FM EXPANSION RAPID

ACTIVITY and planning in the Fre-
quency Modulation (FM) broadcast
art, when spread upon a map of the United
States, reveal a rapid recent growth of this
improved system of radio sound which is
fully in keeping with all broadcasts for its
rosy post-war future.

Now identified in 38 states, this expan-
sion is developing quite naturally along
lines of population density in a pattern in«
spired by the 44 FM stations (listed be-

low) now on the air. It has begun to make
its marks on the vast stretches between the
Mississippi Valley and the Rocky Moun-
tains. In the more congested areas of the
industrial northeast it is upholding the wis-
dom of FM Broadcasters, Inc,, in its recom-

mendations for additional space in the
spectrum, . .
Because of the wartime equipment

“freeze,” growth of the static-free, full-fi-
delity system must be measured largely by

FM BROADCAST STATIONS IN OPERATION
AS OF JUNE 1, 1944

applications for FM stations. These arrive
at the Federal Communications Commis-
sion daily. The map, as of June 1, spots
154 applicants. More applications have been
received by the FCC since that time at the
rate of almost one a day.

Estimates reveal that these applicants
will spend $10,000,000 for broadcast equip-
ment alone, Set manufacturers predict
20,000,000 receivers in the hands of lis-
teners within four years after the war.

Fre- Fre-
Call quency Call quency
State and City Licensee Letters (ke.) State and City Licensee Letters (ke))
CALIFORNIA MICHIGAN
Los Angeles Don Lee B’casting Sys........ KHI-FM 44,500 Detroit John Lord Booth ............. WLOU 44,900
Los Angeles *M-~-G-M Studios, Inc........... KTLO 46,100 Detroit Evening News Assn., ......... WENA 44,500
CONNEC%ICUT
MISSOURI
Hartford Travelers B’casting Serv.. .. WTIC-FM 45,300 - . . . .
Hartford WDRC, INC. «vvreeeerrenrannnn WDRC-FM 46,500 Kansas City Commercial Radio Equip. Co... KOZY 44,900
NEW JERSEY
ILLINOIS . .
ieago  CBS BBEM-FM 46,700 Alpine Edwin H. Armstrong ......... WFMN 43,100
glﬁ’iﬁﬁgg %%Edy&ble Inst. of Chicago gVVDIEM 47’580 Jersey City *Bremer B’casting Corp. ...... WAAW 49,500
Chicago GN, Inc. ...oovvinviininnnns GNB 45,900 NEW YORK
Chicago VHEC, e iarreennes s 18,300 Binghamton Wylie B. Jones Adv. Agency.., WNBF-FM 44,900
lcago ent adio LOrp. +ovvveer.-. ’ gew %orl}: ﬁambergirBB’castingSServ ...... Wlex'lg M 1’21;,%%%
INDIANA ew Yor, unicipal B'easting Sys o - s
B i Evansville On The Air, Ine. .. WMLL 44,500 New York Columbia B'casting Sys., Inc... WABC-FM 46,700
Fort Wayne Westinghouse Radio Sta., Inc.. WOWO-FM 44,900 New York *}’Vllhaf‘t(‘-h,ﬂ Finch oo WQ()‘-(g 2%»300
Indianapolis *Associated B’casters, Inc. ..... WABW 27.300 Nzx Yg;k I\’F:igisaﬁoewca%ggkginé)';\gzgéf wENE 46'388
South Bend South Bend Tribune ..... .o WSBF 7,100 ﬁew %orl‘: %etm}?oflgtg" gelevision,slnc - &Végg 27,600
LOUISIANA ew Yor! uza, adio B’casting Sta . 4,700
» s Rochester Stromberg-Carlson Co . 46,100
Baton Rouge Baton Rouge B’casting Co.,.... WBRL 44,600 Rochostor WHEC, Inc. 44700
Schenectady Capitol B’casting Co., Inc. RN WBCA 44,700
Mgﬁiﬁ:‘:HUSETTS Westinghouse Radio Stas WBZ-FM 46,700 Schenectady General Electric Co..vvvvvennnn WGFM 48,500
Boston Yankee Network, Inec. ; %gﬁ%‘g ii,ggg NORTH CAROLINA
Bosto Yankee Network, Ine. . , : _ . .
Springﬁeld Wentinzhones Radie Sas. . WBZA-FM 48°100 Winston-Salem Gordon ('.}ray ............. ... WMIT 44,100
Worcester Worcester Telegram Pub. Co... WTAG-FM 46,100 (Continued on page 756)
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£M COMMERCIAL STATIONS LICENCED AND OPERATING

FM COMMERCIAL CONSTRUCTION PERMIT ISSUED

APPLICATION FOR COMMERCIAL FM CONSTRUCTION PERMIT FILED

EXPERIMENTAL STATION OPERATING

FM EDUCATIONAL STATION LICENCED AND OPERATING

APPLICATION FOR FM EDUCATIONAL STATION FILED
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(Continued from page 721)
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Columbus WBNS, InC. vevvvvvvrennnnnnas WELD 44,500
PENNSYLVANIA
Philadelphia EVm. P(lenn B’clagsting Coivvnnnnn gf’EN-FM 47,300
Philadelphia ennsylvania B’casting Co..... P-FM 44,900
For a dependable source of electricity on projects Philadelphia *Seaboard Radio B’casting ..... WLBG 46,500
remote from commercial power, Onan Electric Plants Philadelphia WCAU B’casting Co. ......... WCAU-FM 46,900
are proven leaders in the field. M Philadelphia Westinghouse Radio Stas. ....KYW-FM 45,700
the &rmed Forces’ total reamirement thf“ hfi“ of Philadelphia WFIL B'casting Co. ....e.r.. WFIL-FM 45.300
X quirements lor Fower Pittsburgh Westinghouse Radio Stas. ..... KDKA-FM 47,500
Plants are built by Onan. Pittsburgh WWSW, Inc. .oovvvrnennnnne WTINT 44,700
Gasoline driven—single-unit . . . . Compact de- TENNESSEE . . .
sign . ... sturdy construction . ... sound . engi- Nashville National Life & Accident Ins... WSM-FM 44,700
neering . . Suitable for mobile, stationary or UTAH
emergency appllcauons. Salt Lake City  *Radio Serv. Corp. of Utah ....KSL-FM 44,700
Over 65 m Is. r WISCONSIN
35,000 ttOdg(f’t ag(;)z(;ng 1{1 S‘ﬁ% frog’ 350 to Milwaukee Journal Company ............ WMFM 45,500
watts 0 cycles, to 660 volts, Superior Head of Lakes B’casting Co.... WDUL 44,500
AC ... 6 to 4000 volts, D.C. EXPERIMENTAL FM BROADCAST STATIONS
ot aézo dual A.C-D.C. out- " “OPERATING AS OF JUNE 1, 1944
put types. Crosley Corp., Cincinnati, Ohio ........... WSXFM 43,200 1kw
D P . Jansky and Bailey, Georgetown, D. C....... W3XO0 43,200 lkw
escriptive literature Natxonal B’casting Co., Ine., New York,
sent promptly on re- R W2XWG 45,100 1kw
quest. D, C P only.
(7)31:1IANR§ySa(1)sltvs L e e AR T
on
Ave., Minneap: PRACTICAL ELECTRONICS
olis 5, Minn. (Continued from page 735)
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choosing it so that
the tube will start to
conduct at 470 volts.
What happens is
shown in Fig. 3. The
horizontal line repre-
sents time, divided
into periods of 1/120
second each; height
of the sine waves
ahove the line in-

Radio Servicemen:

RADIO PARTS—TUBES

BARGAIN PRICES—NO PRIORITIES
20-20 Mfd. 150 V. Condensers $90.

Dial Cable (Light) 75 ft. ............ .

PM Speakers—4 and 5 inch .................

Write Today for Bargain Bulletin

RADIO DISTRIBUTING COMPANY

P.O. Box 497 PASADENA 18, Calif.

HIGH EFFICIENCY
results in
Sau;n)d National

" AKI
I.INWEIISITY UBl.
225 VARICK ST. ¥

Attention Radio Servicemen=;

Many hard to get items.
Send post card for new price list.

JOHN A, €OX

WHOLESALE RADiO SUPPLIES
557-7th Strect, Parkersburg, W. Va.

REFRIGERATION

AT YOUR FINGER TIPS

With Drake’s New
Refrigeration Service Manual

Improve your job and earnings . . . Drake’s bhrand new
manual covers all the household and small commercial
refrigeration  field . installation, testing, trouble
shooting, replacement and repair.

Written by authorities in_ simple,
language. Over 300 pages, 138 illustrations and dia-
grams, Write now for your copy. Send $2.00 . . . if not
satisfled, return book within 5 days for t’ull refund.
Money Back Guarantee. Write Fred’k ). Drake & Co.
Dept. RC-9, 600 W. Van Buren Street, cmcago 7 Hfinois.

S —
756

easily understood

dicates voltage during each instant while
current is flowing in the direction which
would permit the tube to conduct; and
height of the sine waves below the line,
voltages during the non-conducting alterna-
tion of the cycle. The shaded portion
represents the part of the cycle during
which the tube actually does conduct elec-
tricity.

We can see that there is current flow in
the tube during only half the normally
conductive alternation. The tube starts to
conduct only when the voltage reaches 470
and continues till it drops practically to
zero. If the grid potential were set at a less
negative voltage, the tube would fire earlier
and put out more electricity during each
cycle. Thus, it is possible to vary the out-
put power from maximum, when the con-
trol-electrode is at cathode potential, to
509%, with the control-electrode set to fire
at peak voltage.

A.C. CONTROL VOLTAGES USED

We can do more than that. Instead of
maintaining the control-electrode at a fixed
potential, we can feed it with alternating
current from the same source as the anode.
By using a combination of resistors, coils
and condensers—to be explained in a later
lesson—we can cause the electrode to reach
its maximum or minimum voltage at any
desired time in the cycle. It can have such
a high negative voltage when the anode is
at its peak that the tube will not fire at
that time. Then the control voltage can be-
come positive as the plate voltage drops, so
that the tube fires—for example i
only the last 10% of the conductive alter-
nation. See Fig 4, where current is carried
during the last quarter of the alternation.

By selecting the instant the grid voltage
reaches the “firing point” for the corre-
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sponding anode voltage at that instant, we
have complete control of the output.

There is one thing wrong with the thy.
ratron control electrode. It is so big that
a large number of electrons must swarm
onto it to change its voltage very much,
This means that considerable power is re-
quired in the control circuit—some current
has to flow. When alternating current is
used, the control-electrode’s low impedance
introduces difficulties. A special type of
tube, the shield-grid thyratron, overcomes
these difficulties. The construction i re-
vealed in Fig. 5. The shield-grid—connect-
ed to the cathode—takes over the old grid’s
job of encircling all possible paths be-
tween cathode and plate. Control voltage
is confined to the small cylindrical elec-
trode, which requires few electrons for a
large voltage change. This kind of tube
can operate where little power can be spared
for control purposes.

The thyratron is a tube which can sup-
ply moderate quantities of current—limited
by the emissive ability of the cathode—and
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Fig. 5—A shield-grid thyratron. The "grid"
is the ring between the discs of the shield-grid.
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