o'_ Amplitiers

Figure 4

Typica! measurement arrangement for determin-
ing d-c restorer operation.

Jack of sweep over 75% of a revolu-
tion of the wobbulator motor. On the
remaining 259, the sweep is initiated
and the indicated patterns result. It
will be noted that the lower side of the
response characteristic becomes more
steep as it passes through the ampli-
fiers resulting in adequate suppres-
sion of the lower sideband.

Plate-Bias Yoltages

It has been desirable from theoreti-
cal and practical considerations to
operate the class B linear amplifiers
at a plate potential of 2500 volts with
the bias adjusted to 140 volts. This
setup allows for optimum transfer
linearity, and low plate-to-plate imped-
ance resulting in an efficiency of be-
tween 40 and 509 for a bandwidth of
3 me across the top of the bandpass
characteristic.

[Te Be Confinued]

(In securing these curves, the transmitter was set up so that 5.04 peak kw

was available at black level picture information). The eurve at left (A) is the response of the input to the intermediate power amplifiec. In the
center {curve B) we have the response to the power amplifier, while the curve at the right (€} shows the response of the entire transmitter at the

transmission-line output circuit. The low-frequency end of the sweep is at the left side. The marker (inked in) shown near the upper left of the
bandpass characteristic represents carrier [requency, The second marker to the right represents a frequency deviation of 2.75 me and the third marker
to the right represents a deviation of 4.25 mc from the carrier, It will be noted thar on the extreme left of each curve there is a vertical line; this is
cavsed by the lack of sweep over 34 of revolution of the wobbulator. On the remaining % revelution, the sweep is initiated and the indicated patterns result.
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® Weighing only 1214 pounds—including bat-
teries, here’s a small, compact field-intensity
meter of high accuracy that carries around like a
portable radio . .. and operates almost as simply.
You tune in a signal, adjust a duslt-fu calibrating
oscillator and receiver gain . . . and read signal
intensity dirvectly in microvolts-per-meter. No charts,
curves, or correction factors to worry about. No
computations to make.

Designed with a wide sensitivity range of 10
microvolts/meter to 10 volts/meter, Type WX-2A
enables you to make field-strength readings any-
where—from the very shadow of your trans-
mitter, to the toughest location “down-in-the-

*Subject to change without notice.

BROADCAST EQUIPMENT

The new Portable Field-Intensity Meter,
RCA Type WX-2—shown one-third actual
size. A loop antenna is built right into the lid!

a truly portable Field-Intensity Meter

noise.” Plenty of front-end selectivity, too. Loop
antenna Q is approximately 100 at one mega-
cycle; An r-f amplifier stage provides a very high
order of image rejection.

Power supply; Ordinary flashlight dry cells for
the quick-heating tube filaments—and a 67-volt
battery of the size used in camera-type radios for
the B supply.

A lot easier now to get the facts on your cover-
age, service area, and antenna efficiency . . . with
RCA’s new portable WX-2A. Ask your RCA
Broadcast Sales Engineer for the facts. Or write
Department 23-G, RCA Engineering Products,
Camden, New Jersey.

RADIO CORPORATION of AMERICA

ENGINEERING PRODUCTS DEPARTMENT. CAMDEN. N.J.
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Prolile of the San Francisco to San Jose link used in the carrier multiplex tests.
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LLANI LINE OPERATORS In a4 number of
industries faced with a double
problem

are

They are handling growing trathe
loads with limited facilities while con-
fronted with sharply increased costs,
Loth for new construction and mainte-
nance of existing lines.

Thus railroads, petroleum pipe-line
COMPANIes, power  utilities
and tefephone systems have had to seck
additional methods of mereasing theis
traffic-handling  capacity.  Many  in
these fields have already tuken the step
with multiplex carrier telephone and
telegraph mstallations.

Now, a grear deal of interest is be
ing focussed on the possibility of creat-
ing superior, low-cost cireuits with

fiil‘j\m't.\;é

new forms of highlv-hrectional point-
to-peint v-h-i An
tremely successiul test using such a2
hink <vsteny was conducted recently by
Southern

vachio links eX-

Pacibe Dbetween its office 1n
San Francisco and Sun Juse, o dis-
taunce ot 44

cOquipnIcnt.

miles, emploving  160-me

Equipment Used

A dem setup’ wis used with hand-
width acconimadate
the  200-t0o-2-40000-cps requirement  of

modilications 10

the carrter.

comtrolled double conversion superhet

with o sensitivity of (L3 microvelt.
Simultaneous six-channel non-inter-

Receiver was a crystal-

AAMMIMISATIAMS EAD

fering tranamission was accomphshed
through the use of a single-sideband
svstem.”

Five of six channels were used for
telephone service and the sixth was
utilized for transnnssion of hve pulse
signaling and two teletype channels
operating on sub-channel carrier fre-
quencies in the voice-frequency range.
tSixteen  sub-channels can  he
pressed on one voice channel with this
equipment.)  Voice-frequency signal-
ing channels are rated at transmission
speeds up to 15 pps for dialing serviee,
hut in this case were arranged to pro-
vide ringdown signaling for the voce
channels.

Telegraph transmitters and receivers
used {or teletvpe operation were oper
dated at 1625 and 1775 cp~. Signal-
ing trequencies of 1945, 2125, 2,295,
2465, and 2,635 ¢ps were used for the

-

five pulse signaling sub-channels,
Transmitting Setup

It the
svalent, ineoming voice-frequency cur-
rents enter the termunal and are am-
plilied m a limiter amplifier. The out-
put of this amplifier goes through the
low-piss section of 4 transmitting-line
iilter to the transmitting-lhne circuit

transmitting  branch o1 the

INperrs Gyroscope Co.,, RCUCLL

“System ured n Tenkurt Carries

3 trpe 42
crpprent,

SO) b equals 00D woan 600 ohins

iy 194R

and becomes the voice-rrequency chan-
nel.

Other veice-irequency currents entey
the terminal at channel-modulatar
put circuits for the particular channe
and are converted 10 carrier {requern-
cies by their associated modem (miod-
wator-demodnfator)  panels.  These
panels inert firequency-
translating devices and include filters,
output-level adjusting pads. and vari-
stor-tvpe modulators actuated by car-
rier-frequeniey voltages from the car-
rier-supply panel.

Carrier-frequency output circuits of
modem  panels for all odd-numbercd
channels are wired in parallel and corn-
nected to ane side of the center-tapperd
winding of the transmitting differen-
tial transformer. Similarlv. all carrier
frequency output circuits for mode:

function as

panels of even-numbered channels «
wired in parallel to the other side of
the ~ame winding of the differentin)
transformer.

This transformer is arranged as w0
unbalanced hybrid transiormer to pro-
vide decoupling. for impedance ree
hetween  the groups
modens panels, [t to combine
all the carrier currents mn the input
circuit to the transmitting h-f ampli-
This wmplifier operates at a nur
mal gain of 42 db and an output tran--
mitting level of +4 dbm per channel’
Amplified carrier currents go 1o the
transmitting-line  circuit through

~Os, twao

serves

fer.

e




high-pass filter section of the transmit-
ting-line filter.

Receiving

In the terminal receiving branch of
the carrier equipment, incoming voice
frequencies pass through a low-pass
section of the receiving-line filter and
are amplified by a voice-frequency am-
plifier. This amplifier operates at a
normal gain of 20 db and his an out-
put level of +4 dbm. The signal is
then fed to channel 1 terminating
equipment on a four-wire basis.

Incoming carrier frequencies go
through the high-pass section of the

receiving—line filter and to the receiv=
ing high-frequency amplifier at an m—:
put level of —38 dbm. This amplifier

operates at a gain of 42 db and an
output level of 4 dbm per channel. It
passes the carrier currents to the pri-
mary of the receiving differential
transformer which provides decoupling
for the carrier-frequency sides of the
modems used as channel demodulatofs.

Here the modems function in a man-
ner opposite to those in the transmit-
ting branch. They serve to select and
convert the carrier frequencies for each
channel to voice frequencies which
next go to the terminal demodulator
output circuit. En route they pass
through a channel-level adjusting con-
trol and amplifier having 29-db gain.
Again, the varistor-type demodulators

Figures 3 {below) and 4 (right)

Figure 3: Carrier installation in the San Francisco commumcatmn
Entire terminal unit is in the

headquarters of Southern Pacific.

nght hand rack. The telegraphk, measuring and auxiliary units are
in the sccond rack. Figure 4: Block diagram of carrier terminal
cquipment.

Southern Pacific San Francisco to San Jose 44-Mile Link
Employs Duplex Radio (158.19 Mc and 154.57 Mc) and
Six-Channel Setup for Intra-Company Telephone and
Telegraph Service. Six-Channel System Provides Five for
Telephone and the Sixth for Pulse Signalling and Teletype

Work.

by PHILIPS B. PATTON

Engineer
Lenkurt Electric Company

are actuated by carrier-frequency volt-
ages from the carrier-supply panel.

Frequencles

Frequency characteristics of an aver-
age transmitting channel are shown in
Figure 5. This curve is representa-
tive of all channels, any variation
usually being less than 1 db over the
important part of the frequency range,
Receiving-channel characteristics are
approximately the same.

In Figure 6 appears the frequency
allocation for a carrier system, show-
ing the spectrum up to 35-channel

capacity, Channel 1 is a voice-fre-
quency channel with frequencies from
200 to 3200 cps transmitted directly.
The carrier-frequency band used for
channel 2 is obtained by modulation
with a 7.8-k¢ carrier, the lower side-
band being used. The upper sideband
of an 8.2-kc carrier is used for chan-
nel 3.

Two stages of modulation are used
to obtain carrier currents for channels
above the third. Channel 4, for in-
stance, is derived through preliminary
modulation of voice frequencies at 8.2
ke to produce an i-f band B, which is

the upper sideband of 82 kc. This
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FEDERAL

BROADCAST EQUIPMENT

| ... An Ouistanding Line Offering
Finest Performance and Real Economy

In standard AM and FM transmitters...TV fransmitters
for low or high band operation...square loop antenna
...special new developments including Studio-to-
Transmitter Links...Dummy Antenna...TV Monitors...
High Power Transmitting and Rectifier Tubes,

You can count on Federal Broadcast Equipment—from a complete
system to an tndividual installation. Federal Broadcast Equipment
brings you the latest in engineering technique and practice .. . high
quality of materals . .. precision craftsmanship of the highest order.
There is real economy in both initial cost and operation. And you are
assured of the finest performance, because Federal, sees every job
through. This Federal policy upholds a reputation established by
more than 38 years of continuous achievement in the radio trans-
mission field.

FEDERAL'S FM 10 KW Traasmitter, officially FEDERAL'S Trans- FEDERAL'S TV Monitor FEDERAL'S Field Intensity
approved by the FCC, has the exclusive “Freque- mitting Tubes pro- meets all FCC require- Meter accurately measures signal
matic’ FM Modulator. [t reduces distortion and vide long service. They ments. Designed lor long intensity of AM broadcasting sta-

noise well below RMA specifications, and stabil- stand up under severe service lile, it accurately tions whether in the standard band
1zes mean carrier [requency within 0.001 per cent operating  conditions, measures video carrier fre- of 530-1600 Kc—-200 to 400 Kc -
of assigned value. This transmitter combines out- and mamtain original quency, and monitors sound 1600 to 3600 Kc—oar 3600 to 7000
standing fidelity with economy, accessibility and characteristics for life, carrier and modulation, Kc. This 29-Ib. unit is portable.

highly dependahle performance.

HIGHEST GAIN IN THE FIELD WITH FEDERAL’S SQUARE LOOP ANTENNA. In many in-
stallations from coast to coast, this design is producing an effective radiated power of as much
as twelve times the Kilowatt rating of the FM transmitter. This means new power and new
range for better and wider service. Federal’s Square Loop Antenna also brings you simplicity
of mechanical and electrical design. .. greater accessibility for maintenance. .. no operational
tuning ... maximum lightning protection ... immediate delivery and ease of installation.



Federal’s Studio-to-Transmitter Link
for High Fidelity Program
Transmission

Here’s the new Federal microwave system to eliminate S-T wire and cable
circuits. Combining outstanding fidelity — distortion less than 1% over
50-15,000 cycles —low noise level, 65 db below 100% medulation—and a
35-mile “line of sight” range — this system complies with all applicable
FCC regulations for good engineering practice. Link consists of a trans-
mitter, receiver and two standard 6-foot parabolic reflectors (4- or 8-foot
reflectors supplied on request).

ONE OF MANY NEW DEVELOPMENTS BY
FEDERAL TELECOMMUNICATION LABORATORIES

TRANSMITTER employs advanced-design direct frequency modula- RECEIVER is a single superheterodyne which utilizes reflex-klystron
tion and crystal-controlled klystron power oscillator. Complete moni- local oscillator. It features pre-selection to reduce possibility of
toring facilities include frequency and power measurements, aural spurious interference. Relative stability is maintained within 0.01
monitoring, and vacuum tube metering. Designed for mounting on per cent with automatic frequency control. Metering is provided for
standard 19” relay rack, it is only 35” high and 13" deep. all vacuum tube circuits, carrier level, and crystal current. Same

mounting and size as transmitter.

FEDERAL'S De Luxe Studio Con-

sole combines control of all facilities
of an FM transmitter into one unit—a

’

“nerve center’’—convenient, foolproof, FEDERAL'S All-Metol Dummy

and handsome in appearance. Antenno meets the need of the .
Broadcasting Industry for testing FEDERAL’S Standard 5KW AM Broadcast Transmitter assures
of ‘high power, VHF and micro- high fidelity performance and maximum operating efficiency. Nomi-
wave (FM and TV) transmitters. nal output of SKW can be transferred instantaneously to 1 KW.
No conventional resistors and insu- Every component is conservatively operated, Every cifcuit is engi-
lators. Compact, light, water—cooled neered for maximum life of its elements. A new simplified power
—determines RF power accurately. supply reduces maintenance to a minimum. Standard operating band.

FIR
RSl /2deral Felephone and Radio (orporation

100 KINGSLAND ROAD, CLIFTON, NEW JERSEY

MEEPING FEDERAL YEARS ‘“ll?...il lT&!'S world-wide
teseorch ond engineering organizafion, of which the Federal in Cancdo: Federal Electric Manufacturing Company, Lid., Monireal, P. Q.
Telecommunicotion Laboiotories, Nutley, N. J., is a unit, Export Distributors: Infernotional Standard Electric Corp, 67 Braad 5t.. N. Y
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group of nennediate Treguencies s
next nuwdulated at a carrier frequency
of 24 ke with the lower sidehand
selected Yor transmission m the fre-
quency range romt 12 1w 16 ke,

All other carvier-frequency channels
are obtamed through preliminary suod-
ulation at 7.8 or 8.2 ke, to obtain i-f
bands 4 or B, followed by modulation
at higher carrier frequencies for final
positioning.  This procedure  permits
simplification of electrical wave filters
used to separate the channel frequen-
cies: reduces the nuinber of different
carrier frequencies required for mod-
ulation and Jdemodulation; and allows
uniform spacing of all channels at 4-ke
mtervals,

Radio Transmisslon

In the Southern Pacific installation,
one of the duplex radio circuits oper-
ated on 15819 me, while the other was
on 134.57 me. The six channels called
1or uniform frequency response from
200 to 24,000 cps. Before the carrier
wis installed, rests were made on the
158.19-rm¢ channel. A 1,000-cps tone
was used to modulate the San  Jose
transmitter and graphic recorder' was
used to study the received-signal level,
ITigher noise levels at the San Fran-
cisco end  suggested  this  procedure.
Over a 100-hr period the signal-to-
nistse ratio was 40 db or more.

luvestigations made with a wide
range ol antennas disclosed that the
most effective design within the Jimits
of practicality is a 16-¢lement array
consisting of eight hali-wave elements
in phase and eight reflectors, vertically
Hormzontal

polarized. polarization

Aloete elimie Anpus,

showed  no~e wdvantages, but mare
jading prevailed.

Nuize at the San Jose termimal was
primarily  caused by the rfact that
trucks, buses, and automobiles entered
directly into the station enclosure close
by the antenna. At the San Franeisco
end the receiver was adjacent to ele-
vator controls in the Southern Pacitie
Building where large and frequent arcs
were being broken.

The radio cquipment was modified
I two ways to adapt 1t to carrier oper-
ation.  IFrequency response was wid-
ened ta give a level variation less than
1 dbh within each +-kc channel from
1to 20 ke. Between 1 ke and 300 cps,
response fell off 2 db, while a dvop ot
3 db appeared from 20 o 30 ke, To
offset the increased noise level pro-
duced by the band widenng, external
r-f power amplifiers were added to the
basic sets.  These increased transmit-
ting power to about 100 watts. They
cach used a pair ot 41227 pentades and
had 52-nhm coaxial mput and output
leads so the standard trausmitter could
be used us an exetter.

Two units were operated at each
terminal, one as a triansmitter and one
as o receiver, Not only did this re-
lieve the power supplies of an aver
foad, which would have resulted from
<multaneous aperation ol both  the
transmitter and the receiver in a single
unit, hut it also provided good shield-
ing between units and avoided possi-
ble hlocking of receivers i duplex

SCeTViCe.
Operation

An input level of =10 dbm produced
100 per cent modulation of the trans-
mitter, Accordingly the carrier equip-
ment was adjusted to provide <15 dbn:

(Conitinued on puae 331

Figure 6
Freguenev wllocatinn chart ol carcier vguipment, detailing the assigoments up 1o a A5-channel capacity.

Figure 3
Fregueney curve of an average transmitiing channel. This reverse type of plot 15 tvpical of the

telephone tvpe curves prepared

to show attenuation characteristics
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NOISE Measurements

.

IN MAKING PRECISE measurements in-
doors the reflected sound energy has
another aspect that may appreciably
affect the results. The walls of any
room will reflect more or less sound,
depending on the sound absorptivity
of the materials with which they are
surfaced. Except in rooms especially
treated wth a highly scund-absorbent
material, the reflected or reverberant
sound is often quite high and will tend
to obscure the direct sound radiated
from a source. As mentioned before,
the direct sound decreases in intensity
approximately inversely as the square
of the distance from the sourcs, while
the reverberant scund in a room is
independent of the distance but de-
creases as the absorptivity of the room
and its volume increases. Thus in
small, live (reflective) rooms, the re-
verberant energy, at points well re-
moved from the source, may be appre-
ciably higher than the direct energy.
This introduces an error in tlie meas-
uremeiit of direct sound which, under
many conditions, may be serious
Figure 1 shows the approximate
relationship beiween the direct and
reverberant sound in the specific room
for which these curves were calcu-
lated. The diagonal line represents
the direct sound, which is shown de-
creasing inversely as the square of the
distance from the source; that is, as
the distance of the microphone from
the source is doubled, the direct sound

energy falls to one-fourth of its orig-’

inal value, or drops 6 db in level. The
reverberant sound, which when thor-
oughly diffuse, is constant, regardless
of the position of the microphone in
the rooin or its distance from the
source, is represented by the dotted
horizontal line across the middle of the
drawing. The sum of the direct and
reverberant sound, which is the inten-
sity the sound meter would measure,
is shown by the curved line asymp-
totic at both ends to the lines repre-
senting the direct and reverberant
sound. These acoustic conditions are
approximated in a room having an in-
terior surface area of 3,000 square
feet, with an average sound absorp-
tion coefficient of 509% over the audible
frequency range.

It will be worth while to cxamine
this drawing to see what would take

mtial installment appeared in  the
February, 1948, issue of COMMUNICA-
TIONS.

Concluding Installment' of Two-Part Paper Covers

Measurements

Relationship of Direct

In Rooms,

and Reverberant

Studios and Plants, and

Sounds.

by ROBERT L. MORGAN

Engineering Sales Manager
Norman B. Neely Enterprises

place in this room if noise measure-

ments of some device, such as an elec-
tric fan, for example, were attempted.
At a distance of one foot from the fan,
the reverberant sound adds mnothing
and the sound meter would, therefore,
read the correct level of direct sound.
However, as the microphone iz moved
away from the source, the reverberant
energy becomes a lurger portion of the
total and begins to introduce an error.
For example, at 4’, the total intensity
i about 1 db above that of the direct
sound only, which means a 1-db error
in the measurement. At 7.7’ from the
source, the direct and reverberant
sound energies are equal, so that their
sum  which the sound meter would
measure, is 3 db higher than that of

FRigure 1

Approximate relationship between direct and
reverberant sound.

the direct sound alone. At about 23,
the error would be 10 db and would
increase to greater values as the dis-
tance between microphone and source
is increased.

“ It will be seen then, that in this
particular room, it would be necessary
to place the microphone not farther
from the sound source than 4/, 1o limit
the error in measurement to 1 db. It
would be inadvisable to attempt to
eliminate this error by moving the mi-
crophone too close to the sound source.
Such a procedure would only iend to
favor one part of the noise-producing
machine over another part and thus
fail to give a good average reading.

It should be borne in mind that this
distance of 47 and all of the informa-
tion on Figure 1 applies only te this
specific room, which has the area and
average absorption given. If either

{ Continned on page 35)
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Problems Encountered in Design and Production . . . Per-

formance and Cost Considerations .
Disadvantages of Ring and Slab Magnets .

. . Advantages and
. Horn Flare

Considerations . . . Horn Cells . . . Crossover Selection . . .
H-F and L-F Units . . . Cabinetry.

by HOWARD SOUTHER

Stephens Manufacturing Corp.

[N LR FORMATIVE STAGES of iy art,
developrient s guded by theors, As
the wrt progresses, divect application
Begins to mold the processes ol pro-
\n example of this phienonie-
nom s been the genests of the conxul

duction
Z-way speaker Trown the well-known
theater Z-way systenns emploved tor
well over o decade 1 motion pictures.
This hirth and development ot the
coaxial units from the separite sys-
s has promoted advances henenit-
ing the parent design. Costs af pro-
duction have been reduced. promoting
wide aceeptance. Pevtormance ol hoth
Ly pes of ~peakers has heen mproved.

Present Status Of Development

In strndard type speakers the single
diaphrsgm commonly ased mnst - ar-
tempt ta reproduce tathiully @ wone
range of over 8 octaves or 30 o Io G0
cp-

This mican< that the vaice conl at-
tached 10 the smgle cone must try o
move anoand out threueh the dense
Aux arca of the pole piece as T as
ol an onch on low tones, Tt muast
alsa attenmipt o vibrate very rapudhy
aver shart distances on high notes. To
convert bass pulses (¢ acoustic epergs
cfficiently. the dinphragms <hould be
Large, and to vibrate rapidhy and gen-
crate treble tones ensily 1t should be
ST

\ecardimgly a two-way systemn atl-
zme two driving unis s extreneh
cffective, ~ce we have one unit lurge
stz designed for the range of the
tirst one-hall of the gudible spectrum,
and another unit small e size, which
rapid pulses af the re-
niaming tone range

Tn addition, it <hould be noted that
hitss toues are eusily heard throughout

vencrates the

............. - MmO W

They act dike the
~eashore,

the hstenimg e,
wives  at o the spreidding
arvanid mtervenmg albjecis and Howimg
cul to the Hsteners on o broad angle.
Hioh tanes speed hike a bullet from o
gun m o single divection stradght from
the gxis to the speaker.

For this reison twosway speaker
sosterits provide a0 nest of dispersing
cellulir horns s o complement of the
lu this manner

[l‘m]llclh‘lt'.\ arv

lieh frequency anit.
the  Iigher spread
vertieal
listening  arca

through o horizontal and a
angle,  coverig the
ahmost completely,

I Figure 1 oappeirs an llostradion
ol g tvpical two-way svstem with a
peak-power  handling  capacity ol 80
Usual application will fod the
unit operating withm o range of from
5oto 40 wats, In econstructing this
unit, the mitmum arca across the horn
vperung 707 was computed on the
basts of wne-fourth wavelength or the
lowest frequency to he reproduced—30

wWiltts,

Figure 1
An B0-wait separate two-way theatre sysiem

cveles. The same holds e dfor the
high-frequency speaker, the horn open-
mgs ol which provide o cut oft at Hx

eveles o the same PHSES

In aver: stze o theaters  speaker

Qo

power capacity s 30 watts peak, !
nornal levels yesolve themselves imto
the region of 3 to 25 watts, Design s
the same as that of the anit <hown m
Iigure T but with one-halt the number
of components,

FFigure 2 <hows o smaller two-way
sasteny with ane-half the power
all efficteney = 6 db less than for the
theater <ystem, an appreciable drop in

Cver-

ACoustic conversion  power. Spice
saved over the theater svatem 1. due
i the nuwin o use of the vetlex hatlle,
Although these batfles wre not peenhiae
only to two-way syvstems, they have

Becti found  necessary for o optinnmm
operation where vast amotits of spaace
Design 1= ~uch that
the resonant period of the enclosure
covers a broad band m the Jower part

at the spectrum, and o release port

are not availahle.

near the cone opening allows in-phase
frontal
wave.,  The high frequency born ents
off at 800 eveles, This higher cut-off
wlows the horn combguration ~hown to
he cotthmed within an 117 Twight and
147 width.

In Figure 3 appears an example af

pulsiations  to - remloree  the

a0 20-wint coaxial type of
reproducer. The hagh-trequency umt
feeds eight dispersing cells through
the pole picee of the cone speaker
This unmit t= 3 b lower i ethciency
than the Figure 2 separaie two-way
~_\ ST

[AsY ] i-\\'11~\

Performance And Cost Consideration
In Coaxial Design

The phystical design ot o coaxial
unit 1= ilustrated i Figure 30 Tt wall
he noted that one magnet  structure
supplics flux for hoth gaps ot the mdi-
vidual sprakers.  The chagram illns-
trates also the flux path and the use of
a ~hunt around the igh-frequency gap

to more densely satnrate the Lo end.

Ring And Slab Magaets

The use of rg magnet~ has heen
iound techmeally more advantageous,
hecaus¢ greater contact drei 15 pos-
sthle. Ifrom the practical standdpoun,



Figure 2

A, #0-watr separate two-way system (43" x 23"
1

however, much less leakage results
from the slab magnet construction due
to the longer leakage path it is possible
to incorporate. Present magnet pro-
duction technigue allows for less costly
manufacture of slab structures. The
use of Alnico five is, of course, manda-
tory: incontrovertible superiority of
aver three times that of the nexl best
alloy is illustrated in Figure 6. We
are excluding a platinum alloy from
the argument as being totally imprac-
tical from the standpoint of cost.

Horn Fiare Considerations

The exponential flare has for some
time been considered the ideal design
for courling the acoustical energy from
the generator at high impedance to the
outside air which offers a considerably
lower impedance, The formula gov-
erning the rate of flare discloses a
startling feature. At frequencies above
cut-off, wvelocity and pressure are
exactly in phase, resulting in no move-
ment of air in the horn, which in turn
precludes the possibility of reflections.
However, this is not strictly the case.
We know that sound, even below
theoretical cut-off frequency, is propo-
gated along its length in appreciable
quantity. This is due to approxima-
tions in the formula which includes
no allowances for the varying speed of
sound at different altitudes, the impos-
sibility of present generators to be
joined perfectly in an acoustic fashion
to the horn throat, lack of control of
back-pressures in a broad frequency
band near the region of cut-off, and
others.

Modified Exponential And Straight
Exponential Flares

From the practical aspect, these facts
would tend to minimize the importance

of adhering closely to the exact rate of
flare called for by formula. Tf this
point is counceded, an obvious advan-
tage possible through a change in this
flare rate presents itself. A broader
flare at the mouth of the horns would
allow for a more spherically emitted
wave shape, resulting in cleaner re-
sponse because of less discontinuity,
and in a shorter horn than would
otherwise be required. Horns have
been designed for high-frequency units
utilizing an exponential flare for three-
fourths of their length, and making an
easy transition into a much greater
flare rate computed from a Bessel
function for the remaining fourth.
Measurements have revealed no loss of
efficiency; in fact, a gain in efficiency
has been found in several models pro-
duced.

Choice of Horn Cell Configuration

Because there exists a huge poten-
tial market for coaxial two-way loud-
speakers in the receiver manufacturing
field, a study has been made to deter-
mine the minimum number of cells
required to effect adequate coverage
under the conditions in which most
receivers are used and placed in the
home. 1t was found that coaxial
speakers tn widespread use were in the
main limited to application in sets cost-
ing a thousand dollars. Such sets
were of a size which precluded corner
placement in the room, which would
decrease dispersing requirements.

[t has been found that a single cell
covers an angle within the limits of
20°. One hundred per cent direct
dispersion of high frequencies, there-
fore, would call for nine cells in the
horizontal plane. But it is neither
practical from a design consideration,
nor necessary from the listener’s view-
point, to be able to hear direct high

Fidure 3

Coaxial type 20-watt speaker. frame diameter 15",

frequencies more than 60° off the axis.
If the size of the cone opening would
allow, it would be ideal to mount a
horn nest with a 2 x 6 configuration.
But within the limits of the size of the
design, 2 x 4 is currently the maxi-
mum. This allows for 80° horizontal
and 40° vertical dispersion, covering
909% of the normal listening area.

Crossover Selection

In Figure 10 appears a plot of the
acoustic action of a coune radiator
operating below 1500 cycles. AL these
frequencies the cone operates in the
main as a piston: i.e., the motion is
largely linear. In the diagram the
cone is mounted on a straight baffle,
and if we treat the cone interior as a
pressure area, we find the formation of
the spherical wave shape required for
efficient coupling and minimum dis-
continuity. In Figure 11, illustrating
tlie acoustic action of a cone radiator
above 1500 cycles, we note that due to
the large mass of the cone, consequent
inertia prevents rtapidly oscillating

Figure 4

Response characteristics of coaxial speakers.
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Fijure 3
Coaxial umt desogn,

Figure o
An  idllustranon  of the advantages and  disad-
vantages of ring and slab magners,

LARGER CONTATT a®EA (eMEIR L fawanl #4=a
MECHANIS 2t WO AN WECHEWIZALLY  STHONT
v VgEew b T

igore 7
Demagnetizatina and external ¢nergy curves for
permanent magnet steels: f, ampere furas per
square inch Foand B, energs tn wir gap per
cubre ek o iron qjeules: for Alnres 5 (A5,
sindea 4 At cobalt steel 3670 (0S5-361 and
Nipermag NP

Figure ¥
Loamparisan of modified exponential horn with
a straight exponential Rare
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high  hequenctes  from moviig e
etitire cone; Extreme loss o1 etficioncy,
and, wery mportant from the stond-
portt of qualiry non-liear woton re-
sults ciusing phase cancellation, stand-
g waves and a parcvculacly bad forms
ol quality anpavnient we  may o ar-
tribute o aliscontinumity  of  couphng
strobotac observatiom has ~hown #
gradual  hreakup  in starting
around GO cveles ndicating that in
the region of 1300 ¢vcles and above
this matter becormes most serious.
Therclore, a crossover [requency of
approximately 1200 cyeles  preseribes
the upper hinut of optimum design tor
present day speaker structures, Inaddi-
tian, the attenuation should be gradual.
About 12 b per octave i~ consudered
good practice and ix enaploved  unt-
versally i the motion pictore stdios
Fatablished practice ~uggests mir-core
coils 1o clhimmate Meta)
cases ad ron cores natenadly de

cane~

th-tortion,

vreise the O af such networks, ciusing
the level to vary wath fregueney

The High Frequency Unit

The Ingh-iveqiency vt i~ o deheate

prechanesny I olerances are close  In

ordet o0 e efficient, excurswons as

greal  as  one-lourth el nst e
allowed tor oo it as ~nall s the
2ibwatt rvpe  Fall ontpne ar 1200

cveles puts aogreat ~ram on the Jeads-
yront the voree coil attachied to the dia
Consequentty Tead tatdare bias
90, o all nghe
In eomnbatimie dns

b5
b

phragn
heen the
trequency rrouhles.

citte 0

problem, it has been Tound that
Lervilum capper strips, solderal hoth
with fewd solder and alommount solder.
consecutively, bave sugcesstully climi-
nated ths diliiculoy
o harmemes caused by dean] vibration

The mtroduction

15 prevented by dampenmg

which st

soned Heht, miy be foried monwen ways,

Iy spinng and by drivme Spin-
and o

SIresses ave

IMaphragis, must by
] 3

nine s omare  ceononead
~onne stindpoints hetter

held to a minomum and more aecurate
Ihraw e,
quicher, calls Tor ligh i cost aitor-
Lzanon

Lo designs of the aomular tpe, whereas

Toromng  vostlts, though
Spmnme findts compliances

CCemitted an P 340

Figure 13
Exploded view of coaxial vnn

tHilY 1848

Figure ¥
An KOB-cvele horn (167 w x 107 d x L1117
overalli with a 2 x 4 confguration, 40° x RO

dispersion.
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Figure 10

Avoustic wetran of a eone radsator below  JSG0
cveles.
Figure L1

Acoustic action of 4 cone radiatar above L300
eveles
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Personals

VETERAN MEMBER Chas. E. Drew of
Tuckahoe has sent in his renewal. . . .
Oldtimer S. Specter has forwarded a
note stating that he has changed his
address to Mobile, Ala. TLetter came
from San Juan. Apparently S S is on
his way to Mobile. . . . Lt. Col. M. Fer-
nandez had been transferred from
Chicopee Falls, Mass., to Washington,
D. C, to Communications HQ
M-ATS. . .. Johnny Lohman has be-
come a member. Welcome J. L. John,as
many seasoned veterans know, is with
Mackay and lives out at College Point,

. Life member Pete Boucheron’s
mail is piling up, returned due to lack
of forwarding address. Anycne know
his whereabouts? . . . Dewey Sturgell
of Redwood City, Calif., has become a
VWOA member. Perhaps Dewey can
help the boys locate a few feet of red-
wood for that bungalow you would like
to build. . . . Geo. E. Schellhas advises
that he is located at Guayama, P. R.
Wonder what took him there. ... An-
other new member is W. R. Kipp of
RMCA, Baltimore, Md., who has re-
cently been transferred to Norfolk,
Va., as district superintendent. . . .
H, E. Ballentine of New Brighton,
S. L, and H. D. Taylor of West Hart-
ford, Conn., became VWOA members
earlier this year. Ballentine started
his radio career in 1915 as an amateur,
and received his Commercial First
Class ticket in 1919. He has taken
active part in Navy and Coast Guard
radio affairs. as also heen a Re-
servist. Taylor’s radio career began
In 1917 with Marconi W. T. Co. as a
seagoing operator. He joined RCA
later and today is chief engineer and
plant manager of WTIC, Hartford,
Conn. . . . Joe Graham of Woburn
(Wah'Ban), Mass., is doing a grand
job monitoring for the FCC at their
Millis station. . . . Al Dowd has moved
from Union City, N. J., to Packanack
Lake, N. J. . . . Charlie Pannell now
has an office in the RCA Building. . ..
C. R. Spicer has changed his address
to Daly City, Calif, . .. Don De Neuf,
who reccntly became chief engineer of
the Rural Radio Network, Ithaca,
N. Y, has forwarded some very inter-
esting facts ahout the rural service.

VWOA old timers, Earl Nelson and Samuel
Freedman at a recent VWOQA get together in
New York City.

The system consists of six f-m stations
located in stragetic points in the state
of New York, providing coverage to
about 40 counties. Profits of the or-
ganization will be used for research,
education and public welfare.

James Devenport and Al Koehler are
still enjoying life on the Bounding
Main, Robt. W. Hale of Ft.
Wayne, Ind, reports that his dues
were delayed due to illness. Hope all
is well now. . . . Phil Partridge has
recently been appointed radio super-
visor of the Clark County, Nevada,
Sheriff’s Radio Communication sys-
tem. Phil is also engaged in develop-
ment work at the radio laboratory of
the Nevada Electric Co., at Las Vegas.
He’s having a little trouble getting 2
number for his new home, but you can
get him on c-w on 40 meters by call-
ing W7UB. . . . Bill Stedman contin-
ues to keep busy doing conversion
work on U. S. Maritime Commission
ships at Atlantic Basin Iron Works
Shipyard. . . . Peter Cuda advises he
is still fighting heavy interference on
500 and 8280 kc. Pete failed to say
what ship he was on. . .. H. D. Hayes,
FCC engineer-in-charge at Chicago,
has sent in his dues. . . . Charlie M.
Hodge, whose home is in San Fran-
cisco, continues his assignment as
radio technician with the Arabian
American Oil Co., at Drahran, Saudi
Arabia. Gets his maii only by air. . ..
Walter W. Hofmann of Kahuku, Oahu,
T. H., sends his best 73’s. . . . Old-
timer Sam Freedman is a busy writing
man these days. He’s preparing a
book on transmitter design and opera-
tion, has written a couple of technical
yarns for Radio News and CQ, writes
a bi-weekly taxicab radio column for

a taxl paper and has completed a text
on  microwaves. At a recent
VWOA meeting Frank Orth of CBS
told the boys that he just returned
from a Florida wvacation where he
had one grand time. George
Duvall is as busy as ever at his tele-
vision installation shop and particu-
larly active in the installation of an-
tennas. . . . Old timer Ben Beckerman
told ye writer at an oldtimer’s meet-
ing that “the foundation and corner-
stone of radio communications can be
seen here tonight.” . . . Among those
who couldn’t attend the Spring meet-
ing were E. H. Price who re-
ported that he wouldn't be able to
attend since there was quite a Ma-
rine Show at the Grand Central Pal-
ace which required his attendance,
... Anthony J. Brizzoclau wrote in to
say that he was up at his farm at Croy-
don, New Hampshire and couldn’t
make the meeting either. . . . Duty at
the U. S. Navy prevented David S.
Little from coming to the Spring meet-
ing. . . . M. G. Carter was on watch
on May 20 and unfortunately couldn’t
attend the get-together, . . . F, M.
Quigley reported that Haraden Pratt
was quite ill and wouldn’t be able to
attend our Spring meeting. . . . Jack
Poppele was out in Los Angeles at-
tending the NAB meeting and thus
couldnt attend. . . . Mrs. M. Mar-
shall dropped us a note to say that
the OM would not be able to at-
tend since he is now on his way to
India and Japan. Good luck on your
trip. . . . The birthday of Arthur Van
Dyck and a subsequent celebration
prevented attendance at the Spring
meeting. A.D. said: “My bodily pres-
ence is demanded elsewhere. How-
ever I'll be with you in the Marine
Room in spirit, and if my radar and
loran are working late in the evening
I might navigate through that water-
tight door after all. Best wishes for a
grand evening.” . . . Memo to every-
cne: Please send in news about heroic
or meritorious deeds to Bill Simon.
Include the name of the operator,
name of ship and date of event. And
please send in personal news notes,
with photos where possible, reporting
vour present work, future plans, etc.
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Analysis Reveals That Relationships Which Should Exist
Between Source and Load Impedance for a Given Net-
work Is Not Necessarily One Which Is Matched. Rather
It Is One Which is Determined Wholly by the Desired
End in View and the Circuit Component That Is Variable
or Under Control . . . Networks Containing Elements That

Are Linear Are Considered.

by WILLIAM ). KESSLER

Assistant Research Engineer
Engineering and industrial Experiment Station
University of Florida

Muon was pEEx wrrTEN about the
virtues of hupedance matching.  In
favt, it seents to have become a popular
misconception that an impedance match
hetween ~ource and load i~ the ideul
condition to be realized wherever and
whenever possible.

[t i~ quite true, of course, thit to
ahitin miaximum power aevoss a0 load
when the lowd tmpedance i~ the anly
virnithle,  that supedance anost be
contugate ol the souree

l\TII)k"
duanee, However, the lowd impedanee
i~ not alwavs the ndependent carialile
and, furtherniore, nuesimun power de-
veloped aeross the Joad is not always
the dependont vartable. Trequently it
1~ desirabice ta obtun either maxinnum
voltnge across the load or maxium
current through the load rather than
vt product across the resistive
companent, or power, for any one of
three  wariahles: 7)) Generator or
source impedance s 12y load  imped-
ance: or 13 degree of match existing
between these two elements,

Method

The necessary network  comditions
for  smxinim voltage,  current,  or
power mav he readily deternimed hy
well known mathematical processes by
treating the voltage, current, or power
s the dependent varabie, anll the
genervitor nmpedance, Toad impedance
or transformation ratio N, (Figure 1)
a~ the dndependent variable.  Differ-
entiating cach dependent viriable with
respect toany one of the three inde-
pendent vartables, equating the result
to zero, and solving for the mmdepen-
dent variable will  vield  the
necessary (or cither a maximum or a

vilue

winmmum  of  the dependent variable
The  maximume-minnmam  ambiguity

26 ®

mity be resolved by simply noting the
sign ooi the second  derivative upon
substitution of the results of step one.
Ii the sign of the second derivative s
positive, the dependent variable is
mininmn. The opposite, or negative,
signt hndicates @ wmasxamun Tor o this
quantity,

Maximum Yoltoge

Whenever maximunt voltage across
the load napedance is desived, the lore-
gomg method can be applicd onlv i
an expression for A in terms of 7,
Zooand N ocan be Tound, Referrmyg to
cirenit
shown e Figore 10 sueh an expression

the  generalized  equivilent
Tor \Vcan he written abmost direetly,
that -,

Vs N 4
Vi = = (W
VAT ALY

where it s assumel] that the primgry
and secondary of the transformer are
sufficiently clasely coupled ~o that the
eNpression NE = Z 711. will ot be
Should the Joud
mpedance he the only variahle with

sertously mvalidated.

the ratio of transformation and  the
generator  impedance remaining  con-
stant, the maximum (or winimuam)
voltage, V. will exist for <ome value
of Zy determined as follows:

AW N
— — = (2

A2 (ot NZ)? )

Solving for Z, by inspection, it is seen
that 2, = =. To determine if this
represents a maximun oro D

IW . L Kverett, (ommiatication Lngtrcering.
second  edition,  ppe 49-500 MeGraw -1l Bagk
Company, New York
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Fiﬁure 1

Gencralized cquivalent circult.

voltage across the Joad. by observing
the sign of the second derivative. re.
sults in

d*\ A 2
== e {

7 A

AN

The minms sign indicates that A will
be oo maximun when 2 s intinite, or,
moan engineering sense, when 21
made as Jarge as is practical or 1x open
circuited. The value of Ny ander these
condinons can be detevmimed by taking
the limit of equatiom t71 as 2y ape
proaches infimity, that s,

Foon L%

B ) Ve &L

£ Ay

or i = N7 (4]

v inspection of cquation (7)1 1s
found that Vo will he a maximung it
Zy 1= the only variable when Z, = )
and, as before, V) = VYV .

Should both Ze and 72, be constant
and only the ratio ol transformation
Novary, the vidue of NV s found to be
caual to (Ze 20" for maximum V.
This will he recogmized as being the
ratio necessary to aflect an impedance
mateh between the source impedance
andl the load nopedance.

[t iz thus evident that mn order to
secure maximum output voltage from
a given network, the load impedance
must not smply be made equal to the
generator impedance, but as large as
s practical.  Then, shoukd the ratio of
travsformation and the generator -
pedance alzo be variable, the generator
impedance should be made as wmall as

(Conttmued on page 31)



INDUSTRY ACTIVITIES

KDFC'’s F-M transmitter atop Mt. Beacon, ncar
Sausalito in Marin County, California, will go
on the air in August, KDFC will radiate a
33-kw watt signal designed to serve nearly
3,000,000 peeple in the greater San Francisco
Bay area,

The Hewlett-Packard Company, Palo Alto,
Calif., has completed construction of new plant
facilities toraling 20.000 square feet.

James H. Kellogg, president of Kellogg Switch-
board & Supply Co., Chicago, addressed the
California Independent Telephone Association
2t Los Angeles recently.

Mr. Kellogg reported thar all thoughts of a
secession whieh may have been prevalent last
December have been dispelled hecause of world
conditions and¢ their effect upon the enormious
purchasing power of the Ameriean government
available to the Enropean Recovery Program.

Commenting on the facl that the nation is
now i a period similar to the days of 1940
when the United States was girding itself for
its defense program, Mr. Kellogg saud:

“Approaches to our company have already
been made hy the Signal Corps and we are {old
that over 11.060 United States industrial plants
are heing surveyed by the Armed Services to
determine their capacity to produce war prod-
ncts in an emergency In Chicago we arc again
hearing the all-too-familar words ‘allocations,’
e 5 i
priovities’ and “the draft.””’

The New Yark Chapter of APCO held a recent
meeting ar Svracuse, N. Y., as guests of G. E.

Lientenant M. Boland of the Syracuse Police
Dept. made the arrangements,

Twenty-one Mariners Pathfinder I0-em radars,
made by Raytheon Manufacturing Company,
Waltham, Mass.. have been ordered hy The
Atlantie Refining Company. Philadelphia

The Penn-Allenn Breadcasting Company, con-
trolled and operated by World War II veterans
at Allentown. Pa., have arranged to purchase a
300-watt G. E. television transmitter.

Transmitter 15 to be installed on South Moun-
tain four miles <outh of the city.

Jchm F. Rider Laboratories have leased aboul
11,000 square feet at 480 Canal Street, New
York City.

The 1948 Rachester Fall Meetimg of the IRE
and RMA Engineering Department will be held
November 8 % and 10 at the Sheraton Hotel,
Rochester, New York

Frank A. Gunther, REL viee president, recently
condueted a demonstration of high fidelity {-m
relay hroadeasting via WHOQ-FM. Orlando,
and WNDB-FM, Davtona, heiore the Florida
Association of Broudcasters. The relay path
involved was over 10C miles long.

The Buckeye Pipe Line Company of Ilima,
Ohio, plans to install a Motorola 30- to 40-mc
f-m system.

The Buckeve, parent company of the North-
ern Pipe Line Company of Pennsylvania and
the New York Transit Company, Inc., has
Tines extending through Indiana, Pennsylvania,
Ohio and New York with branches in [linois
and Miehigan, Central station jnstallations
will De made in offices and pumping stations
at Lima, Cyrgnet and Toledo, Ohip, and at
Samaria and Trenton, Michigan. Ultimmately
2-way radio will cover the entire line. To
start, 100 vehieles of the company will be radio
equipped.

LITERATURE

Lenkurt Electric Co., 1126 County Road, San
Carles, Calif., have prepared an 8-page bulletin,
No. CX39A, on Lenkurt type 32 carrier systems.
Publication describes the overall systeni, shows
the relationship between maximum performance
and minimum maintenance, and displays some
of the facilitiezs behind the design, development,
and manufacture of Lenkurt equipment.

The Instrument Divisian of Allen B. Du Mont
Labs, Inc., 1006 Main Avenue, Clifton, N. J.,
have published a cataleg covering cathede-ray
tubes, oscillographs, allied equipment and aeces-
sories. Features a wide selection of standard
tubes and instruments.

PERSONALS

General Wiliam H. Harrisory had been clected
president and a director of International Tele-
phone and Telegraph Corporation.

Colonel Beln, who with his brother Hernand
founded the company in [920, will eontinue as
chairman and chief executive officer,

General Harrison was formerly vice president
in charge of operations and engineering  of
AT &T

Gen. W. H. Harrison

James F. White has Deen appointed eastern
manager of the new Eastern sales office of An-
drew Corp. at 421 Seventh Avenue, New York.
Also assigned to the new office is Paul T.
Walker. Andrew sales rep.

J. F. White

Rural Radic Network's sixth f-in station, lo-
cated at Turin, New York, will go on the air
i August. This station, like the other five,
will operate on a relay network basis

Donald K. de Neuf 15 chief engineer of the net-
work; Walter A. Knight, assistant chief engi-
neer; John Dinter, Wethersfield station super-
visor; Bud Kordalewski, Bristol Center station
supervisor; Les Connelly, Ithaca station super-
visor; Lou Agresti, De Ruyter station super-
visor; Jun Trewin, Cherry Valley station super-
visor; Stan Hickinbottoin, Turin station® super-
visor; Tom Humphrey, audio facilities super-
visor; Bill Perkins and Joe Saniord, field engi-
neers; and Bob Wolverton, field maintenance.

Network headquarters are at 118 North Tioga,
{thaca, N. Y.

P. L. Coggeshall has joined the sales staff of
FTR representing its mabile radiotelephone
division in Northern California and Northern
Nevada.

Harry Tarbell is now with FTR, and will cover
the State of Oregon and southern Idaho {or
Federal’s mohile radiotelephone division.

Harvey W. Smith has joined the engineering
staff of Leukurt Electric Co., San Carlos,
Calif,, where he will be in full charge of de-
sign and constructiou of translormers both' for
carrier applieation and custom manufacture,

Joahnn M. Otter has been elected viee president
and general sales manager of Philco Corpora-
tion,

Junius R. Clark, foriner vice president of the
Fawick Airflex Company, Ine., has purchased
the entire capital stock ol the Sterling Manu-
lacturing Company, 9205-9223 Detroit Ave.,
Cleveland, Ohio, from Walter M. Scott.

Company now produces instruments, a-c and
d-e, for the automotive, electrical, industrial,
radio and hearing aid fields, including am-
meters, voltmeters, milliameters, battery cell
testers, hearing-aid testers, etc.

E. H. Vogel has been appomnted to a new man-
ager of marketing post in the general sales
divisien of the Electronics Department of Gen-
eral Electric.

A. A. Brandt, the department’s general sales
manager since 1943, will continue in that posi-
tion and will manage the general sales division
which now has full operating division status.

L. E. Pettit has been named manager of a mew
advertising division in the Electronics Depart-
ment of G. E. Pettit will operate at stafi level
vuder the manager of marketing and will be
responsible for general supervision of all the
dlepartment’s advertising and agency relation-
ships.

Paul Chamberlain has been appointed manager
of sales in the G. E. transmitter division, suc-
ceeding Philip G. Caldwell who has joined the
American Broadcasting Company.

Walter M. Skillman succeeds Mr. Chamberlain
as manager of sales in the receiver division.
Ile was formerly sales manager of standard
line radios.

William B. Lodge is now vice president im
charge of general engineering for the Columbia
Broadcasting System,

Lodge has been Columbia’s director of gen-
eral engineering since November, 1944,

D. C. Summerford has resigned as assistant
technical director of W S to become techni-
cal direetor for the Mid-Ainerica Broadceasting
Corporation of Louisville, Kentucky, now in-
stalling a new 3,000-watt 1080-ke statioon.

Mr. Summerford is also president of the
Shawnee Broadcasting Company, operating
radio station WBEX, Chillicothe, Olo.

Jaseph K. Rose has heen appointed to head the
Chicago office of John F. Rider, Publisher, Inc..
6240 North Francisco Avenue. Rose was for-
merly serviee manager for Wells Gardner and
Co.

Dr. Robert D. Huntoon, assistant chief of the
atomic physics division, National Bureau of
Standards, was recently awarded a distin-
guished physical scienee achievement award
by the Washington Aeademy of Scienees for
1947, for his research in ‘‘the advancement of
electronics and its application to other sciences
aud to modern ordnance.”

Dr. Huntoon joined the staffi of the Burean
of Standards in 1941 and assisted 1n the early
development of proximity fuses,

Denald E. Ward has been apvoointed sales man-
ager for eeves Sounderaft Corporation, 10
East 52nd Street, New York City.

Dr. Henry H. Hausner is now a member of the
Metallurgieal Research and Development Lab-
oratories of Sylvania Electrie Products, Inc.

Joseph H. Humble has been appointed general
sales and advertising manager of the Kester
Solder Company, Chicago.

Dr. J. Howard Dellinger, chief of the Central
Radio Propagation Laboratory of the National
Bureau of Standards, has retired, aiter 40
years of Government service. i

Dr. Dellinger will act as a radio consultant
and adviser, and continue his present work as
chairman of the Radio Technieal Committee for
Aeronautics. He will spend the summer attend-
ing sessions of the International Radio Con-
sultative Committee in Stockholm, Sweden, and
of the Provisional Frequency Board in Geneva,
Switzerland,

E. D. Caoper, formerly manager of the Radio
Specialties Division of Isolantite Corp., has
joined General Ceramics and Steatite Corpora-
tion, Keashey, New Jersey, as sales engineer,
handling their new line of eoaxial cable and
wave guide equipment.

Howard H. Weber has been named chief engi-
neer of the wire and cable department of United
States Rubber Company. A. Basil is now
general sales manager.

Jack Sadowsky, manager of electronic eom-
ponents for the Equipment Sales Section of the
RCA Tube Department at Harrison, N. T.,
died recently.
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The Industry Offers

AMPEREX 5-KW AIR COOLED AND
WATER COOLED TRICDES

High-iregueney wer-cooled  and  wiregacded
3okw ariode .nn]-‘l‘ voand oscillaiter tubes, types
492 and LR, have lwen  anneunced by
LIGnIC (_,mpm tion, 79 Washingtor
Street. Brooklsn, Maximum ratmg o8
k 3 p].\u r.!\kl]hﬁ‘ﬂ[] 1% sawl o .1;_!})1\ up to o
requency aof 130 me,
The 197 R dssipates
flow of 170 ¢fm.  The
disspatmg 5 kw of power with a water flow
gl 8 e A-nllm\x of water per minute.  The
water jacket s an ntegral part of the tube.
and @ separate adapror s provieded for con-
mection to external wuter lmes. For lagh-fre-
aueney  coaxial  circuits, the water  jacket s
veadits  wduptable for extension inte standard
2" copper tubing uf any  dength to permit
vlj\“l!ﬂthf [or a icular frequency.

@ thoriated h]am:m Plate voluage of
7500,

full power with an ar
192 anode 1z capable of

ELECTRO-VOICE TORQUE DRIVE
CRYSTAL PICKUP CARTRIDGES

Cryvstal  pickup carindges  employing  torque
drive design bave been produced by Eleetro-
Vater, Ine. Buchanan, Mickigan Mots as
nmnmwal transformer and provides a  gear
between record groove and  ihe  orystal
cighs 175 onnce Has low mass  drive
svsrem, gh lzteral and  vertical comgplianee
zera output for vertical movemient. moisture
fed crystal and replaceable whisker nec
{aenium m\ ar sapphire- m‘\

Sz, 13327 x N/ x
Anilalile o low,
cudpuats

For fall anformation, writc for tayque drive
tim Noo 141

o

&
mmhum and high voltage

28 o

BOONTON SIGNAL GENERATOR

Ayooom sl generator. Gype 200 A, designed
4 Jestmng an] '\‘;zl! g ol ommurange TECCIV -
sy equipment cperating within 88 to 140 me
Lis been developed by Boonton Radie Corp.,
Boonten, N. |

[ustrwment comsists of an 11 assenbly, modu-
fator and csallutor gssembly, pancel and meter
} nbly, and external dual reguiated power
<upply  wnl.

Alaster escillitor coverage of 88 (o 43 e
i one range. Vernier frequency diad has 103
divisions  ar fs coupled to the main  tuning
wites throngh a 12001 gear drive.
ither ol 1w cerystals providing 110100 mice
and 40 me smay be selected by oo <witch
!'ﬂ use mdividually or in cembination with the
- ssetliztor o stundardize s output fre-
qUENCcy.

Master ascillator  stability 1= said o be
= 0287 from 88140 me; eryvsial  osedlator,
L0337 at 1TRLKG me and 4900 me. operit-
ng tewwrature range 106°0 1o SU°(7
Medulation enpakalities: 0-100% witli internal
wedlator or an external o ~|]lm\z | i
sapplying 2 valls across X

Dastortion catd to he
amplitude modulation.

Modulition meter has twor range KT
1N Two modulating frequencics, 400 and
LU0 eveles in internal midic oscillator.

Instrument contain: o demadnlutor or de-
reetor which supplies to frout panel terminals
a portinon of the demodulated carrier. At 60%
amplitude moduolation, this voltage s 3.8 volis
with a senrce impedance of 3,600 ohins

Ouetpir attenuater as o single ended paston
rype. range s (X volr 1o B mmierovalt

TESCO ROTARY TAP SWITCH

A Tesco Rotary Tap Switeh bas been developed

be the stern Specialty Co., Dhila.. 48, Pa.
aclh switch section with 7 active positions

i ome off position 1: rated ai arpreres,

ventinuons duty, with an overload cnpacity of

T oampercs As many ax 12 switeh sections in
vundem may be operxted o parallel o handle
a maximunt current of 600 amperes.

A carrent mterrupter consisting of ane or two
microswitches, rated at 10 amperes, and op-
-l by detent acuon, opens the source of
power when the switch s rotated 1oward a
new pesition, <o that ne arcing occurs at the

switch contacts
Individual  switeh  sections Mmeasnre b i
hameler over the housng, over th

€
EHE 1 snuds, length i Bullet:n Naoo 27
fovides complete operating datn
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SCOTT SOUND LEVEL METER

A sound e meter wging submmbitiutes
covering the 7o from 34 fe 140 (L
the standard ASA reference level, has B
veloped by Hermon Hosmer Seott.
Putnam Avenue, Dept. €, Cambr
Instrument. type 410- A, includ
ird ASA \»ughung chardrten
(he response of the ear at vark

twa-speed meter, provision for ;
1 cable. optiomal types of  microphones,
viliration picknps, ete., and analyzers or filters.
The unit 1s 10% lomg, 2147 in diameter. and
weighs  <lightly  over  two pounds  inehu
hatteries,

RAYTHEON SUBMINIATURES

Qubminiatures, iype CKSFO/CKOBCX, la
Leen developed by the Special Tube
Ravthean M,mllm(,l\n‘ing Company,
Mass,

Tulwes are heater-cathode triodes with rated
mutual conductance af s micromolios &
um;/lnn.ntm‘l factor  of

‘e
Section of
Newtorn,

Tubes have a
S.owatt plate dissipation and  capahle of an
sutput of neoriy 1 owatt at 500 me.

CLARE PLUG-IN RELAY ASSEMBLY

A dust-night pluq m relay I);\:v and cover
heen developed by C. 1P Clare & Co., 4719 W
[ynnyside Avenue, Chicago 30 IHirons
Asgsembly consists of an a-e er dee relay
mounted o a dust tight base, the terminals
hronght throogh a Neoprene gasket, cios
fitted  The steel cover, secured to the Luse by
W thash ant, n ?\P reacdily removed for in-
spection of 1h Either a st ird radio-
type plug as ted, or a 13-peint plug of
different desipn complete the installanion




HEWLETT-PACKARD VTVM

A wvacuum-tube voltmeter, the 400C, which
provides readings from .1 millivolt to 300 volts,
throughout a range of 20 cycles to 2 me, has
beert developed by Hewlett-Packard Company,
395 Page Mill Road, Palo Alto, Calif.

Calibrated linear scale reads directly in rms
volts or in db based on 1 milliwatt into 600
ohms. Special outpui terminal permits use of
the 400C as a wide-band stabilized amplifier,
for increasing gain of oscilloscopes, recorders
and measuring devices. Maximum gain is 54
db. Tn service as a voltmeter, instrument may
be used for direet hum or noise rcadings, to
determine transmitier and receiver voltages,
audio, carrier or supersomic voltages, power
gain or network response.

PHILCO F-M/TV VISUAL ALIGNMENT
GENERATOR

A visual alignment generator, model 7008,
whieh ineludes a crysszl-diode h-f probe for
use in examining the response curve of indi-
vidual stages and the 4.5 video trap, has been
developed by Philco,

Has a crystal calibrator which provides check
points every 5 me; an a-m (marker) generator,
operating over a frequency range of 3.2-250 mc:
an f-m generator, covering a range of approxi-
mately 4-120 mc and 145-260 me with a vari-
able sweep width of 15 mc maximum deviation;
an a-i generator, operating at 400 cyeles;
’seope; and a common power supply.

The cathode ray tube is a 3MPL type em-
ploying electrostntie deflection, and is said to
have a deflection sensitivity of better than 25
millivelts per inch at naximum vertical-
amplifier gain. The screen is a medium-per-
sistence, green-fluorescent type and is supplied
with a removable crosshatch screen. Screen is
constructed of laminated sheets of plastic so
that the scribed markings are sandwiched in
between two sheets, and cannol be damaged
by handling. The cathode-ray tube is mounted
in a separate swiveled housing which can he
folded into the main housing.

3

G.E. GAS-FILLED THYRATRON

An inert-gas filled midget thyratron, type GL.-
5663, has been announced by the tube division
of G. E.

The tube, 124" high, has a typical heating

time of tem seconds, and a peak inverse and
peak forward voltage rating of 500, The anode
current ratmgs are 60 ma instantaneous and
20 ma average.

SROWNING F-M/A-M TUNER

An f-m/a-m tuner, model RJ-12A. has been
announced by Browning Laboratories, Inc., 730
Main St.,, Winchester, Mass. An r-f amplifier
is used in both i-m and a-m sections. The a-f
response of the f-m section is said to be flat
from 10 to 15,000 cycles *+ 134 db. A dr}ft
compensating network is said to eliminate drift
after a two minute warmup period. Less than
i0 microvolts required to produce 30 db noise
reduction, through use of dual limiters in the
Armstrong circuit. e a-m section employs
recently developed triple-tuned i-f transformers
and a high frequency extending network so
that thce audio response is flat from 20 to 6600
cyeles + 3 dh. Sensitivity is § microvolts.

A connector in the rear of the chassis for
phono input allows the volume eontrol to be
employed when playing records. The {-m an-
tenna input is 300 ohms balanced to ground
and eonnected so that the entire f-m antenuna
and feeder system also funetions as the a-m
antenmna.

-

TRIPLETT VOLT-OHM-MIL-AMMETER

A volt-ohm-mil-ammeter, type 630, featuring
six d-c volt ranges from @-6,000, at 20,000
olims/volt and six a-c ranges to 6,000, at 5,000
ohms/volt has been announced by the Triplett
Electrical Tnstrument Co., Bluffton, Ohio.

Available also are five d-c ranges from 0-60
microammperes to 0-12 amps; resistance ranges
to 100 megohms; db from —30 to +70.

BROOK ELECTRONICS AMPLIFIER

A remote-control inodel amplifier, designed es-
sentially for custom-built radio-phonographs,
has been introduced by Brook Electronics, Inc.,
34 DeHart Place, Elizabeth 2, New Jersey.

Designated model 10C3, the amplifier consists
of two separate units. The smaller of two
ehassis contains preamp stages, input jacks,
and all operating controls. The larger chassis
contains a 30)-watt power amplifier and power
supply. Four input channels are provided, one
of whieh is high-gain with internal equalization
for use with low-level magnetic-type pickups.

Low-mu triodes are used throughout. Fre-
quency response is said to be flat within .2
db from 20 to 20,000 eycles.

PICKERING MICROGROOVE
CARTRIDGE REPRODUCER

A pickup, model D-140S, designed for the
microgroove, fne-line slow-speed, recordwngs,
has been announced by Pickering and Co., Inc.,
Oceanside, Long Island, N. Y. Sharp diemond
stylus radius is 001

Cartridge tracks the recordings with a stylus
pressure of § grams, or approximately 1/6 of
an__oumce.

Has a Keystone Clip Mounting which permits
conversion from the standard cartridge to
model D-140S.

* w B

BENDIX FRACTIONAL H-P D-C
MOTORS

A line of fractional liorse-power, d-¢c motors
designed for trim-tab actuators, stall-warning
systems, bank-change switching and other ap-
plications, has been anmnounced by the Red
Bank Division, Bendix Aviation Corporation,
Red Bank, New Jersey.

These motors, designed to meet the require-
ments of AN specifications are available in
various voltage ratings, clock, counter-clock or
reversible rotation, and with pinigns, worms or
plain shafts, Motor diameter is 134, length
(less shaft) 2 9/16” and weight 12 ounces.

L *"
INDUSTRIAL DEVICES HI-YOLT
NEON-INDICATOR YOLTMETER

A voltmeter, covering a range from 1,600 to
15,000 volts a-c. the Hi-Volt imodel 500, has
heen announced by Industrial Devices, Inc..
Edgewater, N. J. Device is intended for test-
ing high-voltage transformers. It is not recom-
mended for use on high-power supplies other
than those of the current-limiting type, except
by those familiar with the technique of high-
voltage measurements and the preecautions
Nnecessary.

The unit utilizes a neon lamp indicator. A
knob is turned until the mneon lamp ex-
tinguishes, when the voltage is read directly
off the dial. This device is designed for use
only witlh transformers having one side
grounded. A 15-megohm multiplier is incor-
porated in a 77 long prod which is integral
with the meter. The current drawn is less
than 1 ma.

(Continued on page 36)
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ACTUAL
SIZE!

* Yes sir, a brand new
member of the wellknown
Clarostat family of controls.
Type 47 or 15/16" diameter
miniature control 1s smaller,
handier, yet just as tough
as its bigger brother, Type
37 composition-element
control.

It's a beauty. Note the trim
lines. It includes the tamous
Clarostat stabilized element
you can bank on. Nothing
sacrificed by way of electri-
cal and mechanical sturdi-
ness in attaining smaller
size. Available with (fac-
tory-equipped) or without
switch, Available with one
tap. Choice of tapers.

Write for
literature,
Let us
quote on
your re-
gquire-
ments.

- CLAROSTAT MFG. CO., Inc. - 2857 N.6m St., Brookiyn, N.Y

CANADIAN MARCONI CO., Lid.

In Canada: Montreal, P.Q.. and branches

an -
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Preamp Maintenance
CComtinited from page )

the
shown in the areuit <hoald be chosen
to property the attenuator
el I the preamp has o given iput

e used, termitating

lerintale

impedianee, whicli s of proper value to
terininnte the allemeEitor, no teramid-
g resistor nevd he used. The isola-
tiom ~houhi the:
regquired nopedanee ratio 1o mideh the
oscilliator s the which

franstormer provide

altenuaror

<houkd Tave an mapedance corvespond- |

g io the given value.

The input of the preanp may he hal-
The
attenuoator chosen <hould he of the cor-
respotdding type and should provide a
miixinan loss at least equal to the gain
of the preamp. The ground connection
to the mput circait of the preamp
should be made as recommended by the
manufacturer,  The outpul circuit of
the preanip <hould he terminated by a
non-idoctive reststor equal to the out-
put mnpedance of the preamp.
Figure 1 circuit is used with balanced
civeutt~.  In Figure 2

anced to ground or ~smgle-ended.

| 5 &
with anbulanced circuits.

The oseillator and preamp-should be

The |

we have a setup

permitted a suffhicient warm-up period |

to assure  stability.  The oscillator
should e set to 10D cps and the out-
put adjusted until the No. 7 vy meter
tinput) reads 44 vu. Sufbcient at-
tenuation inserted so o that
the output as indicated by vu
micter Noo 2 ts approximately 44 vu?

An alternate method 15 to nsert an
additional amplifier, having® sutheient
gain for the purpose, ahead of the vol-
wne mdicator,  The frequency response

should  he

level

fof this amplifier should be determinerd

and used to correct ;o readimgs taken.

. Adjustment of Level

Cootttput lead
DocontEms i

To determine  the correct  output
level, preamp operating instructions
<hould be studied carvefully. The ap-

propriate test cirewrt from Figures |
andd 2 shonld be selected and the fore-
going suggestions apphed if the pre
amp output 1 wsufficient to operate a
standard volume mdicator. The audin
ascillator should he set on 1000 cyeles
and the output level adjusted until the
No, [ volumce indicator ¢oseillator out-
put) rveads either 44 vu or 0 dh, de-

I1 the preamp output level s substantially
Lelow 44 va, the va meter across the putput
load resistavee miay he replaced by oo vivm of
greater sensitivity, provided the output of the

preamys s single-ended. The groumd terminal of
the vevin should be comnected to the grounded
Ff the preamp outpat transformer
center-tap ground. then a properly
termimated  isolation  dransformer must be in-
serted, stnee vacuum-tube valtmeters require a
gromnd onowne deg for stability purposes

Ny 19an

resistangee |8

JOHNSON
| @ famowe name (n nadéo

BROADCAST
EQUIPMENT

Adjustable
loops

phase sampling

Isolation filters

Sampling lines

FM and AM concentric lines
Fixed capacitors

Variable capacitors

Phase sampling transformers
FM iso-couplers

Standing wave indicators
Tower lighting filters

Supports for open wire trans-
mission lines

Pressurized capacitors
Neutralizing capacitors
Fixed inductiors
Variable inductors

Write for specifc information direcrly or

through vour conmsulling engineer.

E. F. JOHNSON CcO.
WASECA, MINNESOTA

pending on the type of volume indicn-
tor used.

The attenuator =hould be wdiusted
until a conventent reading is obtained
on the No. 2 volume mdicatar.
Determining Oveload Point

The output of the audin ozcitlator
should be kept constant at +4 vu: the
attenuation ahcad of the preamp de-
creased in 4 db steps or the oxcillator
output alternately juereased and the
output volume indicator ohserved, A
point will be reached where the output
INCTCARC less than the corres

level i



%

sponding increase in input level due to
the amplifier overload. When the over-
load point has been found for 1,000
cycles, the audio oscillator should be
adjusted to 30 cycles, 10,000 and 15,000
cyeles and the overload point at these
frequencies determined. It may be
helpinl to plot the input level versus
output level to determine the amplitude
characteristics of the amplifer.

The highest value of output level
before overloading is detected should
be noted. Al subsegient frequency
response measurements ave to be made
at an output level of approximately 10
db below this point.

Frequency Response of the Preamp

A frequency run should be taken
with the preamp input level adjusted
as indicated previously, so that the re-
sulting output level at the 1,000-cycle
reference frequency is at least 10 db
below the overload point as determined
above. The frequency response runs
should be made at output levels of 5 db
above and below the original value.
If the runs are in agreement within
+.25 db, it can be assumed that the
preamp is operating within the linear
range.

If the frequency response of the
preamp 15 within =1 db from 50 cycles
to at least 10 kc it may be considered
satisfactory for use. If it should de-
part from the above, the manufactur-
er’s bulletin should be consulted and
snitable steps taken to correct any de-
ficiencies.

B
L]

Stabilization
(Continued from page 8)

can readily be seen by comparing Fig-
ure | with Figures 5 and 6. One dis-
advantage, however, should be pointed
out. The feedback stabilization systen
must be calibrated; that is, it does not
perniit the frequency to be known di-
rectly as is the case where the source
of the oscillation is an accurately
known quartz crystal. Once the cali-
bration of the unit has been made,
however, its simplicity and ease of
operation far surpasses the frequency
multiplier units,
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Impedance Matching Techniques

(Continued from page 26)

practical, after which the value of N
should be adjusted to mafch these two
impedances.

Maximum Current

The conditions for maximum cur-
rent through the load impedance, if

Zg or Z,, is the variable, is most easily

determined by inspection after dividing
equation (I) by Z.. Tt is seen that I,
is a maximum when either Z; or Z,
{or both) is equal to zero or is a
minimum. If the transformation ratio
N is the variable, the criterion is

dly
=0

N

The wvalue of N is found to be
{(Z/Z;)*, demonstrating that N should
be adjusted to match the fixed im-
pedances. It is again easily seen that
to obtain maximum I., when all three
network elements are variable, both
the load impedance and its generator
impedance should be made as low as
practical after which these two im-
pedances should be matched by adjust-
ing the value of N.

Maximum Product of Voltage
And Current, or Power

Taking the resistive components and
the transformation ratio as the vari-
ables, while the reactive components
are equal and opposite, the output
power will be a maximum, when

dP. 4P dPy,
=0, =Qand ——= (¢
dR; dRL dN
where
VSN RL ’
Pr=———— (3)

" (Ru+ N'Ry)?

In the first case (dP./dR, = Q) it is
found that the output power is a
maximum, if :

Ry =-Ru/N*

This indicates that R, should be a
negative resistance which cannot be
realized physically. However, it is
readily seen by inspection of equation
(5) that Py is a maximum and finite
when R, is a minimum or equal to
zero.

For the two remaining cases it is
found that for maximum output power
the load resistance, if the transforma-

tion ratio N is the only variable, or
the two resistances should be matched
by means of the transformer, should
be made equal to the generator resist-
ance. If the load and generator im-
pedances are complex and have fixed
angles, the above results are also valid
when considering only their absolute
values.”

Conclusion

The foregoing results serve to stress
the fact that the relationship existing
between source impedance, load im-
pedance, and degree of match, is deter-
mined entirely by which network com-
ponents are variable, and whether it is
desirable to obtain maximum voltage,
current, or power across the load im-
pedance.

-~ t 2
& K] 3 o
-y > 0 a
. E
o E E 2
O a =3 E
> E E =
3 5 g
= = =
Z, Zy = Ze =0 Ze=0
Zx L= o0 Zr =0 Zv=7Z.
Zu Zy Zr,
N Ni=—- = =
Ze Z Z:
Figure 2

Tabulation of the results arrived at through
application of procedures discussed in this paper.
It may be seen that if all three circuit com-
ponents are variable, an impedance mateh should
be affected only after the source and load im-
pedances are adjusted for optimum values.

2L. A. Ware and H. R. Reed, Communicaiion
Circiits, second edition, pp. 37-38, John Wiley
& Sous, lnc.,, New York.

PORTABLE FIELD INTENSITY METER

Portable field intensity meter recently de.
veloped by RCA, weighing 122 pounds with
batteries and measuring 12’ x 814" x 5147, ‘The
meter (type WX-2A) provides direct readings.

COMMIINISATIAME BEAD 1TV 1TA4A & AT



The No. 90952
MINIATURE SYNCHROSCOPE

For Field Service

The compeoet design of the No.
90952, measuring only 72" x 53"
x 13", and weighing only 17 lbs.,
makes available for the first time o
truly DESIGNED FOR APFPLICATION

“"field service’ Synchroscope.

JAMES MILLEN
MFG. CO., INC.

MAIN OFFICE AND FACTORY

MALDEN
MASSACHUSETTS

Tube News

{Contied from paoe 14) ‘
be obtamed by inereasing the B vole- |
age, !
|
f

JANETC Prefecred Transmitting Tubes

|

A CPREFERRED LT ol transmitting (ubes

has alse been prepared by the Army-
Navy eommittee. !
There are ten classiticatioms: Tri- |

l

'tll't‘\ tetrodes,  twin tetvodes,  pulse
]nm.lul:mnm nignetrons, vacuuant, gas
|

rectitices. gritd control, elipper tubes

A i witching.
In the triode group are the 3(,‘3‘)'\.'
HOI3. 0 6022, 21, 9CEE LOWLE(,

REORA |
mclude

ZROATHT

45007 H
PRUZN and BY3IAR.

BRI, RS8O,
Tetrodes
(e AD2E, 3D22, 807 and AN150A |
[ The R298 and 83270 are 11’(‘1;1]1111&11(1(*:]'
[ nwin tetrondes. For pulse miodula- |

’ Flom SOV [_\IJL‘;. Hixe ,I)l'l‘”“t'llf 3])_)].\ f

(RCAR BE29. 4035, SC2 6021 and |
AR |
[ The nmenctron group ancludes he I
V2130340 21480 29510 21a8, 2160,
[2I6EN62\, 3121, 4)50, 4151, 4_153.i
j{l;-—‘rs". 4178, 3126, 3380 and 30657.
In the vacuum group we have ilu-l
N2 B2 37IB. AR4GY, 836,

'lf'rl(v and 802 Gas rectitiers include
Dthe 240 3828, 41826, 41332, 6O, 160,
FNSTH, ROUE, 1003 1006 and 3317, Tor
Cevd contral we have the 2D21, 6] ’

| e Ll it |

COIRE 3R3ANL 39PN and B84 Clipper
tubes inclnde  the 3B29. B3I (llke[‘
o I

Tawo classifications are used for the
gis switching  approved  tvpes, the
ATR and TR In the NTR group we
nine tubes: TB33, 1B36, TB3Y,
TBSL 11352, TBS3, 1B360 and
There are live types i the TR
TB26, 1827 TB32, 1B and

have

[ B34,
11457,
[group
B0,

| The 3B4

LA s onr dnstant-leating filanen-
try type v-f bewn-power pentide Lor
] use i v-bi-1 partiblg mabile equipmerit
as noclass C osetllator, frequeney nml-
tphier and -1 amphiicr, was recently
Linmowneed by Hyvtron, Typed the 384,
!il utthizes o 12572 5-volt lament, with
[ current ratings of 330 anl 103w, re-
Cpectively,

D Can be used as anored power anipli-
ii'm’ and oscillator i elass ¢ tetegraphy
Carrd Tenr with o dee plate voltage of T3
[d-¢ ~ereen-grid voltoge o 133 and d-c
Cenntrol-grid valtage of =73,

Usetul power output, when the tule
fi~ usedd as a0 clies O oscrllator w100
D isoabont A3 want o wath 90
Cplate and 125 watt with 150 volts on
Sthe plate, with 2.5 volis on the fila-

volts

L ment,
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corr\-_sc" ire 1o

==lrect termingt
every fimal

JONES
FANNING
STRIP

Connections
are made
through Fan-
ning Strip,

on bench

or anywhere
aport from
barrier strip,
and quickly
slipped into

Barrier

assembly. Bizip Farning
Strip
Use with Jones Barrier Ter- Pat.
minal Strips, Nos. 141 and opplied
142, tor 1 to 20 terminols, for.

Simplifies soldering, Insures carrect con-
nactions. Saves time. ldeal for harness or
cable assembly. Brass terminals, cadmivm
plaied. Bakelite mounting. Send for com-

plete data,
HOWARD B. JONES DIVISION
g. Corp.

CHICAGO 18, 1t

Cine
2460 W. GEORGE 9T,

. ZOPHAR
+~ WAXES
@ COMPOUNDS

=" and

EMULSIONS

FOR
INSULATING and WATERPROOFING
of ELECTRICAL and
RADIO COMPONENTS
™
Also for
CONTAINERS and PAPER
IMPREGNATION

®
FUNGUS RESISTANT WAXES
L ] .
ZOPHAR WAXES and COMPOUNDS |

Meetall army and navy
specifications if required

Inquiries Invited

ZOPHAR MILLS, nc.

, FOUNDED 1846
122-261h ST., BROOKLYN, N. Y. .

1948



V-H-F Link

(Continaced from page 20)
per channel for a 1,000-cps zero-dbm
input signal to the two-wire hybrid.
A 30-db T pad in the receiver outpul
line reduced the 20-dbm output to a
—-10 dbm input level for the carrier
terminal.

Carrier equipment® used in this test
normally operates with a level of ~13
dbm at the modulator input and 44
dbm at the demodulator output. Two-
wire terminations are obtained with
four-wire terminating sets which in-
clude attenuation pads to reduce the
incoming level from the switchboard
to —13 dbm. Pads are also provided
to reduce the receiving level at the
switchboard to the desired value.

The carrier equipment can be ad-
justed for any desired transmitting
level toward the radio transmitter over
a range from about +3 dbm to -43
dbm and for operation on incoming
signal levels in the range of =21 dbm

to 410 dbm. The equipment operates’

at 600-ohm impedance on both the
voice- and carrier-frequency sides.

First operating tests on this instal-
lation revealed such quiet circuits that
listeners thought the equipment was
dead. Signal-to-noise ratio was 60 db
or more. At all other times ratios
better than 30 db have been maintained.

Satisfactory conversations have been
held over the complete 88-mile circuit
produced by patching together two of
the channels at San Jose and tatking
between two stations in the San Fran-
cisco offices of Southern Pacific.

One of the two telegraph sub-chan-
nels was used to replace a wire circuit
between San Francisco and San Jose.
The other was repeatered at San Jose
for wire connection to a teletype at
Watsonville, 100 miles from San Fran-
cisco. The teletype circuit to San Jose
gave a range of 80 points from San
Francisco to San Jose and 75 points
in the return direction.

“Lenkhurt type 42,

L

WLWT TV TRUCK

Thirty-two passenger bus converted for mobile

tv work at WLWT, Cincinnati. us accommo-
dates 2 cameras, over 1,500" of cable, portable
microwave transmitter, sound eqmpment moni-
toring and switching apparatus and in addition,
seats for 22, Features of the bus include air
conditioning aod Auorescent Tighting.

THE PICKERING MODEL 161M PICKUP incorporafes all of the require-
ments for the finest possible reproduction of lateral records and
transcriptions. It is extremely rugged and absolutely stable, ensuring
long trouble-free service with minimum record wear, TECHNICAL
SPECIFICATIONS include: Perfectly polished diamond stylus with .0025"
radius; other radii available on special order at no extra cost * *
Correctly offset head gives negligible tracking error * * Extremely
rugged, may be scraped across records or dropped from full height
without damage to pickup * * Tracking pressure adjusted at factory
to 14-18 grams * * No measurable effect of temperature, humidity
or age * * Equdlized output level — 60 dbm * * Frequency response

flat within 1 db from 30 to 15,000 cycles per second

* * Back-

tracking will not affect either pickup or record * * Convenient finger
grip permits rapid accurate cueing * * Optimum combination of
counterweight and spring permits excellent performance on warped

records * * Convenient to mount,

occupies least space of any

transcription reproducer * * No measurable intermodulation or
harmonic distortion * * Adaptable for turntables from 17 to 214"

high % * UNCONDITIONALLY GUARANTEED.

THE PICKERING Model 163A EQUALIZER

(T. Flat high frequency response fa over
15,000 cycles per second, Low frequency
rise to give full compensotion from 500
to 40 cycles.

2, Flot high frequency response. lLow fre-
quency response approximately 5 db be-
low position 1.

3. For NAB ar Orthocoustic transcripiions.

4, Low frequencies same os position 2. High
frequencies shorply atlenuoted to reduce
surface noise. Attenuotion storts ot 4000
cyeles.

5., Low frequencies same as position 1. High

L frequencies some os position 4.

posi!ions

WMADE to o tolerance of £ 1 db,
provides five different laterel
charaeteristics to equalize properly
all types of records and Iranscrip
tions. 1t is designed for use with
250 to 600 ohm input circuils

at a leve! of -60 dbm.

Hum pickup is less than ~T120 dbm.
The model 161M PICKERING PICKUP
with a 163A EQUALIZER is so
free from distortion of oll kinds
thet it may be used as a

standard for measurement.

THE PICKERING Model 125H
EQUALIZER-AMPLIFIER for use
with model 120M PICKERING CAR-
TRIDGE REPRODUCER - it compensates
for average recording charocteristic,
roises output voltage fo as high as ob-
tainable from ¢rystal pickups, operotes
from the power supply of amplifier or
radio set, saving cost of separate power
supply, very simple ta fnstoll,

Plckermg

K Compq“U: e

ceanside, Long Isfand, N.'Y.

THE PICKERING
Model 120M
CARTRIDGE REPRODUCER

A compact version of the PICKERING
PICKUP for high quality reproduction,
it fits info any arm which

will accommodate a stendord cartridge
and aoffords the cleanest and smoothest
respenso over achieved. Its Frequency
Response is = 2 db, 40-10,000 cps

.. its Waveform Distorfion is 1 percent
maximum . . . ils Qulput Level is

70 millivelts = 2 db . . . its Tracking
Pressure is 15 grams maximum at

40 and 10,000 cps. NO OTHER

PICKUP CAN MATCH THE PERFORMANCE
OF THE PICKERING MODEL 1208

COMMUNICATIONS FOR JULY 1948 & 133
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HIGH | FIDELITY EV-635
| MICROPHONE

I e "
+USES XL” PLUG

Electro-Voice has equipped the new
EV-635 High TFidelity Dynamic
Microphone for studio and remote
broadcasting, with the Cannon
Type XL-3-11
Plug a quality
plug for a qual-
ity microphone

Shown at left 1s the
new XL 3-36 Walil
Receptacle (pin in-
sertd engaged wilh
an XL-3-1l Plug.
[L-3-36 is priced al
5 Last; and XL-
335 (socket inscrts
34.95 List.

For a practical, low cost but high
quality connector series having three
1h-amp. contacts, choose the “XL”.
Four plug types and six repectacles
with 3 adapter receptacles are avail-
able. Min. flashover voltage 15600Volts.

Above are the two zinc plugs
(Left) XL-3-12, List $§1.20 and
(Right) XL-3-11, List $1.25

No other small electric connector
haa all the features of the XL, in-
cluding the safety latch lock.

X1, Connectors are available from
more than 250 radio supply houses
throughout the U.S. A

For complete information on
the XL, wrile [or Bulletins
XL-347 and XL-PRI. Address
Department G-121.

CANNON |
BLECTRIC
Lyt Loppany

3209 HUMBOLDT ST., LOS ANGELES 31, CALIF.
IN CANADA & BRITISH EMPIRE:

' SINCE 1915

LA
CANNON
ELECTRIC

CANNON ELECTRIC CQ., LTD., TORONTO 13, ONT.

WORLD EXPORT (Excepting British Empire):
FRAZAR & HANSEN, 301 CLAY ST,, SAN FRANCISCO

Speaker Systems

(Contpmiicd froue mage 240

| "
complumee of the tangentud tvpe s

Lo emploved where drawmg s used
The greater excursion possible 1= oll-
the fact that hnoear
iwovement is aceompanicd under tor.
swhich o turn atfect

tests mmdicate

sel, perhans, by

S0, DIHES ve-

~ponse. Subjective ne
grent disparity in operation

Mounting the caphragm <hould e
st accurate and thse wn
lustraied 1= nccomplished

with o special <Kl or centering de-

casv. In

nounting
vices. Annulin recesses center the unif
posttively and the diaphraam nssembly
1= secured by only three serews.

The Low-Frequency Assembly
The Towarequeney as<embly consists

of the frane,
complumee

cone and volce cotb wath
The franne must be ~tremg

and not subject to warpmg, Toler-
ances must he close to chminate ad
Justments which would <low up pro

duction. For this reason no stiuping -
ave used, and the triome 1~ aconrateh
niehined fron not-warpmng alumnmum
citstings ol thick scetion

A curvilinem
ploved e our models o aliow

designcd come 15 @
T
et
recogized

driving aven withim the 137
allowable I when
this cholce was nade that o <teaight-
steded cone mght theoretically supply
muere stftness,

Wil

Tests proved na dis-
certible weave or cone hreakup, and
merensed efficioney was apparent {ram
the tstaling
over 125 <q. in.

additional  deiving area.

The low-frequency voree coil in om

speakers < copper wound Comdue-
vty 1 ngher than for alumo,
though mass i yreader. The nse o

alusinm in the voice cotl 15 Hmited
to the high-drequency anit, where puss
wonld affect the

Mereise seriously

voper limit of resporse.

Quality Improvement

Perhinps becanse the Distening audi-
ence has heen easily satisfied, or more
the not
known hens to articnlate it~ dissatisfie-
tion, and perhaps beeanse acoustic de-

likely heeause andienee has

~ign st be treated subjectively andd
the ol the
engincer, speiker vesearch and design
Jiave been negleeted,

the

this violies abijeetivity

{ind

Surveaing art, we ey
questioms sl mnanswered, Whyy Tor
mstanee, have we seizod upon flimsy
paper cones ol heavy metal dia-

phivagms as the hasis for our ulthmate
design, which to date have fallen far
Shart of their goal?

\What happened G the Kvatron con-
Why this
sign not pursued to the ultimate 7

deniser speaker ? was e

a COAMMIINICATIANS FOR JULY 1948
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2- & 3-DIMENSIONAL

ENGRAVER

Permits accurate reproduction of
three-dimensional master on any
of four reduction ratios.

Drompt deliv ey, Catalague o request

Mico Instrument Co.
88A TROWBRIDGE STREET
CAMBRIDGE, MASS.

Where are the ideal piston type
destgns, andd the mbimte cellular wnit
designs?

Ioven 1 theater woolers today we
are content with a folded horn or a
short straight horn that violates even
our present agottstic knowlodge
Aconis-
e engineers hive quite o development
sud research program racmg then,

)

Yen, the problems are many.

SOUND MOVYIE PROJECTOR FOR TV

ROA's
features

projectar, which
high-intensity
free of

sound motinn
clectranically-triggered.
tap-famp which iz said tn be virtually
heat and climinates (he need for 8 moving shut-

35-mm

ter. The periodic flashes of the lamp. coupied
with a speciallv-designed film drive mechanism.
make it possible 1o use standard 33-mm  film.
which normally operates at 24 frames per sec.
ond, to provide the 60 interlaced helds, or 30
frames per second reyuired for tv. Qperator is
shown at the menpitar and changeover cumntrnl
rack, which contains (he switches for the re-
mote starting and stopping ol the projector, as
well as  the remote controls  lor  operating  a
slide projector.



Noise Measurements

(Continued from page 21)

of these factors is varied, the plot
would no longer hold and the distance
from source to microphone for a 1-db
error would have a different value.
However, knowing the room condi-
tions, a set of curves similar to those
of Figure 1 can always be drawn up,
using the following approximate for-
mula;

Er lomd*(1-a)
—_— = , where £ and
E, Sa

Ep are the reverberant and direct sound
energies rvespectively, D is the dis-
tance in feet from source to micro-
phone, § the interior surface area of
the room in square feet and o is the
average sound-absorption coefficient
of the room surface. A reasonable
approximation of alpha may be calcu-
Jated from published tables of the
sound absorption coefficients of build
ing materials, by multiplying the area
of each surface material by its absorp-
tion coefficient to obtain absorption
units, totaling the units and then divid-
ing by the total surface area. Alpha
may alsc be more accurately obtained
by calculation from a measurement of
the reverberation time of the room.

The value of D, when. Ez equals E,
and their ratio is wunity, is the point
where the curves cross to give a total
3 db higher than either carve. Other
points on the total energy curve can be
obtained by converting the plotted deci-
bel values of Ez and E, to relative
energies, adding and reconverting to
decibels.

A drawing such as this should be
available in acoustic test rooms where
precise sound measurements are made,
as with it, one can readily determine
the microplione distance that will give
an accuracy consistent with the pre-
cision of other factors affecting the
nmeasurements,

Noise measurements are somctimes
made in power houses, transformer
sub-stations and otler locations where
high magnetic fields are present. Such
fields may often be picked up by low-
sevel, high-impedance portions of the
equipment to give erroneous noise
readings. To guard against this, it iz
advisable to use as short a microphone
cable as possible, and to check the
minimum reading Ly covering the mi-
crophone tightly. Often orienting the
microphone or substituting a crystal
for a dynamic microphone will reduce
the pickup to a satisfactorily low value.

A review of the foregoing will dis-
close many possibilities for results

(Continued on page 36)

DESIGNED TO MEET EVERY REQUIREMENT

The ﬁumplete Qualty - Enginee

FFM & W ANTENNAS

MASS PRODUCERS OF Al :
SINCE THE START QF=BROADCASTING

Be assured of maximum reception and trouble-
free operation with Brach FM & TV antennas. They are
recommended for their simplicity, ease of installation
and durability by service-men, installation engineers
and dealers. Brach features a complete line, engi-
neered for maximum performance and to meet all
individual problems and reguirements.

CH STRAIGHT DI

FOR FM #334 8B-108 MC
FOR TV #3313 44:88 MC
Accervory Reflector Kit—
For Fid £#334-R
Accassory Reflector Kil—
For TV #333-R

All antenna kits are complete, containing a five
foot steel mast, non-corrosive aluminum elements,
ample down-lead, all necessary hardware and the
Brach Universal Buse Mount which permits a 360°
rotation of the mast to any position on any type of
building after the mount has been secured. Guy wires
are also included and give complete protection and
stability 1o the installation.

Brach antennas feature o low standing wave
ratio for peak reception and can be obtained to cover
all channels from 44 to 216 MC. Each type of antenna
has been tested to give a uniform pattern over the
frequency range specified.

REACH STRAIGHT DPP{)[E
SHOWN WITH REFLECTOR

ATTENTION, USERS OF PRIVATE BRANDS

L. S. Brach Mfg. Corp., experienced in the de-
velopment and manufacture of all types of receiving
antennas, offers engineering and mass production
facilities for the design and production of antennas
to individual specifications.

SEND FOR CATALOG SHEETS

g
|
|
i

B TR
BRACH FOLDED DIPOLE
FOR fM #335 g8 |Dﬂ MC

FOR TV 337 44-88
Accessory Refiecior Kii—-
For M ##335-R
Actossory Roflactor Kibema
For TY #327-R

i e BRACH
BRACH AULTI nAND BRACH CROSS DIPOLE UNIVERSAL
FOR FM B TV #1344 FOR FM & TV #3309 FOR FM #3486

44108 MC 174215 MC 44108 MC 88108 MC BASE MOURT

{Accarsory Refactor Kit 174:216 MC

Y3448 as luskated)

L. S. BRABH MEG. C[]RP

AVE., NEWARK 4,

200 CENTRAL

WORLD'S OLDEST AND LARGEST MANUFACTURERS OF RADIO ANTENNAS AND ACCESSORIES
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New Type 1250

F. SWITCH

High r. f. current carrying capacity

50 amps. max. intermittent load; 30
amps, steady load. low loss factor.
Sturdy mechanical design . ..
Mycalex insulation.
Furnished in any
number of

decks.

AMPERITE

Studio Microphones
at P.A. P ines

Ideal for BROADCASTING
+ RECORDING
« PUBLIC ADDRESS

“The ultimate in microphone quality,” says Evan
Rushing, sound engineer of the Hotel New Yarker.

lii
Models

RBLG—200 ohms

RBHG-—Hi-imp.

List $42.00

» Shout right into the new Amperite
Microphone—or stand 2 feet away—
reproduction is always perfect.

» The only type microphone that is not
affected by any climatic conditions.

« Guaranteed to withstand more "knock-
ing around” than any other type mike.

Special Write for Special Introductory Offer,
Offer: ond 4-page illusirated folder.

“Kontak” Mikes

AMPER’TE mpany inc. Model SKH, list $12.00

561 BROADWAY + NEW YORK 12, N. Y.

Model KKH. list $18.00
In Canodo: Atlas Radio Corp., Lid., 560 King S1. W., Toronto
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' The Industry Offers

L Cantined from paue 290

FISHER-PIERCE PHOTOELECTRIC
| LIGHT CONTROL

Photietectrie controls, for the contvol ol ar
eralt obstrwtism hghts on towers, have Decean
announeed Ly the Fsher Pietce Cowspany. 72
VCevlom Street, Boston 21, Mass

I Centrols turn on automatically at 38 pgod -
| candles and torn Gl gt 35 foot candles Qe
meslel, 13050 0s rated to comivol A0 walis i
meanglescent fmp doad, and another  mosdel,
D1, s rated 1o ennorol L0 watts Bath
cperate il 1A vadts A0 pe O eveles

KAY ELECTRIC MEGALYZER

[N cpectrunt aalyzer, the Voegniys hau~
been anneneee] by Nay o Electsie Compans
Pie Braok

Uit vcan bie nstd as 0 000U GFTHE 1ISTrmmEn
T comintaieation =ystena st s and anal
Vets, o obeerve  simalaneonsly  all o siguals
witlhin 4 lregueney  wweeps baond 30 e widde

witling fhe &
1o he Twetres

fo Y me range  Sensibivity sand
thane 200 microvalts. Nariow {pe

( quency  resphition o 1000 ke
Megulszer moy also be used 4y o Sweeping
cesctlizrtien oy conventional alignment wash

HKURMAN SPLIT ARMATURE RELAY

A relay with o sphr oarmature type 240 de
veloped ior aulematic controls, keying, nlenis
clumgeover. burglic alarms and closed cireunt



applications, has been announced by the Kur-
man Electric Co., Inc,, 35-18 37th St., Long
Island City 1, N. Y. .
Rated sensitivity, .014 weatt d-c; .3 va a-c.
Adjusts to operate at .005 watt, and from
01 to 115 volts d-¢ or a-c.

G.E. SINGLE SIDEBAND SELECTOR

A single sideband selector, type YRS-1, has
heen developed by the Specialty Division of
. E

Device is said to afford a reduction of dis-
tortion .die to selective fading for long dis-
tance reception of a-m signals, Accordmg to
George F. Devine, commercial engineer for
the division, a complete single sideband sys-
tem, transmitter” and receiver, would permit
twice as many signals or stations in gz band
and would increase transmitter efficiency by
up_to 75%.

Carrier drift, within limits, is followed by
means of a locked oscillator ehmmdnng any
need to follow small variations m transmitter
frequency or drift in the receiver’s local oscil-
lator.

‘There are four pushbuttons on the device, one
for dual sideband reception with reinforced
carrier, one for normal reception and one for
selection of each sideband, Designed for use
with receivers baving im*i-l' of about 455 ke.

o

TURNER MIKES

A bi-directional velocity type microphone and
improved cardicid microphone have been de-
}reloﬁped by The Tutrner Company, Cedar Rapids,
owa.

Velocity microphone, inodel 87, has a single
element ribbon generator supported in an
Alnico V magnet. Has shielded output trans-
formers to exclude hum pickup. Response is
said to be held to within +5 db from 80 to
18,600; level, 62 db below 1 wvolt/dyne/sq cm
at hlgh impedanee. Has a 4-position output
switch permitting use with 50, 200, 500 ohms,
or high impedance inputs.

Cardioid microphone, model 77, {eatures a
wide-range pickup at the front and a sharply
attenuated output at the rear. Discrimination
hetween front and rear js said to be approxi-
mately 15 db at all frequencies; response is
within &= 5 db from 70 to 10,000; level, 62 db
below 1 volt/dyne/sq em at hlgh 1mpedancc
Eqmpped with 4-position output switch giving
50, 200, 500 ohms, or high impedance output,
nlting head, and quick-disconnect cable.

Turner type 77,

EE

W. E. REPRODUCER ARM GUARD

A guard, type 706A, for the 5A reproducer arm
has been announccd by Western [Llectric.

The guard serves as an automatic lateh type
support for the reprodueer arm and reproducer
during intervals between the playing of records.

Guard consists of two main assemblies. a
guide housing which mounts on the reproducer
panel and a {ollower assembly which is at-
tached to the reproducer arm.

( Continued on page 38)

i g
Television antenna of WGN-TV — Chicago’s
newest and mosi powerful television station—
showing Andrew 1-5/8" flanged television frans-
mission line.

SELECTS' ANDREW

TEI.EVISION TRANSMISSION

,LINE anJ ' ANDREW

Many of America’s new television stations are selecting Andrew equip-
ment because of the efficiency of Andrew’s flanged coaxial transmission
line and the added advantage of having Andrew consulting en-
gineers install it.

Because each television installation poses its own different, individual
problem, those stations selecting Andrew have two big advantages:
1) they obtain transmission line and accessories specially designed for
television, and 2) specialized Andrew consulting engineers are avail-
able to direct the installation. These engineers have both the special
instruments and the experience to engineer all or any part of the
construction of a television station. NO OTHER TRANSMISSION
LINE MANUFACTURER OFFERS YOU THIS COMPLETE IN-
STALLATION SERVICE!

Andrew TV transmission line meets official RMA standards and is
specially designed for television. Mechanically, it’s held to close
television tolerances assuring an essentially *‘flat” transmission line
system.

Fabricated in twenty foot lengths with brass connector flanges silver
brazed to the ends, sections can be easily bolted together with only
a couple of small wrenches. Flanges are fitted with gaskets so that
a completely solderless, gas-tight installation results. Markings on
the outer conductor indicate where twenty foot sections may be cut to
maintain the characteristic 51.5 ochm impedance.

WANT A TELEVISION STATION DESIGNED AND
BUILT—FROM THE GROUND UP? LET ANDREW
DO IT!

Write today for full details. Andrew will get you on the air,

«4ORPQRAT|

363 EAST 75th STREET CHICAGO 19

TRANSMISSION LINES FOR AM, FM, TV o DIRECTIONAL ANTENNA EQUIPMENT » ANTENNA
TUNING UNITS « TOWER LIGKTING EOUIPMENT « CONSULTING ENGINEERING SERVICE
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| The Industry Offers

KEEP POSTED O | -

ROLLIN V-H-F/U-H-F SIGNAL

ELECTRON TUBES LTl Ko

Power  dype  stnudard  signel o getesatos
miedel W with 5 watts pomied 10T outpat,
Ao ampedinee with a Wb veage of o

Use this convenienf c°up°n ‘ :»‘,::Il\::\;j',yl‘l I! 1’; v(;[lxl J!|" : H‘iwul\':_H .j:'u] ]])I'O\X\"'}l‘
L < r gr pilse operatior,  hns
fOI" Obfﬂlning the RCA ‘I‘Ube -l‘“““‘”m‘l'«i by dhe Rollhy Company, A8t
e Oudks o Ave. Pasadena 4 Cabd Sigtial
reference dafﬂ YOU need. lpt'llvr;’.tur van be tuied from 40 G e ::ui
s ospaen] ol osenle nearls 3 Jonss calidaned!
N — s e v e Ioot antervals ol U7 i drvguencs )

s

!/ RCA, Commercial Engineering,

Section (W38, Harrison, N. J.

Send me the RCA publications checked below. 1
am enclosing .. ..... to cover cost of the books
for which there is a charge.

Name
Address
Ciry Zone Swre

| Quick-Refarence Chart, Miniature Tubes (Free). [A]
| HB-3 Tube Handbook ($10.00)*. [B|
| RC-15 Receiving Tube Manual {35 cents). [C]
] Receiving Tubes for AM, FM, and Television Broad-
cast {10 cents). [D]
"] Radiotron Designers Handbook ($1.25). [E]
| Quick Selection Guide, Non-Receiving Types (Free). [F]
"] Power and Gas Tubes for Radio and Industry {10 cents).[G)
[} Phototubes, Cathade-Ray and Special Types (10 cents). [H]
["]| RCA Preferred Types List (Free). [I]
{_| Headliners for Hams (Free). [J]
*Price applies to U. S. and possessions only.

ROBINSON RECORDING MACHINE

A Jathe vpe vecorder  tor professponal “w,g\
o sttions  anegd recording  stucdios, has bee
wiouneed by the Robinson Recording Tatorg
torics, 2022 San=em Sirect, Pholadelpban 3

Tmpraved helt drvive amd dynumically b
parls are said lo veduce the o I'.u‘!r ¢ e
01 on both 78 and 33 173 speds

Five pitches are Ble with exther ansnde
o outside start. [ROE PHY R s T

TUSE DEPASTAIENTY

RADIO CORPORATION of ‘MERIC‘.

NammISON N I prr el Quick ‘tu! 1 m?r.\ i abtimed by g
* Livse hand wheet Provesion s munle a0 eeeens
— — — _ tvics and snleiy ogresve cunlling

REVOLUTIONARY SOLDERING IRON
I'Im,m «. Soldetron

Tro Murk Reg. Pal, Pend

For Eas:er, Better Soldering—on Any Job!

® Weighs only 3 o15., yet can do the job of a 200 watt iron.
® Heats up in 20 seconds from a cold start; saves time,
® Fingertip control; permits soldering without faligue.

TRIG TOWERS

1reg Towers in seliosupporimg anl goyed types
have been anmounced by lh R+
| 01 Fast 4t Streer, New Yo 17
OF tmangalar design and MhmuL 1ot il ST &
] aluminum alloy.  Ladder with 137 rung spacm
swoantegral with one side o tower,
Produced  in 107 sectiars, the dree stunding

Ready for attachment
and operation on 110
¥V A.C., 50-60 cycles,
through transformer
supplied with iron, or
6-8 volt A.C. or D.C. without transfarmer (from
an automohile battery).

1vpe wanes o heghts n Y- 20030 Gl 0 ol
Overall size of iron 94 x 15/16; shipping lh]g) gu\ml]l,\m o hely i (:11'\,»111 l]'/ fir Mti,
H FRtE e o \-\lh\\ll!]v Mipbes e Ay
weight approx. 4 lbs. whidds,  Guy  tewers support 200 poiaets with
Low projected area ot W s fect of  rouiig
. . . - LT ¢ e (e ‘A' o e
® l|deal for fine precision work in "hard-to-reach” places. members of 23 squitre Jeet of Hat surtace
e Readil h bl 1 The  seli supporting towers  will suappoan an
eadily interchangeable tip-heads; no cleaning or filing, portnda with o projected area sl T sepiiare feet
® Retains heat with switch off up to | minute: efficient. ‘ ol tTound metnhes s
[ ]

Bakelite handle, cork covering, for comfortable cool grip.

~

PRICE: including transfarmer and Tip-Head "A", $13.95

G

PEERLESS ELECTRICAL
Ask your distributor, or fuor further information lorite lo: | AUDIO TRANSFORERS

A 220 fine of audie trunsiormers, wloch are
TRANSV'SION, INC-, Dept. c, NEW ROCHELI_E, N_ Y' H.“,“.i_%ohl"’)‘mlill‘\;wlflz- j] L‘: "‘I:E‘ ‘F;Z:'t:]“f 1.;;:1_?“\;13:}
IN CALIF.: Transvision of Cual, 8572 Santa Monica Blvd., Hellywood 46 (L\I:;l:u \lhl rx,;‘.lLuI:‘u“l\):\\«):;i u;’ Altec Ii(:s:?;
Corporation, o9 MeKinley Ave.. Los Angeles
1, Cahl,

s higlier west oF Mississippe o fan oraded
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MEASUREMENTS CORP,
BROAD-BAND TRANSFORMER

A broad-band transformer, lype M-286, de-
signed for matchmg 72-0hm’ coaxial to 300 ohm
balanced line in the range from 40 to 220 mc,
has been announced by Measurements Corp.,
Boonton, New Jersey.

While the unit was developed primarily for
nse with Measurements type 80 standard signal
generator, m conjunction with a 72-ohm mateh-
ing pad, it is adaptable to other signal gener-
ators in the frequency range of the trans-
former. It may also be used for matching
coaxial 7Z-ohm lines to receivers having an
mnpul impedance of 300 ochms. The translormer
vields a voltage step-up of 1:2.

The 72-ohm termunation of the transformer
has AN type UG-21/17 (Navy type 49268) co-
axial fitting; soldering lugs are provided for
connections to the J00-ohm termination,

REK-O-KUT RECORDER

A 127 disc recorder, the Challenger, hus been
announced hy the Rek-O-Kut Company, Inc.,
38-01 Queens Boulevard, New York.

Features include a Master-Pro patented over-
head feed meehanism, dual speed 12°" turntable
and chassis construeted of aluminum castings,
instantaneous, speed change to 78 or 33 1/3 rpm,
and a high- ﬁdellty amplifier for recording and
play back. Has a 16" pickup arm.

CANNON ELECTRIC
UTILITY PILOT LIGHT

Electric utility colored pilot lights for signal
applications, warning, decoration, and gcneral
illumination, have been developed by Cannon
Electric Development Company, 3209 Humboldt
Street, Los Angeles 31, California.

Avatlable in one type of 8-prism lens to [our
separate lens or more, mounted on a plate
412" wide, the depth varying with the num-
her of lens. Lens come in five colors of un-
hreakable plastic, and are lighted by 9388 lamps
for single contact bayonet basc of 12 v, 15 cp.
or 636 candelabra lamps for screw base in
115 v Iypes.

A variatien of the pilot light, the DPF9
uses a 97 6 w fAuorescent lamp for illumina-
tion purposes only.

Bulletin No. UPL-1 contains further data.

for Radio and Television receivers . . .

punched, threaded, notched or grooved to meet indi-
vidual specifications with nominal tooling costs.

These spirally laminated paper base phenolic coil forms
and tubes give exceptional performance with the added
advantage of lower material costs, Note: We also have
available numerous stock punching dies.

Partial list of
Radio and Television

Your inquiry will recsive im-
mediate and intelligent atten-

Receivers a
in which Cosmalite tion.
is used:
Admiral Ask also about other Cosmalite
Arvin types .. . No. 96 COSMALITE
Belmont for coil forms in all standard
Bend‘ix Radio broadcast receiving sets. SLF
Colonial COSMALITE for permeability
Farnsworth tuners. COSMALITE deflec-
General Electric tion yoke shells, cores and
Howard rings.
Magnavox
Motorola e
Sentinel
Stewart Warner
Warwick Spirally wound kraft and fish
Wells Gardner paper Coil Forms and Con-
Zenith denser Tubes.

* Trade Mark Registered.,

7L CLEVELAND CONTAINER .|

6201 BARBERTON AVE. CLEVELAND 2, OHIO
+ All-Fibre Cans* Combination Metal and Paper Cans
» Spirolly Wound Tubes and Cores for all Purposes
« Plastic and Comblnuhon Paper and Plusflc Items

TS 250 :trlmwtn Wise., nmnﬂmrﬂ” Chicage, M., Ilelrnll mch . Jameshirg, NJ,
mmmmsﬁns DIVISION at Plymoath, Wise. » ABRASIVE DIVISION ai Cleveland, ﬂhln
“ALES OFFICES : Room 5632, Grand Central Term York 17, N.Y., also 647 Maln St., Martford, Conn.
CAMADIAN PLANT: The Clavetan Canata, utl., Frascoti, Ontarlp
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N
e COILS the 7%/}77

It's a far cry from smoke signals to elec-
tronic communications. And at the heart
ol electronics lies the coil. We wind coils
of great variety for many uses and our
30 years of experience is at your service.

Send us your specifications. We

COTO-COIL CO., INC.

COIL SPECIALISTS SINCE 1917
- 65 Pavilion Ave., Providence 5, R. L.
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for DISTORTION and BRIDGE MEASUREMENTS
at 2 to 15,000 CYCLES

FREGIEHCY 1N OVCLES PER EECIND

B 40 B0 e TR D0 IS0 OFF-

= wg  WE0
-
o =

® The normal range of this os-
cillator 15 20 to 15,000 cycles.
The Range Extension Unir
(above) lowers this range by a
full decade 10 2 10 15 cycles,
grearly extending its wsefulness
to frequencies considerably below
those beretofore practicable.

With its very high stability,
unusually low distortion and
many operating comvemiences,
the Type 1301-A Low-Distor-
tion Oscillator fills a universal
need in distortion and bridge
measurements.

TYPE 1301-P1 RANGE EXTEN-
SION UNIT . . . ... $70.00

THIS highly stable oscillator with unusually low distortion
is of the resistance-tuned type and operates on the inverse
feedback principle developed by General Radio.

The Type 1301-A. Low-Distortion Oscillator is especially suit-
able as an a-f power source for bridge use, for general distortion
measurements, to obtain frequency characteristics and to make
rapid measurements of distortion in broadcast transmitter systems.

FEATURES

@® WIDE FREQUENCY RANGE — 20 to 15,000 cycles (with Range Extension
Unit, 2 to 15,000 cycles)

@ CONVENIENT TO USE — 27 fixed frequencies, selected by two push-burton
switches in logarithmic steps — any desired frequency berween steps obrained
by plugging in exrernal resistors

@ THREE QUTPUT IMPEDANCES — 600-ohm balanced to ground; 600-chm un-
balanced; 5,000 chm unbalanced

@ EXCEPTIONALLY PURE WAVEFORM — Distortion not more than the follow-
ing percentages: with 5,000-ohm outpur 0.19 from 40 to 7,500 cycles; 0.15%, at
other frequencies. With 600-ohm ocutput 0.1%, from 40 to 7,500 cycles; 0.25%,
from 20 to 40 cycles and 0.15%, above 7,500 cycles

@ HIGH STABILITY — Frequency is not affected by changes in load or plate
supply voltage. Drift less than 0.02%, per hour after a few minutes operation

® ACCURATE FREQUENCY CALIBRATION — Adjusted to within 1149, &+ 0.1
cycle

@ NO TEMPERATURE OR HUMIDITY EFFECTS — In ordinary climatic changes,
operation is unaffected

TYPE 1301-A LOW-DISTORTION OSCILLATOR $395.00

GENERAL RADIO COMPANY Gomovieee

90 West St., New York 6

920 S. N_lichigan Ave., Chicage 5 950 N. Highland Ave., Los Angeles 38



RUBBER RECIPE

Rubber compounds to the tune
of sonie 335 nmulhion pounds a vear go into
Bell Svstenmy plant. lach conmpound
must meet many requurements bor e
sistanee to humdite, oxvgen, ozone,
heht and abrasion. The night properties
depend on skillful selection and com-
pounding af mgredients; this s one of
the jobs of Bell Laboratores.,

Sulphur, one essential ingredient
of rubber. can also be corrosne. That
seemed to rule out rubber on telephione
cords, But Bell chemists fonnd that if
they Licld sulphur to the bire minimuim,
corrosion ceascd. Now vour handsel
cord has Tong life, 15 Jess susceptible to
mosture as. for exauple. from a wet

unibrella,

Connecting vour home to the
telephone wire on the street v a “drop”
— one lnndred feet or more of mbber-
msolated wire. Onee this wire was pro-
tected from ozone. hight and abrasion by
an mpregnated cotton braid: but water
Jeached the mipregnant, and the brad
totted. Bell chemsts tested scores of
svntheties, and selected neoprene as an
extenior covermig with many times the
Life of hrawd

Rubber i onlv one of many types
ol insulation deveoped by the Tabors
tones for the Bell Svstems msulabion 1
onlv one of the Laboratories™ problems
i providing a guick. cconomical path
for vour voce.

BELL TELEPHONE LABORATORIES

EXPLORING AMD INVENTING K DEYISING AND PERFECTING FOR CON
TINUED IMPROVEMENTS AND EZONOMIES IN TELEPHONE SERVICE




ENGINEERING" AND "TELEVISION ENGINEERING"
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* A:M, F-M AND TV ANTENNA INSTALLATIONS




Henet how
the CONTROLLER answers
typical regulation problems

Ql An AC requirement. Can yau stabilize
the output of a transformer?

ANSWER |
;:ms;om;? 3 m% ]\ 1080

CONTROLLER

INCOMING LINE

QI Con you selectively regulate a number
of DC voltages ond currents?

ANSWER 9

v
N g B
WL‘L i

u. Can the CONTROLLER stabilize a gen-
erator fleld {o regulate its output?

ANSWER

RECT/IFIER CIRCUIT

LINE | CONTROLLER

GENERATOR
DUTRUT
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E—
SORENSEN

—of AC, DC or RF outputs in any
one circuit, selectively stabilized
over wide ranges of line and load
with the new (1~

ELECTRONIC CONTROLLER

The AC output of the CONTROL-
LBR will swing between 85-145
VAC, AUTOMATICALLY adjust-
ing the output of your unit
against line and load variations. §i
By referencing this output back i}
fo the CONTROLLER you get |

output regulation.

TECHNICAL SPECIFICATIONS
The conirolled circuit must make available at least one watt of power
to the CONTROLLER,
95-125 volts AC
{50 or 60 cycles)
200 to 2000 VA
0.59% a! the controlled point

Input voltage range:

Load range:
Regulation accuracy:

Wfltﬂ today for more information on the new CONTROLLER, Arrange
to have a Sorensen Engineer analyze vollage regulation requirements
in your plont. He can select a Sorensen unit or suggest a special
design 1o fit your unusual application.

Represenled vn cll principol domestic and foreign cilies,

<covzan The FIRST line of standard ELECTRONIC Voltage Regulaters

& COMPANY, INC, + STAMFORD, CONNECTICUT




From our more than 20 years’ experience as trans-
former specialists, come precision transformers of
every type—custom-made for YOUR new applications.
FERRANTI facilities permit unusual service to each
customer, whether large or small, and insure prompt

deliveries,
AUDIO TRANSFORMERS AUDIO FILTERS
POWER TRANSFORMERS REACTORS

HERMETICALLY SEALED WHEN SPECIFIED

We also build power supply units and electronic
assemblies to specifications at prices comparable to
those of stock assemblies. We invite your inquiries.

transformers

ALSO FOR MODERN
HIGH VOLTAGE DEVELOPMENTS
WHERE ZERO CURRENT DRAIN IS
IMPERATIVE

THE FERRANTI ELECTROSTATIC
VOLTMETER

Types available for maximum
readings from 150 to 3500 wvolts.
2V in. dial, flush mounting, project-
ing and portable models. Write for
informative literature.

® gm' 5/90/%’0, fm. RCA BUILDING ®©

30 Rockefeller Plaza * New York 20, N. Y,
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Editor Gk master 1 console reesntdy anstalled ac WNAC-TY . At the
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CINCINNATI STREET RAILWAY
SPEEDS EMERGENCY WORK

WITH 2-WAY Molorofa RADIO

and
SYLVANIA LOCK-IN TUBES

Servicerestoration getsunder
way without delay as equip-
ment responds to dispatcher’s
instructions.

No time lost in restoring service on the lines
of the Cincinnati Street Railway Com-
pany! 2-way Motorola equipment maintains
constant communication between headquarters
and mobile equipment—5 tower trucks, 2 wreck-
ers, 2 general-purpose trucks, 7 official and 5
supervisors' cars. Needed repairs are under
way usually in a matter of seconds!

For a job as vital as this, Motorola has found
it can depend on Sylvania Lock-In Tubes. These
sturdy tubes stay firmly in place — unaffected
by jolting and jarring —offer outstanding elec-
trical advantages too. Connections are short
and direct . .. there are no soldered joints, few
welded ones. Getter located on top ... leakage
reduced by separating getter material from
leads. See Sylvania Distributors, or write
Radio Tube Division, Emporium, Pa.

Transmitter and Receiving Unit
vsed in Cincinnati Street Railway
Company’s mobile equipment,
manufoctured by Motorola, Inc.,
Chicogo.

The famous Lock-In Tube’s supe-
riority makes it the ideal choice
for equipment on the road, in the
air, on the roils, marine radar,
FM and television.

SYLVANIA
ELECTRIC

Headquarters can quickly di-
rect the needed equipment to
the scene of a tie-up.

COMMUNICATIONS FOR IUNF 1048 o 2



PHILCO
VISUAL ALIGNMENT
GENERATOR

PHILCO 7008. The only inscrument of
its kind, combining all funcuons for
complete, accurate visual alignments on
Television and M receivers. Includes 5
differenc signal generators and therr as-
sociated controls; a complete  oscillo-
scope with centering, gamn, focus, 1n-
tensicy, phasing and blanking controls,
and power supplies. Separate RT probc
permits measurements of sensitive
circuits without disturbance. Removable
crosshatch screen for special ulera-shore
3" cathode-ray tube. Compartment for
storage of all cables, including RF prabe.

/PH”.CO MAKES TEST EQUIPMENT HISTORY

In creating precision instruments for radio measurements, in compact, portable,
inexpensive form . . . Philco engineers have repeatedly achieved results con-
sidered impossible by experts. Especially so, in the new Philco 7008 Visual Align-
ment Generator for FM and Television . . . which combines in one economical
instrument functions that can be approached only by a cumbersome, costly collec-
tion of conventional devices. The 7008 clone performs complete, accurate visual
alignments . . . saves the test engineer’s time . . . makes the job easier. In every unit
of today’s Philco Test Equipment line you will find equally important advantages.

WRITE FOR TECHNICAL LITERATURE TO: PHILCO CORP., PHILADELPHIA 34, PA,

NO. 7008 PHILCO VISUAL ALUGMNMENT GENERATOR NO. 5072 PHILCO CROSSHATCH GENERATOR
NO. 7001 PHILCO ELECTROMIC CIRCUIT MASTER NO. 7030 PHILCO DYNAMIC TESTER
NO. 7670 PHILCD R.F. SIGNAL GENERATOR RO. 7019 PHILCO JUNIOR SCOPE

PHILCO ELECTRONIC
CIRCUIT MASTER

MODEL 7001. Uses exclusive
vacuum tube volemerer and
electronic bridge circuir. All
ranges and funcrions in-
cluding 10,000 volts AC or
DC. Probe available for
RF measurements.

PHILCO SIGNAL
GENERATOR

MODEL 7070. Range from
100 kc to 110 me—all fun-
damentals! No switching
trouble at any frequency.
Residual ourput less than
5 micro-volts ! Maodel 7170
for FM also available.
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When you list the qualities most desirable in a sup-
plier of wires and cables for your electronic equip-
ment, you will find that Lenz most nearly answers

your description of a dependable source.

First, this company has the engineering background
and experience, the knowledge of your requirements
in wires and cables that are needed to help draft

your specifications.

Second, it has the facilities to produce these wires

LENZ ELECTRIC MANUFACTURING CO. °

WIRES and CABLES

> Lifeline

CF ELECTRONIC EQUIPMENT

and cables in volume exactly to specifications, eco-

nomically and promptly.

Third, it is a reliable organization with over 40 years
background of dependable service to the communi-

cations industry.

Make Lenz your principal source for wires and cables.
A Lenz wire engineer will gladly consult with you
regarding your special requirements. Correspondence

is invited.

"IN BUSINESS SINCE 1904"°

1751 No. Western Avenue, Chicago 47, lllinois
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UNITED AIR LINES Selects
New WILCOX VHF Receiver
For Ground Installations

New Fixed Frequency Receiver
Offers New Performance Features
in the 118-136 Mc. Band

+ Sclectivity Permits 100 Kc. Adjacent
Channcl Operation

No Interference from Spurious Frequency
Responses

Simplicity of Circuit Design Means Eosy
Maintenance

New Moise Limiter Means Better Reception
+ Single Unst Construction Soves Space

Write Today For Complete
Information on the

WILCOX 3054 RECEIVER
THE NAME

W | I.C 0 X ;Ee;:;dable Communication

WILCOX ELECTRIC COMPANY « Kansas City 1, Missouri
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A QUIET REVOLUTION IN CAPACITOR DESIGN

MOLDED

5T
THE SMALLE MANU-

TUBULAR EVER

| 3

FACTURED.. . ‘

\. and rated up to 125° C!

UE, MINERAL-
FILLED MOLDH:G V;:l.:s
ERIAL! . - - rovid
.:mequulled protechon-
against moisture ubso:?
tion even under co.n i-
. tons of exireme

UNIQ

Seven Physical Sizes
Color-Coded and Available in 20%, 10% and 5% Decade Values
TABLE OF MAXIMUM NOMINAL CAPACITIES

100V @ | 200V @ | 400V @ | 460GV @
Mold Size 1250 C. | 85° C.* 850 C. 85¢ C.
757 DLox 1-1/187 . -0l . .0022
1957 Dox 1-1/187 . 015 g . .0033
.250” D, x 1-1/167 . 033 - 0068
.375 D. x 1-1/16 .
175”7 D. E E o 001
.200" D. . o K 0015
.250” D. K . . -0033

SUB-MINIATURE PAPER CAPA- These new molded Prokars were designed specifically to

CITORS IN METAL CANS WITH satisfy stringent military requirements. Types 65P & 75P

HERMETIC, GLASS-TO-METAL SEAL are now in mass production and are available in 2 wide.

d range of capacities—from .00047 mfd. to .15 mfd!
for the most severe applications Though higher in price than standard units, they easily
g justify the term “premium” in performance. Rated for
Yes, this little can houses a high quality hermeti- o. o H
cally sexled Paper Capacieor! Hacd st 100 voit, —50° C to 125° C operation, these small but rugged
P -~ mid. A . + . . . "
1.,;1;-__p,"c’,.e‘n“§y_b;fng5 mantfaciured in quantity, units are ideally suited for any electrical or electronic
variatious of this sub-miniature type can be made Ii . . . . P
to your specifications, Write for complete informa- app ication in which size, remperature, hll.m.ldlty and.
tion abouc this and even smaller hermetically sealed . : . N .
units now in production as shown below. physical stress are dominant considerations,

Write for Engineering Bulletin No. 205 A T M. Reg. U. 5. Pat. OFF.

SPRAGUE ELECTRIC COMPANY,
B NORTH ADAMS, MASS.
- 7 .

ELECTRIC

P 1 ONEERS OF

AND ELECTRONIC PROGRESS
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rial by
"Sound
Jury”

A Bell Laboratories
engineers have designed a new ralk-
ing circuit, they measure its charac-
teristics by oscilloscopes and meters.

But a talker and a listener are part
of every telephone cally and to satisfy
them is the primary Bell Sysrem ann.

So, before the circult s put into

BELL

TELEPHONE

The engineer in the foreground folks over the test circuits

which the olher engineer sefs up on a

operation, a “sound jury” listens in.
An actual performance test is set up
with che tramed cars of the jurors to
supplement the meters.

As syllables, words, and sentences
come m over the telephanes, pencils
are busy over score sheets, recording
the fudgment of the listeners on

LABORATORIES

Exploring and inventing, devising and perfecting for continued improvements and economies in telephone service

-

‘circuit simulotor.’

Lehalf of you and miliions of other
telephone users.

Targets of the transmission engi-
neer are: your easy understanding of
the Ul“\’(‘l‘, the naturalness of his
voice, and your all-around satisfac-
ton. Fo score high 15 one of the
feats of Bell System engineering.




Stili Going Up

StaTioN CONSTRUCTION continues to
race on. As of June 1, 350 had re-
ceived CP’s for a-m stations and 788
had received construction permits for
f-m stations, while 118 had been
granted conditional grants. The total
authorization scoreboard for a-m and
f-m stations now reads 2028 for a-m
and 1035 for f-m. FCC reports that
there are currently 543 f-m and 24
tv stations on the air. Incidentally,
as of June, 95 had received tv con-
struction permits, which adds up to a
total of 102 authorizations for tv.

Field reports from FCC and indus-
try indicate that we will see quite
a jump in on-the-air operation and CP
grants hefore the year is over, par-
ticularly in f-m and tv, with {-m pos-
sibly climbing to 2,000 authorizations
and tv to at least 150.

Fax Goes Commercial

TerE Green LicaT for commercial
facsimile has been turned on by the
FCC and on July 15, eleven f-m sta-
tions now operating experimentally
will go commercial.

According to FCC either the sim-
plex or multiplex methods will be
permitted. The simplex system inter-
rupts the aural program during fac-
simile transmission, while in multi-
plex simultaneous transmission is ef-
fected.  Accordingly, simplex trans-
missions will be limited to one hour
between 7 A M. and midnight, with no
limit for the hours between midnight
and 7 A.M., while multiplex trans-
mission will be permitted for a maxi-
mum of three hours between 7 A.M.
and midnight as well as any time be-
tween midnight and 7 A M.

The recording width of 8.2” for 105
lines-per-inch scanning has heen adopt-
ed a standard, although other paper
widths will be permitted with the ap-
propriate number of lines per inch.

Good Tuck to fax!

Directional Antenna Performance

INn DesicNiNg A CoMPLETE BRoAD-
CAST station installation, the direc-
tional antenna system must receive
priority attention and many factors

JUNE,
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judged. Since the field gain of a di-
vectional array is a function of the
tower spacing, field ratios and field
phases, we have a number of variables
to consider such as types of arrays,
constants of transmission lines, coup-
ling’ equipment, ground system, guv-
ing, etc.

An excellent interpretation of this
problem was presented at the recent
NAB Conference at Los Angeles, by
A. Earl Cuollum, Jr. Discussing guy
wires, he showed how they can seri-
ously affect the pattern shape. This
effect can be minimized by installing
the guys so that they are symmetrical
with respect to the line of towers and
by breaking them up with insulators
near the tower and near the ground as
well as throughout their length. Tt
is also necessary, he said, that the
tower section be bonded at all legs
so that the current in the tower is
equally distributed. Cullum pointed
out that even the ladders must receive
careful attention, requiring sectional-
izing so as to carry a minimum of
current or secute bonding so as to
carty a proportional amount of the
tower current.

Analyzing the Ileatures of current
and phase-monitor antenna systems
Cullum said that this type of system
provides a reliable indication of the
magnitude and phase relationship of
the fields radiated by the elements of
a directional array. Describing the
location of a sampling loop with this
equipment, he pointed out that ex-
cellent results have been attained by
locating the loop in one leg of a tow-
er so as to sample the current at that
point, although in a wide base tower,
each leg can and does act independ-
ently. A loop which samples a single
leg of a well-bonded thin tower often
provides the best indication. To De
sure that the sample current is ac-
curately indicated by the monitor,
Cullum said that all sampling lines
from the loops through the isolation
coils and to the monitor, must be iden-
tical as to length and characteristic
impedance, must be properly termi-
nated at the monitor and should be
maintained near the samie temperature
throughout the system.

$-T F-M U-H-F Relays
Wita F-M ANTENNA SySTEMS be-
ing located in remote high-altitude
areas, the need for u-h-f high-fidelity
studio-to-transmitter links has grown,
prompting intensive activity in the
developmeni and production of suit-
able equipment. As a result of one
s-t-l research program, a 10-watt
transmiiter featuring a radial cavity
in the plate output circuit, operating
on the fundamental mode, has been de-
velaped. Describing this transmitter
at the recent NAB Engineering Meet-
ing, D. J. Nigg and W. G. Broughton
of G. E. pointed out that the system
uses = 75 ke deviation for 1009
modulation and direct f-m. The last
three stages in the transmitter employ
4X150A tetrodes as frequency doub-
lers. Open transmission line circuits
are used for these doublers except for
the plate circuit of the output stage.
Antennas are of the 40” parabolic-
reflector type, with dipole feed. Re-
ceiver is a double conversion superhet.
Frequency range of transmitter and
receiver are in the s-t-1 band of 920 to
960 mc. L

U-H-F TV

Witen Tv AvvocatioN REQUESTS
pouring into Washington, and the
need for additional channels imminent,
the clhannels upstairs in the 475 to
890-me bands are receiving quite a
probing. Out in San Francisco, for-
mer FCC chief engineer, George P.
Adair, now a consultant, put a 600-mc
700-watt tv setup on the air recently
(W6X]JD) to explore propagation
characteristics at these frequencies.

In Washington, a 510-mc 25-kw sta-
tion will be installed in the Wardman
Park Hotel by RCA to study u-b-f tv.
The transmissions of WNBW on 67
me will be duplicated on the 510-mc
transmitter during these tests.

To conduct field test comiparisons,
observers will use converters on stan-
dard tv receivers for u-h-f pickup.

Results of these and other tests will
be detailed at the FCC hearings in
Washington on September 20.

A complete report on these sessions
will appear in COMMUNICATIONS.
Watch for it—L. W.
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left: Mudihed a-m Blaw-Knos tower supporting
A 4-hay W I claver leal f-m antenng at W8TV,
Steubenvilte, Ohin, providing simultaneous a-m
and T-m  hroadeasts. | Courtesy Westinghouse),
Top: A tour scetton RUA pyion bmo oantenna
arap a Blaw-Koox rower ar WIS, Cincinnatu
Ohio, Right: The fm antennn of WUHOO, Or-
lando. Fla.,. with an Kbay FTR square loop

anconnz mount d atop a 414 Troscon  guyed

pipe tower.
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Antenna Installations

Top: Six-bay RCA super turnstile antenna being hoisted to the roof of the 36-story News Build-
ing in New York City for WPIX, the Daily News tv station which went on the air on June 15 : ¢
on channel 11. Below: Coaxial transmission line (314" Andrew type) at WSTV, Steubenville. ShEme

Below: View of the 300° microwave tower recently completed for the Federal Telecommunication

Laboratories al Nutley, N. J. The tower houses experimental antennas and egnipment fnr research

and development work in television, aviation cemmunications, multiplexing, microwave antennas,

peint-to-point communications, ete. Right: Three-bay RCA soper tnrnstile tv antenna being

mounted atop an RCA pylon f.m antenna for WBZ-TV near Harvard Stadium, Mass. Tower is
656’ high and designed to service an area of 40 miles radius of Boston.
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Wide-Range Dual-Band
TV Antenna Design

THE BIPoiE ANTENNA in one (orn o
another is perhaps the most commonly
employed type of antenna for aperation
in the veh-f range. The hali-wave
mede of vperation of the dipole is fre-
quently used as a standarvd of reference
for describing the gain of an antenna
array or svstens, and the impedance
and directivity characteristics of the
hali-wave dipnle have been evalusited
and discussed in many papers' and
books.*

In general, the values of feed-point
resistance and reactance of a dipole
antenna versus frequency will be a
function of the geometric shape of it-
conductors.  For cvlindrical condue-
tors of length / and dinmeter o, such
as shown in the antenna of Figure 2,
Schelkunoff® ascribes an average char-
acteristic impedance parameter, K.,
given by the expression

24
K. =276 log,——-120 (1)

d
and also shows fumilies of curves re-
lating the resistance and veactance of
such antennas to their clectrical length

for vurions vilues af K, ranging tron:
500 to 1,200,

From o practical consideration of
strength, weight and cost of o v re-
ceiving  antenna it becomes  evident
that & conductor diameter of the order

£ op e

of is i very desirable size, and a

dipole Tength cut to be resonant at 63
e (the approximate center frequency

el the dower television hand) is the
best comprommse {or good overali re
sponse and service in this range. The

dipole lene for half-wive resonuneg

at 65 me e very closely 77, <o that the
resultant Ko s approximately 600 {or
meter of L4

a conductor
The curves of Jeed-point resistanee

and reactance of this dipole versns {re-

quency ave gecordingly those showin in

Figure 3

tivelv.

danee at

g due n

card Tabeled f¢and X respee

complex feed-point impe-

worrequency s B4 g N ke

¢ oot the <ign of X oas given
in the curve of Figure 3. Tlenee at 63
we the antenna mpedance is 38 & )
ahms. At 35 me, the anrenna -
dance 1< 38 = 120 oluns and at &0 me,
mipedance iz 113 A4 7140
ohms, cte. Tt oas evident {rom exam-
mation af the curves that, although the
resistive component of the antenna jn-
pedance wviries appreciably with fre-
quency, the reactive component iy the

the antennz

17 a CAMMINICATIANS EOR IIMF

Versatile, Sturdy Antenna Designed to Cover the 54 to
88 and 174 to 216-MC TV Bands, Provides a Substan-
tially Uniform Directivity Pattern and Constant Input
Impedance. Can Be Operated in Conjunction with Either

Balanced (Twin Lead)

or Coaxial Transmission Lines.

Antenna Can Be Crounded for Lightning Protection.

by LESTER L. LIBBY

Chief Engineer
Ohmega Lahoratories, Inc.

region of hali-wave resonance varies
much more rapidly, hence making it
difficult to match the antenna to a
transmission {ine within more than a
narrow band of frequencies immedi-
atelv zurrounding the resonance fre-
quency.

Broad-Banding fhe Dipole

Let us consider now the possible
methords whereby the uscful range ot
operable frequencices, ie., the Dband-
width, of the foregoing antenna mayv be
imcereased.  Clhye expedient which sug
gests ittself 15 (o connect i series with

AL Sciwlkunal¥, Theory of
and Shape, Proc.

September, [G41,
cample, N Marchand, Ulerahioh
ERNTLIR ion & Radiation: foh:

lue.. New Vark, '\". Yooy

& ’ y
0y N '_,”TD§
Feen
Paoint

Figure 2

Dipole antenna  with  eylindrieal conduectors,

Figure 4
Cylindrical dipole with a compensating stub foe
broad-banding.

—1
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the antenna and its transunssion line
reactance of equal magnitude and op-
posite sign to that which the antenna
exhibits at all frequencies. This would
ther result in an antenna whose impe-
dance was putely resistive at all fre-
quencies and equal in value to the K
curve shown in Figure 3. If this hypo-
thetical antenna were operated with a
73-ohm  transmission line, it wonll
match this line 10 a reflection factor of
less than 0.3 (corresponding to a voit-
age standing-wave ratio of less than
3:1) between the frequency lumits ol
45 and 9 me. However, a series-cot-
pensating reactance having the com-
plementary characteristics deseribed s
not readily realizable nor available, <.
that such a completely  compensuted
antenna remains purely  hypothetical.
Tt is possible, however, to obtain par-
tal reactive compensation of the an-
tenna by peans of a shunt reactance 61
proper magnitude and opposite sign 1o
that of the antenna reactance.  Sdch o
reactance 15 reahizable by shunting o
shorvted pavallel-wire transmission Tine
stub, of etfective eleetrical length equal
EER frequency
shightlv above the resonant [requencey
of the anlenna, across the antenna fecd-
pornt terminals, and choosing the ¢har-
acteristic impalance of this transmis

uarter-wave gt oa

sion line stub to be o the range from
S0 to 100 ohins, Figure 4 Qlust
an antenng system of this tvpe wl
the dotted curve of FFigure 3 shows the
reactance characteristic of the shorted
stub for o Z. of 30 ohms, and a stub
resonant frequency of 70 me. 1 is
apparent trom examination of Fignre
3 that the stub reactance tends to fune
0uf the antenna reactance in the neigh-
borhoods of 34 and 82 me. At the
sante time, the high impedance of the




stub in the 65-mc region (where the
antennla reactance component is low)
results in negligible shunting effect on
the antenna, so that the antenna sys-
tem now has three irequency regions
where the reactive component is small
instead of the ome frequency region
possessed by the simple dipole. This
results in effective broadbanding of the
dipole within the frequency range of
about 50 to BS mc, thus making this
antenna system quite well-suited for
tv use in the complete low-frequency
band. '

A feature of this type of antenna
system is that the combined dipole and
stub conductor assembly may be fabri-
cated from a single piece of metal rod
or tubing, thus eliminating joints
which might otherwise be subject to
trouble from corrosion, structural
weakness and the like. In addition, it
is possible to attach a metallic base
flange to the stub as shown in Figure
4, the flange serving the two-fold pur-
pose of acting as a mounting base for
the antenna as well as improving the
nature of the electrical short on the
end of the transmission-line stub.
Under these conditions the stub itself
serves as a very effective mounting
support for the dipole, and the need
for strong dielectric-type supporting
insulators for the antenna is elimi-
nated. The base flange may be mount-
ed to any type of surface whatsoever
without impairing the impedance prop-
erties of the antenna system.

Duai-Band Arrangement

For operation in the upper television
band, the 65-mc antenna system begins
to exhibit unfavorable characteristica
with regard to both impedance and di-
rectivity pattern. As an example, the
resistive component of antenna impe-
dance at 195 mc (where the dipole
goes through its 3/2 wave resonance
mode) is of the order of 125 ohms,
and the directivity pattern breaks up
from its 65 mc fignre-of-eight shape
into a sir-leaf clover shape. This is
depicted in Figure 5, where is shown
one-half of the normally symmetrical
_pattern. The clower pattern is gen-
erally undesirable for tv reception since
it has null response points in directions
other than off the ends of the dipole.

To overcome the deficiencies of the
single dipole a’ dual-band antenna sys-
tem* has been devised (Figures 1 and
6). In this antenna system a second
dipole antenna unit, resonant at 195 mc
(i.e., at exactly three times the fre-
quency of the 65-mc dipole unit), has
been attached to the broad-banding stub
at a distance one-third of the way up
from the bottom of the stub (or two-
thirds of the way down the stub from

h 20

Figure 1

Experimental model

the feed point). The presence of this
195-mc dipole unit has a substantially
negligible effect on the operation of
the antenna system in the 65-mc re-
gion, since it represents but a small
shunt capacitive discontinuity 30° up
from the shorted end of the stub at this
frequency. However, at 195 mg, the
small dipole is now a quarter wave-
length up from the shorted end oi the

*Megatenna.

ol the

dual-band entenna svstem.

stub and a half wavelength down from
the top or feed-point end of the stub.
Accordingly, the lower one-third of
the stub now acts as a broad-banding
reactance for the 195-mc dipole, while
the upper two-thirds of the stub acts
as a hali-wave length of transmission
line which serves to connect the broad-
banded 195-mc dipole assembly directly
across the feed-point terminals, putting
it in parallel with the 65-mc dipole in
the upper television band. Now, since

Figure 3
Plot of resistance and reactance versus frequency of a 65-mc dipole section of the dual-
band antenna system.
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] A = Figure 5 o
[y 2 Antenna  dircelivily
e patlerns 1two gua d-
, rants ;. plot at o is
y} for the dual-band an-
tenna.
7
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T
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the
. at 193 e, while the
vesixtunee of the small dipole s about
the small dipole tends
To fake oter m LS Tregquencs

the res=istinee o arge dipole -

vt

Ol ar 70 olimes,
region
and contribute the meagor aanonnt of the

recorved enerey to (he ramsnnssion

T systens connecting the antennin to
the 4y
Jipole conpributes the greader aiomt

receIvel Deciuse the  small

o the total recenver] energy of the ao-

LeTIi sy sten, s _/gl(/1.!!'[‘—“4/'«‘,’\[/!(/ i3

reelivity pattern will prodomingte over

the clozer pattern of the Large dipole,
and the resultnt divectivity paticrn
will be oo composite shape of the {omm
shown i Fignre 4 by the long-dashed
line, stee this resultant upper band
directivity pattern now Jis oo <hars
null responses ather than those off the
cuds o1 the t]il‘m\t, i[ i~

hunee well

suited Tor pegnlar v gee,
Coaxial Cable Feeder Arrangement

Lp v this point the transniission hine
Tevder 1o the

antenna s heest de-

Shorting

Lm?@//’

Shorting
Link

|

/ Aethod of

! Antenna

55 Mc/
Fee, Dipale
Rgir
195 Mc
Dipole

mounting  tsg-dual-band

a dual-band

Figure 6 1 Above
AMuakeup of the dual-band antenna ssstem, ilus-
tra’ing t(wo possible orientations of the high-
band dipele with respect to the low-band dipele.

Figure 7
A coaxial feed arrangement for the dual-hand
antenna. The outee rsulating jacket ol coaxial
cuble s removed [or length of stub.

picted and diserssed on the Dasis ol a
bulanced  line, the  dual-
binel antenna can be used with equal

IMTowever,

clifectiveness in conpunction witlhe co-
axial type transtsission line, <inge it
contains within iy ~tructure the ele-
bilianced-to-unbalanced
Thus,

ring ta Figure 7, the coaxial cable s

dents ol

transformation  device. P Tt

positioned against one leg of the brod

(Contied aa poge 30)

Figure 8§ tBelows

antenna assembiies w obuin

antenna-plus-retflector system.

Shorling
Link

™ Porosiiic

AN
Reflector Antenna

- -607

feed Poin?
/

An X

COMMUNICATIONS FOR JUNE

1948

Figure ¢
type of array using

tLelty

four dual-band assemblies.



Always room for something NEW and BETTER

NEW ., .,
Presto

8D-G
Recorder

Extreme accuracy . . . designed
for the finest instantaneous and
master recordings. A special
feature is the direct gear drive
with separate motors for 33%
and for 78.26 rpm. Overhead
driven independently of the
turntable and has a choice of
seven different feed pitches in
each direction.

NEW ., , ,
Presto 92-A
Recording
Amplifier

Sixty-watt amplifier especially
designed for high-fidelity re-
cording. Vertically mounted
chassis. Removal of front panel
gives access to all circuits. Out-
put stage has four 807s in
push-pull parallel. Selector
switch and meter provide both
output level indicator and plate
current readings for all tubes.
Response: 20-17,000 cps.

NEW . . »
Presto 64-A
Transcription
Unit

Directly gear-driven at both
3314 and 78.26 rpm, with two
separate motors, one for each
speed. Instantaneous speed se-
lection by turning mercury
switch, without damage to
mechanism, Speed: Total
speed error is zero. Noise: At
least 50 db below program.
Starting: Table on speed in less
than 34 revolution at 334 rpm.

NEW., .,
Presto
90-A

Complete portable recording
console, Three low-level input
channels with mixers, master
gain control and variable high
and low frequency equalizers.
Four fixed characteristics: Flat
between 30 and 15,000 cps,
NAB recording, 78 rpm record-
ing, and playback complement-
ing NAB recording.

For further information about any of this new equipment,

m@ﬁ RECORDING CORPORATION, Paramus, New Jersey
Mailing Address: P. O. Box 500, Hackensack, New Jersey

WORLD'S LARGEST MANUFACTURER OF INSTANTANEOQUS SOUND RECORDING EQUIPMENT & DISCS

write or wire
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Fquipment Failure=Control
System For Broadcast Stations

Inspection, Maintenance and Trouble Data-Recording
Procedure, Which Reveals Types of Failures to Be

Expected, The

Relative Rates

of Occurrence and

Effectiveness of Repair Work.

by F. E. BUTTERFIELD

Engineering Department
The Andrew Company

Toe arenieniion oF smalviical
tenis has sreamlined maintenance pro-
cedures, providing an effeetive Talaney
of control expense and results,

A three-point procedure has heen
fonud very productive :

S

vl duspection: Equipiment  test
procedure, with standards  of
tormance,  applhicd
lowate the snaximum number ol faults
Betore they vender equipuient inop-

T~
periodically 1o

cratiy o,
120 Maintenancee:

N eNance

Foguapmoeng
procedure, applice:d
whoen equipmoent fails i service or
Laits inspection, amd having it own
STl pertormance

stapndards ;. de-

veloped 1o keep cquipment e oper-
anen o the Jongest possible periods.

S el ystiss CTreuble - anidyais
procesdure which presents data for

cvialnading  of ) and (23, har el

setng the dhciencies of per-onned
and tradnimg and for Buding costs
with

By ~Hf x«'f(lﬁ!"[

particulaor mante-

DA OpUration.,

tanlis s 1o
the statistics of Tailures
nooservice, aceurite analys<is can he

vothe wnabvsis of

0N

identeally constructed  and  uperated
equipmient, sav LIy onits o more.
This 1= not true ahout test and maln-
tnance procedures. The tests which
are most switable for large -cale op-
erations may Le ot great help in detev-
mining the condition of <ome isvlated
unit.  However, elfective test proce-
dures can he deternined only D actoal
trial and analvsis on large mumbers of

Uit

Test and mamtlenance
reconmended and published by teclm-
manutacturers  aul

procedure

cal  ~ocietivs
prepared alter considerable triad and
analysis are general in nalure @nd not
necessarily awdapted o particalar op-
eratioms,  They do not ordbiinly jorne

completely  sutistaetory procedores
withouwt o good deal ol addition

come detals, chimmation i otliers,
Inspection Procedures

A nspechon procedure, ddeal Tor
the parpase of proventing Tuilures of
veppaient inoservice, waoitld he shuple,
vy anl quick o cotiplete, and would
deterivine the porot and thne i wihich
thie vt wonbd tadl i continued in on-
crationm. Unfortuiaitely, the most that

an s bspection aetually e indiente s

1

e clievtiveness of o nnid at the mo-

ment the test s applied. I the cises
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EQUIPMENT REPAIR RECORD

EQUIPMENT TYPE . NO,

DATE WORK DONE [

Figore 2
LCguipméent repair record card.

the renwining service Locan be
from them.  The perform-
ance ol most electrical compenents is
such, however, that failures are ercatic
unpredictable. Thus
Tor the elecirical unit, the inspection
will anssver the question " What will
thi= wnt do now *7 01 that answer 13
the unit must be re-

expeeteld

and relativaly

not good enongh,

paired.
Typical Inspection Procedure

I ome test procedure applicd once
a menth o large gronp of communi-

(Contbined on page 34)

Figure 4
Fauipmient  Gilore  analvsis  sheer;
summarization of data on J, 7 and

4 lorms.

JAN. FEB. MARCH APRIL MAY

SN
I

EQUIPMERT TYPE
PERIOOQ
NUMBER OF UNITS IN SERVICE
FAILORES IN SERVICE
(BREAKDOWN)
SERYICE (NTERRUPTION (UNIT HRS.)
REPAIR T!ME { MAH NRS.]
FAILURES IN SERVICE/UMIT
SERVICE INTENAUPTION /UNIT
10 INSPECTION REJECTIONS
" {BREAXDOWN)
1T INSP. ANDO MAINT. TIME {MOT INCLUDING
TIME IN LIME 7}
13 INSPECT. REJECTIONS/UNIT
19 FAILURES IN SERVICE /INSP ANO MAINT
TINE
18 TOTAL FAILURES /INSP. ANO MaINT TIME
18 TOTAL YIME SPENT { MAN HRS)
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#PHILCO

2-WAY F-M MOBILE RADIOPHONE
COMMUNICATIONS SYSTEMS

30 to 44 Mc. and 152 to 162 Mc. Sensational new
developments . . . advanced engineering . . . proven
reliability ... new operating efficiency and economy
for F-M Radiophone Communications Systems, per-
mitting clear, ¢risp, two-way voice communications
under all conditions.

Philco Industrial Division Dep't JN9
Tioga and € Sts., Philadelphia 34, Pa,

Gentlemen :

- :
|
|
|
I Please send me information about the
] new PHILCO F-M Radiophone Com-
i munications Systems
i NAME i
l ‘
|
|
4

INDUSTRIAL DIVISION
PHILADELPHIA 34 » PENNSYLVANIA

,-——_—————
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Simple switching for your

LR T X L

S a o adal al A

RCA 76-B5 Consolette Type BCS-1A
Master Switching Unit

Type BCS-1A
MasterSwitchingSystem

This system consists of one Master Swirching
Console (above, right—shown with an RCA
76-135 Consolette), and one or more sub-control
units (helow}. It contains all the relays needed
for any combination of switching functions.

Up to five sub-control rooms can be used with
the master console, each of which can kandle
from one tu three studios.

Status lights give accurate picture of *On Air,”
“In Use.” "Ready,” and "On-Off”” conditions in
all control rooms for each outgoing line. Unique
design fearures prevent feeding more than one
program to any one line, although supporting
program material can he bandled as remotes
from the originating studio. Sub-contrel units
act as relay control stanions between studios and
master control unit.

Type BCS-1A Studio
Sub-Control

" o o

i

RN T

\\; , ‘- {
\(()‘/( it
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AM-FM Programming

RCA consolette switching systems
co-ordinate all studio-station functions

® Here’s another example of RCA’s
program of providing *“‘packaged”’
broadcast equipments having the flexi-
bility and performance of custom-built
jobs.

The two Switching Consoles shown,
in connection with standard RCA Con-
solettes of identical styling, give you
sufficient latitude to perform intricate
AM, FM aad network programming
operations—easily, precisely and
quickly. Choice of model depends
upon the complexity of your station's
operating requirements.

The BCS-1A Consoleis designed for

[sru0i0

sSTUDIO

Type BCS-2A Switching System

the more elaborate station . . . switch-
ing the outputs of as many as five con-
trol consolettes to three outgoing
lines. Many combinations are practi-
cable. Inputs from studios, network,
recording rooms or frequent remotes
can be monitored and switched to
transmitters or network lines. Elec-
trically interlocking controls have re-
duced the possibility of switching
error to the vanishing point.
Managers of stations requiring only
two consolettes will find the RCA Type
BCS-2A Console the ideal switching
system. Used with two RCA 76-B5

samne line. This system handles up to

L eruoio]

Consolettes, program material from
as many as four studios and two
announce booths is routed to desired
outgoing lines (AM and FM, or either
transmitter and a network line).

» » L 2

Both types of RCA Switching Sys-
terns are designed for long-range sta-
tion planning. They have suificient
flexibility to take care of future expan-
sion. Complete details may be obtained
from Engineering Products Dept,,
Section 23-F, Radio Corporation of
America, Camden, N. J.

Studio Switching
Console for Small
Studios

Two studio inputs may be switched
independently to either of two out-
going lines. Mechanical interlocking
prevents feeding two inputs to the

four studios and two announce
booths. Two examples of the layouts
possible are shown above.

BROADCAST EQUIPMENT

RADIO CORPORATION of AMERICA

ENGINEERING PRODUCTS DEPARTMENT, CAMDEN, N.J.

In Canada: RC A VICTOR Company Limited, Montreal
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TV Transmitltler

INITIAL  installnent’ of this
scusston ol b
‘olhlems encountered
tter systems, with special
ration of the exciter and video

Ix dws
seties appeared o

geneval design g

mn bty fransm
comeile

1

and d-c orestovers.

analysis of Jdec orestorers, a
wave foriis were presonted,
the concluding figure showing varions
wive shapes and the manner in which
eiual areis are established about the
C vference axis.

Contnmnng  with our Jd-¢ restorer
stugly, we i the tune constant
¢owill he
generited across the diede Toad resistor
about erual 1o the peak value ibove or
below the axaz dependent upun the
polarity of diode ermnection. Figure 1
shows g simplined
aof a typical
storer wnd modulator

The festorer operates 0 @ manner
such that an additional biasing poten-
tiad 15 applied to the moduolator ¢ in this
caze opposite to that supphed by the
bins supply.  For the ~hapes
h(n»ll st month it Figure 9, the bias
differe 1wl bie et to the peaks
appear LU Lelow the ave
This = <honwn graphically in Iigore 2,

sevie uf

e, o volta
1

circult breakdown

vitlheo amplifier, d-¢ re-

wWave

rage a-c XIS

At 4 topl,

the signal

assturing an pate time consiunt.

From Figure 20 it will be naoted that
the cffect of the d-c restorer is to refer
the peak ol the applied siznal to the
quicsernt bias level. Iy the case of
() and (o), the syne tips are held at
the reterence level of the quicscent bias
and any
evel results o reducal grid voltage,
with a consequent imerease p];‘tc

,’“T] 1 excur-ion tonward T\',‘Zrl’

current,  This produces o signal volt-
across the plate lowd resistor, and
o thizs point 15 conductively coupld
to the grads of the mmlulatesd amphitier,

tees negiative medulasion from ﬂle
conditicnr of no videa signal. Lo ef-
fect, this states that o white picture
drives the molulated amphiior wward
cutolt  or nionanzes  output, while a
Black  picture drives  the  mupliher
toewarsh maxinun output. igure
shows a typical transfer ¢ha
for the two conditions autlined,

Modulated Amplifier Considerations

Three conditions 1or one setting of
r-l drive are shown in Figure «: (/)
no video modulation, (2) winte pic-
ture wadulation, and (3) black picture

Figure 2

g¢raphical reprcsentation of various wase forms about the zere axis. B icenteri shows
above. At  ibottom), the signal is shown referred to the fixed bias potentinl;
input.  Note how the a-c axis shifts by action ol

Design

fwnl. For preper operation of
miodulated amphher, the puara-
wrer~ <hould be adjusted to provide
the resuhiz illustrated.  Obviously, a
Dadance between r-f drive, video signul
amphitude, and bias 18 essentid.
Fundanentally, a
Din—modulated
cotdittons sumilur 1o class B, e, il
fisedd i the vicinity of cut-
otf. In Figure 4, we find the ideal caee
where the bias is adjusted <o that sig-
excursions about this point meain-
i the antput wav dmm over 4
portion of the grid plate transfer ob
acteristic.  Should thc biis b esces-
ave, opgrvatien will he about the fowe
kree of the transfer curve and the te-
~ulting non-lincarity will cause cu
pr ~?o.1 m the signal representing the
sture area. This eondition 1=
noticed as amphitude e
I a linear gray scale. Wha
the bias v nol as great as the tuls
mearsty allows, full advantage of the
gl base 12 not realized, and syiie ¢
pression may take place. Svnc con
pression iz the yesult of operating o
the upper knee of the tran char
teristic, and 1s evidenced by changmy
ths toaf syne to video-plus-sin

television  grul
stitge  operates wiiler

tubes ure

tenr o

]

the d-¢ restored vollages for the wave forms

it eopsists of the summation of the bias, the restoration voltage end
the d-c ristorer.

o

A
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by G. EDWARD HAMILTON

Head, Television R-F Development Section
Television Transmitter Department
Allen B. Du Mont Laboratories, Inc,

instead of being 25% it may decrease
to a value of 209 for example.

The r-f drive (without video signal)
must be sufficient to drive the plate
current up to the upper knee of the
transfer characteristic; above this level
the plate current is no longer a linear
function of grid excitation. With
modulation, the sync plate current tips
extend upward and any excursion into
the upper knee will result in limiting
Or sync compression.

Adjustment of video signal ampli-
tude is also of prime impartance since
upon this factor depends the modula-
tion percentage levels for tv picture
information, i.e., the FCC has decreed
that the synchronizing impulses nmst
occupy 25% of the total r-f signal am-
plitude, and that the transmitter be
modulated down to at least 15% of the
peak level on white picture detail.
These limits are shown in Figure 5 for
a black picture with a white line, with
respect to relative r-f signal amplitude.
To operate within these prescribed
limits, which permit an effective mod-
uiation capability of only 85%, it is
necessary to drive the transmitter with
an augmented sync to picture ratio.
Analysis of the proportions of Figure
5 shows that the input video signal
must consist of 29.59 sync, referred
to the peak-to-peak value of the input
video signal (100%), the video com-
prising the vemaining 70.5%. There
are numerous methods of adjusting the
three factors for satisfactory initial
operation. One found to be practical
(assuming correct bandwidth, ampli-
tude response, modulation capability,
etc.) is:

(1) With no video signal and %o r-i
drive, the modulated amplifier
bias is adjusted to almost plate
current cutoff.

(2) The r-f drive is increased to a
point about half that required
for maximum plate current,

(3) With a white picture (approx-
imately 30% sync, 70% video),
the video gain is advanced until
the r-f modulation envelepe con-
forms to current FCC regula-
tions, as ohserved on a modula-

tion indicator® which will show
relative percentage values.

Should the transmission-line
voltage be low (indicating in-
sufficient power output), the r-f
drive is raised to the modulated
amplifier and the video signal
increased until satisfactory
modulation and transmission
line voltage is attained. To de-
termine the peak power output
of the transmitter, the video
modulating signal must be re-
duced to black (maintaining the
previous input sync level ) which
will result in a standard black
signal transmission comprising
25% of the total r-f amplitude
as r-f  synchronizing signal.
The average power output
should be measured under this
condition of black signal. A
water-cooled lead terminating
the transmitter output circuit,
with means for determining the
water inlet and outlet tempera-
ture differential and rate of
flow, prowides the most accurate
measurement of this f{actor,
The average power ontput thus

(4)

“DuMont 5034-A r-f waveform monitor.

FCare must be continually exercised so that
neither syne compression nor white saturation
take place. The diseussion of Figure 4 explains
how these various discrepancies may exist and
how corrective measures inay be applied.

|
Talo| White |
Ficlure Content i
|

Totol Black -~
Piclure Gonlent

[ ST

Figure 3

Curve illustrating a typical transfer characteristic
of a video modulater for conditions of total
black and white picture. Bac: is the restorer
potential {or the white picture and Eaen is the
restorer pntential for the black picture,

determined is converted to peak
power by obtaining the product
of average power output and
1.68, the factor derived from
consideration of the duty cycle
of the sync pulse for couditions
outlined abnve*

Proper adjustitznt of the foregoing
three parameters above may be aug-
mented by use of the following tvpes
of equipment:

(1) An r-f waveform oscilloscope
which consists of provision for
observing the modulation envel-
ope and a heam deflection cir-
cutit for determining modulation
percentages which is rcad o
the meter. Such an instrument
15 shown in Figure 6.

A diode pickup coupled to the
transmission line whose output
is connected to an ordinary h-f
‘scope employing a scale cali-
brated in percentage. The input
of the ’scope may be intermit-

Figure 1

Simplified circuit of a typica! video amplifier,

d-¢ restorer and video modulator.

Series- Shunt
\ Peoking

13

Video
Input M

+250v

D-C ---
Restorer

1 Grids of

w——f1

Floating
Bios
Supply

- Below 4
T Groung °

=450V | Plote Supply

W

+350v
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Fidure 5

The -1 ~ignal ampliude distributina dor o black preture with a4
white Line. ay apeeified by the FOCL

put ol the (pa to the output of the pu
prosiditg a0 higher apparent linal ofi-
cieney. The
driven which avromadeally loads the
preceding cirewt precluding the neces-
sitv for bandaordtie vesistive Jowding.

circuits e cathode

Lomear ampliliers must by oad justed
L ~abisry Tour primary conditions
(£ Satstetory bandwadeh,
(2 Nelequade power outpul.
i3 Lincar output hetween the in-
s or 10097 ol 1377 modula-
Lo,
(/71 Suppression ol lower sidehand,
Ndequate hamdwadt fov e o the
order of 4 mel i attained by coupled
cireaits which consist ol vesonant pri-
mary and secomdary, variable coupling,
loading : o
Iuedamentad corenit i~ shown in Figure
Ty

amel variable secondary

\ovapid review ol coupled ceais
theory shows (that whea two cocnits
which resomate at the some requeney
are coupled together the vesulting he-
havior depends Eogely apon the cou-
loading  w-~
Jhawn o When the co-
chlicient of conpling i~ ~mall the -

plingmud ~econdary

ITigure 7.

|1]]:|;|1"\ vesprose i> T il vartes with
frequency accordme o a curve hining
a shape approsimating Lopieal reso-
nance curves with only one peaks As
the coupling 1~ imcreised, the response
mereises e oaneplinede and shoultne-
ously browlens, Uhis tremd eomitinues
il the couphng 1~ such that the re-
sistance, that the  sccondioey civeni
CCodinned on page 20

Fidure 6

[Front panel sivs ol the rod swave-lorm monite



end /X REGULATED .

MAKE A BIG DIFFERENCE IN RELIABILITY. .. ECONOMY ... WEIGHT

Under the most severe conditions in which your electronic instal- ) Output voliage constant within plus or

lations are expected to operate, Bendix* regulated dynamotors will minus 2.5% af raled load, with as much
. . as 30% input voltage voriation,

deliver dependable, uniform voltage. You can count on them to last

longer, too, because they are manufactured with the same painstaking @ Consistent efficiency of associated aquip-

care which has made Bendix Aviation equipment famous for quality ment under exiremes of temperature,

all over the world. Before you design, write our engineering depart- humidity, altitude and vibratien,

ment for detailed information on Bendix regulated dynamotors.
@ Allows the use of smaller, lighter, less

Dynomotors - Inverters - Converfors « D.C. Motors - Corbon Pile Voltage Regulators expensive components in design of elec-
3 tronic equipment.

RED BANK DIVISION of
RED BANK, M. J

] Tuke life moterially lengthened due ta
AVIATION CORFONATION narrow volioge tolerances.

FTRADEMARK
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VOLTAGE RANGE:
3,000,000 to 1

READINGS:

Jd mvto 300 v

FREQUENCIES:

20 cps to 2 mc

THE-NEW -hp- 400C
VACUUM TUBE VOLTMETER

Increased sensitivity. Wider range. Easy-to-read

linear scale. Space-saving, time-saving versatility!

Those are but a few of the many advantages

of the new -hp- 400C Vacuum Tube Voltmeter.

30 times more sensitive than the -Ap- 400A
voltmeter, the new -hp- 400C accurately
determines voltages from .1 mv to 300 v.
his measuring range is broad and new —
3,000,000 10 1. And with 1t you can make
split-hair measurements all the way from
20 ¢ps w0 2 mc!

The big, clearly-calibrated linear scale
reads directly in RMS volis or db based on
1 mw into 600 ohms. Generous overlap
makes possible more readings at nud or
maximum scale, where accuracy is highesr.
A new outpuc terminal lews you use the
-bp- 400C as a wide-band stabilized ampli-
fier, for increasing gain of oscilloscopes,
recorders and measuring devices. As a
voltmeter, the new instrument has still
wider applicability — for direct hum or
noise readings, transmiuter and recetver
voliages, audio, carrier or sapersonic vol-
tages, power gain or nerwork response.

Naturally the new -Ap- 400C includes the
familiar advantages of the -hp- 400A volc-
meter. Runge swicch is calibrated o 10 db
intervals providing direcr readings from
—70 dbm to 452 dbm. Overall accuracy

24 & COMMUNICATIONS FOR JUNE

is 3% full scale to 100 ke, High input
impedance of 1 megohm means circuits un-
der test are not disturbed. And the rugged
meter movement is built to safely with-
stand occasional overloads 100 times
normal.

[n every respect, the convenieat, durable
-hp- 400C is the ideal new volimeter for
precision work in laboratory, plant or re-
paic shop. Complete derails are available
at no obligation. Write wday!

Hewlett -Packard Company
1556E Page Mill Road ® Palo Alto, Calif.

CHECK THESE
SPECIFICATIONS

YOLTAGE RANGES:

12 ranges Full-scale reodings.

.00t v 00 v 10.0 v
.003 v .300 + 30.0v
010 v 1.00 v 100. v
030 v 3.00 v Jog. v

FREQUENCY RANGE: 20 cps to 2 mc

ACCURACY:

=+ 3% full scole 20 cps ta 100 ke
A 5%, full scole 100 kc to 2 me¢

INPUT 1MPEDANCE:

1 megohm shunted by 15 vuf, on .01 v
to 300 v ronges.

1 megohm shunled by 25 uuf, on
001 v 10 .003 v ranges.

METER SCALE:

J3” linear. Vollage ronges relotad by 10 db steps.
Db colibrated —12 10 + 2 db. Zero level 1
mw inlo 600 ohms.

QUTPUT CIRCUIT:

#oximum 0.5 v full scole. Internol impedanca
1000 ohms.

POWER SUPPLY:
115 v, 50/60 cps, 45 walls.

CABINET SIZE:
8” high, 71»” wide., 9" deep.

Power Supplies

frequency Standards
UHF Signal Generatars

Avdio Signal Generators

1948

Amplifiers
Square Wave Generators

Noise ond Distortion Analyzers

Electronic Tachometers
Audio Frequency Oscillators  Attenuatars

Wave Analyzers

frequency Meters

Vacuum Tube Valimeters
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YWOA Memorial Awards

THE MarcoNt MEMORIAL SCROLLS OF
Hoxor were awarded by VWOA to
seven Army Transport Service radio
operators who aided in rescues at sea
during special ceremonies at the New
York Port of Embarkation in Brook-
lyn, N. Y.

Ye prexy, W. J. McGonigle, pre-
sented the awards. Lt. Col. John D.
Fleming of the New York Port of
Embarkation was master of cere-
monies and Maj. Gen. Ewart G. Plank,
Commanding Officer of the Port, de-
livered the keynote address.

Four of the heroes were at the cere-
monies to receive their awards while
three others, who were at sea, were
informed of their awards. At the
ceremonies were Lt. Dale Clason,
operator on the Army transport Belle
Isle, who relayed a call for help from
the Portuguese schooner, Maria Car-
lotta; Ensign Jack Chiaramonte, oper-
ator on the transport, Charles Stafford,
who also relayed the call from the
Maria Carlotta; Ensign Edward Na-
han, another operator aboard the
Charles Stafford, and Ensign Walter
Fleming, who sent distress calls from
the burning transport, Joseph Con-
nelly, which was carrying war dead.
The three radio men at sea who re-
ceived awards were Winslow Lewan-
dowski of the Charles Stafford and A.
Donnary and Richard Astrauckas of
the Belle Isle.

VWOA was quite proud to make
these awards to these outstanding
wireless men of the vear.

At the Spring Meeting

THERE WAS QUITE A TURNOUT at the
Spring meeting of the VWOA which
was held in the Marine Room of the
Fireplace Inn in New York City on
May 20.

VWOA honorary member, George
Bailey, was guest speaker for the eve-
ning and told the boys about the
United Nations’ ham station at Lake
Success.  As prexy of the American
Radio Relay League, George played a
major role in setting up a coordinated
plan for the amateurs of the world.
He disclosed how the hams were
united in this global plan to maintain

W. J. McGonigle, VWOA prexy, presenting Marconi Memorial Scrolls to Ensigns Walter Fleming,
Edward Nahan, Jack Chiaramonte and Lt. Dale Clason for their parts in rescues et sea. Major
Gen. Ewart Plank, Commanding General, New York Port of Embarkation, is at extreme lelt.

contact with United Nations’ head-
quarter amateur station KZ2UN and
spread U.N. gospel.

The station, a one kilowatt affair,
was placed in operation several weeks
ago with many U.N. dignitaries in
attendance. Honorary member Brig.
Gen. Frank E. Stoner, who is chief of
communications at United Nations, is
directing the activities of this unusual
good-will station.

Among those at the meeting were
Ken Richardson, who reported that he
was an operator way back in 1908
when he served with the United Wire-
less Company. . Ray Morehouse
pufled out his old time records which
showed that his brass pounding days
began in 1917 with the United States
Navy. After a two-year hitch with
the Navy he became a commercial
operator with the Panama Railroad
Steamship Company. After three years
at this post he decided that he’d like
to sell the keys he had been banging
and became a dealer on radio row in
Cortlandt Street, New York City. He
joined Allen D. Cardwell in 1924 and
served them in various capacities until
1946. During the 1936 to 1946 period,
he was the Cardwell sales manager.
At present Ray is a sales rep for

Adolph Schwartz handling Ifimac
tubes, Electro-Voice microphones,
Cardwell condensers, R.M.E. re-
ceivers, Ward antennas, Petersen

crystals and Sonar ham equipment,
. Old timer Anthony Tamburino
was also at the Spring meeting. A.T.
had been a VWOA member for many
vears, dropped out for a spell and is
now back with us again. His brass-
pounding days go back to the S.S.
America era. He was on the original
staff of the S.S. Leviathan and also
served with Prof. Wm. Beebe during
the Galapagos scientific expedition in
1923. A.T. is now with the United
States Navy at the Naval Shipyard in
New York. . .. Old timer R. J. Tver-
sen reported that the New York Times
Radio station WHD has been mowed
into the new addition at the New York
Times Building. All the equipment
has been modernized and station facili-
ties air-conditioned. The Times news
summaries which are transmitted at
1900 GMT on 16,720 kc and 0500
GMT on 8360 kc have been received
throughout the world.
Henry T. Hayden, Jr. was chairman
of the meeting. Others at the meeting

included C. D Guthrie . . . V., Vil-
landre . . . Sam Schneider . . . Joseph
L. Sarick . .. W. McDermott . . . H.
H. Pavker .. . E. M. Krause . . . R.
H. Frev . . . ye prexy, W. J. Mc-
Gonigle . . . E. P. Nelson . . . Lester
Reiss . . . G. N. Mathers . . . R. H.
Phesey ve secretary, Wm. C.
Simon . .. G. H. Clark . . . and ye
editor.
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WU)|(T/RY!
GET THE/XL-347!

o

HE CONNECTORS WITH
TECHNICALSUPERIORITY...

favorite of sound technicians in night
clubs, radio stations, motion piclure
studios—and also used extensively by
. Cannon Connectors require

XL-3-12 PLUG XL-331 PLUG

LIST $1.20 LIST $1.25

a minimum of servicing—that’s why
sound men prefer Cannon,

Latch-tock keeps plug positively con-
nected—no seratchy conneetions with
loose coupling nuts. It stays connected!

Available from more than 300 dis-
tributors: In NEW YORK, Harvey and
Newark Radio. In CHICAGO, Allied.
Newark and Walker-Jimieson
Well send the X347 and Lhe

RJC2 for the asking Address I
Depariment Fo121 l

ANNON

3LECURIGE
Lot Logginy

3209 HUMBOLDT ST., LOS ANGELES 31, CALIF.

IN CANADA B BRITISH EMPIRE:
CANMOR ELECTRIC CO., LTD,, TORONTC 13, ONT

WORLD EXPORT (Excepiing British Empire):
*RAZAR & HANSEN, 301 CLAY ST., SAN FRANCISCO

SINCE 1915

CANNON
ELECTRIC
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Adjustable V Dipole
Antennas For M

Insure Better
Reception!

Actual operation proves the Premax
FM-130 Adjustable Dipole Antenna
with its exclusive 3d dimensional ad-
justment materially reduces man-made
electrical noise in FM reception.

This Antenna has been found to be the
dealer's and service man's solution to
poor reception because he can adjust
this antenna to cope with local condi-
tions and cancel out noise and reflacted
signals.

Newd Tor spectal Badletin M.
14K, selting why an adjustable
I antesna ix ohest for P aad
P reception,

/:r'em ax B"O JLIClS

Div. Chishelm-Ryder Co., Inc.

4809 Highland Av., Miagara Falls, N, Y.
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R. B. Rennaker lias been appointed sales man-
ager of the mobile radiotelephone division of
FTR.

Rennaker joned Federal in 1945 as broadcast
equipment sales engineer, subsequcntly became
associated with Collins Radio and rejoined FTR
reeently.

R. B. Rennaker

J. C. Farley has been mamed general manager
ot the Radio Division, Sylvania Electric Prod-
ucts Inc.

Farley was formerly controller of the Radio
Division.

J. C. Farley

Sanford H. Levey has been appointed sales
manager of Allied Radio Corperation, Chicago.

LITERATURE

The Cannon Electric Development Co., Hum-
boldt Sr and Avenue 33, Los Angeles 31, Calif.,
have issued a new 32-page edition of its con-
densed catalog. the C-47 edition, covcring the
thirteen major type series of multi-contact elec-
tric connectors for radio. aircraft, communica-
tions, etc.

Also included in the catalog are data on d-e
solenoids and signal equipment, ctc.

Karp Metal Products Co., Imc., 129 30th Streel,
Brooklyn, N. Y., has published 2 16-page cata-
log describing facilities for fabricating sheet
meizl cabincts, housings, e¢nclosures, metal
boxes. ete., and illustrating cabinets and hous-
ings for broudcasting transmitters, television
equipment and electronic test equipment.

Utah Radiec Products, Division of International
Detrola, Huntington, Indiana, have released a
1948 radio replacement speaker catalog, No. 100.

Electrical and physical specs for speakers are

COSMALITE* TUBES

fisted in tables. For Television deflection yokes
L. S. Brach Manufacturing Carpt.::ratmn, New - DEFLECTION_ YOKE SHELLS . These spirally laminated paper base, phenolic tubes
ark, N. J., have published a 16-page catalog Inside are oblainabl 1 i i

L B ! o > Ans e in sizes and with punching and notching
{No. 48-A) describing lightning arresters, gas Diameter Length that meet each customer’'s individual needs
relays. terminal strip, potheads, ete. 5.1 " 29" N . . )
Standard T ‘ c o _ 5.4 234" STlh" . Quality performance at prices that appeal,
tandard Transformer Cep., Dcpt. B. Elston. A 6 ‘ H
Kedzie and Addison Streets,‘ Chicago 18, TIL, 82 3” 23%2” OTHER COSIMAI.ITE '!'YPES IN-CLUDE PR
have prepared a Zd-page catalog (140-T). - 3" 2140 #BB_C_osmuhte {for coil forrps in all standggd broadcast
Listed are over 400 stock items, including audio g—g 3 . 2?”/312," receiving sets. SLF Cosmalite for Permeability Tuners.
andk power transformers and reactors, poiver - 2% 36 (S:pirglly wourLd kraft and fish paper Coil Forms and
packs, volt adjusters, radio transmitter kits DEFLECTION YOKE CORES ondenser Tubes.
and televisicn eomponents. Alsq included are S-3-1 13344~ 215547 Partial List of Radiec & Television Receivers in which
charts cn transmitting tubes, driver-modulater 8-3-2 133547 2114, COSMALITE is used:
2gmbinations and mntehed power supplies. S8-3-3 135447 2185,7 Admizal M
Clarostat Mfg. Co., Inc., 130 Clinton St.. Brook- }g_é i;/é/;iﬁ %%” Ar;li]:lru Mgg:gl:ox
Iyn 2, N_. Y., have prepared a wall chart with Belmont Sentinel
type designations, brief specs, photographs and DEFLECHO?I YOKE RINGS Bendix Radio Stewart Warner
detailed drawings of standard controls, attenua- S-2 [ Colonial Woarwick
tors, fixed and =adjustable resistors, flexible 5-5 234" 154" Farnsworth Wells Gardner

glass-insulated resistors, midget power re- General Electric Zenith
sisters, ballasts and line-voltage-dropping re- w Howard
sistors. power resistance decade box, television-
tube bheam-bender, and syuchronous motors. * Trade Mark Registered Inquiries given specialized attention,
Radie City Products Co.,, 152 West 25th Ft,
New York 1, N. Y., have published a bulletin,
No. 133, describing ni-meg mult.testers, the
madel 450 series, which Includes six different
units in open face models and in portable types.
TUnit operates without hatteries and tubes in
the high ohmmeter circuit; provides resistance
measnrements of 50 to 1,000 megolims. Low-
ohm range uses a single cell battery.

7 CLEVELAND COlI'I'AINE G

6201 BARBERTON AVE. CLEVELAND 2, OHIO
« All-Fibre Cans - Combinatian Metal and Paper Cans
» Spirally Wound Tubes and Cores for all Purposes

Electra-Voice, Inc., Buchanan, Michigan, have
- Plastic and Cambination Paper and Plastic items
*

released a  bulletin (No, 140), on mobil-mikes
for commercial and emergency 2-way communi-
cations,

Datlz covers carbon, dynamic and differential
carbon moebil-mikes for aircraft, police, fire, taxi,
marine, utility, forestry, and similar services.
Includes listing of earhon mobil-mikes for exaet
replacement in current Motorcla, RCA, G.E.
and similar mobile equipment,

* *
PRODUCTION PLANTS also at Plymouth, Wise., Ogdensburg, N.Y., Chicago, Il., Getrolt, Mich., Tamesburg, K0,
PLASTICS GIVISION at Plymauth, Wisc. « ABRASIYE DIVISION at Clevelznd, Ohla
NLES OFFICES - Room 5632, Grand Gontral Torm. Bidg., New York 17, W.Y. aisa 647 MalnSt., Harttord, Conn.
CAMADIAN PLANT: The Claveland Container Canada, Lid., Presvott, Ontarlo
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NBCTV |F-M In
- Washington. D. (.

|

Above, control equipment setup at WNBW (66-72 me) /' WRC-FM (93,9 me), Washingron, D. C. In
a appears the audio frequeney preamp for [-m and tv. A jaek dced is at b, At ¢ we have &
volume indicator and at 4 inpot controls, A [imiting amplifier 15 shown at ¢ end the volome indi-
cators are at . At g s the trapsmitter input control which permits switching of the entire spare a-f
chain 10 either trapsmitter. Monmitor amplifiers are at & and repeaters of percentage modulation are
shown at i, The monitor contrnl pangl with switching, which permits listening to tv sound, [-m, or
off-the-line muterial tc at §, At % s the master moniter and power supply and at /. the master
monitor for NBC Muaster monitor switchiog s at s and at », the master monitoar and power
supply, At p 15 arn RCA v receiver.

In view below. at a, are the lines to the antennas. At & is the line to f-m and at ¢ 15 & Yuarter-wave
transmission line for the television system. At 4 is the line to the tv picture transmitter. while
in ¢ is the line to the ty sound transmitter. At f is the triplexer in which there is an extrs
guarter-wave setup for f-m At ¢ ts the diplexer and at 4 the dummy load. The vestigial side-band

|. F. TRANSFORMERS

The Millen "Designed for Applica-
tion" line of |I. F. Transformers in-
cludes both wvariable air dielectric
condenser and permeability tuned
types for 5000 KC, 1600 KC, and 455
KC, as well as permeability tuned
units for 50 KC;-BFO, Interstage,
Diode, Discriminotor;-Standard as

as well DeLyuxe Mechanical Design.

JAMES MILLEN
MFG. CO., INC.

MAIN OFFICE AND FACTORY
MALDEN
MASSACHUSETTS
oy
i\ﬁ\!:zé
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TV Transmitter Design

(Continued from page 22)

couples into the primary at resonance,
is equal to the primary resistance.
This coupling is called critical coupling
and causes the secondary response
characteristic to have the maximum
possible value it can attain; Figure 7b.
If the coupling is increased beyond
critical coupling the secondary re-
sponse begins to show double humps
with the peaks becoming progressively
more pronounced and further apart as
the coefficient of coupling is increased.
Tt is important to note, in the practical
case, that when the loaded and un-
loaded circuit (’s are not equal, the
double humps do not appear in the sec-
ondary response until the coupling is
somewhat greater than the critical
value. A curve showing the effect of
greater than critical coupling is illus-
trated in Figure 7¢. Where the ¢ of
the circuits is high, the double peaks
will be quite sharp resulting in a pro-
nounced valley between the peaks. This
effect may be reduced by inereasing the
secondary load, which will lower the
double peak response and make the
overall characteristic more flat topped,
as shown in Figure 74d.

[To Be Continued]

Figure 7
At a appears a fundamental coupled circuit, and
at b, ¢, d we have the effect of coupling and
circuit loading.

I e
G EF R o,
{0y

Kk Yooy <t

b) @
Q) °£.} High
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[£3] Q .
o High
@9
Q.z Low

Amplilude Response

Quiet, Ovutstandingly
Dependable for
exacting uses

Shallcross

announces the 420-0OBO

series of bridged *"T”
ATTENUATORS

CHECK THESE IMPORTANT
SPECIFICATIONS

ELECTRICAL CHARACTERISTICS —

Circuit — Bridged T

Attenuvation — 1, 2, 3 db/step {odd
values available on special order)

Number of steps — 20

Attenuvation Choracteristic — Avail-
able in linear, linear with off posi-
tion or tapered on last 5 steps
to off. "

Impedance — 30, 60, 150, 200, 250, !
500, 600 ohms, in or out, Other |
values on special order.

Insertion lass — Zero.

Resistors — Al wound with low tem-
perature coefficient wire.

MECHANICAL CHARACTERISTICS —

Diometer — 2"

Back of panel depth — 2" (with de-
tent 2 5/16")

Mounting— Two 6-32 or
screws on 1%, " centers

Shatt Length—15/16"
Contoct Spacing — 15°

8-32

Good things continue to comne in small
packages! If you're looking for a small
attenuator of highest quality — if you
want all the quality features normally
found in large units but still must save
space — Shallcross has the answer.
Measuring only 214" in diameter, the
new 420-OBO Series Bridged T Attenu-
ators are destined to satisfy many im-
portant requirements for speech input
engineers. The various characteristics
available make these new units ideal for
use as miixer or master gain controls. In
addition to compact construction and
the wide variation of ranges and tapers
available to your specifications, consider
these typical Shallcross quality features:
1. Attenuation characteristic essentially
flat from 30 to 15,000 cycles.
2. Attenuation in “off” position 100 db
or better:
3. All r;sis}ofs non-inductively wound and
sealed against moisture and shock.

A New Shallcross Cueing Attenuator

Any standard Shallcross ladder, bridged T, or straight T attenuator may be equipped
for cueing action without any increase in the diameter of the unit. With it, the operator
can listen for cue and transfer a program from cueing amplifier to the transmitter
smoothly and efficiently merely by turning up the volume instead of reaching for a

separate switch. Write [or complete details.

Write for Attenualor Quotalion Specification Sheet

SHALLCROSS

MANUFACTURING

COMPANY

Dept. €-68, Collingdale, Pa.
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STANDARDIZED R:42r
METAL EQUIPMENT

ADAPTABLE FOR EVERY REQUIREMENT

P ar-Metal Equipment offers many features, including func-
tional streamlined design, rugged construction, beoutiful
finish . plus ADAPTABILITY. Eliminate need for speciol
made-to-order units on many jabs.

S
"y

Engineers and manufacturers will
effect economies with Par-Metal
Praducts, which are available for
every type of {ob from & small
receiver to a deluxe broadcast
transmitfer.

Prafessional techniques and yeors
of specializatian are reflected in
the high quality of Par-Metal. .

CABINETS « CHASSIS
PANELS « RAGKS

Unite for (Patatog

UWanited

* PHYSICISTS

% RADAR ENGINEERS

* SYSTEMS ENGINEERS

% ELECTRONIC ENGINEERS

To enable us to carry out our long-term engineering
program on missiles, radar, communications, etc.,
we must add a considerable number of qualified
graduate engineers with electronic, research design
and /or development experience to our staff. Please
furnish complete resume of education, experience
and salary expected to: Personnel Manager

BENDIX RADIO DIVISION
Bendix Aviation Corporation
Baltimore 4, Maryland
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TV Antenna
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sketched in Figure 9. Here the parr
or assemblies described in the preced-
ing paragraph is combined with a sim-
ilar pair, inverted, with the entire com-
bination supported from a central mast
through which is fed the balanced
transmission line which connects the
array to the receiver. The upper and
lower V7 assemblies are fed in parallel,
as shown, although the impedance
properties ave not as favorable for this
array as they were for the preceding
antenna systems.

The dual-band antenna system has
also been found to reject signals
which occur in the neighborhood of
140 and 280 mc, ie., at the frequencies
where the broad-banding stub is an
integral number of half-wavelengths
[ong. This action takes place hecause
the stub reflects a short-circuit across
the feed point at these frequencies.
This property is useful in rejecting
interference from signals in these fre-
quency bands, so that the image yatio
of the overall receiver-plus-antenna
svstem is hence Improved.

Use With 300-Ofm Line

Another feature of this antenna sys-
tem is that, although its impedance is
nominally about 70 ohms. its use in
conjunction with 300-ohm transmis-
ston line, properly terminated by the
receiver input impedance, will gener-
ally result in an improvement of
signal-to-noise ratio (or noise figure),
This well-known effect takes place be-
cause the noise level (referred to the
input circuit} of most tv receivers is
from 10 to 18 db above thermal noise,
whereas the noisc from the antenna
resistanice is substantially at thermal
level. Hence, mismatching the an-
tenna to the receiver in the manner
indicated will result in a measurable
improvement of signal-to-noise ratio,
while not seriously impairing the
bandwidth of the system.

AT NAB MEETING

S§. P. Taylor (left), manager distributor salies,
W.E. Radio Division, discussing the W.E, 728
loudspeaker with Neal McNaughten and Royal
V. Howard of the NAB engineering department,
at the recent NAB Convention in Los Angeles.

750’ high, tallest on the West Coast. Erected by IDECO,
this tower is equipped with “Guardian’ Tower and
Obstruction Lights.

PROLONG Lamp Life . .. LOWER Maintenance Costs!

g\

KFi’'s NEW 50,000 WATT VERTICAL ANTENNA

'./ ‘

Vo
X

NANN

AN D

X

7Y
VNAPINANNANAYN

]

A A
MNAAA

\
N

oL

; T
N

Vi
A'

Ve
S

AR

TOWER LIGHTS

Lights, Obstruction Lights and!Code

NONASL
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“Guardian” 300 mm Tower

Flashers, furnished as standard equipment by leading t?w manu-
facturers, are consistently specified by outstanding radio #ngineers

‘

because of dependable performance under every operating bﬁd tion.,

“G’u,aizdiuns” INCREASE Safety Facto

Patented Ventilator ;bom
the air—reduces internal temper
increases lamp life. Water éarinior enter
vents even during mosif, severe ratnstorm.

Concave Base with drainage.
5 lowest point dissipates condensagie

! ture, prevents short-circuits:

1
’

—— p

=t | ]

Spun-Glass Shielqi)in’gj’ on golvr-screen
supports provides “glass-to-gliss contact

with color screens; equalizing: contrac-

o tion and,e)fpansiogi due to/ femperature
changes. Color-screen breakage ¥irtually
; ; il

elithinated. ?

™~ Recessed Neoprene Gaskgtand com-
pletely concealeci center/ hirﬁgrjprovida:;
; positive protection igainst<dirt and

Il

moisture at thi§ most Yulnerahle point.
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mum capacitance or minimum induct-
ance, minimum capacitance, or all de-
grees in between.

The case of a 200-watt c-w magne-
tron, tunable from 3,500 to 5,500 me,
was used by Kather to illustrate how
the problem of designing a wide-range
tuning system was solved.

A vane-type capacity tuner of linear
characteristics was chosen for use in
this particular magnetron because the
voltages were relatively low and close
spacing between the tuner and vanes
of the magnetron resonant cavities
could be tolerated. The undesirable
inductive effect of the tuning fingers
was considerably reduced by cutting a
V slot in the back of each finger, thus
minimizing the disturbance to the r-f
field and resulting in a 229, increase
of the tuning range. A variation of
the magnetic field required for con-
stant-input voltage and current was
accomplished by arranging one mag-
netic pole face so that it would move
with the tuner system, noting that as
the capacitive fingers were inserted,
the resonant frequency was lowered
and a higher. magnetic field was re-
quired to maintain constant input volt-
age. This variation in magnetic field
must be accomplished without pro-
ducing excessive distortion in the
interaction space of the magnetromn.

As the magnetron is tuned, both thé
rescnant frequency and magnetic field
are changed, resulting in a wide varia-
tion of the electronic efficiency over
the tuning range. Compensation for
this variation was obtained by design-
ing the output coupling circuit so as to
vary the circuit efficiency inversely
with respect to the electronic efficiency
and yet maintain reasonable stability.
Satisfactory circuit efficiencies over
the entire tuning range could not be
obtained until the resonant modes of
the tuning system were determined
and adjusted. Kather pointed out that,
unfortunately, a tuning system de-
signed to mesh with the resonant
cayities of a magnetron is necessarily
comparable in size and, since the tuner
system resonates in much the same
fashion as the magnetron cavities to
which it is coupled, the natural reso-
nant modes of the tuning system are
normally close in frequency to those of
the magnetron. The tuner assembly
was, therefore, designed so as to move
its family of resonant modes out of the
magnetron tuning range and yet pro-
vide adequate dissipation of the r-f
losses.

Performance tests on this magnetron
showed that the tube had a tuning
ratio of 1.57:1 with a power output
variation of 129 and input voltage

Wide-Range Tuning System for Magnetrons . . . Flying
Spot C-R Tube . . . Notes on Interchangeability of 5516

and 2E24.

variation of ounly 4% over the entire
range.

Flying-Spot Cathode-Ray Tube

A FLYING-sPOT cathode-ray 57 tube,
SWPI15, which permits the telecasting
of individual station call letters and
test patterns from interchangeable
slide transparencics or from opaque
surfaces, has been developed by RCA.

The tube, which has a metallized
back, furnishes a small, rapidly meoving
spot of radiant energy for scanning
a slide trausparency or opaque object.

Featured in the 5WPI5 1s a new
short persistence phosphor having a
large component of its energy emission
in the near ultraviolet region. The
persistence of the ultraviolet radiation
is so short that the amount of equaliza-
tion needed in the video amiplifier to
minimize trailing in the reproduced
picture is small and can be supplied by
a single network.

Magnetic deflection and electrostatic
focus are utilized to permit obtaining
essentially uniform focus over the use-
ful screen area. Other design features
include an external conductive coating
on the neck which, when grounded,
prevents corona Dbetween yoke and
neck, built-in capacitance between in-
terior and exterior neck coatings to
serve as a filter capacitor for the high-
voltage power-supply unit, an external
insulating coating on the hulb cone to
minimize sparking over the glass bulb
under high humidity conditions and a
ducdecal 7-pin base for high-voltage
service,

Fiying-Spot Video-Signal Generator

A flying-spot video-signal generator
consists essentially of a flying-spot
cathode-ray tube with associated power
supplies, deflection yoke, and scanning
circuits to provide a small, rapidly
moving source of radiant energy,
optical system arranged to project the
raster on the subject to be scanned,
subject which may be a slide trans-
parency, motion picture fiim or an
opaque object, multiplier phototube
with associated power supply to inter-
cept the radiation transmitted or re-
flected Dy the subject and convert it
inte video signals, and an amplifier to

increase the strength of the video
signals.

A setup of such a system arranged
for use with a slide transparency ap-
pears in Figure 1. For best results,
the objective lens must be a high
quality, enlarger type designed for low
magnification and preferably corrected
for use with ultraviolet radiation. The
diameter of the objective lens should
be adequate to cover the slide to be
scanned. For use with 35-mm slides,
the Kodak Enlarging Ektar £:4.5 lens
with focal length of 100 mm, or
equivalent, is suitable.

For absorbing the visible and pass-
ing the ultraviolet radiation of the
screen the Eastman Wratten Nos.
18A, 34, and 35 as well as the Corn-
ing Nos. 9863 and 5970 filters can be
used. The choice of filter for a par-
ticular generator design is affected by
a coinpromise between the permissible
loss of signal output through absorp-
tion by the filter on the one hand, and
the amount of trailing which can be
tolerated, or the extent of equalization
needed, on the other hand.

Trailing results from the lag in
buildup and. decay of output from the
screen, As the flying spot moves
across a boundary from a light to a
dark area of the subject being scanned,
the persistence of energy output from
the screen results in continued input to
the phototube from the light area dur-
ing the time the dark area is being
scanned. Thus, the light area trailg
into the dark area in the reproduced
picture. Similarly, as the flying spot
moves from a dark area to a light area,
the lag in buildup of the screen output
causes the dark area to trail over intp
the light area. As a result of these
effects, the reproduced picture has an
appearance similar to that produced by
a signal deficient in high frequencies.
It is, therefore, necessary to enhance
the high-frequency response of the
video amplifier by introducing equal-
izing mnetworks of the resistance-
capacitance type with suitable time
constants. Sufficient equalization should
be provided to give the desired square-
wave response,

The decay characteristics of most
standard phosphors are such as to
vequire considerable equalization pro-
vided by networks with different time
constants in several stages of the video

{Continued on page 36)
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ing them, then making sure the receiv-
er is in good condition. Inspection is
stressed rather than repair Dbecause
unnecessary work is costly and some-
times introduces more difficulties than
it eliminates. This imposes severe
requirements on the tests applied at
the completion of the repair work,

The test part of the inspection pro-
cedure is applied most successfully to
t-f equipment. Mechanical equipment
often responds best to visual inspec-
tion. Since this inspection may ve-
quire partial dismantling of the equip-
ment, 1t can conveniently be combined
with cleaning and lubrication of the
machines. The combined maintenance-
inspection procedure must be under-
taken at regular atervals,

Analysis Procedures

In order to arrive at effective in-
spection and maintenance procedurcs
for any operational system, the results
of a large number of experiments musi
be recorded and evaluated. The start-
ing point will, of course, he the best
accepted practices. After some weeks,
shortcomings in these practices will
De detectable and changes to be made

in the procedures will suggest them-
" selves, a step to he added here or a
requirement to he relaxed there, the
frequency of inspection on a certain
unit to be changed. The value of these
changes must, by some simple and ac-
curate means, be made evident.

The information required for this
evaluation is found in the record of
failures in service and rejection dur-
ing ingpection. If servicing of all
equipment is centralized in one loca-
tion, a simple forim such as that shown
in Figure I may suffice for the record
of failures in service. The #me re-
ported and timte repaired entries dis-
close the length of time the unit is out
of service. The action taken entry
tells what the conditions of service
were in the meantime. Trouble re-
ported and frouble found are hoth re-
corded because they are not neccssar-
iy the same and they may indicate the
need for instructing operating person-
nel.  Finally, the repairman’s name is
required for evaluation of his compe-
tence.

The equipmens and number column
in the frouble log provides reference
to an equipment repair record card,
Figure 2. Fach individual of a group
ot identical units must be numbered
and a card kept for it. These cards
are used as a current status report on
individual items. They make it pos-
sible to spot individuals which are not
conforming to the average of perform-
ance.

Relays are available from stock in
general-purpose, industrial, and radio
amateur types for continuous or inter-
mittent duty.

Vitrohm wire-wound Fixed Resist-
ors are available in 8 stock sizes from
5 to 200 watts. Adjustohms in 7 stock
sizes from 10 to 200 watts. Plaque
Resistors in 3 sizes from 20 to 125
watts. Discohms in 18 wauts, Strip-
ohmn in 5 stock sizes from 30 wartts
to 75 watts. Ring-type close control
Rheostats in 4 stock sizes from 25 to
150 watts. (Plate Type Rheostats rec-
ommended for larger sizes.) Wide
variety of Resistance Values.
AUTHORIZED DISTRIBUTORS EVERYWHERE

WARD LEONARD ELECTRIC COMPANY

Radio & Electronic Distributor Division
53-M West Jackson Blvd., Chicago 4, U.5. A.

SEND FOR HELPFUL CATALOGS
Carazlog D-30 gives complete
data and listings on stock
units available in Resistors,
Rheostats and Radio Amateur
Relays. Catalog D-20 lists In-
dustrial and General-Purpose
Relays. Write for them today!

Vast Vancety of Stock Units

ANSWERS EVERYDAY NEEDS ECONOMICALLY

e
S
() %’G} i :

Y

The inspection procedures are, of
course, outlined in such form that they
are reaclily available to the people con-
cerned. Tt is only necessary, then, that
certification be made that the pre-
scribed procedures have been carried
cut and the units found unacceptable
listed on the inspection report of Fig-
ure 3. Here again we find it is possi-
ble to transcribe pertinent data to the
repair record card. The designation
number of name of the inspection pro-

o

cedure appears in column 3, and a de-

3

scription of the defects found in col-

umn 4. Names of inspector and work-
man are required as certification, and
the time required for repair is needed
for totalling repair costs.

The snspection reports, trouble logs,
and certification of performance of in-
spection procedures for any period
contain all data concerning equipment
failures, and repairs over that period.
[t remains only to summarize the in-
formation and determine significant
refationships. This is a simple clerical

(Continued on page 36)
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MEGA -
TENNA

(%0, P

NO INSULATING
SUPPORTS REQUIRED

Exhibits a <ubs+an1iaf|y constant figure-
of-eight patern in both lower and upper
tefevision bands.

Matches a 70 ohm transmission line to
a reflection factor magnitude of less than
0.5 from 55 4o 80 mc and 170 to 220 me.
At the same time, rejects signals in the
140 and 280 mc regions to improve affec-
tive image ratic.

Can be used with either
.co-axial transmission line,

Easily and firmly mounted. Requires

balanced or

OHMEGA LABORATORIES INC.

Developed and Engineered for Better Television Reception

HAS
DUAL BAND FEATURES...

LOW V.S.W.R. FOR
ALL CHANNELS. ..
UNVARYING DIREC-
TIVITY PATTERN...

RUGGED
CONSTRUCTION

no separate supporting mast. May be
grounded for lightning protection without
affecting characteristics.

High frequency dipole may be mounted
at angle to low frequency dipole where
high band and low band stations are in
different directions with respect to the
receiving point.

By combining several assemblies, various
arrays may be obtained to produce higher
gain.

Write for further details.
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clucing how much time has to be spent
on the ecquipment. .
Other equipment may not show
simiple characteristics, especially when
v program of this sort is first begun.
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ment design, for grid I. Voltage for
anode I is obtained by means of a
voltage divider across the high-voltage
supply.

Soft x-rays are produced when the
tube is operated with an anode 2 volt-
age above approximately 20,000 volts.
These rays can constitute a health
hazard unless the tube is adequately
shielded. Relatively simple shielding
should prove adequate, but the need for
this precaution must be considered in
equipment design,

Resolution of better than 700 lines at
the center of the reproduced picture
can be produced. To obtain such reso-
lution in the horizontal direction, it is
necessary to use a video amplifier
having a bandwidth of about 10 mc.

The screen of the SWP15 has radia-
tion in the visible blue-green region
and in the invisible near-ultraviolet
region. The blue-green radiation de-
cays hyperbolically to about 30 per
cent of its initial value in 1.5 micro-
seconds. The ultraviolet radiation has
an equivalent exponential decay with a
time constant less than 0.05 micro-
second. The frequency response of the
ultraviolet radiation is substantially
constant for a range of 3 mc and then
decreases exponentially toward zero at
approximately 100 mec.

[Data based on copyrighted material
supplied by RCA.]

Interchangeability OFf 5516 With 2E24

THE 5516 15 directly interchangeable
with the 2E24, although when the
tubes are interchanged without circuit
changes the 5516 will be operating
with less power input than the 2E24,
because the 5516 normally requires a
higher screen potential,

When a direct substitution is made
without any circuit changes, there will
be a corresponding reduetion in power
output, the efficiency remaining essen-
tially the same, because of the lower
plate power input.

To utilize the full capabilities of the
5516, it is generally necessary to in-
crease the screen voltage of the 5516.
In sets using a series screen dropping
resistor, this is accomplished by de-
creasing the value of this resistor, or
by shunting another resistor in paralle?
with the original one. As high as 250
volts may be applied to the screen of
the 5516, this voltage being measured
when the equipment is properly tuned
and delivering power to the load. A
change in the value of the control grid
resistor may be required in some
equipments, If this is necessary, a

e The exceptionally high tensile strength of the fabric used in
PANTHER and DRAGON Friction Tapes makes for stronger splices
.. . splices that last longer. This higher quality is guaranteed by con-
stant checks on breaking strength, such as the one for ASTM specifi-
cations shown above.

PANTHER and DRAGON Friction Tapes also rate high in tests
for adhesive and electrical properties . . . work easily and stay spliced
in cold as well as warm weather. Sold only through recognized in-
dependent wholesalers, The Okonite Company, Passaic, New Jersey.

lower value of control grid resistor
will usually be needed.

When a set is modified for’ the use
of the 5516 or designed to use a 5516,
it is not generally possible to replace
the 5516 directly with a 2ZE24. This
is because the 5516 operates at a some-
what higher screen voltage (above the
maximum rating for the 2E24) and
because the 5516 carries higher ratings,

Typical modifications required for
control grid and screen grid resistors
when the 5516 is used in place of the
2E24 (when the 5516 or ZE24 is used
as a doubler driver) are:

Resistor 2E24 5516
Control-grid

resistor .. 100,000 ochms 50,000 ochms
Screen-dropping

resistor

. 27,000 ohms 13,500 ohms
(16 w)
The following data are applicable
when two 5516 or 2E24 tubes are used
as push-pull amplifiers:

Resistor 2E24 5516
Control-grid
resistor . 27,000 ohms 10,800 ohms
Screen-grid
resistor . 12,500 ohms 8,500 ohms
(10 w) (10 w)

[Data courtesy Hytron.)
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Designed especially for your sta-

tion, incorporating the recom-
mendations of your consulting
engineers, JOHNSON phasing

equipment offers:

1. Optimum circuit desiga,

. Heavier components, wider

range of funing adjustments.

. Individually designed and built
by E. F. JOHNSON for YOUR

existing installation,

4. Automatic switching from di-

rectional to non-directional

operation.

E. JOHNSON cO.
WASECA, MINNESOTA

OVER 10,000

Broadcast
Communications
Radio-Television

Engineers & Executives
Subscribe to |

COMMUNICATIONS |
o i
Adverfising pays dividends!

ABC ner pand !
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The Industry Offers

RCA MINIATURE
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—MICO—

2. & 3-DIMENSIONAL

ENGRAVER

Permits accurate reproduction of
three-dimensional master on any

of four reduclion ratios,
Catilieiie v vogness,

Prosnpi dolic oy

‘Mico Instrument Co.

TROWBRIDGE STREET
MASS.

884
CAMBRIDGE

SHIELDED TYPE

PLUGS & SOCKETS

LOW LOSS PLUGS AND
SOCKETS FOR HiGH
FREQUENCY CONNECTIONS,
SUPPLIED IN T AND 2
CONTACT TYPES:

101 Series can be fur-
nished with 147, 290",
5:16", %" or V2" fer-
rule for cable entrance.
Knurled nut securely
fastens wunit together.
Plugs hove ceromic in-
sulation and sockets have
bakelite. Quaolity con-
struction. Fine finish.
- Assembly meels Mavy
8l specifications.

For full detoils and en-
gineering data ask for
Jones Catolag No. 16.

JONES MEANS
Proven QUALITY

HOWARD B. JONES DIVISION

Cinch
24460 W, GEORGE ST. CHICAGO 18, 1t




Greatest Advance

TRIPLETT
Model 630
§3750

f

Dealer Net |

Adapter Prod For TV High Voltage !

Tests Extra |

|

TECH DATA |

DC vom% 5.3.12.60-300-1200-6000. ot 20,000 ’
o

|

I
I
]
[
|
i
1
]
]
|
I
I
|
]
1
|
1

| AC VOLTS G.212.60-300-1200-60C0, at 5,000

Ohms Voits
D.C. MICROAMPERES' C-60, at 250 Millivolts
l D¢ MILLIAMFERES- 0-1 212120, at 250 Mllwolts
DC AMPERES 0412, oL 250 Milhwolts

OHMS: 0-1000-10.000; 4 4 Ohms.al center scale on 1000
] seale, 44 Olms center scale on 10,000 range

MEGOHMSE 31100 {4400-440 009 at center scale)
' DECIBELS 3o —4 =16, +30, +44 56 +70
QUTPUT Connenser 'n serzes with A C Volt ranges

b e e e e i —— —

in V.0.M. History

Forcomplete information and technical data write

Note These Sensational
Improvements
v Beautiful Streamlined Instrument

9 Large 55 Inch Meter In Special
Molded Case Under Panel.

¢ Resistance Scale Markings from
2 Ohms To 100 Megohms — Zero
Ohms Conirol Flush With Panel.

Only One Switch — Has Extra
Large Knob 224" Long—Easy To
Turn —Flush With Panel Surface

s New Molded Selector Switch —
Contacts Are Fully Enclosed.

9 Unit Construction — Resistors,
Shunts, Rectifier, Batteries All
Are Housed In A Molded Base
Built Right Over The Swatch --
Provides Direct Connections
Without Cabling — No Chance
For Shorts.

+ All Resistors Are Precision Film
Or Wire Wound Types — All
Sealed For Permanent Accuracy.

Y Batteries Easily Replaced — New
Double Suspended Contacts.

A completely new Volt Ohm
Mil-Ammeter thot does more. ..
has proved components...and

will give a lifetime of satisfaction.

TRIPLETT ELECTRICAL INSTRUMENT CO.

BLUFFTON, OHIO

In Canada: Triplett Instruments of Canada, Georgetown, Ontario

advance.

mailed to the old address.

WHEN YOU CHANGE
YOUR ADDRESS

Be sure to notify the Subscription Department of COMMUNICA.-
TIONS, 52 Vanderbilt Avenue, New York 17,
as well as the new address, and do this at least ftour weeks in
The Post Office Department does not forward magazines
unless you pay additional postage, and we cannot duplieste copics
We ask vour cooperation.

N. Y., giving the old

salary expecied.

ELECTRICAL ENGINEER

Craduate engineer with several years experience 1 audio develop-
ment work, preferably magnetic recording, wanted for design work.
Unusual oppmtumt) and permaneni position for right person, with
long-established company, vicinity New York Clty
resuime of persomal data, educational hackground, experience and
Write Box C 1699, 113 West 42nd St,, N. Y. 18,

Reply giving

JOHNSON INDUCTORS

A line of air-wound inductors and swinging-
link assemblies has been announced by E. F.
Johnson Co.. of Waseca, Minnesota.
Inductors are supported on polystyrene,
Available i 150-, S60- and L,000-wati ratings.

AEROVOX TUBULAR CAPACITORS

Duranite eased tubular capacitors have been
announced by Aerovox Corporation, New Bed-
ford, Mass

The casing material, developcd by Aerovox
is said to provide a permanent rock-hard seal
heretofiore expected only of metal-cased capaci-
tors.

HYTRON 384 V-H-F BEAM PENTODE

A v h-f beam pentcde power amplifier, the JB4,
developed to meet U, 8 Signal Corps applica-
tion requirements, hias heen announced by Hy-
tron Radio & Electronics Corp., 76 Lafayette
Street, Salemn, Mass, A filamentary-tvpe
miniature, the rtube is particularly suited to
portable/mobile operation from R-M cells or
ordinary dry cells.

Instant-heating feature of the IB4’s 1.25/2.5-
volt filament is said to elinninate filament drain
during standby. Full ratings are applicable up
to 166 me; as a class C amplifier, the 3B4 de
livers approximarely [,25 watts,

The 3B4 can he used as an r-f oscillator/am-
plifier or frequeney multiplier in transmnitting
equipment for civilian light aircrait.

The 3B4 is through its pilol run and s wow
m regular production,  LEngineering  sammivs
are being shipped from stock

FURST REGULATED
POWER SUPPLIES

An electronically-regulated power supply. de-
signed to serve as a source of d-c power at
high voltzge and low current, ha- been an-
nounced by Furst Electronies, 800 West North
Ave., Chicago 22, 11l

Two or three independently regulated and in-
dependentiy adjustable outpurs are available on
modcls 710-2 and 710-3  Regulated output volt-
age ‘s continucusly adjustable over a range of
less than 600 Lo over 1.300 d-c at 0.1 ma per
channel

ENGINEERING RESEARCH
ASSOCIATES MINIATURE
VARIABLE CAPACITOR

A miniature varizble capacitor, with a capacity
of 9 to 385 minid per section has heen an-
nounced by Engineering Research Asscciates,
Inc., 1902 West Minnehaha Avenue, St. Paul,
Minnesota

Capacitor is said to have less rhan .02 dissi-
pation factor at r-f, Llas self-contained dial
with micrometer action, May be temperaturc
compensated, and made up m ganged or single
<ecrion.

EIE

DAVEN MINIATURE CONTROLS

A line of miniaturc attenuators has heen an-
nounced by the Daven Company, 191 Central
Avenue, Newark 4, N, J.

Types include a 1%’ ladder type {(LA-130)
with 30 steps; a 2%/ ladder (LA-745) with 45
steps; a tee type, 2% in diamcter (T-730) with
30 steps; and g 2%’ tee type for 45 steps.
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WGN-TV
SELECTS ANDREW
TELEVISION TRANSMISSION
LINE o~/ ANDREW
INSTALLATION SERVICE

Many of America’s new television stations are selecting Andrew equip-
ment because of the efficiency of Andrew’s flanged coaxial transmission
( line and the added advantage of having Andrew consulting en-
i | gineers mstall it

Because each television installation poses its own different, individual
problem, those stations selecting Andrew have twe big advantages:
1) they obtain transmission line and accessories specially designed for
television, and 2) specialized Andrew consulting enginecers are avail-
abfe to direct the installation. These engineers have both the special
instruments and the experience to engineer all or any part of the
{ construction of a television station. NO OTHER TRANSMISSION
| LINE MANUFACTURER OFFERS YOU THIS COMPLETE IN-
i STALLATION SERVICE!

’ Andrew TV transmission line meets official RMA standards and is
?:," # specially designed for television. Mechanically, it’'s held to close

television tolerances assuring an essentially '"flat” transmission line
system.

Fabricated in twenty foot [engths with brass connector flanges silver
brazed to the ends, sections can be easily bolted together with only
} a couple of small wrenches. Flanges are fAtted with gaskets so that
a completely solderless, gas-tight instailation results. Markings on
the outer conductor indicate where twenty foot sections may be cut to
maintain the characteristic 51.5 ohm impedance.

WANT A TELEVISION STATION DESIGNED AND
| BUILT—FROM THE GROUND UP? LET ANDREW
| - DOIM

Write toeday for full details. Andrew will get you on the air.

=gy

Felevision aptenno of WONTV — Chicago's
rewest and most pewerful televisron  station—
showsng Andrew 1.5/8"7 flanged television trans-
mission line.

Mzulww

CORPORATION
363 EAST 75th STREET - CHICAGO 19

TRANSMiSSION LINES FOR AM, FM, TV « DIRECTIONAL ANTENNA EQUIPMENT o ANTEANA
TUNING UNITS - TOWER LIGHTING EOUIPMENT o CONSULTING ENGINEERING SERVICE
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FREQUENCY MEASUREMENTS
TO 3,000 M¢

FULL advantage of the simplicity of the heterodyne
method of frequency measurement is taken in this
frequency meter. With a fundamental range of 100 to
200 megacycles, accurate frequency measurements may
be made between 10 and 3,000 megacycles.

The tuning circuit is our burterfly type with no
sliding contacts, obviating many of the difficulties en-
countered in the usual tuning elements used in u-h-f-
equipment.

A standard plug-in silicon crystal is used as the de-
tector, followed by a three-stage audio amplifier. The
band width of the amplifier is 50 ke to permit visual
beat indication even if the signal under measurement
is unstable.

For very strong signals beat indication may be ob-
tained either aurally from the built-in dynamic loud
speaker or visually from the panel meter. For weak
signals a telephone jack is provided for headser decec-
tion.

Normally no direct connection to the signal under
measurement is required, the retractable ‘antenna’ pro-
viding the necessary coupling. On weak signals, ter-
minals are provided for additional pick-up 1f necessary.

This instrument is finding wide application both in
the laboratory and in the field where a portable, self-
contained, stable and accurate heterodyne frequency
meter is needed for measurements over a very wide range
of high and ultra-high frequencies.

TYPE 720-A HETERODYNE FREQUENCY METER $340

90 West St., New York 6

920 S. Michigan Ave., Chicago 5

SPARE

~

SPECIFICATIONS

FREQUENCY RANGE — fundamental range of instrument
is 100 to 200 Mc; by harmonic methods measurement
range is 10 Mc to 3,000 Mc.

CIRCUIT — our butterfly tuning unit used in the oscillator;
crystal detector (with spare); 3-stage audio-fre-
quency amplifter.

BEAT INDICATORS — built-in dynamic loud speaker and
panel meter for aural and visual beat indication;
telephone jack for headser indication from weak
signals.

ACCURACY — over-all accuracy is =+ 0.19,

CALIBRATION — main dial calibrated in {requency, each
division being 1 Mc; one-half turn of vernier dial
corresponds to approximately 1% change in fre-
quency over entire tuning range.

PORTABILITY — instrument weighs only 2714 pounds
complete with batteries. Separate a-c power supply
may be ordered for a-c operation.

Y GENERAL RADIO COMPAN

Cambridge 39,
Massachusetts

950 N. Highland Ave,, Los Angeles 38

CRYSTAL
DETECTOR




(5 WATTS AT 940.5-Mc.
with the EIMAC

KSBR

STL Transmitter

POWER UP 7X (2 watts to 15 watts)

Here's a STL transmitter that’s in operation on the new
950-Mc. band, fulfilling all the FCC requirements and pow-
ered by Eimac 4X150A tetrodes. It's a part of the studio-
transmitter-link between the San Bruno studios and the 250
Kw FM transmitter of station KSBR high atop 3849-foot Mt.
Diablo some 33 miles away.

REL E£IMAC 4XIS0A
2 WATTS

156 75-Mc

EIMAC 4XI150A
I5WATTS

470Z5-Mx

15waTTS
940 5-Me

MOOUL ATOR TRIPLER DOUBLER

The R-F amplifier was specifically designed for the KSBR
application by Eimac engineers. It is driven by an REL modu-
lator delivering 2 watts output at 156.7-Mc. to one Eimac
AX150A in a tripler stage, which in turn drives a single
4X150A in a doubler stage, providing 15 watts useful output
at 940.5-Mc.

The Eimac 4XI150A is ideally suited for this application be-
cause of its high power gain at relatively low plate voltages,
ability as a frequency multiplier without loss of amplification,
low grid drive requirements, and a high ratio of transconduc-
tance to capacitance. |t also has the advantage of being phys-
ically small and functionally designed for simple installation.

Complete data on the Eimac 4X150A for STL and other UHF
applications is available by writing direct.

EITEL.McCULLOUGH, INC.
197 San Mateo Avenue, San Bruno, California

EXPORT AGENTS: Frarar & Hansen—301 Clay St.—San Franclsco, Calif.

FREQUENCY UP 6X, (156.75-Mc. to 940.5-Mc.) =

50A TELRODES

¥

ESSENTIAL DATA
KSBR STL TRANSMITTER

REL MODULATOR, MODEL 694
EIMAC 4X150A, R-F AMPLIFIER

Useful Output Power - -« - - « - - [5 watls
Frequency - - - - « - - - 940.5 Mec.
Frequency Stability - - . - . - .002%,

Audio Frequency Response.

Substantially flat - - -
Distortion -
Noise Leval

- 50 to 15,000 cycles
- - - - - - o - - 5% Moax,

- 70 db below 100% modulation
- £ 100 Ke. deviation

Eimac 4XIS50A
General Characteristics

Heater voltage - - - - - - - - 40 volts
Heater current - - - - - 2.8 amps.
Minimum heating time- - - - - - 30 secs.
Grid Screen amplification factor - - . . 45
Direct interelectrode capacitance [Average)
Grid-Plafte - - - - - - - < 0.02 puf
Input - - - - - < - < - - o |41 uuf
Qutput - - - - - - - o o . 47 put
Maximum Roatings
D-C Plate volage - - - - - 1000 volts
D-C Plate current « - - - - . . 250 ma.
Plate dissipation- - - - - . - . 150 watts
D.C Screen voltage - - - « - . 300 volts

Foliow the Leoders to

yB

The Power lor R-F




