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PRECISE VOLTAGE REGULATION FOR TESTING RELAYS

R |-

Spencer Thermostat Compony uses Sorefsen
voltoege regulotors to test their Klixon C-6360
motor starting relay. They say. “‘Sorensen regu-

lators speed up our testing processes by pro-
i J viding o steady wupply of current enobling us
J to turn out a uniform product.”

Model 1000 shown provides full protection of your
unit egainst OVER LOAD ond OVER VYOLTAGE.

Sorensen protests your equipment against over load and
over voltage and at the same time provides regulation of 2/10
of 1% with @ minimum of wave distortion and wide irput ranges.
Precision Klixons are themselves assembly line tested with Scrensen
ragulators. In turn, Klixon units installed in Sorensen equipment pro-
vide automatic shut-off of the output in case of over load. In prac-
tically all AC and DC units the Heinemann circuit breaker incorporated
into Sorensen regulators insures against over voltage.

Write today and arrange to have o Sorensen engineer analyze
voltage regulation requirements in your plant. He can select a stand-
crd Sorensen urit from 150 VA to 20 KVA to fit your most exacting
cpplication.

B o —— o
SORENSEN

& COMPANY
e

SORENSEN & COMPANY, INC,

375 FAIRFIELD AVENUE ¢ STAMFORD, CONNECTICUT
The First Line of Standard Electronic Voltage Regulators

www americanradiohistorv com
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PIONEER % Lirnes

PIONEER EQUIPS GROUND *STATIONS WITH
Wilcox Type 378A Package Radio

PACKAGE DESIGN SPELIDS YOUR INSTALLATIONS
The Type 378A is complefe from microphone to ontenno, reody
for connection to powermains. It is designed for oeronoutical

VHF ground-oir communicalions ot smoller troffic centers.

PROVEN COMPONENTS INSURE QUALITY AND
PERFORMANCE —Tse Type 305A VHF Receiver ond
Type 364A VHF Transmitter (50 wotis) ore the principol

components of the 378A. Long used seporotely ond
fielz.tested by leoding airlines, these wnits ore now

avoilable in package form.

NEW AIDS TO CONVENIENT OPERATION
The telephone hendset with its convenient push-to.
talk button, servex as both headphone ond micro-
phone, with an suxiliory loudspeoaker for incom-
ing colls. The 3784 includes desk front, messoge

rock, and typewriter space — there cre no oc¢
cessories 1o be odded.

LOCAL DR REMOTE COMTROL~If de-
sired, the control panel can be removed
and the 378A remotely controlled, eithe?
by re-instolling the ponel ot the operot-

ing position or by simple odoptotion to

your e-(isﬁng control equ pment,

*Pioneeroircralt are olso 100% equipped
with thenew WILCOX Type 361A
Airborne YVHF Communicotion System,

KANSAS CITY 1, MISEBERI
WILCCX Means Dependable Commjnieniian

' ‘ ' WILCOX ELECTRIC COMPANY

PWnite (aa'a‘; for complete informotion

COMMUNICATIONS FOR AUGUST 1948 o 1
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COVER ILLUSTRATION

Master control installation at the DuMont tv network station,
WTTG, Washington, D, C., which provides svnchronizing signal
facilities for all the studios in the station and serves as s
termination point for picture signals from live-talent and film
studios, as well as remote and incoming network programs.

ANTENNA MEASUREMENTS
High-Output Signal Generator for Antenna
Measurements. . ... .. ... .. ... ... . ... Herbert G. Eidson, Jr.

Instrument Facilitates Mcasurement 1 ork When Station Is
Off the Air and There Arc Strong Skxwaies from Stations
Operating on Same Frequency as Antenna Being Measured.

TELEVISION ENGINEERING

T\ Transmitter Design. .. ..... ... .. ............... G. Edward 1amilton
.1’((151(7(‘"!(‘?1.1 Trr!:m'q nes.
Telecast Engineering Clinic. ... . ... ... . . ... . . i,

COMMUNICATIONS CIRCUITRY

Application of Screen-Grid Supply Impedance in Pentodes. . Peter G. Sulzer

Procedure.  Indicating That Phase of Qutput Ioltage of
Pentode  Amplifiers  Can Be  Reversed by  Insertion  of
Impedance in Screen Circuit, Applied to Phase Inverter, A-C
and D-C Coupled Trigocr Circuits, cte.

FREQUENCY MODULATION
A Standard Signal Generator for F-M Broadcast Service, Donald B. Sinclair

POWER ENGINEERING

Dvnamotor Design ... .. ... . e K. H. Fox
Study of Factors Involied in Desion Procedures: Hattages,
Ripple Requirements, Starting Characteristics, Weight, Size.
Twpes of Duix. cte.

TRANSMITTING AND RECEIVING TUBES

Tube Engineering News. ... ... .uiiiiiiin i iiriaiimieninaaiirneannans

Sensitivity  and Gein  Measurcwents of 1'-H-F, R-F and
Converter Sxystems. Application of 829-B at 1H-F.

ANTENNA ENGINEERING

Stub Tuners for Power Division. ... ... ......... ... Carl E. Smith

Centrolling Division of Power Between  ertically and
Horizontally Polarized Componcnts on F-M and TV Frequencies.

STUDIO CONTROL AND DESIGN

A Studio Modulation Monitor. ............. ..o . William J. Kiewel
Broadcast Studio Design. . ... . ... . ... .. . ..o Leo L. Beranek
Organizing Studio Facilities with a Filing System......... Thomas D. Reid
CARRIER COMMUNICATIONS

Power Line Carrier Communications. ... ... . R. C. Cheek
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News and N IewWs. oo oo e et Lewis Winner
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#s dial systems have been irp-oved, so also
have the means of keepirg them at top effi-
ciency. Even before trouble oppears, test
fromes, developed in 8ell Telephone Lobora-
tories, are constantly at work sending trial
calis along the telephone highways. Flashing
lamps report anytning that has gone wrong,
ond the fault is quickly located and cleared.

If trouble prevents on2 of the highways
from completing your call, another is selected

BELL TELEPHONE

LABORATORIES

New York Telephone Ccmpany
men watch 1s a crossbar d al sys-
tem reports to its test lrames at
exchange “Watkins 9,” New York.

A Dial System Speaks for [tself

a- on:e so thail your call car go through with-
aut delay. Then on the test fromes lights flash
up telling which highway was defective and on
what section of that highway the trouble
occurred.

Whenever Beli Laboratories designs o new
telephone system, plans are made for its main-
tenance, test equipment is designed, and key
personnel trained. Thus foresight keeps your
Bell tzlephone system in apple-pie order.

EXPLORING AND INVENTING, DEVISING

AND PERFECTING FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE

www americanradiohistorv com
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Quiz

T MEN

4

How many of your employees are buy-
ing U. S. Security Bonds reqularly
via the Payroll Savings Plan? (359,
to 509, of employees buy Security
Bonds on the Payroll Savings Plan
in those companies in which top
management backs the Plan.)
® How does their average holding com-
pare with the national average? (The
national average among P.S.P. par-
ticipants is $1200 per family.)
o Why 1s 2t vital—to you, your com-
pany, and your country—that you
personally get behind the Payroll
Savings Plan this month? You and
your business have an important
stake in wise management of the
public debt. Bankers, economists,
and industrialists agree that busi-
ness and the public will derive maxi-
mum security from distribution of
the debt as widely as possible.
Every Security Bond dollar that
is built up in the Treasury is used to
retire a dollar of the national debt
that is potentially inflationary.
Moreover, every Security Bond held
by anyone means fewer dollars go to
market to bid up prices on scarce
goods.
e Can’t your employees buy Bonds at
banks? Banks don’t provide Security
Bonds on the “installment plan”—
which is the way most workers pre-

AR~

can you answer these important questions?

fer to obtain them. Such workers
want and need Payroll Savings.

o What direct benefits are there for
your company? In 19,000 industrial
concerns operating Payroll Savings,
employees are more contented.
Worker production has increased,
absenteeism has decreased—even
accidents have been fewer!

All these benefits accrue in addi-
tion to extra security for the indivi-
dual who gets and holds Bonds.
(Every $3 invested pay $4 at ma-
turity.)

But even a plan with all these
benefits requires the sponsorship of
top management for real success.
® What do you have to do? The Treas-
ury has prepared a kit of material
especially for you to distribute
among certain key men in your com-
pany. This will be your part in the
all-out campaign—starting April 15
—for America’s economic security.

Make sure you get your kit. Be
sure to give it your personal atten-
tion. Keep the Payroll Savings Plan
operating at its full potential in your
company. It’s a major factor in
America’s security—your best busi-
ness security!

For any help you want, call on
your Treasury Department’s State
Director. Savings Bonds Division.

www americanradiohistorvy com
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Microwave Links

Toe U-H-F/S-H-F o paxns of 2,000
to 8000 mie, in the blueprint and Hure
experimental stage for quite awhile,
have teed off the drawing board and
out of the lab to become one of ty's
best friends.  In use in relay links,
the microwave bands have been found
to be ideal as a point-to-poing trans.
mission agent,

Although in use for nearly two
vears,  only  recently,  with  the
expanding telecast services, have the
relavs had a genuine opportunity to
prove their commercial merit.  The
links have been a blessing to new tele-
casters, permitting them to go on the
air with remotes when studios were
not completed.  And the variety of
fidd programs afforded through the
use of remotes has been 4 boon to
the tv'ers,

The enthusiasm for the air links
also stems from the wider bands ai-
forded by the radio line over the co-
axtal cable. Pading and reflection, two
of the major problems which worried
ll'lill'l-\', h:lS I)(‘l'n overeonme ill most
in~tallations.

Many  novel  hink  arrangements
are being used by telecasters, particu-
larly where studio facilities are not
available. At one New England tv
station a leased Hnk with dishpan an-
tennas and a commercial setup with
a horizontal dipole is used. The Teased
link operates at 3930 me and dipole
arrangement at 2000, the dishpan
circuit picking up the dipole telecast
from the ball park over a 1%-mile
circuit and transmitting to the perma-
nent tv antenna some 5 miles away.
At another New  England  station,
leased 3930-mic facilities were used
until a commercial 6500 to 7030-mc
<ishpan link could be instailed atop
the tv tower, This circuit has served
to loop community ball park games,
military demonstratfons, stadimm con-
certs, as well as programs from New
York on the New York-to-Boston re-
peater link.

The s-h-f line has proved its ef-
fectiveness on numerous long-distance
links too: New York to Schenectady,
New York to Philadelphia to Wash-

LEWIS WINNER, Editor

AUGUST, 1948

ington, anc Chicago to South Bend.
And before the vear iz over. Chicag
may be linked to New York via a
microwave link.

several types of link systems are
being used.  In one, operating on ihe
6300 to 70530-mc¢ band, the normal
power output for the transmitter is
100 milliwatts, feeding mto a 4 re-
Hector, providing an antenna gain of
S000.  Ancther model is said to have
a transmitter output of 50 watts, em-
ploving a magnetron oscitlator with
direct frequency modulation. Fre
quency range of this system is 1990 1o
2110 me. and antenna gain with a 4
dish s 320, and & dish, 1280.

Telecasters have tound the remote
systems extremely reliable.  Bugs in
some of the fixed link circuits have
heen ironed out to the point where
stations can operate  automatically,
achieving the unattended classification
originally planned.

The successful application of the
2000 to 8000-mc bands for link serv-
ice has in-roduced a striking and ex-
citing new field, which is destined to
become an extremely vital factor in
the communications world, particular-
I television. In a salute to this new
service, the October issue of Coy-
MUNIcaTIONs will feature a compre-
hensive report on the status of the
art, in which microwave possibilities
and tv will be thoroughly probed.

Troposphere and Distance in TV

EXTREMELY 1MPORTANT DATA disclos
ing the relation of the troposphere and
distance 11 tv were revealed by T. T,
Goldsmits, Jr., director of research
of the Allen B. DuMont Laboratories
during the recent allocation hearings
in Washington. He pointed out that
under certain conditions the density,
and consequently the dielectric con-
stant of the atmosphere may not de-
crease  continuously and uniformly
with altitude,  Such conditions miy
be caused by temperature variations
which in turn may be caused by the
earth’s cooling immediately after sun
set, or by the motion of temperature
fronts. He stated that a situation may
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exist in which a dense layver of air
oceurs  a short distance above ihe
carth’s surface.  Under such condi-
tions, a wave may be trapped between
these two boundaries.  This produces
in effect a parallel plane wave guide
and the energy, instead of being uni-
formly radiated in all directions, is
confined aned guided along close to the
surface of the earth.  Such a condi-
tion, he explained. may result in ihe
signal  strength at a  distant  point
being many times greater than that
predicted by the ground wave theory
alone. While these effects occur more
or less at random and. consequently,
cannot be relied upon for a depend.
able service, Goldsmith explained that
they do. nevertheless, provide a very
serious interference problem, necessi-
tating the separation of stations con-
siderably further than would be indi-
cated by a consideration of ground
wave theory only. He pointed out
that at 100 miles on 82 mc the ratio
of the actual signal received to that
of the ground wave signal exceeds
7:1 for 109% of the time mcasured, or
30:1 for 1% of the time. Continuing
this analyvsis, Goldsmith said that it
is quite probable that the more rapid
attenuation of the high frequency
ground wave more than compensates
for the increasing troposphere factor,
with the result that a shorter ninimum
spacing may be permitted between co-
channet stations at the higher tre-
quencies,

JTAC

Ox page 34 of this issue appears a
questionnaire prepared by FCC at the
request of the recently formed Joint
Technical Advisory Committee, con-
cerning the status of the 475 to 890-
mc band for tv, which will he the sub-
ject of a FCC hearing on September
20 in Washington.  Answers to these
questions would be extremely helpful
in formulating decisions at  this all-
important Washington session.

\We urge yvou to read these pertinent
questions and reply to as many as
Lossible,  Industry and government
will be grateful for yvour help.—L. W.

COMMUNICATIONS FOR AUGUST 1948 = 5
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High=-Quiput Signal Generator

For \ntenna Measurements

Front view of signal gencrator. Controls are,
from left to right: Zero set variable capacitor.
bandswitch with four aositivas, modulation with
30°%, 507 and 10077 points matked, r-f output
1000-ohm control with the power switch on the
same shaft, and a lo-hi output toggle switch
which can be secn above the small scile neon
on indicating light.

Interior view of thz signal generat.r.

layout of the gencrator.
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Instrument Particularly Useful for Measurement Work
When Station Is Off the Air and There Are Strong

Skywaves From Stations Operating on Same Frequency

as Antenna Being Measured. High Output Permits

Application During Summer Static Periods, Measurement
of Antennas With Resistance as Low as 25 Ohms. Check-
ing of Matching Networks and Transmission Lines, Etc.

by HERBERT G. EIDSON, Jr.

Chief Engineer, WIS and WISP
Technical Director, WIST

IN MAKING MEASUREMENTS
the usual procedure s to measure the
resistance and reactance of the an-
tenna at three or four points on each
side of the operating frequency, these
points being 3 or 100 ke apart. A
there are many stations that operate
all the night through, the engineer
usually finds himself trying to find o
sharp null point on hiz bridge while
A strong jive session comes pounding
through on his ‘phones.  The remedy.
of course. i3 to use a signal generator
with high enough output to effectively
override any reasonably strong signal
or static which will be encountere:l.
However, it is normally necessary o
set the bridge to the limit indicated by
the maker of the instrument usually in
thie neighborhood of ten volts.

Conventional receiver-alignment type
signal  generators  tested,  provided
output ranges from .1 to 1 volt maxi-
mune an output too low to be etfective
in combating the aforementioned type:
of interference,

In view of these characteristic de-
sign featurcs, it was decided to builil
an r-t bridge which would feature:

(1) Output at any point, within the

standard broadcast band. across
a  low-impedance output load,
at least ten volts.

(2) Bandspread. within the above

ANTENNA
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mentioned band. such that points
3 ke apart can be read with ac-
curacy.

(&) Stable oscillator. after a  few
minutes warnp period.

(4

e

AModulator capable of modulat-
ing output 1009 with a 400-
cycle internal tone, with a dis-
tortion of not more than ten
per cent.

Tight shielding so that radia-
tion will he kept to a minimuni.

,,_
‘o

(6) Wide-frequencey range so that
it can be utilized tor receiver
work.

Signal-Generafor R-F Section

A 6K7 r-i oseillator, operating dn
an electron-coupled  circuit generates
the r-f voltage which drives the con-
trol grid of a 6V6 cathode follower n
the generator.  The oscillator t2 tuned
by a l4-plate variable capacitor with a
mininum capacity of 10 mmid and a
maximum of 230 mmfd. (The larger
section  of the two-gang capacitor
shown in the photograph iz not used.)
A double-pole, four-position  wafer
switeh is emploved to switch in each
of four coils (380 to B0O ke. 800 to
[47 me, 1.47 to 275 me and 275 w0
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7.1 me): turn data appears in table 1.
Plug-in tyvpe standard coil forms are
u~ed for ease of initial coil construc
tion. Each coil has a snmll postage
stamp-type variable across it o allow
greater case in dial calibration.

Cathode Follower

The cathode follower provides a iow
nupedance  output  of  approximately
300 ohms at full output. When using
the generator for receiver work, a
small toggle switch is used to place o
Zomegolim resistance inoseries with the
output.  Variable output is obtained
by using a 1,000-ohm potentiometer in
parallel with the 6V6 cathode resistor,
\ 00 -mifd blocking capicitor removes
the -,

Audio Section

A\ 608 wein bridge andio oscillaton
I~ ased to generate a 400 cxele tone
which  modulates  the  r-f oscillator.
I'wo RC combinations in the grid cir
cnit of the hrst section of the 608 con
trol the frequeney of oscillation.

The output of the modulator is in
troduced into the grid of the cathode
ollower. along with the r-f voltage
rrom the r-{ oscillator, using the Heis
mg ~vstem ol plate modulation.  \
17.000-0hm resistor is used to drop the
r-i o~cillator plate voltage <o that
10077 madulation is passible.

10,000-Chm Varigble Used

v\ LOoooo-olim variable  resistor,
which varies the hias on the 400-cyvele
seillator and controls the severity of
oscillations_ s a serew driver slot wype
pot mounted so that it can be adjusted
by removing o small cover plate on
the front panel. This adjustment i
critical with line voltage amd it witl be
found that there will be no oscillations
when the supply line voltage is low
unless an adjustment 12 made

The S. Switch

A switeh (S0) provides ameans 1or
removing the audio modulating volt-
age from the output. It s on the
shaft of the volume control which con

Circuit diagram of the unic. ($: mentioned in
text is in plate eircvit of 608.)

Frequency
Band Range Description
1 380-800 ke 155 turns # 30 enam-
cled solid  wire,

tapped at 35th turn
from bottom.

2 800 ke-147 me 05 turns #30 enani-
cled solid  wire.
tapped at 2Znd turn
from bottom.

50 turns #20 enam-
eled solid  wire,
tapped at 16th turn
from bottom.

22 turns #20 enam-
eled solid wire,
tapped at 9th turn
from bottom.

S O147-275me

Table I
Coil duta.

trals the amount of 400-cvele modula-
tion.  The dial is calibrated in per-
centage of modutation and can be done
with the he'p of a seope.

Input/Qutput Jacks

Two jacks are placed in the modu-
Luov stage, 1or npat and output. The
tormer can he used when an external
oscillator 1s desired to he used. while
the latter can be utilized for obtaining
a 00-cvele test wme for other uses,

R-F Filtering

R-t 1~ filtered out of the power cord
by the use of 80 millihenry chokes in
cach lead, bypassed on cach side to
grommul by 01 mifd capacitors,  The
output line 1= made up ot four feet of
Hlexihle single conductor shielded nn
crophone cable btted with two alliga-
tor elips at the end. (For use with an

r-1 bridge, a special shielded plug must

he used.)

Cabinet

The cabinet (10347 high, 1314”7 wide
and 8”7 deep) is made up of 387 ply-
wood, covered with iitation  black
leather cemented on by waterproof

lineolumi paste.  The inside ot the
cabinet iz well shiclded with thin
aluminum  sheeting, held into place

with small wood screws and tacks,

Callbration

The simplest method” of calibration
i~ with a signal generator, known to
be reasonably accurate. and a com-
munications tyvpe receiver.  Calibra-
tion of the standard oscillator should
be  checked by beating  its  output
against stations whose  frequency 18
known  ti.e., Dbroadeasting stations,
WWYV transmissions ). To ll in the
eaps in frequencies above the broad-
cast band, harmonics can be used.
When this oscitlator is calibrated, the
composite instrument can he calibrated
hy beating its signal against that of
the known osciltator.  Light pencil
marks are wade on the cardboard dial
face initially and then are later neatly
inked over,

Tests

The =ignal generator has heen op-
erating now for several months and
has periormed satistactorily in every
way.  Strong harmonics have heen
found up to 30 me which can be used
in alignment of zhort-wiave receivers.
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MEASUREMENT of power output at be used for a semi-direct indication. urements and using the

high frequencies presents problems not
present at lower frequencies, sifice in-
struments for voltage and current ap-
plications are not vet available. In
addition to instrument limitations,
their inclusion would upset the reso-
nant circuits. One satisfactory meth-
od, however. is the calorimeter meth-
od, In this system, the transmission
line to the antenna is disconnected and
terminated with a pure resistance
equal to the characteristic impedance
of the line. The dummy load is of
special design which presents a proper
resistive match. and is also geometri-
cally designed so that it is coaxially
installed in the transmission line. A
coolant is passed over the resistance
elentent and the temperature ditferen-
tial between input and output is deter-
mined. Rate of flow of the coolant is
measured in volume per unit time.
Power dissipated in the load resistance
is then calculated from the temperature
differential, rate of flow, and specific
heat of the cooling fluid. Since water
is the usual coolant, a nomograph,
such as illustrated in Figure 1, may

It must be remembered that to deter-
mine peak power output, it is neces-
sary that sync modulation be applied
so that 239 of the total output am-
plitude is represented in sync signal.
This percentage may be determined by
means of an r-f percentage modulation
'scope or other means previously de-
scribed. Assuming the correct modula-
tion percentage of sync, a factor of 1.68
is used to convert the average power
output (as determined by the calori-
meter method)} to speak power output.
After determining the peak power out-
put, it may be desirable to calibrate
the transmission line voltmeter for
future reference. The voltage (cor-
responding to peak power) may be
determined irom the relation:

\/".'
W = —
or
V=\W.Z,
Where: W, = peak power output in
watts calculated from
the dummy load meas-
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1.68 conversion factor.
Z, = characteristic impe-
dance of the transmis-
sion line.
V = rms voltage on trans-
mission line.
Calibration is cffected by varving the
coupling of the diode into the trans-
mission line r-{ fiekl—adjustment be-
ing correct when the voltmeter reads
the voltage as determined in the pre-
vious calculation.

Measurement of Transmitter
Regulation

Transmitter regulation is the change
in peak signal amplitude from an all-
white to all-black picture. This fig-
ure gives an overall indication of the
impedance of all power supplies, oper-
ation of d-c restorer, a-c line supply.
r-f driver impedance, etc. Any of the
modulation indicators may be used for
this measurement; however, the most
r-f convenient instrument is a r-f
waveform monitor* which is calibratec


www.americanradiohistory.com
www.americanradiohistory.com

Transmitter MDesign

direetly in percentage modulation. A

setup is made for white picture sizmal - papt |V, Concluding Installment. . . . Covering Measut-

whose sync to video ratio is 30/70.

Modulation fis adjusted for syne downjn g Techniques: The Measurement of Transmitting Power
. to 754 of peak and white down to

153¢, of peak.  The modulation indica Output (Calorimeter MthOd), Measurement of Trans-

tor is sct to peak signal = 1000, The

video nput s then changed to @ totall mitter Regulation and Output Variation, Measurement of

black picture (~vnc only) whose am
I A )

plitude ix the sune as the syne level - Amplitude Versus Frequency Response, and Measurement

for a white picture.  Decrease of total

amplitide may bhe measured directly in Of Transient Response.
percentage on the r-i “scope, and the
change in amplitude from the 1005
value 15 the total regulation.  The

minimum standard of the change in
peak signal amplitude from an all-black b y G . E D w A R n H A M I I. T 0 N

to all-white picture shall not exceed Head, Television R-F Development Section
109 of the signal amplitude with an ..Arlel.:n“;'.og:ﬁ::rtmltt:bropaetg:ire‘:el:'c.

all-black picture.  This factor should
be measured with the transmitter op
erating under conditions of rated peuk

power output,
<<~ T e
Measurement of Qutput Variotion Y S — | -, I 4 | L IS S S U N
)| 1
T T 1 | l % —
Variation in output is the change in
. p . i . K & + — e s -~
peak amplitude during a period not [ I
. - P . — S S\ 1 1 —
exceeding one frame in length. The & e 12001 Curee 1 T T T
r-f 'scope previously described is most Cl 0+ == —RMA Praposed Corve [~ | ! }\ 1
et e o oD FCC Standord Curve ~
satisfactory  for this  meuasurement. %L i TT T _-_r e S S— e
Since noise levels may change with o I ] - T | | |- | X_
modulation amplitude. it is desirable | _L i [

.. i —+— - e — — 4 0 —
to measure output variation under con- {
ditions of black picture and white pic- o o O R B T T AR
ture.  In either case the procedure is m IL R R D B AT
the same.  The “scope is adjusted to Modulating Frequency in Units Shown
give 100% moduilation for the maxi-
mum  signal  excursion during the Figure 3
frame |)L‘I‘i()(|. and measurement is Curve showing how the amplitude response o! a tv transmi.uc'r may vary with respect to frequency

- from the idex! characteristic.
made of the lowest value of sync peak
during the same interval. The change
in amplitude from the 100¢% refer-
ence vahte is the variation in output, N . .
P . Pass band of the r.f wutput characteristic required to priduce the amplitudesresponse characteristic
The minimum standard of the varia- us specified by the FCC.
tion of output shall not exceed 5% of
the average of the peak signal ampli-
tude. This factor should also be meas = ———r——p——— = - = —
. . . ] | 1 |
ured with the transiitter operating ol ’ ) L1 J I O I N _J__l | | |
. - it < 'y | 139 %3 g
under conditions of rated peak power 1 [ | ]
— 22— B 4+ S i 41 1 —
pt. _] |
q4p—t -’!—{JI-— ~+—— _— =+ ———— ~ -L— 1—-0—-—'—\—1
‘ \
Measurement of Amplitude Versus ST — '_"_‘I_ — T 1 T 7 1
. Frequency Response P —— _ [L_+ g .
da
101 r )’1 5k T . 1 -T- 1 [ - "
An amplitude versus l'rcqucm:'y re- . _'_l 1 S N S N N | - i ! ]
sponse characteristic is a description, . 1 | i
N . .\ ~ 4_3___1r_ L B S i | D — | { 2|
by means of a graph, of the ratio of i | \
sine wave output voltage to input volt- = ty T T T T
age applied to the input terminals of 18 y l e e ¢ —T—'r«l—
| | |
- - b 20 : I J I . 4 i | ! : ! I i i ! ! ]
(Confinued on page 32) TR t 5 10 15 20 25 30 35 40

Fo-X ————— F.oX
Frequency ir. M¢

tDuyMont type 5034-A
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APPLICATIONS OF SCREEN-GRID SUPPLY

Impedance

300V
I0K
6AC7
— 100K
10
E
) = 8 I suPP <R

Figure 1
Experimental amplitier.

Figure 2

Circuit for drawing static curves.

300V

2R

In Pentodes

IN THE NORMAL METHOD of operation
a single-stage amplifier will produce a
phase reversal between the input and
output voltages. Pentodes when oper-
ated in this way have a screen-grid
voltage supplied by a source with a
very low internal impedance. It is
known that the screen-grid supply im-
pedance will produce a degenerative
effect, decreasing the gain of the am-
plifier.! Further study has indicated
that this cffect might be increased to
the point where the amplifier gain
would be zero. and that a still greater
increase in screen-supply impedance
would cause the amplifier gain to in-
crease from zere. but with opposite
phase.

Experimental Results

Since constants such as . — w,, and
. — % are not commonly supplied by
manufacturers it ix difficult to caleu.
late the magnitude of these etfects.
Therefore the single-stage amplifier
shown in Figure 1 was set up with
provision for varying the a-c impe-
dance of the screen-grid supply with-
out affecting the 1l-¢c supply. With
the suppressor grid grounded. the gain
of the stage dropped to one-hali of its
original value when R was increased
from zero to 100,000 oliis. However,
with a negative hias of 43 volts on the
suppressor the gain decreased to zero
when R was adjusted to 7,300 ohms.
This effect indicated that the magni-
tude of the effect of a-¢ screen-grid
volltage on plate current was equal to
that of the control-grid voltage. and
opposite in direction.  With a further
increase of R the gain increased. the
output voltage of the plate then being
in phase with the control grid voltage.
Evidently the negative bias on the
suppressor grid caused the forniation
of a space charge hetween the screen
grid and suppressor grid. which ei-
fectively increased ., — .

In order to study this effect, with a
view toward practical applications, a
series of static curves was plotted ior
circuit of Figure 2. T'hese c¢urves.
Figures 3 and 4. indicated that the
plate current reached a maximum with
a certain value of control grid voltage,
and decreased on each side of this
value.  This characteristic is a func-
tion of both suppressor grid hias and

Esure
Figure 3
Characteristics  of  suppressor  grid  voltage as
parameter.
20
<
=
W4
o
4
101
iy
o N\
-0 Eg -5 vouUTS © +5
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-l0 Eg -5 VOLTS O +5
Figure 4

Characteristics of the screen-grid supply re.
sistance as parameter.

Figure. 3
Phase inverter,

300V
200K

Figure 6
Static characteristics of phase inverter.

300 |

100 4
|
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Analysis Shows That the Phase of the Output Voltage of a
Pentode Amplifier Can Be Reversed by Insertion of an

Impedance in the Screen Circuit.

Interpretation Has

Provided Development of Several Circuits, Such as a
Phase Inverter, A-C and D-C Coupled Trigger Circuits,
Relaxation Oscillator and Negative-Resistance Oscillators.

300V
BACT

T~ < 100K 25K

.0005

by PETER G. SULZER

Research Assistant, Department of Electrical Engineering’
Pennsylvania State College

screcn grid supply wmpedance, and s
not observed with zero screen grid
supply impedance. The negative slope
to the right of the maximum suggests
various applications,

Phase Inverter

Since the plate and  sereen grid
voltages are 180° out of phase, the
circuit may be used for driving a push
pull amplitier. In Figure 3 appears a
crreuit that gave good results. The
voltage  gam  from control  grid to
either ontput was about 34, which is
comparatively high for a single-tube
phase inverter. The curves of Figur
6 which give the static characteristics
of the circuit, indieate that the balancd
is good and the distortion low. The
arrow indicates the normal operating
range of the circuit as a class 1 ampli
fier. i an exact balance is required it
can he obtained conveniently by vary
ing the plate-toad resistance. 11 th
screen-grid resistince is changed i
an attempt to ~cenre a balanee, it s
found that the ontput of the plate cir
cuit varies also, which makes aljust
ment dilficult.

D-C Coupled Trigger Circuit

By providing a d-¢ path Trom the
plate back to the control grid. a~ in

Figure 10
R=>luvation wscillator

FFigure 7, a trigger circuit having two
~table conditions of operation can be
obtained.  \ plate characteristic tor
this circuit appears in Figure 81 it will
be noted thit there is a negative slope
over part of the plate voltage range.
17 o load resistance i~ inserted, as
shown by the broken line, there will be
two cquilibriunt values oi plate cur
rent and voltage”  The circuit may b
shifted from one condition to the other
by changing any of the clectrode volt
wes, It s convenient to use the sup-
pressor grid for this purpose, since it
i~ normally returned to groumd. \
small positive voltage applied to the
suppressor grid will give the higher
vilue of phlite current, while a smali
negative voltage will give the Tower
one. This circuit has various applica
such as an ampliner Tor pho
totuthes, or a frequeney divider. Sinee
the suppressor grid current i~ very

tions,

*ormerty qeitlht Radio Propaaati
Holabird Nigual Depot, Baltinore, Wd.

== Mis poper (s based on resear
fcted prios to present affifiotion.

[ chil application ol /
plivable io the phantastron.

Figure 7
A d-c coupled trigger circuit.

small, it may be used for measuring
small currents by developing a voltage
across o high resistancee connected be-
tween the suppressor grid and ground.
This application has been used as an
alarm connected to a vacuum svstem,
The current from the collector of au
ionization gage passes through the
above-mentioned resistance, and oper
ates arelay in the plate civenit, which
in turn operates a buzzer,

A-C Coupled Trigger Circuit

By replacing  the d-¢ path (rom
late to control grid with a capacitor it
i~ possible to obtain a circuit having

(Continned on page 37)

Figure 8§
Plate characteristics of dec coupled trigger cireuit.
4
B /N
=
A\
\\
2 1
Ny
= /
R, #\5OK
/ \
0 AN _
o] Ep 200 VOLTS 400

Figure v

An a-c¢ coupled trigger circuit.
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Pancl view of the f-m signal gencrator. Note the adjustable indi-
cator and auxiliary scale for siandardizing the atienuator in terms

of the meter reading.

View of the chassis from the rear, All r-f components are mounted
within the eylindrical casting.

The spun aluminum cover is held

in place by the ficxible strap shown at left.

A Standard Signal Generator
For F=-M Broadcast Service’

by DONALD B. SINCLAIR

Assistant Chief Engineer
General Radio Company

DurriNg THE wag, our labs accumu-
lated quite a bit of experience with
f-m standard-signal gencrators. We
had developed a beat-frequency gen-
erator for the old f-m broadcast band,
and this was adapted to different ire-
quency ranges, both by changing ihe
separation between the fixed and vari-
able beating frequencies and by multi-
plving the beat frequency with elec-
tronic frequency multipliers. The per-
formance of the resulting generators,
however, was not entirely satisfactory.
Spurious beats were always a prob-
lem, particularly in covering wide ire-
quency bands, and difficulty was ex-
perienced in obtaining outputs of more
than a few mullivolts. Output tuning
in turn, introduced extremely difficult
ganging problews.

Other approaches were thereforc
tried. The frequency ranges to he
covered were wide, and reactance-tube
modulators were not found satisiac-
torv. A standard-signal generator
using a JMliller-tube modulator was
found to perform well, but very ac-
curate tracking of the plate tuning oi
the JMiller tube with the oscillator
tuning was found necessary, and the
instrunient was fussy to build and ad-

12 o

Signal Generator For Testing F-M Receivers Features
Oscillator-Reactance Circuit, Adjustable Indicator and

Auxiliary Scale For Standardizing Attenuator in Terms of
Meter Reading, and Thyratron/6AQ6,/6H6 Rectifier and

Regulator Circuit.

just. A design was finally attempted,
again based on the beat principle, in
which the then new butterfly circuits
and lighthouse tubes were used to
generate higher irequencies than those
previously used. This generator cov-
ered a frequency range of 20 to 2350
me, with beating frequencies in the
neighborhood of 600 to 800 me. It
gave adequate performance but was
large and expensive, required consid-
erable power input, and was not com-
pletely finished when it was turned
over to the Cambridge Field Station
of the Watson Laboratory at the end
of the war.

1t was decided, at this time. that a
simpler design was necessary if a sat-
isfactory commercial standard-signal
generator was to be obtained. Experi-
ence had shown that narrow frequency
ranges were very much easier to pro-

*From a paper presented at the New England
Radio Engincering \eeting.
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duce than wide. The limited objective
of obtaining coverage of the r-f and
i-f channels for the f-m broadcast ser-
vice was thereiore accepted.

The fundamental requirements of

the instrument appeared to be:

(a) A band covering the 88- to 108
nic r-f range.

(b) A band centered at the 10.7-mz
standard RMA i-f.

(¢) A deviation range up to at least
200 ke for sweep-generator
applications.

(d) Low modulation distortion.

() Low incidental a-m.

(f) An output range from 0.1 uv to
at least 0.1 volt and prefer-
ably 1 volt.

(9) Shielding adequate for opera-
tion at the 0.1 wv level.

Oscillator-Reactance Tube Circuit

It seemed f{easible to accomplish
these objectives with a reactance-tube
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modulator. and an oscillator working
direetly into a mutual-inductance-type
attenuator ; Figure 1.

This somewhat unorthodox cireuit,
patterned after the stable circuit de-
scribed by J. K. Clapp.! was chosen
both because it is inherently a stable
circuit and hecause it gives a deviation
that varies only slowly with the oscil-
lator frequency.

In this circuit the tuning is accomn-
plished by a variable-capacitor seetion
in series with the tuning coil in the
grid-plate path and a ganged section
between grid and cathode, while the
reactinice tube i connected across o
fixed capacitor in the plate-cathode
path, The series capacitance around
the plate-grid-cathode-plate loop varies
inversely as the square of the fre-
quency. .\t low irequencies the fixed
plate-cathode capacitance plavs a con-
siderable part in determining the oscil-
lator frequency. As the frequency is
ratsed, however, it has less wad less
effect, asx its reactance hecomes pro-
gressively smaller and smaller com
pared with the reactance of the vari-
able capacitance.  There is therefore
a tendency for the deviation to de-
crease uas the frequency s raised, and
it actually turns our that the deviation
varies inversely as the frequency in
stead of directly as the cube,

This ariation  of
deviation with oscillator frequency is
desirable becanse little compensation is
needed to make the deviation  inde-
pendent of oscillator-irequency setting.

relatively  slow

To obtain a deviation independent
of oscillator frequency with the circuit
llustrated it s that  the
capacttance deviation produced by the
reactance tube should increase linearly
with the Trequency, Over a narrow
frequeney range, however, an increasye
following a1 square-power low is satis-
factory. It wa~ found that a variation
of this kind took plice quite antomati-
cillv in the 83- {0 HIR-me range be
cause of resonance rise~ in the gril
and plate circuits between the inter
electrode capacitances of the reactatieg
tube and the lTead inductances. Prope
choice of compenents and mechanieal
lavout were therefore substituted o
a g:ll'l_L"L'll Croit '.])('Il\illi(lll \_\'Slt‘ln.

Nneeessary

Output System

A novel mwtual-inductanee attenu-
ator and voltineter developed by Dr,
A. PGl Peter<on for i higher fre-
quency standard-signal generator was
found very well adapted to this instru-
ment and  was incorporated  substan-
tially without change.

March, 1948, TRE

-
1
1
|
3
-
[ i
S

Figure 1
Basic nsci lator reactance-tube cireuit.

It has been our experience that the
maximum voltage output from a stand-
ard-signal  zencrator is never quite
enough and that, therefore, as much as
possible of the generated power should
be available at the output terminals.
The best wav of obtaining this maxi-
muni output appears to be to use o
seiling-end termination at the pickup
loop. amnd a smooth connecting system
of the =ame characteristic nupedance
that can be extended by coaxial cables
to the point where the voltage i
needed.  This system gives constant
open-circuit voltage and constant out-
put impedance, equal to the cable char-
acteristic  umpedance, at any  point
along the circuit.  No power is wasted
in attenupiors or receiving-end ter-
minations, ad the open-cireuit volt-
age is less than that induced in the
pickup loop by only the small attenua-
tion i the cables,

The principal difheulty in making suc-
cessful outHut svstems of this kind at
high frequencies has been to obtain a
satisfactory  mechanical  design  that
would incorporate a loop vielding ade-
quate pickup, and a resistance termina-
tion having no appreciable reactance.
These apperently incompatible require
ments were mutually solved in the de
sign by making the pick-up loop an

open-wire transmission line of the same
effective characteristic impedance as
the coaxial line it feeds, and placing the
terminating resistance in a well, where
it terminates the loop. The lumped
capacitances 1o ground at the ends of
the loop are actually balaneed against
the distributed capacitance and induct-
ance of tlre loop itseli so that the loop
hecomes a =-tvpe artificial-line section
of the proper characteristic impedance,
atd the length of the resistor leads
and the well diameter and depth are
proportional to minimize the termina-
tion reactance.  Satisfactory perform-
ance can be obtained with this system
at frequencies up to S00 me, and the
principal departure from perfection at
frequencies up to 108 mic is the toler-
ance of *=2¢, in the resistance of the
carbon resistor and variations in the
characteristic impedance of the cable.

The method of monitoring the input
is also of interest. Transverse magnetic
fields attenuate down o pipe at a rate
of 32 «b diameter, while axial mag-
netic fields attenuate at a rate of about
67 db/diameter. It is desirable to ex-
cite the attenuator with only one of
these fields, =0 that the field distribu-
tion will not vary down the pipe and
the calibration in db will be linear. .\
mude suppressor was therefore placed
across the mouth of the attenuator to
minimize any axial field. It consists
of brass strips, soldered across the
attenuator opening, that are bent to
conform with the magnetic field of the
TIl-l mode in a wave-guide of circu-
lar cross-section.  The currents -
duced i these strips by anyv axial
component ot field effectively cancel
that component in the immediate vicin-
itv. A monitoring loop across the
mouth of the attenunator, ountside the
pipe but in close proximity to the mmaode
suppressor, therefore lies in a ficld that
i~ of the sanie type as that in the pipe
itselt. Tt has been experimentally con
firmed that the ratio of the voltage
induced in the momitoring loop to that
induced in the pickup loop at any giver

dattenuator  setting s constant,  nide
Figuere 2
Maodulation circaits, (Continued on page 339
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Dynamotor Design

Nine Factors Involved in Dynamotor Design: Wattage

Output and Input, Ripple Requirements, Continuous or

Intermittent Duty, Ambient Temperature Conditions,

Regulation, Weight and Size, Starting Characteristics,

Service Conditions, and Vibration Requirements.

by K. H. FOX

Chief Engineer
Bendix Aviation Corp.
Red Bank Division

A pyNaMoTor, which is a combination
motor and generator wound on a
single iron stack. differs from a motor
generator because it has only the com-
mon iron svstem, while a motor gen-
erator has separate iron circuits. Be-
cause of the common use of the iron
by both the input and output, the
action of a dvnamotor is different from
that of a motor generator. The output
voltage, which cannot be regulated by
changing the field excitation, could be
expressed as follows:

Tan
qupnl = }':n.‘ In Rln- - - ‘mu Rmu
Tiu

That is: The output voltage is equal
to the input voltage minus the voltage
drop in the input circuit (which is the
voltage directly applied at the input
commutator), times the turns ratio of
output to input. minus the voltage drop
in the output civeuit. 1f the previous
formula were analvzed, it would be
noted that neither the speed or field
excitation or flux appear in it. This is
periectly true. and it is one of the
major features in the use of a dyna-
motor. When the input voltage varies,
as it will on a battery or generator
cirenit, the output voltage changes by
the same percentage. Inasmuch as the
turns ratio is fixed once a unit is
wound, there is no way of changing
this ratio for purposes of controlling
the output voltage.

Wattage output will be the govern-
g factor in deciding the size of a
unit.  To maintain a normal tempera-
ture rise, the unit must be of sufficient
size to dissipate the heat generated
from the loss wattage of the unit. For
instance, a 20-watt output dynametor

14 e

with 509 efficiency would have to dis-
sipate approximately 20 watts of heat,
while a 200-watt unit with 609 efh-
ciency would have to dissipate approx-
imately 130 watts of heat. (For a
general illustration, it is assumed that
all the losses are converted to heat.)
The heat dissipation is handled in two
wavs. The first is to have a totally
enclosed unit and to depend on the
transfer of heat from the external sur-
faces.  This unit will be the larger of
the two classes. [n the second method
an integral fan iz attached to the unit
to draw air through it and thus cool
it more etfectively. By using a fan,
the rating of a unit can be raised ap-
proximately two and a half times over
the totally enclosed rating.

The heat losses may not be the limit-
ing iactor for a given wattage output.
As wattage is made up of both voltage
and current, an excessively high volt-
age with a small current may require
a larger unit for the same wattage out-
put. hecause the high voltage in the
armature will require more room for
extra insulation, and also creepage
paths must be longer for external cir-
cuits. These extra precautions increase
the size of a unit.

Input voltage also affects the size
of a unit. For the same wattage out-
put a 6-volt input unit will be larger
than a 26-volt input unit. This is due
to the fact that the current for the
6-volt unit is considerably higher than
that for the 26-volt input. That means
larger wire, bigger commutators and
brushes,

The size of dynamotor brushes is
very important.  The temperature of
the commutator depends largely on the
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current density in the brushes.  If the
current denzity in the brushes is high,
bad commutation will result, which
will cauze short life of both hruskes
and commutators. The grade of the
brush must also be proper for the value
of input voltage. When the unit runs,
a film bhuilds up on the conumutators.
Thiz film varies for different grades
of brushes, and each grade produces a
film of different resistance. FFrom this
it will be scen that the grade oi brush
on the 4 side plavs an important part
in determining the voltage oi the B
side.  If the input voltage is low, the
brush must have low specific resistance
and have a film of low resistance, or
the voltage drop through the brushes
and film would be too high a percent-
age of the input voltage.

One of the more elusive jactors 1o
be considered in designing a dyna-
motor iz that of ripple. In producing
d-c by means of a dynamotor, what
ane gets is not strictly d-c. but rect.-
hed a-c. In the rectifving. the re-
sultant voltages vary by as much as 1
per cent from the actual direct current
value. In other words 995 would be
d-c and 1% would be variable d-c.
This is variable d-¢, because the ampli-
tude changes, but the polarity does
not.  The normal way to measure the
variable d-c voltage is to place a 2-mid
capacitor in series with a rectifier volt-
meter and place these directly across
the output. The capacitor blocks out
the d-c voltage, but passes the vari-
able component, which is read on the
voltmeter.  Brushes for a specific unit
are chosen or discarded on their abil-
ity to commutate with a minimum o:
ripple. Anything that will affect the
steady output of d-¢ will affect the
ripple value.

It iz well known that silicon iron
has a different permeability in the di-
rection of the grain than it has at right
angles to it. If the laminations in the
armature were stacked so that the
¢rain was all in the same direction, the
permeability of the complete armature
would change as it revolved through
360°. This would cause the flux that
fAows through the armature to fluctu-
ate and increase the variable part of
the d-¢ output, which iz known as rip-
ple. In the early stages of develop-
ment. it was thought necessary to ro-
tate each lamination from the next one
by onc tooth, so that a unitorm flux
path would occur. Later investigation
proved this unnecessary if the punch-
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View of a dvoamotor with a 5.6 v d-c input and 420 v d-c output.
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Right: Observed running data on a dynamotor with a startind amp o

of 108 and starting time of .232 sccond. In this plot F.A 24.2;
450,

1, = 15.8; E, = 536; I,

mgs  are  scrambled  and  random
~tacked.

In the normal motor or generator,
the armature slots usvally run straight
and parallel with the shaft.  In the
dynamotor, to smooth out the abrupt
change {rom ninimuam o maxinm
flux, the slots are skewed in g spiral so
that the change s more uniform and
wradual.

VMong  the same  line, to {urther
smmooth ont the changes in flux, 1t was
also found very desirable to flare the
tips of the pole shoe, The major part
ot the pole face is on the circumier
cence of a cirele with the center at the
center of the armature shait. The pole
tips, trom about one-quarter of the
way i from the end must fare on a
line tangent to the pole face circle at
the vne-quarter mark.

In the windings, it ix very necessary
that all coils have exactly the same
number of wrns.  Most output coils
are wound separately in forms and then
inserted i the armature. In winding
these cotls, 1t is possible 1o vary by
one Or two turns, unless great care is
ohserved or an antonettic winding ma
chine used. The variations of tarns
from coil to coil increases the ripple.

After the windings are in the slots,
the coils must be connected to the
proper hars, <o that when the brushes
pick up the voltage the coil sides will
be in g neutrat zone, 1§ the lineup is
not held very closely, the ripple will be
high.

The suriace of the commutator has
an important function in keeping the
ripple down. It should be iree from
burrs, scratches, and anxthing that
might cause a brush to chatter.  Some
claim  that  the  surface  should  be
smeoth as a mirror, and others that a
very fine microscopic  thread should

be turned on the sariace.  Both weth-
ids have their good and bad points.
Needless to say, the brushes must ride
smoothly anl steady to provide arcless
commutation and produce good ripple
characteristies.

The ripple must, of coarse, he fl-
tered out for quict operation of equip-
ment used with the dynamotor,

In electronic apparatus, background
hash s hard to overcome. Some of
this hash is generated in the dyna-
motor and s picked up by the elec-
tronic svstem hoth as conducted and
radiated nose. During mvestigations
to attempt to reduce this value, it was
discovered that the physical position
of the input and output windings i
the armature had an important bear-
ing on the amount of hash generated.
Originally the high voltage winding
was wound in the armature first and
then the mctor winding wits wound on
top.  With this method, it iz possible
to muachine wind the motor winding
and thus redoce the cost of the unit.
Haowever, tie noize is considerably re-
duced by putting the motor winding
on the bottom and the output winding
on top. THis I~ a more expensive way
of winding an armature, but the better
performance justifies the added cost.
An additional method for reducing the
hash s the addition of small bypass
capacitors across the commutators amd
brushes,

The next consideration is  duty.
Unitz are elassed as intermittent or
continuons, Continuons duty machines
are alwave larger than intermittent
duty ones for the same output watts.
Temperatuce rise is the factor that
governs the size of the dynamotor.

There are innumerable cyveles dor
intermittent duty unitz.  For instance.

ime evele could be one minute on and
three minutes off. That is a 239 duty
cvele.  Classing & duty cyele in per
cent could be very misleading. A
cvele of fifteen minutes on and forty-
five minutes off s still a 25%% cyvcle.
However, a unit that could stand one
minute on might not he able 1o stand
fifteen minutes continuously.

There is another factor in the duty
line to be considered, and that is the
type of operation, or how eften a unit
is started and stopped.  In some appli-
cations, 2 unit is started and runs for
a long period of time before it is shut
down.  Another may start and  stop
very frequently.  Special care must he
exercised on units that start and stop
many times,

Dynamotors are required to operate
under many  different  circumstances
from the poles to the tropics, from be-
low sea level 1o fHifty thousand fcet of
altitude, and from dry operation to
that of operating inmersed.  The ab-
hient temperature  requirenments  in-
Auence the design of a unit in that the
higher the ambient the larger the unit
for a given output.  The insulation
must he capable of withstanding the
higher temperatures  without failing.
This means thicker and heavier in-
atlating materials.  In turn, it makes
the slotz bigger to accommodate the
thicker material.  In the higher am-
hients, the lhieat transier is less, so the
losses must be kept down,  This calls
far heavier wire, which again makes
the unit bigger and heavier.

Bearings and bearing lubrication are
a problem, particularly if there is a
hot and cold test to be met.  And yet
there is no successful high and low
temperature grease. A single grease
may be good for either high or low
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Performance characteristics of a Jdynamotor with the

temperature, but not for both. For
high ambient use. the bearings must
be capable of being relubricated at
short intervals.  The niost common
type of bearing for dvnamotors is the
ball bearing. Plain or sleeve bearings
have been used from titue to time, but
leave nwch to be desired from their
perfornance.

Dynamotors are sometines required
to operate in explosive atmospheres.
If this is so, special construction nmst
be used. The explosion proof unit
must be capable of having an explosive
mixture set off inside the unit and not
ignite an explosive mixture surround-
ing the unit.  This means two things.
The shell and end covers must be
strong enough to withstand the force
of the explosion and also have the type
of joints that will not allow the flame
ingide to reach ontzide and ignite the
surrounding mixture.  Tlis type ot
unit 1= the biggest and heaviest for
any given rating becanse of its con-
struction and the fact that it cannot be
fan-cooled.

One of the main operating charac-
teristics is that of regulation.  This i«
expressed in percentage and is found
by subtracting the full-load voltage
from the no-load voltage and dividing
by the full-load voltage with the an-
swer multiplied by one hundred:

]‘: a0 boad = l.:l'llll load
Reg = - — — | x 100

l:,llll I Tomd

When these measuremients are made.
the smme input voltage must be main-

16 »

input voltage maintained comstant at 25.5 volts.

tained. The normal regulation for a
dynamotor is in the neighborhood of
17%. To get good regulation, it is
necessary to use large enough wire in
the armature so that the /R drop for
both the 4 and B winding is tow. If
this drop is low, then the difference
between the no-toad voltage and the
full-load voltage would also be low.
and good regulation would automati-
cally follow. Ii a unit requires some
special output value such as a high
voltage. a small wire size nmst be used.
The regulation would then be high.
Theze factors are all interrelated and
must all be considered when deciding
on the proper unit for any particular
application.

Dynamotors vary in efficiency from
43% to 69%. depending on which end
of the rating a frame has to work. The
more watts taken from a certain frame
size unit, the higher the efficiency will
be. This is due to the fact that a good
percentage of the loss is more or less
fixed for a given frame size. A dyna-
motor to produce 15 watts continu-
ously on a 28- or I4-volt system woukl
be 234”7 in diameter, 414”7 long. and
weigh 314 pounds, A dynamotor to
produce 60 watts continuously on a
28- or l4-volt system would be 47 in
Jdiameter, 7% long. and weigh 9
pounds, 11 eunces.

In the aircraft applications, weight
and =ize are very nmportant consider-
ations. Space Is not abundant in an
airplane, and the more weight the
plane has to carry as equipment, the
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less it can carry either as bomb load nor
pay load. In the commercial airlines,
one extra pound has been estimated to
cost as much as $1,200 a year. With
this in mind, the engineer must use
extreme ingenuity and be constantly
on the lookout for new ways and
means to decrease the weight and size
and vet not sacrifice performance or
service life.

The motor side of a dvnamotor with
low wattage output is normalty a
shunt motor. When the wattage in-
creases, it is necessary to do sontething
to keep the starting current from be-
coming abnormally high. For if this
happens, injury may occur to some
parts of the circuit, but the main diffi-
culty is in the fusing of the units.
When the starting current is too high.
it takes such a large capacity fuse to
handle it that there is no protection
for the dynamotor even under 3009
overload. The starting current is re-
duced by adding series turns to the
field coil, thus compounding the motor
end. It ts possible in this manner to
bring the starting current within al-
lowable limits, but in doing so some
regulation must be sacrificed. This is
due to the added IR drop in the input
circuit, which changes between no load
and full load conditions.

Dynamotors are required to start
fast and, in many cases, very often.
They often must operate at -33° C
after soaking at this temperature for
a tong period of time. These starting
characteristics are obtained by the
same series field that is used to reduce
the starting current. This gives the
necessary torque for quick starts and
fast acceleration even at the very low
temperatures.

All dynamotors are required to op-
erate in a smooth and non-vibrating
manuer. This is accomplished by dy-
namically balancing the armatures. To
dyvnamically balance an armature, it is
set up on spring supported bearings
ance, so that by reading the point
to the bearings, and the amount of un-
balance is read on a meter while at
the same time a stroboscope lamp is
synchronized with the point of unbal-
ance, so that by reading the point
shown while the armature is rotated.
the operator knows where to add bal-
ancing solder to overcowe the unbal-
ancing couple.

Vibration may also e caused by
rough bearings or Dby bearings that
have been exposed to dirt and have
picked up some dirt in the greasc.
The normal allowable maxinnum am-
plitude of vibration on the heads of &
dynamotor iz in the neighborhood of

(Continued on pagc 36)
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For the first time u// the features
listed above are combined in one pre-
cision instrument, to give you signals
of uimest purvity and accuracy for high
fidelity measuring work.

Inaddition, the new -bp- 206A Gen-
erator includes low-temperature
coctlicient frequency determining ele-

quality audio circuits, the -bp- 206A
is ideal for FM transmitter mainte-
nance, studio amplifier and console
testing, a source for bridge measure-
ments, a-f voltage or transmission
measurements; and for other applica-
tions requiring a very low distortion
signal of known amplitude.

RESISTANCE TUNED TUNED VACUUM TUBE MATCHING
OSCILLATOR AMPLIFIER VOLTMETER  ATTENUATOR  TRANSFORMER ?058?1
Son
— OQO =
/ /. I
SINGLE DIALCONTROL Z111db, 0.1 db steps gopal
Figure 1 — Circuit Structure of -hp- 206A Generator

ments for high stability and unvarying
accuracy over long periods of time.
A precision atienuator varies output
signal level in 0.1 decibel steps
throughout 111 decibels.

Resistance-tuned Oscillator

The resistance-tuned oscillator is
followed by an automatically tracked
amplifier whose high selectivity re-
duces oscillator harmonics. Following
the 111 db attenuator is a transformer
which can be matched to loads of 50,
150 and 600 ohms. A 600 ohm single-
ended outputisalso provided (Fig. 1).

Specially designed for testing high

Frll details arailable on request

HEWLETT-PACKARD CO.

1840E Page Mill Road, Palo Alte, Cclifornia
Export Agents: Frazer & Hansen, Lid,
301 Clay Street * San Francisco, Calif., U, &, A,

Power Supplies Frecuency Stendards

SPECIFICATIONS

FREQUENCY RANGE: 20 ¢ps ta 20 ke, 3 bands.
CALIBRATION: Direct in ¢ps on lowest band.

STABILITY: Better than 2%. low temperoture
coefficient frequency netwark.

QUTPUT. 415 dbm into 50, 150, 400 ohms.
Aoprox. 10 v into Open tircuit.

QUTPUT IMPEDANCE: 50, 150, 600 ohms bol-
anced. 600 ohms single ended. Matched
internail impedances.

FREQUENCY RESPONSE: within 0.2 db, 30
¢os to 15 ke, beyond meter, at all levels.

DISTORTION: less thon 0.t above 50 ¢ps.
Less than 0.25% below 30 cps.

HUM LEVEL: 70 db below ou<putsignal, or 100
eb below zero level.

QUTPUT METER: Reads in dbm or volts.

ATTENUATORS: 111 db in 0.1 db steps. Accu-
tacy approximately 0.1 db.

4

Amplifiers

Avdic Signal Generaiors

UHF Signal Generafors  Square Wave G

eneratdrs

Noise and Distortion Analyzers

Electronic Tachometer:
Audio Fraquency Oscillators  Attenvators

Wove Analyzers
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Frequency Meters

Vacuum Tube Valtmeters
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Measuri

of 829-B at V-H-F.

in of Receiving System R-F
nverters Operating in the F-M and TV
Bands, Using Power input to the Circuit.

Application

WHEN AN k-F amplifier and converter
circuit, of the type shown in Figure
I, 1s used. sensitivity measurements
are conventionally made by connecting
a standard signal generator supplyving
a modulated signal to terminals (I-1)
through a specified dwmmy antenna
network, and then adjusting the signal
to produce a specified standard output
from the recener. In a low-ire-
quency receiver. it is common practice
to obtain additional data by connect-
ing the signal generator successively
to points (4-4}, (3-3), and (2-2

through a low-impedance blocking ca-
pacitor. The frequency and voltage of
the signal generator are adjusted for

Fiture 2
Signal generator to tesonant Circuit connections
for maximum power transfer. Maximum power
is transferred to tumed circuit when capacitor
C and C! are adjusted so that the impedance of
the circuit between point a and ground is re-
sistive and equal to r which is the sum of the
added resistance R und the internal resistor
of the generator. The method applies to either
circuit shown here.

RECEIVER
SIGNAL — TUNED CIRCUIT
GEN, -

4
L._=o. - | RECEIVER
SIGNAL TUNED CIRCUVT]

GEN. = (b) e

cach test point to give the standard
receiver output.

The voltage input at the i-f required
at terminals (4-4) to give the stand-
ard output may be described as the
voltage sensitivity of the receiver at
the first i-f grid. Similarly, the inputs
at the signal frequencr required at
points (3-3) and (2-2) may be de-
scribed as the voltage -ensitivities at
the converter grid and at the r-f grid,
respectively. The radio of the re-
quired input at (4-4) to the required
input at (3-3) is the conversion volt-
age gain from converter grid to i-f
grid provided that the receiver is
nearly iree of feedback effects. The
ratio of the required input at (2-2) to
the required input through the dummy
antenna to (I-7) is {irequently re-
ferred to as the antenma circuit gain,
but it must be understood that the
dumniy antenna iz considered as part

of the antenna circuit for this defini-
tion.

High-Frequency Considerations

At high irequencies. the attempt to
make these measurementz with the
toregoing method leads to erroneous
and misleading results. The major dit-
ficulty is caused by the substantial re-
actances of even short pieces of wire
at high frequencies. A zignal gene-a-
tor is calibrated in term: of the open-
circuit voltage across its terminals,
but it is physically impo=sihle to bring
these terminals exactly to the points
at which voltage-sensitivity measure-
ments are desired, even when the ter-
minals are at the end of a fHexible
cable.

It i: possible, however, to intro-
duce a measured amount of power into
a circuit of a receiver without en-

Figure 1
A typical r-f amplifier and converter circuit used to study sensitivity and gain jo the f-m and tv bands.

RF AMPLIFIER (——

+8

CONVERTER

@

TF
AMPLIFIER

3

&
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commtering sinilar dithiculties: Figure
20 Inthis setop, o resistor K oand an
adjustable capacitar €
hetween the ~signal gencrator and the
tuned  ciremit, Maximum
power will Tee tramsterved to the tuued
dreiit when capacitors ¢ and €, are
adjusted <o that the inpedimee ot the
cireuit etween point o and ground s
resistive and equal to r, which 15 the
suth of the added resistance K and the
internal vesistance of the generator.
{ The method applies to cither eireuit
of Figure 2.0 Ahhough the required
capacitor adjustments will he ditfer-
ent, the amount of povwer which can be
transierred with a wiven signal-gen-

are connected

receiver

criator terminal voltage is the same for
cither cireuit. When the adjustments
Tor maximunt output have heent com-
pleted, the available power, 2, i~ equal

to the power transderred (o the re-
ceiver circuit and i given by the
cepation

| oo

Where: ¢ i the open-eircuit voltage
at the generator terminals,

and #ois the s of the added resist-
ance K oand the internal resistanee
of the wenerator,

In practice, resistor K s con-
nected to the high-potential terminal
of thie <ignal generator, and the ad-
fustable capacitor (C is connected he-
tween the resistor and a0 poinn near
the high-potential end of the receiver
cirenit under comsideration. .\ value
of approxiiately 300 ol for re-
sistor K has heen found suitable tor
frequencies near 100 me. At other
(requencies. however, ditfferent resistor
valnes may e more suitable. Two
picces of hookup wire twisted together
may he used for the adjustable capaci-
tor €. The cirenit is nmed o resan-
ance with the ~ignal frequency by use
of whittever tming  means are pro-
vided and the receiver onfput i~ noted.
Vartous adjustineuts of the series ca-
pacitmee tricd. with
ment ot the receiver cirenit 1o reson-
ance i eich instanee, until the adiost-
nielt giving maxinun veceiver outpat
i~ fomul. The ~ignal-gencerator volt-
age i~ then adjnstedd ta the value giv-
my ~tandarvd power ottput trom the
receiver adnd this voltage i~ recorded.
The power sensitivity can then be
compitesd trone the signal - generator

are readjust-

voltage and the redistance, 7

Example

In applyving the foregoing method,

an i-mocireuit similar, but not iden-
tical. to Figure 1, was nsed. Tubes
were a0 P2BEO as a0 converter

ON JO a~ an r-f amplitier.

The signal irequency used was R
me  frequeney modulated  with 400
The receiver ontput wias 30
260-0lm resistor

cyveles,

mulliwates. .\ wis

3 -38 MMFD
i |_|
- Ly Ly
7800 TO
e v
WMFD .
Ll 4 AmTt:ONNA
DRIVER ] - | FEEDERS
|
Le L
L_ e = 1 3-35 MMFO
K [ -2 L‘k -5 ;
B 400
=
L=T8
& £40 WMD)
-
R
@
WOOULATOR
: el . A "8 twitw cAT¥obe ias)

Figure 3

A velef platesmodulated pushpull rof power amplifier {operating at about 200 me) for the 829-B.

nsed, the output resistance of the ~ig-
nal generator being 26,5 ohins, giving
i total resistanee of 286,53 ohims. Since
the antenna cirenit of the receiver was
designed 1Tar 300 ohms, this resistor
can also he used “or the dunmy an-
tenna, Conneetions corresponding 1o
points (2-2) and (3-3) of Figure 1
were made through a0 twisted-wire
capiacitor and  connections to (-7
were mivde through the resistor only,
The measurciment values gecured ap-
pear in Table 1.

The power ratio (3-3) ta (2-2) is
the effective power gain of the r-f
amplilier stage. This ratio represents
the real advantage i sensitivity ol
tained by adding the r-f stage to the
receiver, and, therefore, conveys more
significance to the designer than a
measnrement of - grid-to-grid  voltage
ain.

Advantages of Method

When measurements are made  at
the imput civenit of the converter tube
(-3 Figure 1y, an importut advan-
tege ix obtained. becanse the signal is
intraduced with only o <light disturh-
ance of the circuit by the measuring
cquipment. Fhe nmpedance of the in-
put cirenit to the signal frequeney i
reduced to halt s normal vatue, but
the impedance of the circuit to the
uscillator ivequency clizanges very lit-

Table 1
Measurements mhul:l_ltd with typical f-m
receiLer,
Signal Available
Point of Generator OQutput Power
lnput {volts) P (watts)
[IREX 0 123 % 10" 13.7 > 1~
(2-2y...... 23X 1 0,40 > 10 =
(1-1y...... 2ix 040 % 10
Power ratio (3-3) to (2-2),....... 2 29 61
Power ratio (2-2) to (1-1)y. ... 1.0

tle. At high ifrequencies, the amount
of oscillator-frequency voltage  in-
duced in the signal-grid cireuit is fre-
guently an huportant factor in deter-
mining the periormance of the con-
verter tube,  Consequently, a method
of measurement which does not affect
the induced voltage gives a better in-
dication of tube performance than a
method in which the ~ignal grid s
cffectively short-cireunited 1o ground.
The 829-8

RecexTLy TueE 1yee 829-B pushpull
r-i beam power amplifier was an-
nounced to supersede the 829,

In Figure 3 appears a typical v-h-f
plate-modulated  pushpull r-f  power
amplifier, operating at approximately
200 me, in which this tube can he
used. The coils 1., and L, are com-
posed of 147 copper tubing, approxi-
mately 107 Jong and spaced about
74" hetween centers. The L and L,
coilz arce of 38”7 diameter copper tub-
ing, abowt 77 long and spaced approxi-
nately 747 between centers. Dimen-
sions of Looand 1. are dependent on
the type of driver nihe nsed but usually
are similar to La and Le The coupling
of L, Leand L, Lo must be adjusted
tor aptimumn grid excitation. The grid
resistors in the Lo 1 cirenit should be
adjusted at voltage node.

IFor stable - wmplitier operation,
the 829-B must be  shiclded. One
method of deing this s o neamt the
tube with one end throngh o hote in a
mictal ]ll.’llc o that the (‘dgc of the
hole is close o the internal shield of
the tube. Sinee at v-h-f short leads
are essential, r-t bypassing must be
weomplished close to the tube termi-
mals. Ribbon leads acting as plates
Hothe hypass capacitors are effective,

| Data bused on copyrighted information
suppliod by RCAHI
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VETERAN WIRELESS

Benjamin Wolf Retires

VETERAN BENJaMIN WoLF, known ta
all old-timers as the manager in
charge of the FCC monitoring station
at Grand Island, Nebraska, retired
recently, with forty-two vears of Gov-
ernnient service to his credit. (The
Grand Island station was the first
primary radio monitoring station to be
set up in the United States, the site
being chosen because of its central
location.) His plans for the future
are not definite, except for one thing
—lie is going to do a lot of fishing.

Benny’s first work was with the
U. S, Navy, where he enlisted in 1903
as an electrician. He was discharged
in 1913 as a chief radio electrician,
and soon after was appointed inspector
in the radio division of the Depart-
ment of Commerce.

When the first World War came
on, he reenlisted in the Naval Service
as a lieutenant, and was made coni-
nmunications superintendent of the 13th
Naval district. He retained a commis-
sion in the Naval Reserve for many
vears, later retiring irom the Reserve
with the rank of leutenant com-
mander.

In 1915, BW was named special
agent in charge of the exhibit of the
Department of Commerce at the Pan-
ama-Pacific International Exposition,
and was awarded a silver medal for
his services. While on this duty he
saw the first tiny audions exhibited
by Dr. de Forest, and has never lost
sight of them since!

Happy fishing, Benny!

Dr. Lee de Forest Biog.

IT 15 asoUT time to dedicate a few
paragraphs to our honorarv president,
Dr. l.ee de Forest. The grand old
audioneer is working hard: During
the summers he is deep in the realms
of color television. his habitant being
Chieago; winters, he revels in the
more delicate atmosphere of Los
Angeles, Incidentally, he has com-
pleted his long-promised autobiogra-
phy. which is due for printing this
month. You'll get full notice in time
to buy a copy before the edition is
completely exhausted.

20 e

OPERATORS

VWOA veteran Benjumin Wolf, who retired re-

cently irom government service. He had been

in charde of the FCC monitoring station at
Grand Iskand, Nebraska.

Recently, Doc paid a visit to the
Buréau of Ships, Navy Department.
Washington, which, under its old
name of Bureau of Steam Engineer-
ing, bought much of his early equip-
ment. In fact, the division was known
asx the Bureau of Equipment when his
first spark sets were installed. at Key
West and other points.

Doc was greatly impressed by the
progress made by Navy men in elec-
tronic equipment. He was especially
interested in the automatic tuning fea-

Hororary member Brig. Gen. Frank E. Stoner,

chief of communications at United Nations. who

was in Palestine recently to ser up U,N, radio
contacts.

T e i,
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ASSOCIATION NEWS

ture of one of the transmitters, ex-
pressing a desire to tear into it and
see how it worked! This shows that
the old spirit is still there. for he
demonstrated the same urge when he
inspected the first vacuum tube trans-
niitter, on tie S. 8. George I ashing
ton, in 1925, when he was the guest
of Chief Pickerell and operator Tony
Tamburino, both veteran VWOA
members.

Later. Doc was taken to Annapalis
and there saw a fairvland of high
frequency. According to the story,
when he inspected the method of melt-
ing ice irom the antennas by heavy
currents of power frequency. he re-
marked that it was “one of his old
patents, but the Navy could use it!”
The Navy spokesman (or recorder)
remarked that it had expired, any
way.”

Personals

Hoxorary Memser Brig. Gen. Frank
E. Stoner. who is now chiet of com-
munications at the United Nations. and
wias in Palestine recently to set up
U.N. radio contacts. asked his othce 10
phone VWOA {for names of operators
who would like to pound brass and do
some general operating in Palestine.
Several veteran VWOA boys did a
bit of scouting which we hope resulted
in the ops for the all-important inter-
national job. . . . Bill Simon recently
returned from a week's vacation. Bi'l
reports that his oldest daughter has
graduated irom high scliool and is
scheduled to enter Houghton College,
Houghton, N. Y., this fall to major in
religious education. Incidentally Bill's
vacation spot is out at Rocky Point.
not far irom the towers and plant of
RCAC on the north shore. . . . Honor-
ary member Paul Galvin. president of
Motorola. retired recently as chairman
of the RMA set division. Upon recom-
mendation of PG, the RMA board of
directors voted to continue the associ
ation’sc policy not to sponsor or en-
dorse any public or trade shows of
television or radio receivers. . . . We
are indebted to George Clark for the
interesting facts about Benjamin Wol{
and Doc DeForest, this month. Thanks
sincerely, George!
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“Berndix REGULATED
NAMOTORS

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

Under the maost severe conditions in which vour electronic instal- @ Qutput voltage constant within plus or

lations are expected to operate, Bendix* regulated dynamotors will minus 2.5% af rated locd, with as much
5 » as 30% input veltage variation.

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

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

care which has made Bendix Aviation equipment famous for quality ment under extremes of tamperature,

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

ment for detailed information on Bendix regulated dynamotors.
o ¥ Allows the use of smoler, lighter, less

Dynomoters - Inverters - Convertors - D.C. Motors - Carbon Pile Voltoge Regulators expensive components in design of elec-
tronic equipmert.
RED BANK D!VISION of P
—
~— CrIOIY o Tube [ife materiolly lengthened due to

narrow valtage toleranses.

TRADEMARK
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Stub Tuners For
Power Division

AT G PREQUENCIES such as used in
f-m and v bhroadeasting it i~ often de-
sired to divide the power into two
loads or antennas. and cmploy o power
dividing arvangement. The <ystem has
heen used very effectively at WIHKN
to control the division of power e
tween the vertically and horizontally
polarized eimmponents.

Qualitative Explanation

Firzt let us consider gualitatively
how this power divider functions. 1
7.
stub f short is = frow Tiie 7 it will ap-
4
pear as an open civewit where it joins
on to the coneentric lie. Now if stub
7.
2ol = from line 2 it will present a
2

~hort eircuit where it joinz on to the
concentric e wud thus prevent the

pover flowing to output 2. Further-
7

more, sinee this <hort cireuit is = from
4

the Junction ol the input concentric
line 1t will Took Tike an open circuit at
this point, with the rvesult that the
poner will Now into the mput concen-
tric hine having i characteristic resis-
tance of Koo AL ot the power will
flow past the junction of line 2, june-
tion of ~stb 7 and on ot throngh line
I with a good impedance mateh at all
points. Next, et us eonsider that hoth

7.
~tubs arve moved -

4
lar taushion all of the power will flow
out of transmission line 2 and no
power will flow out ol transmission
lne 7. 10 the transmission lines are
matched into their characteristic re
sistinee then these stubs con he moved

Then 1 a sim

Figure 1
Concentric ling <1ub tuner poner divider rrange-
meat used at WHKN.

22

Controlling Division of Power Between Vertically and

Horizontally Polarized Components at F-M and TV

Frequencies.

by CARL E. SMITH®

Vice President, in Charpge of Engineering,
United Broadcasting Company

through  this
I3
niintaining = difference in length, and
4
the power will be gradually  shifted
trom one transunssion line to the other
amd an impedance mateh will be main-
tained at the input and output  ter-
winals at all times,

quarter  wavelength,

Quantitative Analysis

Now we will consider the quantita-
tive analysis of this power divider. In
Figure 1 the input impedance at the
huiction of <tub T s,

R, (+ _I‘.\’:)
ln = —— — {1
R. 4+ /Xy
Where:

Z.. = ohms miput impedance at stub /

junction

R. = olius characteristic resistance

ol line [
N, = ohms reactance of stub 1

And the input impedanee at the junc-

tiott of stub 2 1s.

R. (4 /X2
2= - —
R, + /X

Where:
K. (4 FX:2)

R. + /X,
IR, = olimz characteriztic resistance
of line 2
/XL = olmiz reactance of stuh 2
Since stub iz 8 degrees in length,
the reactance of this stub can be writ-
ten as

INi =7 Rowanp (3
a .‘F.\‘:l president of  the
Institnle of Rudio Flectronies,

Cles (’I(Hl(f
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And sinee stub 2 i 4 4 90 in length.
TN = /R, tan (8 4+ 90)

=/ Racot 8 t4)

To show that the input impedance i~

always equal to the characteristic re-

sistance R, we can set up the equation

of the input at the juunction of the itwo

transmiszion lines.  Since 7, and Z,
»

are both a distanee of — front this junc-
4

tion they are transformed to the ful-

lowing values at the junction point,

R.F
Za' == (3
and
R.
2 = —— (o)
7
Figurs 2

Circuit diagram showing the relationship of phase
£ and the veltage vectors in a concentric line
stub tuncr power divider.

AEi
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If the input is always equal 1o R, then
we should have the following identity

R R
A/ PN R.:
Lo ARG ORE L4 Za
— + S
Zu Zn
or Re=Za 470 )
Now substituting  cquation  (J)  into

cquation (1) and then in equation (7))
for Z,. and substituting equation (/)
mto cquation (2y and then e equa-
ton (7)) for Za we get

R, 0 Rotan 3 R (-1 R., cot 5)

. + -
R4+ 7/ Rotans R JR,emm 8

ftan 8 feotr s

14+ 71tanfd 1—jet 8
)

Multiplving hoth sides of the equ-
tion by (1 4+ jtan 8) (1 = jcot 3) we
have

l-fem 8 +rtang FtanBoat B

jl:lllﬁ =+ tanf coth — e -+ tanfd cotg
Ninee n 8 cot 8 Lot i< evident
that this equation is an wdentity and
theretore the stuly tiners operated as
shown in Figure T will always present
a pure characteristic loud to the gen-
erator, regardless of how the power is
divided between the two loads which
must alwavs present a charaeteristic
resistance Lol of the
divider network,

R. 10 power

Vector Diagram

It 1~ also of interest to note the volt-
age magnitudes and  phase
ships of the voltage vectors in this
power dividing network; Figare 20 11
it were not far the 907 phase delay in

relation-

Py
the — wavelength lines ironn the com-

1

mon feed poant 1o the shovting stubs,
the mput veetor would lay along the
diameter o the cirele fagram. Tt
will be noted that the phase of output
Ioas always 909 nadvanee of the
phase of output 2. A~ the power to
ontpat 7 increases from zero to maxi-
mnm the phiase retards from zevo 10
0 as IFigure 2. A\t the
same time the power 1o ontput 2 will
vary from anaxinmm to zero and the
1o 180 0 The

shown m

phase vetards from 90

' | [
0 e |
90 I = .. T — i
eo T
7l |
k. o1 | ¥,
81—~ 1 — —/ —t— N
T HIW .
f!ﬁ 1 —t - : —M.-EI
i ; ]
540 60§
- | L]
& ,’f 1 T i e G
|
. ! = ae
g pof o ]
L] ""f I i S P S 90
}f | _]
A |
L 38 3560 65
2 in Degrees

Figure 3

Plot of Ps and Pu as a function of §: total power is caprossed as B 7

angle 815 the same asz the clectrical
angle illustrated in Figure 1.

Power Division Curve

The power division as a function o
stub placement can be derived from an
analysis of equation (7). The indue-
tive reactance in Z, must ecqual the
capacitive reactance in Z. This can
be proved by equating the reactance
components of cquation (&) equal to
zevn and showing that the equation is
an ddentity. The resistance compo-
nents of cquationz (7) and (8) can be
written as

K., tan* 8 R.eo™ g
Re =R Ri=— - —
T4 tan® g8 I 4 o™

(]

The power division in the two loads
i~ proportional 1o the respective ve-

sistances. Therefore, the power in
li”l’ [ARTN
R. tan® g
Pi=b0—=101- it
IR 4+ tan'p

.

and the power in line 2 s

R cort s
=0 —==14 (1)
IR. P4 oe® 3

Where:
' =
I=

. = watts power in line 2

walts tatal power

witts power m line J

R, = ohis resistance at junction of
Yine f
olins resistance @t punction of
line 2

R. = olins characteristic resistance

3 — degrees length of stuh as shown

e Figure |

PYoand P have been plotted i Fig-
ure 3 as a function of 300 The ol
power is expressed as 10067,

Example

I aconeentrie Tine stub tuner power
IFignre 1. the
ohms,

shown i
resistanee is 52

divider, as
characteristic
1 ontput I is to receive S0 watrs and
otput 2 s to reccive H0 watts, what
is the praper adjustment of the stubs?

SNolution: Reterving to IFigure § the
~tubs must be <et such that & 32,
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A Studio Modulation
Monitor Setup

Synchronized Light-Flash Monitor Setup Devised to Help

Announcer Maintain Studio - to - Transmitter Program

Levels.

MoDULATION MoNITORING ax used in
small stations i« often not too satisfac-
tory. The usual practice is, of
course. for the announcer to ride gain
at the studio by means of the console
74 meter. If the announcer is inex-
perienced, careles: or used to a differ-
ent console, several days of inefficient
operation must be overlooked while he
is learning, Even then dithculties may
be experienced, particularly  when
using bi-directional mikes, since the 2t
meter reads both peaks while the mod-
ulation monitor reads only one. Some
errur may be intraduced due to phasing.

Meter and Flashing Light

Our modulition. monitor' employs
the customary meter  and  flashing
light. It was felt that a light flashing
similarly in the studio would assist the
annotncer in achieviung proper gain
control and thus improve volue level
at the transmitter.

Direct Line Connection

\ccordingly we rewired one jack in
the jack panel at cach end and con-
nected the spare line directly across

1eneral Radic 231

24 e

by WILLIAM J. KIEWEL

Chief Engineer
KROX, Crookston., Minn.

the bulb in the modulation monitor
without going through equalizers.

(Our transmitter is located about
three miles from the studio and con-
nected by an operating loop and a
spare.  Both loops are equalized, but
their resistance without the equalizing
circuit is 300 ohms each.)

Use of Unequalited Line

Another jack enabled us to jack
quickly into the spare line equalized.
By using the unequalized spare line
across the bulb and a bulb of the same
type (G.E. 120 v 6 watt) at the stu-
dio end, we achieved a simultaneous
light circuit, the light at the studio
flashing in synchronization with the
one in the monitor, with no effect on
the monitor. It was noted, however,
that when the light was not flashing,
cach =ide of the telephone line was
150 volts above ground. Since the
telephone company would not tolerate
such a condition the system was re-
designed to isolate the line with re-
laxs.  An immediate improvement was
noticeable in the volume level at the

Figure 1 (above)
Circuit of the svnchronized fiash svstem
cmploved in the studio
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transmitter. The engineer no longer
had to have his hand on the gain ccn-
trol whenever the announcing staft
changed shifts.

D-C Relay at Transmitter

At the transmitter end we used a
spst 24 v. d-c relay wired in paraliel
with the lamp in the modulation in-
dicator. Operating only on peaks the
relay will not chatter on the a-¢ sup-
plied to it. Almost any relay will
work. but it should have a resistance
of at least 500 ohms. or the light in the
modulation monitor will not operate
properly. Incidentally. across the
points of this relay we placed a +43-
volt battery, in series with the tele-
phone loop (equalizers disconnected’.
At the studio end of the loop we in-
serted an army surplus relay designed
to operate 8n 1-7 ma. A 6-volt bat.
tery was placed across the contacts
with a 6-volt pilot light in series,

Wide Application Possibllities

This system which is approved b
the manufacturer of the monitor could
he used anywhere with slight changes
to compensate for various line resist-
ances.
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Broadcast Studio Design’

by LEO L. BERANEK

Technical Director
Acoustics Laboratory
Massachusetts Institute of Technology

THIERE ARE FOUR PRIMARY conditions
to deal with in small studio design
which  have not  always  received
proper attention in the past:

(1) "There are unsufficient reson-
ant possibilities at low frequencies,

(2) It is not possible to locate
both the source and microphotie o
that they make use of all the nor-
mal modes of vibration available.

(3) Flutter echos must be con-
tended with at the higher trequen-
cies.

(#) The absorption of ordinary
acoustical materials at low trequen-
civs 15 too small, hence. a booming
ctfect results.

Generally the solutions involve some
sort of means for sound ditfusion in
the stidio. As a result a fad has
arisen for building studios with poly-
cylindrical  linings.  nwltiple-layered
plywood interiors and hemispherical
bumps. It appears that perhaps an
adequate job of design can be done
without going to the extreme expense
that is indicated by these current
trends,

To remedy the low frequency prob-
fei, Tet us look at the question of
stulio shape, A study of the other
regular shapes such as spherical, cxl-
indrical or cliptical reveals that even
satisfactory  coupling  hetween
source and pickup exists,  Hence, the
desirable trend is away from regular-
ity, not toward more of it.

less

Scientific evidenee indicates that we
can preserve tat surfaces, and still
greatly improve the coupling hetween
microphone and source by adjusting
the walls so that no two of them are
parallel to each other,  This leads to
interesting results,  In the first place.
the skewing of the walls shifts the
resonant frequencies, sotitie of them
upwiard, ~ome  downward. In most
cases this shifting results in the un-
bunching of the frequencies of the
modes of vibration and gives a more
even distribution along the frequency
scitle,

A secomd result is obtained.  There
iz a crosscoupling between modes of

*From a paper preseuted at the New England
Radio Engineerivg Meeting, N

New Approach to Studio D

esign Suggests Preservation of

Flat Surfaces and Adjustment of Walls So That No Two

Are Parallel.

1.3 —
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Figure 1

Relationship between optimum reverberation time and volume of a room.

Beranek indicated that

thic relationship should be satisfied in the hasic design of a swudio.

vibration in skewed rooms which does
not exist in rectangular rooms. That
15 to say, when we sound a low ire-
quency tone in a room with skewed
walls, one (or two) modes of vibra-
tion will be excited. In a skewed
roon. however. several more adja-
cent ones will be excited because of
crosscoupling.  Hence. there will be a
better transfer of energy from the
source to the microphone because
more modes act as the carrier. An-
other interesting etfect results. These
adjacent modes have their own fre-
quencics of free-vibration. When a
number are decaying at once, they will

heat against each other and will pro-
duce a sort of vibrato effect—nearly
imperceptible to the car—hut some-
thing which every string instrumen-
talist or vocalist attempts to produce
when he plavs or sings,

The question arises now as to how
much distortion of the sidewalls there
should be. The general answer is that
there should be as much as possible,
One is. however, limited by economic
considerations and considerations of
appearance and convenience.  As an
example of a suitable compromise, we

(Continued on puge 33)
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Figure 2 IE‘
Layout of a studio =

with non<parallel walls.
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Power-Line

CARRIER

COMMUNICATIONS

Part Il of Paper on 50 to 150-kc Systems. Presented

are Data on Electronic

Transfer Units, Multi-

Station Duplex Arrangements and Calling Systems.

[N THE FIksT pokrTiON' of this paper
the general features of carrier-com-
munications simplex and duplex svs-
tems were analvzed, with specific data
being offered on a single-frequency
manual-simplex system and a two-fre-
quency duplex arrangement,

In this, the concluding article, are
ofiered data on a single-frequency
automatic simplex system, multi-station
duplex svstem and the many different
tvpes of calling systems which are
emploved in carrier-connmunications
circuits.

The single - frequency  automatic
simplex system is the most versatile
of all the power-line carrier communi-
cation syvstems.  The number of sta-
tions on a given channel is not limited
to two. as is the caxe with the usual
two-frequency duplex svstem: it per-
mitz a single conversation among sev-
eral stations on the channel: and it
permits operation with two-wire tele-
phone extensions and through PBX

by R. C. CHEEK

Central Station Engineer
Westinghouse Electric Corp.

boards without requiring balance of a
hybrid unit.

The eclectronic transfer unit is the
key unit in an automatic simplex as-
sembly. It is the unit that performs
automatically the switching functions
required for changing the assembly
from the stand-by condition to the
transmitting or the receiving condition
as required.

The operation of the electronic
transfer unit can best be understood
by reference to Figure 1. The equip-
ment is normally in the stand-ly con-
dition: that is, no signal is being re-

1 ComMunicaTions, August. 1947,

ceived and none is being transnutted.
The transmitter i~ blocked by voltage
I and the radio-frequency circuits of
the receiver are energized. ready 10
detect the presence of an incoming
carrier signal.  The bias-controlled
amplifier is blocked in the stand-by
condition by veltage 2 so that no au-
dio output from the receiver reaches
the telephone line.  During  periods
when no carrier signal s being re-
ceived. the ave circuitz of the receiver
inerease the gain to such an extent that
noise on the channel might become an-
noving if the biaz-controlled amplifier
were not blocked during such periods.
In the stand-by condition. the trans-
mitting andio amplifier i~ unblocked
and ready to amplify voice signals
fraony the telephone line.  Reception of
a carrier signal will cause the trans-
mitting audio amplifier to be blocked,
s0 that no transmission can take place,
once reception has started. until the
equipment returns to stand-by condi-
tion.  On the other hand. if an out-
going  voice signal  reaches  the
transmitting audio amplifier from the
telephone line when the equipment is
in the stand-by condition. it will cause
the entire receiver to be blocked =0
that no =signal can he received until
conditions return to stand by. The
switch from transmit to recrive and
vice verza therefore requires that the
equipment pass through the stand-by
condition in each direction. The
functioning of the transfer unit for
changing from stand-hy to transmit-
ting and recciving is as follows:

Transmit

An audio zignal (3) from the tele-
phone line passzes through the trars-
mitting audio amplifier and is appli=d
simultaneously to the transmitter and
the transfer unit.  The audio signal i3

. Figure 1 {(left)
Functional diagram of electronic transfer unit.
TRANSMITTER AUDIO CARRIER .
AuDIO Figure 2
AMPLIFIER TRANSMITTER Basic units of a multi-station duplex-communications assembly.
I | .
o | . p— T
L | TRANSMITTER (—— TRANSMITTER ——4
1 1 | Fy [
. | | . |
i &
- s 4 | —T 1 |
2 C) ' OSCILLATOR | ( N\ AUBIO
-« — - A
Fre N\ | 10 KG i o AMPLIFIER  ——e———) CONTACTOR
LINE 4 I ] LINE 1 ¥ : 3 l
| l I ,.__I; .
_HB‘-S&"T'Q‘G “Q'g,_"{;‘“Hocrzcmn Hmmrnt:nl: - HJ::!D S B T
RS R e L Rl | |
ELECTRONIC TRANSFER UNIT = l
RECEIVER e | H —
RECEIVER CARRIER F | | NEcEER
AUDID e n | 1 S W
AMPLIFIER AUDIO RECEIVER L i
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tirther amplificd i the transier unit
amd then rectiied by a diode detector,
The positive hias 1 roduced by the ree-
titicd stgnal is applicd to the grid of
a sl theratrom, which ek down
and begins 1o rectify a 10080-cyvele
voltage applical vy 1ts place by an os-
cillator within the unit. The negative
voltage which then appears across the
thyratron load resistor is wsaed vy hlock
the I':l||i<»—l'l'l'qllt'nv_\' circuits of the re-
celver (\'nll.‘l;_’t 4 of |'.ij_'lll‘t' by and
sunultimeonsly to stop a secon'l thyya-
ron from rectitving a 10600-cvele
~sigmal, The extinguishing of this sec-
ol thyratron removes blocking volt-
age [ from the transmitter. allowing
the  audin ~ignal  that  initiated  the
switching function to be transmitted.
The entire sequence of operations de-
~eribed oceurs in 2.5 milliseeonds or
les<, ~o that not even the first svllable
of the outgoing speech is lost.

The disappearance of the awlio sig-
nal rom the telephone does not in-
stantly return the equipment to  the
stand-by condition. Resistance-capici-
tince time delay cireuits with adjust-
able time constants are provided in the
diole rectifier cireuit to prevent the
actuating bias from disappearing im-
mediately when speeeh ccases. This
time delay can be adjusted o allow
return to stand-by conditions at the
end of words, phrases, or sentences,
depending upon the preference of the
user of the equipment.

Receive

The incoming carrier ~ignal (3) is
taken drom the output i-f stage of the
recciver and applied to an amplifier in
the clectronie transfer unit. % he am-
plited signal is reetiied by o diode
detector, and the rosulting bias is used
to canse a thyratron to break down
and  start rectifying a 10,000-¢cycle
voltage supplicd by the oscillator in
the transier unit. Carrent through the
load resistor i the thyratron plate
cireuit produces a negative bias volt-
age 0. which is used to block the trans-
mitting  audio amgplifier. The  same
voltage stmultimeonsly extinguishes a
seeonud thyratron, removing  blocking
bias 2 from the reeciving audio ampli-
fier and permitting the incoming ~ig-
nal to reach the telephone line, This
eutire operation oceurs in 2 milli-
secomds or less.

The disappearance of the carrier
signal - removes  the  actuating bias
furnished by the diode rectifier and
citses the opposite sequence of events,
returning the equupment to the sgand-
by condition.

The applicability of the convention-
al two-frequeney duplex system s

~omowhat limited beeause the ~ystem
can he used only  for point-to-point
channels, It ix possible to use the ordi-
nary two-fregquency duplex system i
a so-called master-station duplex ar-
rangenment in which one ternual can
commumicate with any one of several
others, none of which can connnuni-
eate with cach other, This avrange-
nent s seldom satisfactory, owever,
and it i not widely vaed. The multi-
station duplex system is not subject o
this  limitation  of  the  conventiona!
duplex svstem, and it provides the ad-
vantages of duplex communication he-
tween any two of a number of - tations
on a channel.

Basic Units of Duplex System

The basic units of the multi-station
duplex system ave <hown in Figure 2.
Comparison with Figure 6 ¢ Ang. issuce)
Jows that @ transmitter unit, a receiv-
cr unit, and a contactor unit have been
added to the conventional  two-ire-
quency duplex assembly. None ot the
other imits of the conventional assen-
Dly ave duplicated, such units as the
audio  amplitier, the rectifiers,  the
switching and hybrid panels, and the
calling and ringing equipment  heing
used in common by both receivers and
both transmitters,

Only one transmitter aned one re-
ceiver are nsed at a given station dur-
ing a conversation.  Which transmit-
ter and which receiver are used de-
pends upon the point of origin of the
call. Designating the two frequencics
as Fooand I tor oxample. all stations
would normally reccive on Fo A da-
tion originating a call, however, trans-
mits on . The 19 transnitter 1=
selected by the calling party by the
sintple act of picking up the tetephone
handset. The closing of the d-¢ cir-
cuit through the hook switch operates
a relay which causes the comtactor
unit to apply the output of the audio
amplitier to the awdio  terminals  of
transmitter  F,. Simultaneously  the
contictor unit energizes the dransme!
ter and applies the output of receiver
I°. to the audio hybrid unit. At the
called stazion, the reception of the car-
rier signal from the calling  station
on receiver Iaooperates arelay whose
contacts open to prevent the transter
from transmitter 19, to transuitter 15,
from being made Iy the contactor unit
when the called party replies, Trans-
mitter IFoand receiver s at the calling
station and tranz=mitter K. and receiver
7, at the called station reman ener-
iz
g0, When the conversation s coni-
pleted, the hanging up of the telephones
at hoth stations returns comlitions to

thronghout  the  ermversa-

nornl, with all stations receiving on

1.
Calling Systems

A nuber of ditfferent systems of
extiablishing w call over a carrier chan-
nel are o general use. Among the
more important are: code-hell calling,
voice calling, automatic-bell  calling,
andd diad-selective calling.

Code-Bell Calling

Code-bell calling i the system of
calling <o often used oo rural party
lines in which all telephones ou a giv-
en cirenit ving, the desired posty be-
ing indicated by a code made up of
long and short rings.  The calling
party transmits the code by turning a
hand generator or applving  60-cvele
voltage to the Jine with a push-button
on his telephone instruiments. A relay
m the carrier set actuated by calling
voltages hetween 16 and 00 cveles oper-
ates in accordance with the coded sig-
nid to apply 60-cvele modulation to
the transmitter. At the other {erminal
or terminals of the carrier channel,
the receiver output energizes & circuit
selective to 00-cxcle modulation,  This
circuit in turn operates a relay which
applics ringing voltage (either 20 or
Ol cxyeles) to the telephone extensions,
cansing all telephones to ring in ac-
cordance with the eoded sigmal. Code-
bell calling may be used with cither a-c
or Jd-¢ telephone extenzions, and is by
tar the most popular system of call-
g in power-line carrier work.

Voice Calling

In the voice-calling system, the eall
i placed by simply <peaking the de-
sived party’s name into the telephone
transmitter.  Loudspeakers with indi-
vidual amplibers are provided at all
telephone  extensions to call the de-
sived party.  The lowdspeaker is dis-
connected when the telephone instru-
ment iz picked up.  Calling by voice is
supplemented in some installations, es-
pecially  those  where ambient noise

Tevel is high, v a high-frequency

" audio tone, which 15 transmitted at the

optinn of the calling party. A push-
buttom or kevswiteh is provided  for
this purpose. Voice calling can be
e with either a-c or d-¢ lines.

Avtomatic Bell Calling

In the autemiatic bell-calling -vstem.
the bells on the telephone insomment
Oor instruments at the opposite terminal
are rung antomatically when the call-
ing party picks up his handsct. The
ringing continues for a few seconds
wnd then is cut oftf automaticaliv. To

(Contimued on page 35)
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Organising Studio Facilities

~ L #L Famols I.L':—ﬁ_ﬁ'T_ﬁ.u RII}
| o &2 Amp frzk (dwE
_ 3 1 Wius Mier AT f1 ree imp gukgus
L] _IIE-TW—_T W% fEe damp futpul
8 4 Fow kap Ouks
& LD g4 Fye gmp guipok
CE 4 ked amp ek

& ___ B Fk Fom Nap Digut_

¥ FC Mamtar Wimaz F 4 % Fem lmp Ipub
I Malay okv fL sgr B 15 Welay B Apks
B il Peisy §2 fzir

b T U Y~ I TN —
Ly PI e Eawr G ¥ §I Fen fTabla H

& fF Tern Tuiis

L} M wiks miE®F

T dunditden gick

& ¥l mmsier Mlasr

#3277 plzsp

Spare

Fpaps
_Epmre
10 Spurs,
1% Spare
T

Figures 1 and 2

Typical terminal block designed for a distribution frame for indexing and filing of electrical circuits,

which permits rapid location of all circuits.

In brosdeast work, two tvpes of terminal blocks are

used: one for a-f and another for power. Terminal block A, at left, termingtes a cabhle connected

THE COORDINATION OF TECHNICAL Fa-
CILITIES is an extremely important
factor in broadcast-station organiza-
tion, affording quality production and
showmanship and contributing to good
engimeering practice,

Sysfematic Organization

Smooth operation requires a  sys-
tematic organization of studio equip-
ment and a rigid adherence to the
svstem emploved. The systent must per-
mit continual expansion of facilities
without sacrificing flexibility or oper-
ational situplicity,

Wire Communications Uses

For many vears two continually ex-
panding svstems of wire communica-
tion. the telephone and telegraph. have
employed an  equipment-organization

28 o

to the terminal block in rack or cabinet A.

method that is excellent for radio com-
munications facilities, too.

Filing System

Actually it is a filing system wherein
electrical circuits are carefully filed
and indexed. The filing cabinet of
such a system is called a distribution
frame. Every circuit is readily located
because it is terminated or filed on the
distribution frame according to a defi-
nite plan.  Then all interwiring of
equipment is accomplished by connect-
ing s=hort fumper wires between vari-
ous terminals on the frame.

System Simplicity

Once equipment has been installed,
it need not be moved about should
changes it interwiring hecome neces-
sary or desirable from an operational
standpoint. It is only necessary to
change a few short jumper wires.

COMMUNICATIONS FOR AUGUST 1948
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Letter-Filing Similarity

On the other hand, should it becoms
necessary to remove a piece of equip-
ment to a different location. it may be
moved to another cabinet or some
point where a cable containing spare
wires is terminated: the other end o
the cable being terniinated on the dis-
tribution frame. The operation is
similar in some respects to filing a re-
classified letter in a different folder in
a’letter file.

Application to Broadcast Stations

The distribution frame consists of a
metal frame upon which has been
mounted a number of terminal blocks.
In a broadeast studio, two tvpes of
terminal blocks are required; one for
audio and one for power circuits. An
audio termiinal and a power terminal
block are needed for each rack or cab-
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Wieh A\ Filing Sys

{ e m

Filing System, Providing Indexing and Filing of Electrical
Circuits on a Distribution Frame, Can Be Applied to Broad-
cast Stations to Trace Audio and Power Circuits. Pro-
cedure Facilitates Maintenance, Permits Partial Pre-
Assembly of Equipment, Pre-Wiring Before Studios Are
Completed, and Simplifies Installation.

inet of equipnient. each connected by
a separate cable to its respective audio
or power terminal block in the distri-
bution frame. Separate conduits are
required for each cable.

Indexing the System

Some form of designation indicating
to which cabinet or rack each block 13
connected is the first step in indexing
the system.  Thus, cabinet or rack .4
is represented on the frame by block
A cabinet or rack B, by block B, ctc.
The terminals of andio blocks are usu-
ally numbered by pairs, while the ter-
minals of power blocks are usually
numbered individually,

Index Sheet

\ separate index sheet. kept for
cach block on the frame, discloses in
tabular form . . . designation of the
block, orderly listing of the pair mam-
bers, brief description of the use oi
each pair, and the block and terminals
to which cach terniinal or pair of listed
terminals ix connected by jumper wire.

Flexoline

Flexoline,! or a similar indexing svs-
tem, is best suited to this type of work
because it permits minor changes to
be made in the interwiring without
the necessity of retabulating an entire
sheet for ecach of the terminal blocks
involved. It also permits color coding
certain important circuits throughout

lAcme Visible Records. Chicago. 11,

by THOMAS D. REID

Technical Staff, Melpar, Inc.
Formerly, Audio Engineer, WASH-FM

the entire index, permitting them to
he traced quickly by color. A\ good
cxample is the color coding of a net-
work circuit.  Colored spaghetti could
be used cn the wires at the terminals
to tie in with the color coding of the
mdexing system.

Figure 1 illustrates the manner in
which information is tabulated for ter-
minal block 4. This block terminates
a cable or group of wires, connected to
the terminal block in rack or eabinet 4.

The pairs of terminals are listed
first, After cach listing follows a brief
deseription ot the use of the pair.

Use of Color Coded Leads

Pairs 13 and 14 of block A are color
coded.  The equipment connected to
these pairs of terminals are part of an
important network circuit. with pair
I3 terminating the output of the No.
1 isolation amplifier, a jumper con-
necting pair 13 of this block to pair 2
of block £, which ternnnates the No, 2
remote mixer.

Troubleshooting Uses

Pair 2 of block E in Figure 2 is also
color coded. The information on the
strip representing this pair also tallies
with the information given on the in-
dex of block 4. However. the infor-
mation is in the reverse order. This
brings out an interesting point, the
svstem is automatically cross-indexed.

Ano:her  important  advantage ot

this system i= that it simplifies trouble-
shooting.  Most  trouble in  studio
equipment could be eliminated quickly
ii the source of trouble could be
quickly located.  Often it amounts to
the simiple replacement of @ tube and
this  system permits rapid trouble-
shooting by quick tracing of circuits.

Equipment Pre-Assembly
* A rather novel advantage of the sys-
tem is that it permits partial pre-
assembly of the equipment and pre-
wiring before studios are completed
and cven before some of the equip-
ment is on hand. The cables between
the rack terminal blocks and the frame
terminal blocks can be made up hefore-
hand if the length of its conduit is
known. Ii the interwiring plan is
known, the jumper wires may be ap-
plied to the frame before final instal-
lation. Equipment, if at hand, can be
mounted in the racks or cabinets and
wired to the terminal blocks before the
equipment is installed in the studio.
The entire studio system, in fact. could
be sct up on a factory floor and tested.

Filing System Rules

Because this system 1s essentially a
fhing svstem certain rules must be
met. To have a svstem there must he
a plan: and that plan must be adhered
to if complications are to be avoided.
All who work with the system nust be
thoroughly familiar with the rules if
the svstem is to work efficiently,  One
person should be in charge of this sys-
tem, make all decisions and see that
they are properly executed.
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The industry Offers

DOOLITTLE F-M FREQUENCY AND
MODULATION MONITOR

A frequency and adulation monitor, FD-12,
for the f-m emergency services has heen an-
nounced hy Doolintle Radio, Ine., 7421 S Loomis
Blvd.. Chicaro 3o, LIl llandles one, 1wo. three
or four irequenc anywhere between 25 inc-
170 me and cheexs freguency devianon and per-
centage of modulation,

Provided with plug-in type antenna coils.

‘he unit employ s crystals which are ther
mally controlled for those frcquencies above 30
me. ‘he acenracy is said to bhe gnaranteed to
be +.0015% gver the range of 153° to 50° C.

Direct reading of modulation up to 0 ke on
positive or negative peuks and the peak fasher
to show over-mhilation can be sct at any
value from 3 to 2 xc for e¢ither positive or
negative peaks.

Sensitivity  for measuring is 300 microvolts
or les< acros< the antenna terminals.  The cir-
cnit is so designed that at is possible to meas-
ure distortion in a t-ansmiter.

Hax 300-ohm ontput for a-f monitoring.

JAMES KNIGHTS STABILIZED HEAT
CRYSTAL HOLDER

A crystal holder with & large 7:pin bhase de-
signed to accommuodate erystals from 80 to
10000 ke with o o v heater. and operating
temperature of 30° C =1° has been developed
by Janies Knights Co.. Sandwich, Ilinois,
Available as double oven on special  order.
Crystals elecirostatically shielded.

SYLVANIA AUTO RADIO TUNERS

Precision aning cmbiies huilt to urder for
auto radic reccivers are availahle from the
Parts Department of Sytvania Electric Prod-
ucts, lne.. Emporium. Pa Service provided
lnchl(lt“ toolitg  for producticn. metal stamp
ing, plating, fabrication jud overall assembiy
of component products biilt to customer specti-
fication.

¢ . a

KLYSTRONS NOW AVAILABLE
FROM RCA TUBE DEPT.

Klystron tubes are now being tmarketed by the
RCA Tube Departmen:.

First of the type to be affered are 2K26 anl
2K25, iised prmup.\ll\ in niicrowave relay equip-
ment for tv transmission and in rmulti-channel
communications equipment.

30 o

BROWNING LAB
OSCILLOSYNCHROSCOPE

An o-cillosynehroscope. model QL-J3B. for ob-
servation of trausient and recurrent phenomena
involving wide ranges of frequensies, has heen
arnounced by the Browning I.ai-rramnn‘ Inc..
Vinchester, Mass. A five-inch e-r tule with
4406 volts accelerating poteuntial |s nsed

Other features include a vertical amplmer
bandwidth of & mc. recurrent sweeps of 3 to
300,000 per second and driven ~weep rates of 23
nueroseconds per inch to 200 microseconds per
inch.  An internal trnigger generator is also
provided as well as a variable delay circuit
wlich mas be used to provide delaved triggers
or a delaved sweep either internaliv or exter
nally triggered. A calibration device prundea
mea~urement of deflection sensitiviry through
the amplifier.

Above, Dr. William Shockley (seated) and Dr.
John Bardeen (left) and Dr. Walter H. Brantain.
who initiated and directed the development of
the recently announced Bell Labs transistor,
employing a semi-conductive material soldered
to a mctal base. which ¢an serve as an amplifier
or oscillator. Below. the transistor, which has
produced amplification up to 20 db.
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TRANSVISION SOLDERING IRON

A soldering  jrom called  “Soldetron.”  waich
ighs three ounces. has heen annmmced by
1svision, Ine.. New Rochelle,

Iron features mtcrch’mg able thin llpln.lds,
fingertip control: hakelite handle with cork
covering: heater element incorporated in each
tip head.

The iron s said to heat up within 26 ~econds
from a cold starr.

[ron supplied for operation on 110y a-¢ 30-60
cycles; thiongh transformer supplied with iron
or 6-8 wvolt a-c or d-c without transformer
(from an automobile battery). Choice ¢f three
tip-heads — long, stubhy. or medium  ~hape
heads. Overall size of iron is ¥ 7°x15/10"

W

SWITCHCRAFT LITTEL-PLUG

Litte!-Plug  fearuring a1 dunal-purpo~c sleeve
terminal which can be clamped over the metal
braid of shiekled wire cables. to provide a cahle
anchor has been announced by Switcheraft, Ine..
1328 X0 Halsted Street, Chicago 220 Illinois.
Can be soldered or he clamped over outer in
sulation of unchielded 2.conductor cable, An
extra lug is provided in the terminal for wire
cmmection,

A\ one- mece tip rod lhrc.ul~ into the tip ter-
minal and is staked to insure nghmc,-

Available in red or Dlack tenite handles o
nickel plated handles for shielding. Al ex-
terior metal parts nickel plated,  Fir 5" diam-
eter jacks. Body and handle 4" outside dinm

cter,
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RCA 500-WATT TV TRANSMITTER

A 360-watt tv transmitter. type TT-300.\. has
been announced by the RUA Engineering Prod-
ucts Department,

Used with this tratamitter a three-section
RCA super turnstile antenna. which has a gain
of approximately four. can radinte an effective
output of about 2 kw.

Transatitter is housed in two identical cab
mets which can be installed as one unit meas-
nring 3 wide. or arranged as iudividual cab-
inets, each 31" wide.

The video =section consists of the carriers
wenerating circnits. video amplifiers. modulator
power supplies. and the necessary control cir-
cuits.  High-level modulation is employed in
the power stages. peérmitting meter tuning of
the preceding r-{ stage as straight-ierward
class € amphtiers.

Another feature of the video portion of the
transmitter is the clamp-circuit type of d-c in-
sertion used in the grid circuit of the molu-
lator, whicl is said to amtomatically maintain
the proper black level.

The sound section of the transmitter consists
basically of a 23¥h-watt [-m sound transmitter

{type BTF-25(A\).
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GENERAL RADIO CAPACITANCE
TEST BRIDGE

A capacitance test bridge, type o1l A wined
measures capicitawee over the range of T ommel
to 10000 mid has teen announced by Genepal
Ravhio Company. 275 Massachunsetts Avenne,
Cambridge 39, Mass,  Over this entire range
woacenracy of (% 4 1 oamfd) s spied o be
mamtimed. The dissipation factor range s
to tl . The frequeney of the test valtuage is
escles,

A fenture of the hridge i~ a zero compensit -
i errcuit thiat balanees out the antial capaer-
tance aned dissipation factor at zero settimg ol
the hals,

Seli contimed, inchinling visual null detector
and  operates  from the ol-csele power  line,
Over-all dimensions are 14 xlo7 <107,

DU MONT CATHODE-RAY
OSCILLOGRAPH

A er Cscope, type 280, with three ditrerent
chamnels throngh which ~ignals may be applie
to the vertical detlection plates thigh g un,
capacitively  coupled  wmplitier, mediim g on.
directly  coupled  amplifier, aul direct connecs
trons to the defleeting plates? has been an
nonmeed by Alen B i Mont Laboratones,
Ine., Clitton, N, ).

Built-in voltage calibrator for calibrating the
~ensitivity of vertical amphfier circmts i< pan
ito use by o osecond switeh which conmects the
cadibrator to the mpuats of the Y axie amphfier.

Sigials are applicd to the horizontal dedec
ton plates through a similar chowe of channels,
and 4 fourth position of the horizontal select o
switeh connects the sweep-ciremt output to the
mphifier inpat.

The reenrrent range of the hucar tme hasc
i~ 1 eps o 150 kiloeyeles per wecond. aod the
lnration af the dreiven  sweep s contbimonsly
varuble from 1 secotul to 20 nuceroseconds,

The cathode-ray tube used s the type 30120
wineh, with intensifier. operiices at o total ac
selerating potential of 3000 valts.

CARTER ROTARY CONVERTERS FOR
WIRE AND TAPE RECORDERS

Hotary converters for use with wire and b
recorders, wound projector s, receivers, eteo, lianoe
been sugunmecd by Catter Motor Co. 2044
North Muaplewood Xve., Chicago, Hinors,

Couverters are ~anl to deliver o pore @ ¢ oot -
put without filtering,

PBalletin, N 74,0 illastrating and deserihig
the converter~ s avaibable,  Bulletin melndes

selector chart which tells the pnoper convertes
trouse an each application to asse complet -
opending satisiaetion

Telecast Engineering Clinic

TrLECAsT EaGINEERING lesign, pro-
ductiom,  instaliation,  operation and
maiutenanee were featured topics of
a fve=lay sevies of sesstons held re-
cently at the Canden facilities of RUA
wr nearly 1Y broadeast engineers,

'resented by tv specialists at RUA
including M. AL Trainev, H 15 Gihr-
ing. . . Kentner, RoAL Meisen-
heinter, Lo )0 Wall, RoOWL Masters,
JooE Young, T. M. Gluyas, Fo .
Patter, W, ). P'och, ). H. Roe, N, =
Bean, G, HEL Gable, ROV, Lattde, Jre
C. AL Rosenerans, R, Smith, N F,
Smith, I Stewart, 13 D, Halpin,
Eooso Clammer, 1L )0 Markley, I, .
Herhsto AW, W Wants, T, AL Smith
and A, R Hopking, the sessions cov-
ered discussions af 23 subjects. These
included  the hasic television  trans-
mitter, antennas atul antenna  equip-
ment, p_\'lnn antennas, transniitter test
and  assenmbly, vpical  station opera-
tion, studio ¢quipment, camera equip-
ment (television film projectors, kin-

escope photography and relay and aux-
ilinry apparatus), tv video and audio
svstems, commercial television opera-
tion, v test and measuring cquipment,
and tv transmitter and receiver sery-
ice and contract pracedure.

Maost of the meetings were held in
the theatre in the main building  at
Camden, Several, however, were con-
ducted in the fickl. For instance., the
f-m and tv antenna sessions were held
at the development laboratories where
a complete demonstration of tvoand
f-m antennas was conducted. In an-
other on-location visit, engineers vis-
ited station W3XEDR the tv experi-
mental station ol RCA, operating on
channel 10,

In a visit to o typical studio, the
hroadeast men receiveld complete in-
struction on the operation of the as-
sortment of equipment used there.

A visit 1o the rescarch laboratories
at P'rinceton concluded  the five-day
clinie,

At WANEDP, the RCA experimental tv station in Camden, during the tv clinie, with Dale Kentner,
supervisery engineer of transmitter design at the console controls.  Looking on: Carl Olson, KLAC:

Lewis Evenden, WIVH: John March, WARC:

Harold F. Huntsman, KLAC: Bob Emch, WARC:

Sevmour Raymond, WEFMJ: Kenneth Hewson, WOXNBV: K. H. Musselman, WSAN; J. Leahy, RCA

Victor; Seott N, Hag:nau, WSBT-WSBF; Charles

Kibling, WBRY: Ed Clammer. RCA tsalesi;

John . Riley, Jr., RCA (sales): Frank B. Ridgeway, WEBR. and ve uditor,

STACKPOLE MOLDED
TRANSFORMER CORES

Horizontal defection and fy back  transforme
cores molded from iron powders for tv :l]l])lit‘:l-
tions have been announced hy the Electronic
Components Division, Stackpole Carbon Com
pany, St, Marys, Pa,

Two standard types are available: Type 10034,
a large rectanpular unit with sliding hub, de-
siened for undversal a-e¢ with any tv tube where
magnetic deflectiom i< wsed, Type 10748, smaller
spool type, recommended where space is at a
premwmm and where tubes are no larger thun

10,

ELECTRO-VOICE SPEECH CLIPPER

A speech clipper, model 1000, which s said to
effeetively increase the ratio of consonant-ta:
vowel intensity by elippimg the peaks of the
vowels while limisting  the peaks of the con-
<onints to that of the pre-set madulation per-
centage has been announced by Electro-Voice,
Ine., Buchanan, Mich.

Clipper operates directly from any high im-
pedanee microphone into the microphoene input
oi i conventional speech amplificr. The gain
of the speech-clipping pre-amplificr is pur-
poscly held to umity at an average clipping
value s0 no overload will occur i the main
amplifier input  stages,  Filaiment and  plate
pawer is obtained from the main amplifier,
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The No, 90881
RF POWER AMPLIFIER

“This *'500'° walt, RF power amplifier unit
mny be used as the basis of a high power ama~-
‘teur band transmitter or a8 2 meane for in-
creazing the power output of an existing
iransmitter. As shipped from the faciory, the
No. 90881 RF pawer amplifier ig wired for use
with the popular RCA or G.E. "'812" type
tubes, but adequate instructions are furnished
for re-adjusting for operation with such other
li’."”“"" amateur sty'e transmitting tubes 28

aylor TZ40, Eimac 35T, etc. The amplifier is
of unusually sturdy mechanical congtruction,
on a 104" relay rack panel. The panel con-
tains the grid and plaze tank tluning capacitor
dinls, ax well as the grid and plate currcnt
millinmmeters. Plug-in inductors are available
{or operation on 10. 20. 40 or 80 meter amateur
bands, from stock, az well as spccial coils to
wrder for comrmercal Ffreauencies. The stand-
ard Millen No. 90800 exciter unit is an ideal
driver for the new No. 303881 RF power
amplifier.

JAMES MILLEN
MFG. CO., INC.

MAIN OFFICE AND FACTORY
MALDEN
MASSACHUSETTS

M

Tv Transmitter Design
(Continned from page 9)

the video amplifier. There are two
means by which this characteristic
may be measured: (I) An ideal linear
detector whose output is properly ter-
minated in conjunction with a h-i
scope,” or (2) an r-f waveform moni-
{tor whose r-f response is flat =3 mc
from carrier frequencv. The r-f ’scope
response may be checked by means of
the built-in r-f wobbulator included in
the transmitter.

To be assured that the transmitter is
operating under typical operating con-
ditions, 1t is desirable to supply svnc
plus synthetic video signal. The lat-
ter component may be injected from 4
suitable h-f generator in place of the
camera signal. It has been found
more desirabie to use a mixing system
which will take syn¢, blanking, and
sine wave signals and mix them in a
manner such that composite video is
available, plus a wvariable pedestal
level, from which the sine signal may
obtain a zero axis position. Such an
mstrument is shown in block diagram
in Figure 2. The modulating signal is
set up for 30% svnc,/70% video and a
reference value of 100 kc appited. As-
suming that the r-f "scope is used as a
measurement device, the percentage of
video signal (sine wave modulation)
is determined—toward black as the
upper ltmit and toward white as the
lower limit. The difierence between
these values is the reference value at
100 ke, and mayv be considered as
1009%. The syuthetic video signal
(sine wave frequency) is changed in
discrete steps and the same process oi
measurement emploved—the ratio of
the individual irequency response to
the 100 kc reference is the voltage
ratio of signal amplitude response.
These voltage ratios mayv be converted
to db for convenience. Extreme care
must be exercised to keep the input
signal at constant amplitude over the
entire frequency spectra by means of
constant ’scope monitoring—a ’'scope
flat out to 3 mc 1s essential. The over-
all irequency response of the system
is primarily affected by the passband
of the class B linear and modulated
amplifier stages, and the video ampli
fier and modulator stages. Figure 3
shows the minimum standard require-
ments for the FCC and proposed RMA
standards with respect to total ampli-
tude response of a television transmit-
ter. The r-i passband characteristic
required for the minimum video fre-

DuMont 248,
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.« JONES
PLUGS & SOCKETS

P-306-CCT «— Plug;
Cable Clamp in cap.

5-306-AB — Socket
with Angle Brockets,

Series 300 Small Plugs & Sockets
for 1001 Uses

Made in 2 to 33 contacts for 45 volts,
5 omps, for cap or panel mounting.
Higher ratings where circuits permit. All
plugs and sockets polarized. Knife switch
socket contacts phosphor branze, cadmium
plated. Engage both sides of flat plug—
double contact area. Bar type plug con-
tacts hard brass cadmium plated. Body
molded bakelite.

Get full details in Catalog 16, Complete
Jones line of Flectrical Connecting De-
vices, Plugs, Sockets, Terminal Striss.
Write today.

HOWARD B. .IOHES DIVISION

ll\t orp
sr. CHICAGO 18, fLL.

%460 W. GEORG

quernicy response of the transmitter is
shown n Figure 4.

Transient Response

The foregoing measurements pro
vide an overall performance indication
of the television transmitter : however
items such as overshoot, pilse rise
time. leading white distortion, trailing
ghosts (ringing) and time delay char-
acteristics have not been considered.
These mayv be classified under the term
transients. Standards have not yet
been established for these factors, but
techniques for their measurement are
being developed.

A transient response measurement
useful for evaluating performance in
the h-f range can be obtained by using,
for a video input signal, a symmetrical
square wave repeating at a frequency
of ahout 100 ke. The square wave
must be substantially undistorted in
the sense that rise time be in the order
of .03 microsecond. An ideal tele-
vision receiver is required, having an
r-f and i-i passband characteristic
whose deviations irom the ideal are
within a tolerance to be specified. In
addition, a ’scope having a rise time
comparable with the applied square
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wave with Z axis or equivalent mark.
ers is required. Degradation oi the
square wave showing effects of over
shout, ringing, etc., as measured by
means of this equjpment will give an
indication of the transient responsc.
Standards for the measuring  equip-
ment and transmitter periormance are
veing investigated with promise for
early specification.
Credits

The author is graweiul to Leonard
Mautner and . Brown for their as-
sistance and criticisms in the prepara-
tion of this manuscript.

[ J
Broadcast Studios
(Continued from page 25)

can consider the small broadcasting
station shown in Figure 2. The outer
edge of the building has two walls
which were not at 90° with respect
to each other. Also, every attempt
was made to break up parallelism be-
tween the walls of the studios except
where existing colunms did not per-
mit it.  Because we were unable to
climinate all parallel walls, we had to
place  on  the Hat surfaces either
patches  of absorbing  material or
bumps. These bimps or patches dif-
fuse sound reflections and the possi-
bility of flutter is eliminated.

In probing the low-irequency ab-
sorption  problem  Professor  1’aul
Boner, of the University of Texas.

cnmiploved structures made of parallel

sheets of plywood.  These structures HE problem of meeting new power (7.4 m
were  formed by taking  two " and frequency requirements ia com- m

sheets and  spot-glueing  them at a munications systems, with minimum ob-

number of positions.  They were gen- solescence, is solved by the Telepak ?

crally mounted with an airspace be- line of transmitting equipment, tae W
hind them and braced so that each latest achievement in this field by Racio

panel resonates at a different fre- Receptor.

quency.  Generally, the sizes of the Telepak consists of a pasic frame supporting a series of separ-
airspace hehind the panels varied so ately and easily remcvable units or cells of standard construction,
that a wide variety of resonant pos- varying in height according to power requirements. These unit
sibilities result.  There is no need for assemblies are housed in standard cabinets, as illustrated.

the. cylindrical shape which h}‘ de- Any cell may be easily removed 1o permit servicing or replace-
scribes  except to produce ditfusion ment by a new unit of different function or frequency. This adapt-
where n_cc(]u(l. This (hffusum‘ may be abﬂii’y offes another acvantage as it permits the combination of
=ll‘.0""|’|1>']“‘(|_ by the use of splays units of all ratings in a single installation. Units are available in
with ﬂ_ﬂ]t surfaces. ) power output ratings varying from 530 waits to 3 kilowatts.
e e e Remote control elements are aiso on the unit cell basis, and are

to use two sheets of thin metal and . . .
. . capable of expansion along witk e .
chemically treat the surfaces in con P xpans 9 cther elements in the system

tact, so that frictional losses would It will pay you fo look into the many exclusive features of
take place. Or else to spray on one | Telepak, Radio Reczptor's new trensmitting system that enables
of them a rubber-like coating and to you to keep in step with Progress.

place it in contact with the second

pa.n(‘l. To t_hc best of my knowledge, Write for the new Telepak Haadkbook containing information
this sort of structure has not hecen of value fo every engineer. Address Department C-9,

tested. and it offers itself as an in-

teresting development problem. - T T
Final judgment as to what treat- Sasimaubeenioms Tl sinn

ment is best must await psychological RADID RECEPTOR COMPANY. INC.
studies,  Unfortunately, to date, no 3
adequate  psychological experiments

Since 1922 ia Radie and Electronics
are underway. 251 WEST 19th STREET . MEW YORK 11, M. Y.
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News Briefs

INDUSTRY ACTIVITIES

The Joint Technical Advisery Curnrmttee. the
policy advisory group recently estal b
the IRE and the RMA to advise the IC( and
other bodies on matters relating to radio allo-
cations and  standards, are now sceking data
on various problems concerned with the 475-800
me band which \\‘l" e the subject of a FOCC
Learing on Sept.

At the request uf JTAC. members of the
FCC staff have prep.nrrd six pertinent qnc-uulh
which wonld supply very helpful v-h-i infor-
mation:

(1) What i the present ~tate of development
of equipment in the band 470 to 890 mc,
in regand to
al tri 1~milur- tubes amd components
thY receiver~ and components
{¢) atitennas. transmission lines and re-

lated equipment for tran-mission and
reception ?

(2 How much expermiental work has been
undertaken In tv aystems i this buand,
with respect to ticld operation (transmit-
ter hours operated, number and distribu-
tivtit of receivers. and propagation tests)
amd laboratory work (dv.\v.lupmun of re-
ceivers, transmitters and tubes)?

(3 What consideration has been given to the
costs of television ~ystemns for this Dand.
particularly 1o the reduction of receiver
costs, and the transfer of cost hurdens to
the transmitter?

(49 What areas of service might be expecteld
m thiz band. based on the following a--
~umptions:

(1) a particular system, using one of the
following typical bandwidths: o, 13 vr
20 mc
(I radiated power, available now and
expected  to he available, say. 10 years
in the future
©) recerver sensitivity
(d¥ at each ef the following typical fre-

quencies: 475, 610 and 390 mc?

{3 What co-channel and  adjacert.clianmel
separations woull be appropriate under
the assamptions made in item 47

(61 How many channels woukl be availuble
in the 475 to 890-me bund on the assumn-
tions of item 4 and how might they he
allocated among the 140 m:‘lrupnhmn i~ -
tricts of the United States?

Any information related to these question-
should be communicated directly to the secre-
turs of . LGl anmlng 1RE, 1 K-t
7@ Street. New York 21, New York,

The State of New Jersey has awarded Mo-
tor-la, lie.. o contract to supply the Depart-
ment of Conservation Furest Fire Service with
o state-wide 2-way [-m communications sy --
tem consisting of 30 base stations and 63 mobile
s,

Equipment will operate it the 1o e band
with Jutomatic repeater eguipment,

A 10-kw  Westinghouse f-m transmitter will
soon e pliiced o ooperation by WREB.FM.
owned by the Mtlanta Journal

Station WS for the past four veur-
been operating a f-m  transmitter on a de-
velopmental basis. .

The transmitter wilt be installed cn a new
site. where a boilding and 60W-foot tower are
bemg erected for both f-n and tv, located on
one of the highest hills approximately  three
tniles from the center of Atlant The con
streaction of the new f-m/ty center i~ under
the direction of C. F. Daugherty, chiei eng-
neer of WSNR,

Thke cornerstone for the first of a group of
research laboraitories for Rylvania Center in
New York City was lail recently by Walter
E. Poor. chairman of the hoard »of Sylvania
Electric Producta, Ine.

During the ceremony i microfilmed record
f all employees, stockholders. employee pub-
Teations, plants and catalogues of present coni-
pany produets were deposited in the coruer-
stone.

The initial laboratory building which, with
equipment, will represent an investment of
approximately 3 million dollars, will be dedicat-
ed late this fall

Don Lee Hroadeasting Corp., at lus Angeles.
Cal.. will soon install 4 G.E. channel 2 v
transmitter at lee Park atop Mt, Wilson.

The station will change its call letters from
W6XAO to KTSL

34 o

PERSONALS

William A. Browne has been named merchan-
dizing supervisor for the Radio llivision oi
Sylvania Electric Products, lne. He will super-
vise the coordination of design, producnon and
merchandising of test equipitent for radio
Service Men.

Martin Kiebert, Jr., l.as joined Raymond Ros-
en and Company atd will be responsible for
the engincering. design and sale of all tele-
metering equipment.

Charles J, Lemieux, Farnsworth Television &
Radio Corporation senior engineer in charge
of the Capehart laboratory, dicd recently.

Fred Harmon Seaver has joined FTR as -ales
representative covering the Ear Wext terri-
toty for the mobile radio division.

Charles A, Hampton is now FTR cales rep
for the mobile r:ldmlellphone division. cover-
ing the state of Washington and Northern
Idaho.

Eugene L. Berman has Dbeett named Shure
Brothers rep in the northern Califormia ter-
ritory. Mr. Berman was sales manager of
Shure Brothers irom 1933 to 193G,

E. L. Berman

Leo L, Helterline, Jr., ha- heeun .ppointedl
gcner:\l manager of Norensen mml Company.
tnc., 375 Fairfield Ave.. Stamiord, Conn. He
has been with Sorensen since early 1946, wihen
he jomed the company to work very clo~ely
with the late Mr. Sorensen as a lle\elopmom
engineer. Shortly after Mr. Sorensen’s deati
he became  semior  engineer and  liter chiei
engincer.

L. I.. Heltzrline. Jr.

Glen McDaniel, vice president and general at-
vrmey of RCA Communications, Inc.. has heen
clected a vice president of RO\ to serve un
the president™s «tatf.

David C. Adams, ussistant general counsel of
the NBC. _is now vice president oud general
attornes of RCN Commutiications, [ne.

Fabian Lewis has been appointed manager of
telephotie and telegraph sales of Raytheon.

Joseph P. Bannon has been appointed field
sales manager of the RCA Victor Home 1u-
~trument Department.

J. K. Poff has been appointed manager of a
distributor sales (lep.nr!mem of Erie Resistor
Corpomtlun. Erie. Pa. Newly formed depart-
ment will handle parts jobber sales of tubular
ceramic hypass and coupling capacitors, high
voltage television capacitors, ceramic trimmers.
temperature compensating ceraniic capacitors,
button silver 1nica capaciters, inswvlated and
non-insulated carbon resistors, etc.

Poff was formerly zales-service engineer with
the Astatic Corp.

COMMUNICATIONS FOR AUGUST 1948

www americanradiohistorv com

Ralph T, Brengle, president of the Nnational
Association of Relay Manufacturers, has discon-
tinued his operations as Ralph T, Breugle Sale<
Co. tn devote his full time to Potter & Brum-
ficld. 349 W. Washington Bled.. Chicago o, Il

R. T. Brengle

Rayrrond Rosen & Company, 32ud amd Wamut
2t.. Philadelphia 4, Pa.. has formed a new
wholly-owned subsxdllr\ company, Ravmond
Rosen Engineering Products. Inc.. to handle
all of the business iformerly handled by the
Engineering Prulmh Division.

President of the new company is Raymond
Rosen, and vice president and  weneral man-
ager, louis P. Clark. iformerly  the general
manager of this phase of the business when it
was coperated as a division. The other officers
are Thomas F. Joyvce, ~ecretary, and Josaph
Wurzel, treasurer.

John C, Van Groos, 140¢ South Grand .\venue,
l.os Angeles 15. Calii.. has been appuinted
Shalleross field engincer for the ~tates of Cali-
tornia. Nevada and Arizona.

G. E. Gustafser, Zenith Radio C:rp. vice pres-
ident in charge of (ngmeermg. recently  re-
veived the President’s Medal of Merit for his
contribution to victory iu World War I1.

LITERATURE

Sylvania Electric Products, Inc., Emporium,
Pa.. have released an 8-page power and trans-
mitting tube booklet covering such data as
=ated plate (l|s~|pal|0ns (from 20 to 175 watts)
:n the followitg services: a-i power amplifier
and muodulator, class B and ADB2: r-i power
amplifier and oscillator. class C telegraphy;
r-i power amplifier. class B telephony: plate
modulated t-f power amplifier. class C tele-
phony: grid modulated r-{ power amplifie-,
class € telephony: suppressor merdulated  r-f
power amplifier, class  telephony: and recti-
fier~.  Bulletin also inchules tube base dia-
grams and tabulation of tube types by base
arrangetent.

Kopp Glats, Inc., Swissvale, 1'a., have released
a 2-page bulletin describing glass products for
signal. technical and industrial purposes in-
cluding color filters. mdustrial lenses. instru-
ment covers amd sight glasses, signal lenses,
ete. Copies may be obtained direct from J.
Newton.

The Broadcast Equipgert Secticn of the RCA
Engineering Products Department have releasec
a 24-page brochure providing injormation o
S-kw and 10-kw a-m broadeast transinitters.

Contains ~implified schematic diagrams of the
transmitter circuits, specifications on the opera-
tiem of the transmitters, -ugge-ted layouts of
the equipment in a typical broadeast «tation
mstallation, and data on the control cunsole and
sther accessories designed for use with either
of the transmitter umnit-.

Entitled AM Broadcast Transmitters. Types
BAT-5 and 10F. the hrochure ean be obtained
irom any RCA district <ales office or by writ-
ing to Department 316, RCA Engineering Prod-
ucts Department, Camden. N, J.

Andrew Corp.,, 3 Ea<t 75th St Chicago 19,
have released a 4-page bulletin <Ie~ulh|ng liow
\ndrc\\ put WRKOW. Madison, Wis., on the
air recently.

Cannon Electric Develcprent Company, 329
Homboldt Street. los Angeles 31, Calif.. have
puhlished a 6-page bulletin, W.248, oifering
dimensional data on W connectors {Nos. 16, 22
and 36), together with photos of underwater
geOph\e:cal applications. * connectors are
siid to withstand pressures up to 250 pounds
or approximately 330°.

Shells are brass with nickle finish. Speeial
rubber packing pushing and heavy threaded
construction keeps the connector sealed tightly.

American Microphone Co,, 370 South Fair (aks
Avenue, Pasadena 2. Calif., have published a
12-page catalog describing d\nalmc and crystal
microphones. phono pickups, hanmdsets  and
floor stands.
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Carrier Communications

(Continued from paye 27)

repeat the ring the calling party mus:
hang up the telephone mstrument and
remove it again, or close the hook
switch manually and then release it
Since it 15 the closure of the d-c cir-
cuit through the telephone transmitter
that initiates the application of calling
voltage to the carrier zet, mitomatic
bell-calling  syatem~ require d-¢ tele-
phone extension~.  Decause this sys-
tem provides no means of indeating
which  telephone on an
should he answered, it iz in general
used only on  point-te-point  carvier
systenis where onty one extension is
uysed at each end of the channel. A
carvier channel  linking  two PPBX
board~ provides an ideal application
for the automatic bell-calling svsten.

extension

Dial-Selective Colling

[n the dial-selective calling system
the desired nuber i~ dialed in exactly
the ~ame way as 15 done on o dinary
dial-telephone system.  Each carrier
set inchudes it~ own line-sefector wiit,
which reccives incoming  diat pulses
and applies ringing voltage 1o the de-
sived extension.  Fach of these sclec-
tor units i~ in itseli o complete private
automatic  telephone exchange. The
automatic simplex carrier system with
selective calling provides nearly cevery
operating  feature tound on wmodern
dial-tetephone systems, such as 1 bhusy
signal, and a revertive or ring back
signal, local intercommuunication, exee-
utive right of way or preferential ser-
vice, and a discennect ~ignal.

As mimy i ten separate exiensions
at as many as ten different termmals
can be seteeted ll_\' the ~clector unit.
The unit provides tor selection of one
fine by another at the same station,
dependdently of the carrier chiannel.

Althongh a0 party attempting to orig-
inate a call normally receives a0 busy
signal it the channel i~ in use, the dial
selective
making any one or more extensions
preferved tor dispatchers and others
who must he able to interrupt routine
conversations and tike over the chan-
nel in cmergencies,

calling  unit - provides  {or

Power Supply for Carrier
Communication Assemblies

It has been almost universal prac-
tice in the past to vse 120- or 240-volt
a-¢ supply for carrier communication
sets. At locations remote from tirm
geuerating sources, it has been con-
mon. practice to use motar generator
sets or, conyerters, sutomatically started
upon loss of normal a-¢ supply, to pro-

F-M Signal Generator

(Contoneed frome poge 13)

pendent of fregueney. The monitoring
voltage can, therefore, he read on a
diode voltmeter as a measure of the
artenuator input.

Modulation System

Some of the details of the modula-
tion syvstemn used i this generator are
hown in Figure 20 One-hali of a
OSL.7GT twin triode 15 used as @
cathede-coupled amplifier to drive the
reactanee-tube grid, O\ full-wave rec-
tier of germanium cryvstals is used o
measure the awdio voltage, and  ihe
distortion introduced by the rectifier
lond i+ made negligible by the low
impedance of the cathode circuit,

The other half of the 65L7G7T s
uscd as a0 phase-shift oscillator to gen-
crate an internal 400-cvele modulating
frequency. A jour-zection series-re-
sistince ~hunt-capacitance  phase-shift
circuit determines the frequency. A
thyrite varistor across the shunt capac-
itor of the third section limits the am-
plitwde.  No adjustments are neces-
sary to maintain the frequency within
+2¢7 and the overall distortion helow
1¢7.

The main problem to be surmounted
m this section was the heavy capaci-
tive loeding in the reactance-tube grid
circuit. .\ Tairly large bypass capaci-
LANCE Wits Neces=ary to prevent exce

&

sive ecapacitive reactance i the resis
tive clement of the phase-shifting net-
wark,  Thix capacitance was further
mereased by the hypass necessary to
mininmize leakage at the point where
the modulinon leid entered the oscil-
lator-reactance-tube casting. Although
only a few volts are necessary to oh-
tain o deviation of 2000 ke, clipping o1
the output  of the  cathode-follower
stage occurred at the higher audio
trequencies, until the impedance level
was ridsed by interposing a choke be-
tween the two bypass capacitors to
form a constant-k low-pass flter hav-
ingr a 15-ke cut-off.

Power Supply
An unconventional circuit suggested

originally by Gilbert Siniley and de-
veloped by Dro AL Norris Tuttle s

used in the power supply. This circuit
use~ o thyratron both as the rectifier
and as a series tube Iinoa voltage-
regulator eireuit.

With the usnal clectronic voltage-
regulator ¢ircuit the power input trom
the Tine varies Hnearly with the line
voltage over the workimg range, and
the inerease in power, az the line volt-
age increases, 1z dissipated inoaseries
tube. At normal line voltage there s
thereiore some power lozs in the series
tube, even i the adeal case. In oo
practical circuit there i often sub-
stantial loss because of  the heater
power tor the large series tube.

Ii o thyratron rectifier s used, how-
ever, the power input can be made con-
stant over a range of line voltages,
~since the firing angle can he adjusted
to passz only ¢nough current to nain-
tain the load power comstant. This
can be accomplished automatically by
using a shunt tube to control the grul
voltage n the same way as in the con
ventwonal cireuit, the power loss of the
series tube then being completely elin-
mated.

To conteol  the  thyratron  firing-
angle, a component of line voltage i
shifted 90° in phase and applied in
series with the variable  d-¢ bias.
When the phase is properly chasen ihe
grid voltage rises to its most positive
vilue at the time when the plate volt-
age is passing through zero trom posi-
tive to negative.  For high negative
d-¢ binses the thyratron does not fire
atall. As the d-¢ bias is progressively
decreased, however, the thyratron fivst
starts to tire at the end of the positive
halt-cyele of plate voltage, and then
fives cartier and carlier wntil altinately
it fives at the beginning of the posi-
tive halt-cvele. X smooth contral m
tiring angle ix thereby achieved with
the variable d-¢ voltage obtained irom
the ~hunt tube, and the performance i-
comparable to that of @ conventional
regulator.

Credits

Henry O Littlejolm was vesponsible
1or the mechanieal design of this in-
strument and Albert M. Fames made
the instrument work.

vide power 1or the carrier set during
emergencies. This practice is still {fol-
lowed  on long-haul  channels  using
relatively  high-powered  conmunicn-
tion sets, but the development of car-
rier commutication assemblies capable
o operating directly from 125-volt or

230-volt station batteries has made it
pussible i many cases to provide un-
interrupted  carrier  comuumication
much more economically and without
the maintenance problems associated
with rotating cquipment and  accom-
manving control devices,
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STANDARDIZED 2543y~ Dynemotors
oS METAL EQUIPMENT "

_ 00077 as measured on a vibrometer.
ADAPTABLE FOR EVERY REQUIREMENT The vibrometer is an instrument that

Par-Metal Equipment offers mony features, including func- multiplies small vibrations by means
tional strecmlined design, rugged construction, beoutiful of a mirror and light beam. so that
finish . . . plus ADAPTABILITY. Eliminate nsed for special when the period of vibration is fast

made-to-order units on many iobs. 1W enough, the amount of* movement

shows up as a solid band of light on a
calibrated glass scale.

Dyvnamotors often must operate at
high altitude.  The altitude problem
in a dyvnamotor consist of brush and
commuiator wear, which also causes
ripple and a large amount of hash or
background noise. Dvnamotors will
normally operate up to about 20.000
ieet before the effect of the lower
density air is felt. At higher altitudes
the brush life becomes much shorter
An attempt has been made to over-
come this fault by using altitude
treated Drushes. These brushes will
do the job in some instances. but the
brush life is still very much less than
that at sea level. The only sure way
to test altitude requirements is to fiight
test the equipment. The results ob-
tained in altitude chambers still de not
completely duplicate the results ob-
tained by actual flight tests.

Engineers and manvfacturers will
effect economies with Por-Metol
Products, which are availoble for
every type of job from a small
receiver to a deluxe broadcast

v fransmitter.

Proféssional techniques and years
of specialization ore reflected in
the high quality of Por-Metal. .

CABINETS « CHASSIS
 PANELS « RAGKS

| White for (atateg

Multiple Input/Qutput Designs

All of the preceding discussion has
been concerned with single input,
single output units. Dynamotors have
been built with as many as five ndi-
vidual windings. These windings have
been divided into units with single in-
put and four outpuis or with double
inputs and triple outputs. Any varia-
tion is possible. because any winding
may be used either as an input or out-
put by using the proper turns and wire
size and making the correct connec-
tions.

\ verv desirable quality in a dyua-
motor would be to have a constant
output voltage regardless of changing
input voltage or load. A satisfactory
way of doing this withont the use of
external regulators has not been de-
vised. but engineers are working on
this problem, and some preliminary
patents have been filed. Units are
The units illustrated represent a complete being hwilt. that have regulated out-
puts, bv usmg a carbon pile regulator
and they have proven very satisfac-

redesign of our older precision attenuators for
laboratory standards. Flat for all frequencies in the audic

tory,
range. Reasonably Aat to 200 k.c. up to 70 db. A great deal of engineering effort
Bllatinpserniicr) realesh. is being applied toward the goal of

smaller units and higher outputs along
with the research toward regulating
inherently. It should not be too iar
in the future before major develop-
| menis are available to dynamotor users.
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AT/ENNA
phasing equifiment

Designed especially for your sta-
tion, incorporating the recom-
mendations of your consulting
engineers, JOHNSON phasing
equipment offers:

!

1. Optimum circuit design.

2, Heavier components, wider

range of tuning adjustments.

3. Individually designed and built
by E. F. JOHNSON for YOUR
existing installation.

4. Automatic switching from di-
rectional to non-directional

operation.

E. F. JOHNSON €0O.
WASECA, MINNESOTA

' OVER 10,000°

Broadcast
Communications
Radio-Television

Engineers & Executives
Subscribe to

COMMUNICATIONS

Advertising pays dividends!
* ABC net paid.

Screen-Supply Impedance

{Continned from page 11)

only one stable value of plate current:
Figure 9. At rest, the control grid
will have a slight positive bias, be-
cause R is returned to B+4. Charac-
teristics of the circuit are such that
the plate current will be zero when the
control grid is about Vi-volt positive
with respect to the cathode, and will
also be zero when the grid is 8-volts
negative with respect to the cathode,
Between these two values of control
grid voltage plate current will flow.
This can be predicted {rom Iigure 4
which. however, is not drawn for the
same operating conditions.

Positive Puise Application

If a positive pulze is applicd to the
suppressor grid. the plate curvent will
increase, and the control grid will be
driven negative by the coupling
through capacitor, C. The grid volt-
age will continue to increase negatively
until it is 8 volts below the cathode at
which plate current is very nearly cut
off. During this period the screen grid
current has rapidly decreased and the
screen grid voltage increased.  These
effects are indicated at . on the wave-
torms in Figure 9, and can also he seen
on the oscillograms, Figure 114, Ca-
pacitor C will now start to discharge,
icreasing the control-grid voltage and
the plate current. This will continue
over region B of Figure 9 until the
control grid voltage has reached -+
At this point the plate current passes
through its maximum value. As the
control grid becomes still less negative
the plate current starts to decrease
driving the control grid rapidly posi-
tive, the circuit returning to its initial
condition.  The recovery time is a
function of the product RC and is di-
rectly proportional te C. but is not
directly proportional to K.

Trigger Circuit Uses

This circuit has the usual trigger
circuit applications. For instance. por-
tion B of the plate voltage wmay be
nzed for the horizontal deflection in a
driven sweep oscilloscope. while por-
tion B of the screen grid voltage may
be applied to the control grid of the
cathode-ray tube to increase the in
tenzity dring the swecp.

Relaxation Oscillator

If resistor R of Figure 9 is returned

to the cathode instead of B+ there are |

(Coutinued on page 38)

FOR

MAXIMUM
PERFORMANCE

These outstaading
Loud Speakers are the
result of more than a
century of
the
Sound reproduction
field. Thev are de-
signed to provide
maximum dynamic

quarter
development in

range and frequency
response.

Compare

MODEL
D-130

JIM LANSING
SIGNATURE SPEAKERS
BEFORE YOU BUY!

MCDEL

D 1002

Two Way System

JAMES B.

The world's finest,
modcern styled two-way
conwole Loud Speaker
designed especially for
F.M. monitoring and
high quality home
sound reproduction.

W rite for descriptive
catalog containing
camplete specifica-
tious,
AVAILABLE
THROUGH
YOUR JOBBER

LANSING

SOUND INC.

4221 SOUTH LINCOLN BLVD
VEMICE, CALIFORMNIA
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B COSMALITE , ¥

COIL FORMS |

= o
FOR RADIO AND TELEVISION RECEIVERS

Punched, threaded, notched u:nd grooved to meet individual

specifications. Exceptional performance at lower materral costs.
Ask abour other COSMAILITE tvpes for coil ferms and de-
flection voke shells. cares and rings.

Trade Mark Registered

7/ CLEVELAND CONTAINER ¢

6201 BARBERTON AVE. CLEVELAND 2, OHIO

PRODUCTAON PLANTS alss ll?lrmun Wise.. ﬂ:lmhur: MY, Chicago III. l::mll Mich., lameshurg N ),
PLASTICS DIVISION al Plymouth. Wise. = ASRASIVE DIYISION at Clzveland. Obin

SALES OF71GES : Roem 5632, Grand Ceatral Term. Bleg. New York 37 N.Y. alsa 647 Maja St.. Hartfard, Coan.

CANADIAN PLANT: The Cleveland Costainer Camaca. Ltd.. Prescott, Ontaris

MPERITE =

Studio Microphones
at P A Prlces

ideal for BROADCASTIN:
» RECORDING
= PUBLIC ADDRESS

“The ultimate in microphooe qualify,” says Evan
Rushing, sound enginzer of the Hotel New Ycorker.

¢ Shout right into the new Amperite R —'.
Microphene—or stand 2 feel away— 1;-,
reproduction is always perfect. 1 Il
Models
RBLG—200 ohrs
RBHG—Hi-imp.
List $42.00

¢ The only type microphone that is not
offected by any clinatic conditions.

¢ Guaranteed o withstand mcre “knock-
ing arourd” tha1 any other type mike.

SPEC'G’ W-ite for Special Introductory Offer
Offer, and 4-poge illustrated folder.

'”'}3..

s —— “’Kontak” Mik
AMPERI TE C ompany inc. Modelosnxff, list $?;._c-o

561 BROAZWAY - NEW YOFK 12, N. Y.

Model XKH, list $18.CO
In Canada: Atlas. Radio Corp., Ltd., 560 King St. W., Toronto
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Figure 12

Two-terminal nedative-resistance oscillator.

no stable equilibrium conditions, and
the circuit functions as a relaxation
oscillator.  [ts characteristics may be
studied wirh the aid of Figure 10.
During time the plate current is
cut off, hecause the control grid is
posintve with respect to the cathode;
see Figure 4. In this interval capaci
tor € charges througlh the control grid
1o cathode resistance of the tube and
the plate load resistance. As the plate
voltage approaches B+ the charging
current decreases and the control grid
hecomes less positive with respect to
the cathode. At this instant the plate
current is otice more cut off, or very
nearly so; there is only a slight de-
crease in plate voltage during this
process. Capacitor C then starts to
discharge: the control grid becomes
less negative with respect to the ca-
thode and the plate current increases.
Thiz rakes place as C discharges, and
the plate voltage decreases, all of which
occurs during T. Eventually, as the
control grid volitage approaches the
ciathode potential the plate current
starts to decrease; see Figure 4. Be-
cause of the coupling through capaci-
tor C the controi grid voltage rapidly
increases to a positive value and the

Figure 13

Three-terminal negative-resistance oscillator.

oy
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Lo-HiTelevi;ionAntenna

< .
= ”

COVERS ALL CHANNELS

® SIMPLER
® EASIER TO ERECT
® LOWER COST

A radically new Television Antenna provid-
ing two separate arrays, each consisting of
dipole and reflector, to insure maximum pick-
up for all 13 channels. Both arrays are fully
adjustable in both horizontal and vertical
planes. Simple design, quickly and easily
assembled. A low-cost, satisfactery Antenna
that gets results.

Get complete details from your
jobber or write direct.

radio

DIVIEION CHISHOLM-RYDER CO., INC.
4809 Highland Ave., Niagara Falls, N. Y.

plate current is cut off,  The oscillo
grams. Vigure 118, show that the
plate voltage i~ of good saw-tooth
form, mak-ng the circuit suitable for
use as a sweep axscillator. The sereen
grul voltage of the oscillator may be
applicd to the control grid of the cath.
ode-ray tube as a0 return trace elim
frwtor. “The vertical discontinnities in
Jie plate voltage have been exaggen
ated in Figure 107 they are very sig

niticant as far as the methad of oper
1 1 ~  Concernea, MU atd |. 10=1 i 1
oxcillogram.  The ci

~saw-tooth

A \ll]h o
cuit will produce a gouod
requencies as high as 30 ke. Sya
chiromzing valtage v be applied to
the suppressor gni

Negative Resistance Oscillators

11 resistanee o Figure 9 s 1
placed with o tuned circuit a4 negative
eri~tunce o=cillator, Figure 12, will he
obtained. The value of negative te
sistance  appearing  between  control
grid and cathode can be predicted from
the negative slopes of Figures 3 or 4,
assnmiing that all of the a-¢ plate volt
age s oapplicd o the contrnl grid,
which will he the case if the reactance
i C s very low at the operating fre
quency.  Negathee resistances as low
w200 ohims have been measured. 17
the O of the tuned circuit LC is suf
iiciently high, the operating frequency
will he determined by these constants.
Oscillation will alsa occur if the tuned
circuit is inserted in the plate circwit,
or in the sereen-grid circuit. Osella-
tion> have been obtained on frequen
cies as high as 2.5 mc; the shunt
capacitances in the untuned portions
of the circuit are the limiting facter in
this case.

The frcaueney of oscillation may be
inercased by conneeting the tuned cir-
cult as shown in Fig. 13, which gives o
three-terminal ozcillator.  All eireuit
reactances  which tend o limit the
maximwne frequency of oseillation are
then tuned out, and the ciremt will
function at frequencies up to 30 me or
higher,

I'erman, Hewlett, Palmer and Yan, Caleula-
) : K arce Coupled dmpl
Usu &, Transactions of

VIFE, Volume 39,
Iirainerd. Koehler

RY; 194
Leich amil Woodraff, Ultra
I . r

trani; )

NEW | AND
' IMPROVED
i TYPE "P” PLUG

On December 1st, 1947, Cannon Elec-
tric announced the completion of a
new Type "P” to replace the P-CG-11
and P-CG-12 straight cord plugs. At
the same time, list prices on all “P”
fittings were revised, mostly up, a
few down,

~ NEW
S STEEL PARTIAL
BARREL - EXPLODED VIEW
P
NEW V.. AR
C’!AI:‘{! NEW SPRING
ON LATCH -
Ul Lotk
>
I d
NEW TYPE R
RUBSER BUSHING —*

INSERT
AND BARREL —+ . .

The new -118 and -128 plugs replace
both the old -11, -12 and former -118S,
and -128. Features of the new fittings
are shown by arrows on the view
above. The shell is lightweight steel
with an integral clamp of zinc. The
zinc clamp is superior to the remov-
able clamp and prevents twisting of
leads. The rubber bushing adds in-
sulating factors within the solderpot

cavity and acts as a cable relief omr
the P2, and P3. The latch is stronger
and better than on the old design.

Figure 11
dscitlograms illustrating characteristics of trigder and reluxation oscillator circuits. In B it will he
noted that the plate voltage has a satistuctory saw-tooth form necessary for sweep nscillator systems.

For comptete information.
write for Speclal Bulletin No.
PCG-1, and any other catalog
material which yYou may re-
qulre. Please use vour tcom-
pany statlonery when wr
Address Dept. H-121

CANNONH <
EIELTRUE

ﬂt *?’Mﬁ 5 4‘@{&»{@

3209 HUMBOLDT ST., LOS ANGELES 31, CALIF,

IN CANADA & BRITISH EMPIRE:
CANNON ELECTRIC CO., LTD., TORONTO 13, ONT,
WORLD EXPORT (Excepting British Empire)
FRAZAR & HANSEN, 301 CLAY ST., SAN FRANCISCO

iting,
' SINCE 1915
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The 750 #. high lower of /g~
WTAD-FM, Quincy, [llinois

— one of America's finest

FM Stations—showing 614"
copper coanial transmission
line manvifactured aond
instatled by Andrew.

WTAD-FM did. That's why they selected Andrew 614"
coaxial transmission line. In spite of the 800 ft. long
run, including a 750 ft. run up the tower, the overall
efficiency is 90%!

Not only is this 614" line, the most efficient standard
RMA line used in broadcasting, but it offers the addi-
tional advantage of very high power handling capac-
ity. It will handle up to 166,000 watts at 100 MC with
unity standing wave ratio, allowing 2 wide margin for
future power expansion.

Fabricated by Andrew in twenty foot lengths with
connector flanges 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.

Stll another advantage to buying Andrew equip-
ment is that Andrew engincers are available to prop-
erly install it. NO OTHER TRANSMISSION LINE
MANUFACTURER OFFERS YOU THIS COM-
PLETE INSTALLATION SERVICE!

Here's what Mr. Leo W. Born, Technical Director
of WTAD-FM, writes about Andrew instajlation
service: —

“You will be interested to know that the installa-
tion of the Andrew coaxial line made by your
organization has been giving us trouble-free per-
formance of bigh efficiency in the daily operation
of WTAD-FA.

Knowing the great difficulties involved in the
installation of such a large line on a 750 foot
tower over a period of such inclement weather
conditions, 1 feel that the excellent operation of
the line is indeed a tribute to the men of your
company who were on the job. Such performance

tough job well done.”

\ 1s no! accidental and we congratulate you on a

This again emphasizes Andrew’s unique qualifica-
tions: —Unsurpassed equipment and complete en-
gineering service.

e

' WANT THE MOST EFFICIENT ANTENNA EQUIPMENT FOR

YOUR STATION? WANT EXPERIENCED ENGINEERS TO
INSTALL IT? WRITE ANDREW TODAY!

T i .

o peA——

TRANSMISSION LINES
ANTENNA EQUIPMENTY

CORPORATION
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for A-M BROADCAST MEASUREMENTS

TYPE
1932-A
DISTORTION &
NOISE METER

General Radio Company has supplied pre-
cise measuring equipment for broadcast
stazions for over twenty years. G-R instru-
meats are designed for accuracy, ease of
operation and long, trouble-frec life. G-R
broadcast instruments are quality instru-
ments designed specifically for broadcast
station use.

These two meters are standard equip-
ment in most a-m broadcast stations; they
are essential “musts’” where transmicters
and associated station equipments are to be
operated continuously at peak efaciency.

The Modulation Monitor ndicates con-
tinuously the percentage amplitude modu-
lation of broadcast and other radiotele-
phone transmitters. The Distortion &
Noise Meter measures the a-f distortion in
transmitters or audio equipment such as
line and speech amplifiers. 1t finds many
uses in communications laboratories and in
production testing of radio receivers.

FEATURES

The Tyre 1931-A Modulation Monitor
allows the following measurements to be
made continuously: Percentage Modula-
tion on either positive or negative peaks;
Program-level monitoring; Measurement
of shift of carrier when modulation 1s
applied; Transmitcer audio-frequency
response.

Requires r-f input of only 0.5 warr; car-
rier frequency range 0.5 to 60 Mc; terminals
for remote indicator; distortion less than
0.1%; 600-ohm audio output circuit for
audible monitoring; modulation percentage
range 0 to 110%:; flashing over-modulation
lamp operates over 0 to 100% on negative
peaks; overall accuracy at 400 cycles is 2%
of full scale at 0% and 1009, and 4G, at any
other modulation percentage; a-f frequency
response of meter indication is constant
within 1.0 db between 30 and 15,000 cycles
when used with che Tyee 1932-A Distortion
& Noise Meter.

Type 1931-A Modulation Monitor $395.00

TYPE
1931-A
MODULATION
MONITOR

FEATURES

The Tyse 1932-A Distortion & Noise
Meter is continuously adjustable over the
audio-frequency range and can be set to any
frequency quickly, since it has only one
main turing control plus u small trimmer.
With it nieasurements can be mzde on a-f
distortion in radio transmitters, line ampli-
fiers, speech amplifiers, speech input equip-
ment to lines; noise and hum levels of a-f
amplifiers, wire lines to the transmitter,
remote pick-up lines and other station
equipment are made with ease.

Full-szale deflections on the large meter
read distortions of 0.3%, 1%, 3%, 105, or
30%,; range for carrier noise measurements
extends to 80 db below 1009}, modulation,
or 80 db below an a-f signal of zero dbm
level. The a-f range ts 50 to 15,900 cycles,
fundamentals, for distortion measurements
and 30 o 45,000 cycles for noise and hum.
Type 1932-A Distortion & Noise Meter . .

$575.00

Cambridge 39,

GENERAL RADIO COMPANY s

90 West St., New York € 950 N. Highland Ave., Los Angeles 38

920 S. Michigan Ave.,, Chicago 5
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RCA
Remote Amplifier
Type BN2A

a
*bl
Le

o

PA et
M ..5“-‘2

FREQUENCY IN CYCLES PEY SECOND
FREQEENCY RESPONSE OF A TYPICAL BN-24 REUOTE AUPLIFIEA

77t Tidedily Rermotes

ERE IS ONE of the finest high-quality
H amplifiers yet designed for remote
services. Distortion is less than 1 per cent
over the complete frequency range of the
instrument. High-level mixing reduces gen-
eral noise level by at least 15 to 20 db.
Stabilized feedback holds program quality
steady over a wide range of operating con-
ditions. Each of the three amplifier channels provides an
over-all gain of ¢2.5 db—enough to help high-quality
microphones through nearly any situation.

The BN2A is plenty flexible, too. You can feed the pro-
gram 1o the output channel ard the public address system
simultaneously. You can isolate the remote amplifier and
feed the cue circuit into the PA direct. You can monitor
both circuits. You can switch in as many as four micro-
phones—through the four microphone inputs provided

he One Source tor Every!

-30 to 15,000 cps!

(inputs 3 and 4 are switchable to mixer 3). And you can
run the BN2A from a battery simply by removing the
power line connector—and plugging in the battery cord.

Weighing only 29 pounds, and completely self-contained
for a-c operation. this sturdy remote¢ amplifier carries as lightly
as a brief case. More about the BN2A from vour RCA Broad-
cast Sales Engineer. Or drop us a ca=d. Depr. 23 H.

SPECIFICATIONS
Power Source

105-125 v, a. c. (or botiary)
L14%”L, 947D, 10”H.

29 Ibs. {(complete with a-¢
<oble and spore tubes

Mixing Channels.............. Three
Microphone input
Combinations. . ............. Four Size........

EFreq. Response

Waight. ..,
(£1.04db)....... 30.15000 cycles

icisellovelp:70ldblbslowk{li01dEm Cobine!. . Deep umber-groy metolusire
Distortion. .. ..... Less thcn 1% rms wrinkle. Remevable olumi.
Rated Qutput Leve!. . ..... 418 dbm num front covar.

hing in Broadcosh‘ng i
~Ig RCA

BROADCAST EQUIPMENT

RADIO CORPORATION of AMERICA

ENGINEERING PRODUCTS DEPARTMENT, CAMDEN, N.J.

In Canada: RCA VICTOR Company Limited, Montreal
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