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uiw@ SIGNAL GENERATOR

FAST DIRECT READINGS

800 mc to

2100 mc

NO CHARTS OR INTERPOLATIONS

-hp- 614A UHF Signal Generator

Direct reading output, accuracy + 1 db...Constanrt
internal impedance, SWR 3 db...Direct frequency
zontrol...External modulation 0.5 microseconds
pulses to square waves...CW, FM, pulsed output.

This new —bp— signal geoerator will
save you hours of time and work in
making UHF measurements be-
tween 800 and 2100 mc. Its many
different modulation and pulsing
capabilities mean these man-hour
economies can be applied to 2 wide
vacriety of measurements— receiver
sensitivity and alignment, signal-to-
noise ratio, conversion gain, stand-
ing wave ratios, antenna gain and
transmission line characteristics, to
name but a few.

Carrier frequency in mc can be set
and read directly on the large central
tuning dial. R-f output from the kly-
stron oscillator is also directly set
and read in microvolts or db. No cal-
ibration chacts or tedious interpola-
tion are necessary. And thanks to
the unique ~hp— automatic tracking
mechanism, no voltage adjustments

are needed during operation.

R-f output ranges onm 0.1 volt to
0.1 microvolt. Output may be con-
tinuous, pulsed, or frequency mod-
ulated at power supply frequency.
The instrument may be modulated
either externally or internally and
may be synchronized with positive
or negative pulses or sine waves.

Because of its wide range, high
stability and versatife usefulness, this
new —hp— signal generator is adapt-
able to almost any uhf measucing
need. The instcument is available for
early delivery. Contact your ~bp-
field representative or write direct to
factory for complete details and tech-
nical specifications.

HEWLETT-PACKARD CO.
1974-E Papa Mitl Reod, Pale Alte, Colifornia
Expsrt Agonts: Frozar & Honsen, Lid.

301 Clay Street *» Son Francisco, Callf., U.S.A,
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SPECIFICATIONS

FREQUENCY RANGE:
800 to 2100 mec. Seleclion is made by means
of a single directly-calibroted conirol cover-
ing enfire range. No charis are necessory.
FREQUENCY CALIBRATION ACCURACY:
E9%. .
OUTPUT RANGE:
\ milliwalt or .223 volts o 0.1 micrevoll (O
dbm to —127 dbm). Direclly colibrated in
microvolts ond db, continvously monitored.
ATTENUATOR ACCURACY:
Within =) db withoul corraction charis. A
corredion chort is provided when grealer
accvracgy i3 desired. -

OUTPUT IMPEDANCE:
50 ohms. SWR 3 db {VSWR ).4).

EXTERNAL MODULATION:
By external pulses, posilive or negative,
peak omplilude 40 to 70v., 0.5 microsec-
onds lo square wave.

FM MODULATIONI
Qscillotor fraquency sweeps al power (ina
frequency. Phasing and sweep ronge con-
lrols provided. Maximum deviation approx-
imately £5 mc.

INTERNAL MODULATION:
Pulse repetilion role voriakle from 40 io
4000 per sacond) pulse length variobla from
1 to 10 microseconds. Pulse rise and decoy
approximalely 0.1 microseconds.

TRIGGER PULSES OUT,
1. Simultaneous with r-f pulse.
2. In advonce of r-f pulse, variable 3 lo 300
microseconds.
(Both opproximalely | microsecond rise
fime, height 10 to 40 volis.)
EXTERNAL SYNC PULSE REQUIRED:
Amplitlude from 10 to 50 volls of sither pos-
itive or negolive polarily oad 1 to 20 micro-
seconds widih. Moy olso be synchronized
wilh sine waves.

Data subject to change withoe! notice.
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THE FUTURE HOLDS GREAT PROMISE

Neither chance nor mere good fortune
has brought this nation the finest tele-
phone service in the world. The service
Americans enjoy in such abundance is
directly the product of their own imag-
ination, enterprise and common sense.

The people of America have pat bil-. .

lions of dollars of their savings into
building their telephone system. They
have learned mose and more ways to use
the telephone to advantage, and have
continuously encouraged invention and
initiative to find new paths toward new
horizons.

They have made the rendering of
telephone service 2 public trust; at the
same time, they have given the tele-
phone companies, under regulation, the
freedom and resources they must have
to do their job as well as possible.

In s climate of freedom and re-
sponsibility, the Bell System has pro-
vided service of steadily increasing value
to more and more people. Our policy,
often stated, i3 to give the best possible
service at the lowest cost consistent with
financial safety and fair treatment of
employees. We are organized as we are
in order to carry that policy out.

BELL TELEPHONE LABORATORIES tXPLORING AND INVENTING, DEVISING
AND PERFECYING, FOR CONTINUED IMPROYEMENTS AND ECONOMIES IN TELEFHONE SERVICE

Brwe Telephone Laboratories lead the
world in improving communication
devices and techniques.

Western Electric Company provides
the Bell operating companies with tele-
phone equipment of the highest qual-
ity at reasonable prices, and can always
be counted on in emergencies to de-
liver the goods whenever and wherever
needed.

The operating telephone companies
and the parent company work together
so that improvements in one place may
spread quickly to others. Because all
units of the System have the same serv-
ice goals, great benefits flow to the
public.

Similarly, the financial good health
of the Bell System over a period of many
years has been to the advantage of the
public no less than the stockholders and
employees.

Tt is equally essential and in the pub-
lic interest that telephone rates and
earnings now and in the future be ade-
quate to continue to pay good wages,
protect the billions of dollars of savings
invested in the System, and attract the
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new capital needed to meet the service
opportunities and responsibilities ahead.

There is a tremendous amount of
work to be done in the near future and
the System’s technical and human re-
sources to do it have never been better.
Our physical equipment is the best in
history, though still heavily loaded, and
we have many new and improved facili-
ties to incorporate in the plant. Em-
ployees are competent and courteous.
The long-standing Bell System policy
of making promotions from the ranks
assures the cootinuing vigor of the
organization. :

Wm these assets, with the traditional
spirit of service to get the message
through, and with confidence that the
Amenican people uaderstand the need
for maintaining on a sound fAnancial
basts the essential public services per-
formed by the Bell System, we look
forward to providing a service better
and more valuable in the future than
at any time in the past. We pledge our
utmost efforts to that end.

LEROY A. WILSON, Presidesns
American Telephone and Telegraph Company.
(From the 1948 Annual Report.)
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Hirst Choiee

of WISCONSIN CENTRAL AIRLINES

WIS completely equips all ground stations
and aircraft with witcox radio

VHF AIR-BORNE COMMUNICATIONS

WILCON TYPE 361450 walt fransmitier, high sensiiivily receiver, and com-
pact powir swpply —eoch contoined in o seporote ¥ ATR chossis, Recgiver ond
tromsmitter contain fraquency selector with provisions for 70 chonnels. __ample for
bioth present and future needs.

VHF GROUND STATION PACKAGED RADIO

WILCOX TYPE 37BA—=Complete with Type 3844, 50 wanl transmitter, 3054
Recgiver, common antenna, telephone hondset and loudspeoker, desk front, mes.
sage rock and fypewriier well. Type 411A LF Tromsmitker may be inskalled in the
same cabinet for radicbeacon focilities,

MULTI-FREQUENCY GROUND STATION TRAMNSMITTER
WILCOX TYPE 99A—Provides simulaneous fransmission an LF, MHF, and VHF,
frequencies, Housed in o singly stonl cabined, the rectitior, modulator, remolta con-

trol, ond 4 fransmitting channels combing to moke the most compact multi-frequency
franzmitier in the 400 wab Fald.

WRITE TODAY.. for complete informaotion on all types of poinido-paint,
air-borne, ground staflon, or thore-1o-ship communications equipment,

WILCOX ELECTRIC COMPANY

KANSAS CITY MISSOURIL

COMMUNICATIONS FOR AUGLST j949 & 3
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The "Golkam” « T¥ -
Radio - Froncgraph

R S o e

Coimallis ooll ferm: ars als  wsod

in iransformers of Zesith's fabla radios,

wuch & the now Super - Seasitive
"Mlajor™ Fid  rechiver, abave.

4 ® COMMUMICATIONS FOR AUGUST

COSMALITE ive: b irH

This internally threaded Cosmalite coil form of cloverleaf design in the very
hoart of the Zenith Television Transformer permits quick tuning of both primary
and secondary frequencies through the uipﬂ end. The hexagen shaft of the
froquency setter sasily passes through 1 !

lower core . . . adjusting the frequencies of both coils with the greatest sase.

e upper core and engages in the

Consult ts on the many uses of
Cosmalite [low cost  phanolic
tubing] in television and radio

rECEivEr. "Hag. U, 5. Pas Tabla Rsealvar

7LCLEVELAND CONTAINER A}

4201 DARBERTON AVE. CLEVELAMD 3, ORID

FLAHEE AMD DAL T GFER wi Fhemeay, Wi, Chkege. Duiedi Opdanies, BLY. Jessilasm WA, %,
EBRAPNE ORETTIGH nf Crasisrd, Ohle
CAAADILE LN The Chinslasd s Corerda Lidf . o trwsim,

EEPRESENIATIVEE
C b hicsh wi T e ARDKN, ErjaTis LML B el OAEYIILE, OHTARHSE

“L‘::’f;’;" 60 muUREsY, 4ls CEMTHAL AVE, EAST QRRRGE, BLI.

MOV EMOLAKT B, Porale amd aSSOCIATEE, w88 PARMGHOTOMN AVE
WS HEEAremG Gl

1949
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FlELo-STRENGTH  messuremments, with
their extremely revesling information,
are particularly important in TV
broadeasting today, providing not only
hasic operational and coversge data o
the station, but to those stdying the
earrent allocations problen.

A study of the beld overages o
WOTY, Pittsbucgh, recently  con-
dusered by Fobect Po Walkeman, J. 0.
O'Meill and Herberi Feceell of Dua
Mont Laba research and WDTY, pro-
vided guite an assorimeil of such pse
ful material.  The series of tests were
unyusually thorough, iovolving a total
of 1,148 field measucements belween
Fehroary 20 and March 25,

All the tests were with a receiving
pntenna leight of 26° above the ground
and all Iying precisely on eight radials
approximately uniformly spaced about
the wransmitter.  Measurements were
made af 383 cluswer points,  As has
been pointed oul in previous reparts to
the FCC, this type of measurement
makes possible the study of correlation
between the perrain and the received
sipnal.

The stapdard WIOTY transmittes
was used during the tests, the eguip-
menl with & 3-kw peak wideo and 2.5-
kw audio, fed nte an BIS antenms
with a power gain of 3B, providing an
erp of 166 kw for the viden and 23
kw for the andie.  Diplecer effictency
was A8 and transmssion ling effi-
cleney, BEF.

Receiving squipment, mounted i1 a8
Z%-ton bus, consasied of two receiv-
ers' a Reld eirength meter® and stand-
ard dipole, signsl generator,” dio-band
antenna,’ forty-foot 72-ohm dual co-
axial transemission fine, teenty-cights
foot collapsible antenna mast, Exacta
camers and buile-im 1 1ovalt, S0-cycte,
S-kvo generator.

Method of Meoturements

Eight approximately  efu: - spaced
radials were lojd out emanating from
the WDTV transmitter. The exact
azinmihs were selected from A consid-
eration of population  densties cand
main srteries of travel, Measurements
were made at intersections of roads
with thess redials at spacings of one-
half to two miles, the grester spacings
being used st the extremities of the
radiale.  Ar each cluster point at beast
threse measurements were made witliin

The WDTV

Survey of Signal Strength of Pittsburgh Station by Research
Division of Allen B. Du Mont Labs and Personnel of
Broadcaster, Reveals Many Vital TV Service Factors,
Which May Serve as a Basis of Approach in Future

Proof-of-Performance Probes.

by RALPH LEWIS

a radius of approzioetely one hundred
feen

Along the porth radial, measure-
ments were made an the bwae receiving
aptennas at every point® Tt was foumd
that, statistically, a linear height-gain
relationship exists, This statement
must not be constrieed to mean that at
any given location the received signal
is linearly related to the height of the
recerving antenna bot tather that the
median valur of a large oumber of
measurements will he approximately
proportional to the antenma height.
Onp gl pther  radiale measurements
were made only &t the 237 height.

Maoaitoring Procedera

Du'ring the enbire Sufvey the trans-
mssion e voltape al the transmitter
was monitored with & diosde tectifier
and & recording meter,”  An andlysis
of the tape indicaed that no significant
yariabions accygrred i this voltage 8¢
amy tie when measurements were
actually being taken

To arrive al results whiich could be
classifed as average-type & wery sim-
ple dipole antenma was employed - &nd
1o attempt was made o find the best
possihle Iocation st each cluster. OF

aleraflees S-3% nod Du Mont Chatham.

lndpl M.5E Meswuremeiis Corp

3pde] 18-B Measyramants Cecp

iy Mean tepe 7L

ba miahwtice] analyais of the beight gaio rela.
timrihi:f obibied im this presedure has kan
made hy Henneth Norbed ol  Cermiral - Padss
Propagwtion Laberatery of vhe Hational Barciu
ol tdirds and appears i Beleremee © of Ehe
Ad Hoo Commitice repafl. | Sic _'Illllr_ O8I IUHT
caTiors,}  Hawsver, thig rala
smploved in thia reporl

TEster|ime- Angus

r wmad i
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the total L1488  measurements, all
ghost-free pietures were classified as
weak, pood or excellent, Where nulti-
path condibions existed, piciures were
chassified as slight ghost or bad ghost
Using this somenclature, the received
preture quality was;

Slight Had
Weoak Good Excellest Ghest Ghost

% lF % B 45

Obvigusly, the mstallation ol 4 re-
ceiving antenpa haviog & reasonable
amount of gain and some fromi-to-back
ratio would bring many of the weak
and good pictures up into the excellent
class and would elmtinate many of 1he

slight ghest canditions,

A second coutih was made fo defer-
mine the pnomber of locations within
the thearetical primary and secondary
servics areas actually. receiving pri-
mary or secondary secvice.  CH 507
measufements made within 4 theorei-
cal 5000 oy m contour, 47% actually
exceeded 5000 we/m. Of 1,081 meas-
uremens made within 2 theoretical
500 pv/sn contonr, GRS were foond to
excend 500 av/m,

These percentages are rather low,
beut Ehis was dise bo the fact that 3 wery
large pumber of the roads om which
measirements  were made lie along
rathes deep river valleys, wheress
maost of the Pittsburgh suburbon resi-
dentinl areas are locoted on the lall
tops.  Consequently, these  figures
prohably give a rather pesaumistic view
of the aciual wgseable telerizion signal
in the FPittsborgh area.

A detailed stisdy of the results dis-
eloged  1hal wheteas meEasurements
made in the Mew Yok and other large
merropolitan areas  have  drequently
shown considerably greates dewlation
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Pofice Commenioafions

Moptee Rapmo OreratioN, which a
tew years ago was considered as just
an interesting experimental iden and
then slowly found itself being accep-
bed in many services @ & major me-
diom of contace, 7 today quite a foll-
fledged member of the art, with its
highly proficient linkiog festores pn-
apimously acclaimed, A siriking ex-
ample of thiz well-deterved poceptance
ippears in the police agencies, which,
in the main, some years ago felt that
two-way radic was a top. The pleture
certzinly bas changed, for today there
are over 44000 active police radis
stationng.

Am enlightening exhibit of this pew
vigorous interest will be found at the
first Mew Work meetiing of the A
sociated  Police Commuonication Of-
ficera at the Hotel New Yaorker on
Avgust 28, 3, 3 and September 1,
where pany will gather o discuss
thelr problems, visil the wariogs #x-
hibits and listen in 10 an &asortment of
pertinent papers on police radia,

Commenting on  this interesting
turnnbout, in & letter to ve edibor,
Meal Jackson of the Detroit Police
Department and editor of the APCO
Hudietem says: “"Today police com-
munications, or perhaps we shoold say
police mobile communications, are
quite diferent from the early days
when a police department actually ran
a0 amateir station too serd messages
Lo moving autemohiles.

"It took eowrage and know-how to
avercome  the natwral and poditical
obstacles of the day. In fact, s=weral
years elapsed before our police depart-
ment launched the weapan that soon
changed the operation of our svstem,

“A few vears apgo, police radio was
a feeble factor, but todiy [t i 2 strong
element in mabile radio service apd
when the new FCO rules go into ef-
fect, it will become an important stem
in the public safety mdie services,

"In the early days, as police mobile
radio grew to larger proportions, the
various departments realized the value
of cooperatbom, Soon edjacent towns
were moniloring one amotheér and the
results of general broadeasts were very
cHective, Tht recoaniieem-of- polnt-to-

ADGUSFT,

1949

poinl ur station-te-station work was 6
great help to policing. This {eatore
wad appreciated by the FOC, who
therefore tcloded o i the mew poles
which are, by the way, highly re-
garded.  And  incidentally, with the
new FOC roles in effect, mobile radio
will have reached an extremely stable
position.

"So tar this year, equipment manu-
facturers heve snnounced many ad-
vancensents, particnlarly for adjacent-
channel operation. This. unusual de-
welopment will provide more channel
utitizationn with Fess interlerence. Tt
will soon take ifs place among the
other outstanding  developments, soch
a3 ave, squelchy selective calling. ete.

“The next hig step 0 police comes
municatioiss might include facsimile
and mobile the«in, Certamnly the tramns.
miszion of photos and handwriting are
extremely valmble i palice work and
particalarly important would be the
transmiggion of fingerprints on an en-
farged scale. A recend mesting of the
Eastern Four-State APCD groop saw
al effective demonstravion of this type
of facsimile ransmission.

"The pse of a microwave system
with facsimile shopld prove extremeby
useful and perhaps enable the installa-
tlop of a network among national,
state amnd monicipal systems. Suach a8
network woeld prove mvaluable and
contribuate miseh fo the maintenanee of
law and order 10 our land.

“Yeg, mobile communications have
cerlainly eome of age amd paved the
way for the subsiantial strengthening
of law eanforcement agencies through-
put the country."

Thanks, Weal, [or 5o comprehensive
& report.

The Allocatlen Heoarings

Twasx Art-IMroeTant licarings on
the alf and wh) channel proposals,
originally scheeluled for Apguest 20,
heve been posiponed 11l September
26, in view of the hareame of hriefs
which have poured inte the FCC of-
fioes,
Judging from the size and guantiby
af reports already received, it appearz
as if the sessions will he both hecgie

and, af the rownd-the-clock very-long-
week type. There will be wmny who
will applawd the proposals and wvery
iy who will tear the plan o shreds
I fact, the FOC Bar Association has
indicated that it will strongly oppose
the plaw on the premise that it violates
the Communications Act which stipu-
lates that allocations must be based on
demand  reguiremedtts,  Other grosips
have stated that the power reqoice-
ments are foo rigid, particularly for
e amaller municipalities where there
might be only several thousand imhabd-
tants who certaindy could wet support
g high-powered  installation, Ssll
others have indicated that the alloca-
tion of high and low-band facilities in
one aren mighi capse confusion among
consumers who wonld be puzzled as
to what type of receiver m purchase, 2
low band or combination type. Soch a
purchaser might wander when the shy
part of the combination receiver wonkd
become usedul.

Both the broadeasters and manufac-
furecs have admitted that thgs far
commercial  oltrabigh  progres  has
been quuite slow. Very low powers have
been wsed during tests and the possi
bilities of achievizg very musch kigher
putputs bofore the pear is over are not
ton bright Practical wltfahigh brosd-
cagle appedr to mguy o e at leact a
YEAM OF Wi Away.

There seems to be g gemeral mp-
proval for the wse of e off and shf
allocation mible ar perhaps & gpdide,
which might be employed to Facilitate
formal  awdeption of  higher chapnel
arcas a3 conditions permit.

Soch an approach coudd allow the
iminediate mstallation of sations o
BITRESEEC ATeAs 50 that wrgently needed
power and propagation tests conld be
eonducted. Tom Goldsmith, Jr., of Du-
Mont Labs, suggested soch a move dur-
ing the bearings last year and agein
dering the MAHR mestmg n Chicaga.
Many at these sessions thought the
general  plan was very  logieal and
shoubd he gdopted early so that a defi-
mite wltrahigh policy could be estab-
lished, & palley, which hased on factual
exhpustive  fests,  would provide =
slurdy basis of planning for the fumre.
—1. W
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Field Coverage Study
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il elaetes poi e fon Lmadd
s Bl fwu coaseculive poonde e desp vallepe se
valbey haars ma pelatios 4o the grobible kih ssdnel
| topn moparsded by & desp vafley.
In mdidition o che messwred don platted, tha amsath sarth grownd weve feld srreagit, we saleuliled

Ad wEve fald sircagth av carrecied by
results anly In @ mipsy desresse im0 ewpesved slgnal seran@hs der cammts bying witkin t8a primacy sarvees e

Mapiife@enld were mude an hel

graph, Fer iha b sarth
azen, then corvestien In dhé miie ol chunned

@ & viry alight incrvmsw in expeoted gigmal spreagihs in the secondary snd Fringe mrams.

from the theoretical sb short distanees
[remy the transmitter than an greater
distances, this was not particulardy true
in-the Pittsburgh ares. I the case of
Wew York measgremenes, this condi-
tion has been explained: 2s being due
ta the heawvily built-up areas elose bo
the irznsrmuiler. Ip the case of the
Pittsburgh  measurements,  howeyer,
the absence of large buildings in the
secondary  servlee area @5 enfirely
cannter-batanced by the very hilly rer-
rain,  Consequentdy, it was found thai
the signal strengths, as a function of
distance, f{reguently waried widely
throagghont the entire aréd.

Sample Computatians

To obtain a4 suitahle conversion fac.
tor from micwvolis st the receiver

mermimals 1o the feld strength b mi-
cronveles per meter, fwo locations were
sedected &f which & mininmem amognt
of refection was experienced, At each
of thege Jocations the fedd strength
way obiained by mesazuring the voltage
receives] on 5 etandard dipole and
dividiog this waloe by Lr (the effes-
tive length of & hali-wave dipale).  In
exch caze the field strength was then
cotnpared o the valtage  messured,
The averape ratio this oblaised was

E=1{8"¢

"Mra Ment mreskipibsrs - {2l than (e ssiosh
warth grogssd wave fumies al forrestsd By iR
Ad Has pupet wira Al somcwhat spbiminsin
[of beredin am ireegoibor ge Bhat ewcomnbered En
The Thdtaleargh ares. Sec pld ed page 33

"Wl % ) Micder of Meazgrememn Corp.

jura [ of tha Ad

war partics of rhe grash s, thercfore, a

wa uf thair ssteel Ecafions (slevanes and fismnee], alseg the predle: Dirsstly

wabar mre ahiwen. A warbinad [ips Iaing ihe sErrems

sirwijhe lizsn. Bezause of tha evirame raughaess of ihe werriln, polns tm the corve [rind boiwsen
e valers ol wldied @rendii. 1t will be sobed that i owas brequently secemsary 18 palis EeiUre-

amibed by w high bl  Obviously, the skratght line roneseting she

which waald kave been shiained s s BIL

w gijnel wiecidibe abioleed in Eha

The sishe id lrue of coores, in peaces wdce aopgeciblvn

BMurtan's carwas, o shown ac the wp af she
eopametie repart® i ilie shown, As can

Where

E = feld strength in microvols il
1al =24
and ;

¢ = voltags at receiver terminals in
ticravalts

A luboratory setup to determine the
velationship  between wolagess mens-
red on the feld strength meter amd
reid syne peik voltages was  made’,
caliiration being mode for hoth test
pattern and Eypical televizion propras.
It was found that the instruimest resds
eezeibially pedestal Jewvel regardless of
muodnkation,

Ar the EMA standards specify that
this. voltage is to be 075 Hmes sync

{Contimued om page 32)

COMMUNICATIONS FOR AUGUIT 194% = 7

www americanradiohistorv com



www.americanradiohistory.com
www.americanradiohistory.com

CAVITY BRESONATORS

Saeuring Bloch ——" |

A/:u:uuuuu Rxbansion OF

Centar Candutler | Capper]

Fingas

Fidars 1
‘.I"rnlu

RIET WY

A CAVITY RESONATOR 18 £fectively a
very high @ circopit which can be in-
serted knto a line, conmecting the trans-
mitker or receiver with the antenna
When designing such 8 Gviky, eipe-
clally for frequencies below 200 mc, &
iz desirabie te obtain the highest pos-
sible O and still keep it mechanical
dimensiony small. A short section of
i cgaxial lipe one quarter-wave long,
& quarler-mare coedy, shorted om one
end and open on the other would con-
stitute the smaliest coaxial cavity res-
onator, Al the higher frequencizs we
are not so much limited by dimensions.

In 2 typles] goarier-wave cavity, the
center conductor of the coax line is
made out of copper tubing closed on
the bittom atd conmected o the short-
ing plate ot the top of the cavity, The
outerde conductor fs made from an-
other large copper tubing of diameter
about three times as large &5 the center
conducior to obtain the epbimum 0.
The cutside and inside conductors are
connested at the top of the cavity by a
shorting plate, made also ot of copper
and po insulating matertal of any kind
iy psed to build the cavity, To pro-
vide frequency adjustment, the center
comfuctor  consists of two  teleseoped

with the eeager condenor ol ihe sEx
Il S w0 e (MRIng, sbotdl fn 1o Badram s
in Ehe sbarting pleis uf the dop af the asvhiy,

iam gevery & pangs =1
[ar 5 14 # i

tubes, amd thue can be elongated ingide
the cavity by turning the tuning and
locking nuts shown on the op of the
cavity. It is necessary to provides tem-
perature compensation in order that
the cavity, which has a wery high ,
will not drift off frequency. Ta do
50, & careful choice mst be made of
materials to procsss & estter  rvod,
which adjusis the length of the center
condwctor, and the brackets which sip-
port the adjusting nuts, The proper
dimengioning of these parts yields a
temperiture compenzation which is

1" ]
Eguwivalsnt mircuita of 2:: Ti and Tw mre Ddesl
EREFLH LFLARDRFEIETE | If oo B i I
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Figurs I
Extermal -H-n nr 1]1:\" 'EE" ol cavitiow, Tha madel i the ool

wiell ihie ane at ahe leM wna danigred

TI1|'|. uail hps & qapacity plats at the od ol G
pndnr tondoeior b sharted St Qengnh.
the #0) i 600-mo mEnie

The third savlip scwmrs

comparahle with the stabality of a crys=
tal controlled-oscillator,

To coople the cavity o the outside
coaxial conductors, two loops are e
gerted into the cavity close to the
shorted end; each loop is soldered tn
a standard cable connector, By chang-
ing the size of thess loops, variable
Inading of the cavity can be abtained.

Cavity Clrcaft Analysls

A cavity inserted inoa coaxial line
cun be diagrammed az an equivilent
lumped electrical circuit; Figure 5
The cavity can be considered az o
merley  pesomank circuit having an ne
ductance Lg, a capacitance g mnd
losges represented as A tesistance Ha
This series-resonant cireuil 15 coupled
boe two ideal energy transformers, to
the two ends of the coax lne. We
azaime that there &5 no loss of the en-
ergy in the fransformation process and
that zero impedeoce is presented by
the idex] translormer when its secon-
dary is. ppen.  This sssumption is in
close agreement with actdal measure-
mient, provided the loops are designed
properly. [f the cavity is inserbed be-
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In Mobile

Flgwre B
Theee baops uted with Bil-me eawivy filver.

Figure 4

Bmidz af loaded 0 10 uniesded 0 of cavidy wwrsus Sesiiion beed

tween @ gemerator ol ff power and an
rf load, a further simplification of the
corresponding  cirouit iz possible by
antitring the ideal enerpy bransfornmes.
Such simplification appears at (b)) of
Figore 3. Of course, the impedance
valu=s of Be Loamd Cgin this cicout,
will be differeny from the crcuit lios-
trated. “They bave to be reduced by the
step-np and step-down ratios of the m-
pist and outpuf transformers, [f the cav-
ity s at resonance, the impedance of Le
15 cgneelled oy g amd the coax line sees
anly & small resistance, Eo, which cor-
responds 1o the Tosses of the cavity. In
general this mesistance is small in com-
parison with e characteristic impe-
dance of the connecting cables, Hefore
calcabnting the valoe of the resstance,
Eq, or the insertion loss introdused by
the cavity, we must first analyze the O
of the eavity, From theoretical tables!
we find that, for example, for a Dé0-me
cavity with 10 dinmeter of the ooter
cordductar, a theoretical walue of 0 of
an order of 1200 can be obimined.

Unloaded & Meauerements

The practical measurements show
pocd agreement with this theoretical
valuz, and ynloaded OM's of 11,000 have
been actoally wessored The ratin of
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Design and Application Features of High-Q Circuits
Which Provide Unloaded Qs as High as 11,000 and Have
Been Very Effective in Decreasing Spurious Radiation.

by HENRY MAGNUSKI

Chisf Engineer, Ressarch Departmont
Gammunicalions and Eleclromics Divisson
Matorals, 8.

loaded 4 to noloaded ) of & cavity vee-
g5 Tnsertion loss, appears in the curve
of Figare 4. For example, {f the inser-
thon loss: presented by the cavity 1o the
coax line inowhich it 13 ingereed is 3 db,
then half of the power from the source
is consummed by the cavity, and the
icgdef O will be abour 3R of rhe
priloaded {F of the cavity. For a [-db
insertion Ioss, the boaded O 8 only
aboust 10% of the anloaded @,  (This
caurve shows the mimimom  inserction
bisss, assaming that a fAat impedance
maich hetween the gensrator, the oo

ITerman, Radic Engimsers® Handbeak:

keGraw-Hill

axial line and the load exists. I such
2 match iz not maintaned the insectomn
logs will be greater than the valses
shown on this curve,)  OF course, the
construction of the coupling loopa has
something o do with the insertion lose
The loops should have the same char-
acteriatic pmpedance as the coaxial ling
in arder that no energy be refiected.
This requirement is met by construct-
ing the loops from flat copper sirips,
In Figare & appears three loops weed
with a 1(¥-me cavify; first, loop de-
gigned for & voal phsertion loss af &
half db, the largest loop which is used
in the main for transmitter applica-
tion ;. secaiul, L-dl boop and third, J-db
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loop. The 3-db Ioop is used mostly for
cecebver applications. The Fs and
resopance curves obmined by nsing
these three loops are shown o Figure
B Te will be poticed that with ihe 3-db
loop o fesonames curve coreesponding
to ( of sbout 3,600 is chtained. This
5 about the highest permissible @
which can be used with narrow FM
sinpee the bandwidth at the 3 db down
points i only about 20 ke,  For trans-
mitter applications, the loop with 54 db
inzertion loss, and corresponding 0 of
about 630, is the most popular,

Usa of the Cavliy far
Trasimitter Parpoied

The cavity can be inseried befween
the fransmitter and the antenna to de-
Erease ANY spurious emissions of the
transmitter, If the transmitter s crys-
ta] contralled and uses several mulb-
pliers to obtain the right frequency at
the antenna, in sddition to radisting
the proper frequency i radiabes a small
amount of power on ather harmonics
of the crystal. A eavity can be used
to decrease the spurious radiation by
some 1000 times o better and skl
introduce only a S-db loss o the
radiation on  the right frequency,
which means that the total power bost
tnglde the cavity is abowt 10%.

Another very important application
of the cavity in transmission technigqus
iz to multiplex several franamitters on
one pntenna.  Without cavities the
trangmitters connected to the common
anotenpn will cross-modulate, since =
condiderable gortion of the power from
ope transmitter will penetrate the out-
put stages of the other trancmitter
Also the eficiency of the transmitters
will be considerably decreased, If the
transmitters differ by some 3% or
mare In freguency they can be ginsil-
taneouesly and independently wused on
one anteina by mserting & cavity
tuned to the transmitter frequency in
each transmitter ling; Figure B To
get maximom independence n trans-
mitter opsration, the comnecting coax
cables. hiave to be cut to the proper
lengits.  The connecting cables to the
transmiiter J have to prevent energy
from transmittér 2 reaching tranamit-
ter I, and thesefore they bave to be an
odd number of guarter wavelengths
long for fregueney 2. The loop in-
serted into the cavity presents an gl
et perfect short ciccnit for all fre-
quencies except the resonant frequency
of the cavity, To transform this shor
mia the open line effect, o quarter-
wive section of the eoax cable is
nocessary befween the cavity and the
point where the two lings meet, Thus

o =

justifies this arrangement, If both
fransrnitters are working oo meac-dy
frequencies, diffecent by only a Tew
per cent, It 18 Dot pecessary toocut the
conpecting cables exactly to each fre-
quency, but to an average freguency
of the two or more transmitters which
are 5o connectesk  Spch oan armange-
mient is wery comvenient for well-or-
gamized transmitier centers and saves
the expense of additional antenmas®

Covities fn Recelelng Systems

The application of the cavities in the
receiving technbgue has also many im-
porant advantages, - Cluite often the
receaver s desensitized  becanse a
strong sigmul from a mearcly lransomit-
ter working on quite 8 different fre-
qUENCY TNAY peneiTate into the Bra
grid of ke recelving equipment, Swcl
8 signal may bias off or otherwise de-
sengitize the first, second and the third
tabe |wfore the selectivity ol the re-
ceiver will spifwiently rejecr it In
such & case, a cavity inserted between

e power, this lsss.

Flgars &
Sclectividy wmrvw o a 1§ oavity fumsbls #var
the 153162 me band. At A wppears insertion
Inan af Sdb ({L =—&50h; K, insmrtea lees of
1 b (== 1200} C. imsedting lews of ¥ db
d’Ll— 0Ny
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the antenma and the receiver will pre-
vide the high selectivity at rf lewel,
where we peed it the most, and will
reject the uprwanted signal before it
resches any tube in the receiver, thus
very effectively preventing the receiver”
from being desensitized, This can be
achieved with a relatively low loss on
the order of 1 or 3 db to the receiver
sensitivity.  In some cases where the
receiver semsitivity i3 limlted by an
autside disturbance generating noise: b
the antenna, the sensibivity measured
with the cavity iz actually better than
without one, I necsssary, more than
one cavity can be inserigd and a muoch
higher degree of selectivity can he
achieved by doubling the losses. A
ti-cfh lass means that the recerver sensi-
tivity will decresse anly two pmes, i
measured in microvalts, On the other
hand the desensitizing sigoal, 3F 1 or
2 me ol freguency, can eadaly be de-
creased by B dboan this ease

Spurlees Hoaposss Reducfion

Ancther wvery dmportanl advantage
ohtained by using the cavity in front
of the receiver iz a substantial decrease
of spurious Tespons=s of the receiver,
duch A% image response, etc. It must
be remembered that the cavity will
allow only one frequency fo pass
throogh it and will reject all the ather
Frequencies. The spurious  requen-
ches of the eavity lay in & =i region,
the first one being aboyt three times
the basic Frequency of the cavity and
are nob harmonically velated.  Finally,
the most impertant applicavion of the
Cavity In receiver technigue is an jm-
provement in mtermodolation inter-
ference.  As 15 generally known, the
tntermodulation problem is growing in
importance becanse many more franss
mitters are now on the air, especially
in the urban &rems.

Intermodulation Inferferencs

Intermodulation nterference orig-
iatey in the receiver, particularly i
gome non-linesr pact of if, usmlly n
the first mixer stage where the re-
cefved signals are strong, being ame
plified by the rf stage, and where non-
linearities always exist, Let us assume
that oor recelver fa tumed to the fre-
quepcy Foand the two  interfering
transmitters are an frequencies F o+
AF and F+424AF, (The uniform
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channel spacing makes such caze a
very msnal ome.)  The second hars
monic of the first transmitter, namely
the frequency 2F + 24 F ks definitaly
generated in the mixer stage, and
sometimes in some other stages of the
receiver, Thiz second harmaonic beats
with a frequency of the second trans-
mitter, namely the F 4248 F, and by
subtraction gencrates the frequency F,
In this case, no selectvity after the
mixer stage will help any since the
frequency F s the oone to which the
recerver 08 tuned.  The rejection of
the unwanted frequencies must be
achieved abead of the mixer, either at
E'I_E anicone orcuit, or at the ¢ am-
plifier. Unforvemately, neither antetna
circalt mor of amplifer are selective
enough 1o reject the unwanted fre-
quéttcies.  The cavity resomator does
a ;ul-rpriiingly good job of decreasing
, the intermodulation interference. This
is b-n:_auu 1t rejects both unwanted fre-
quencies,  Since the imtermodulation
thrives on non-linearities, B small de-
Crease an any tme of the interfering
E_rup.u-.nmu cuEes more than propor-
tional decrease in tntermodulation.
_In additien to redaction in desensi-
BN spurious responses and  intec-
miadulation, gquite often 5 substantial
reduction in the noiss level ix abtained,
particulatly if the noiss is fran-made
or an impalse wolse with the masinm
EneTgy concentrated om some  other
frequency, and s strong enough ta de-

sensitize or inderfere with the opera-
vion of one of the Grst tubes of the
TECEIVET,

The cavity can alko be nsed o do-
plex a receiver and franamitter on one
antenna.  This i possible only when
the frequency separation s m the
order af | me or moee in 10-me band
The wse of two or three cavities is
necessary im this case e cavigy
should be fnserted mto the transmitter
line & limit the woise created by the

tranamitter.  This npolse at 4 mega-
evile off has still suffckent power o
choke the receiver of normal sensitiv-
ity, The one or two other cavities
have to be inserted in the recelver
coaxial ling to prevest the transmitter
power Eram pesetrating the recebwer,
Such an arrangement has besn tested
in our lab and found o operate very
well with a total loss of 1095 of trans-
mitter power and sbout & dboin res
ceiver senEITVIEY.

k4

Plar & isgermodultian inteclerdder meniuremenin ®ith and sihaut saviey lger  (Flslsrmgy Bavel:
-5 mivrowelt sx recwlver jmans, jor 20 db sebstin. weamed 0 db. )
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FM Receivers With

SUPERSONIC (ONTROL

Tue surexior rerFoeMance of FM
broadeasting, due o its high-frequency
alfceation aml wider bandwidth, un-
fortunnteiy, kas not achieved the popu-
Tarity it deserves.  Competition with
the eatablished field of AM has dis-
couraged many FM broadeasisrs, He-
cently, however, there have appeared
severdl pew  services which may be
performed ideally by the FM broad-
caster, offering new hope of profitable
operation mn the FM feld

These new services provide uniqoe
npplication possibilities :

(&) Musical entertainment for pub-
lic service vehicles. Reveniue in this
case 1§ obtained from advertising spois,
the caplured audience proving very at-
tractive to the advertiser.

(&) Musical entertainment for food
markets or similar establishments,
which sdvertising announcements are
pErmbssible,

(c) High guality musie, withogt
advertising, for restaurants, offices and
ather establishments, in which revenue
is obtained by rental.  This application
offers great possibilities, the FM
broadesst stabion ssrving as a distribat-
ing circuit of wide tonal range, which
is pormally pnobininable by other
mEAnE,

In order that the foregoing types of
services may be served simuliapsously
from sme transmitter and program sa-

Receiving System, Featuring Use of 15 to 20 Kc Filters,
Permits Broadcaster to Predetermine Audio Operation,
Boost Levels by 6, 9 or 12 db or Silence Receivers Used in
Controlled-Type Service for Busses, Food Markets and

Restaurants, Stores, Etc.

by FRED M. BERRY

Praject Cnglneer
Rallway Radistelephone, ne.

teérial, the FM brosdeaster muost be
able to torn on and off, st will, the
desired groups of receivers, Booating
the awdio level of receivers in the {a)
and (b)) applications during certain
announcements  uoder conditions  of
high ambient noise, as in public ser-
vice wehicles, |8 anather  desirabie
contro] feature. The assurance that the
anivmencements will be heard is quite
an attragtion fo the FM advertiser,
All three of théde Services neesd not
be performed or offered  simaltane-
ously: but, W i3 assumed that the
FM operator ‘might care to adopt

i system which is flexible and which
wiopld provide far the inclusion of all
three services simultanesssly.

To serve the (a), (b)) and [&)
groarps, a system of remote. control
frosn the transmitter has been devised.
[n the patois of the trade this has heen
named the Beeper syalem

[n operation, with this system, audic
frequencies higher than thar of the
program material are introduced at the
tranamitier. These freqoencies dre
pelected at the receiver and are used to
actoate telays n the receiving equips

Figars 1 [Righi}
Belisssuriie of the sixtven-twbe FM recelwer which lestnres segpersonie saptred,
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Figure 2
Ealwmiiviiy charssieclitles al inie-ce=arnl
Eltars used in the regepwrer,

ment.  The control frequencies most
not interfere with either the program
material or adjacend chanmel opera-
Hom, and therefore their meodulation
level muoat be held low at the trans.
fitter.

Several wavs of achieving the com-
trol functions are possible. Ope meth-
od, found quite effective, vses four
contral frequencies: 15, 16.5, 182 and
20 kc. A momentary application af
15 ke tane turns on- receivers in the
(3) group. A momentary application
of 165 ke turns on receivers in the
second or (B} growps, and a 18.2-%ke
tone furnd oo feceivers i the third ()
Eroizp.

It must ba noted, of course; thar only
the audio output of the receiver can be
codttrolled, as the receiver must always
be receptive to the conbrol signals,

The momentary tone application
actuatey g lock-pp civcuit which holds
the receiver an as long as desired,

The 2ike control frequency is wsed
o actiate & relay in all three groups
of receivers, This tone is applied dur-
ing the time of an annodocement, In
the {a) and (5} proup receivers the
relay  actuasted by this Z0-ke tone
switches ot & pad in the audio portion
of the receiver, raising the level the
desired ameunt. In the group (£} re-
ceivers, the relay is wired so that it
gilences the receiver doring an an-
nouncement. To turn off the groups
of recelvers, the 2-ke tone is applied
simultanecualy with one of the other
tones. Tones of 15 and 20 ke applied
momentarily turo off the {a) group of
receivers: 165 and 20 ke turn off the
(&) group; and 182 and 20 ke tum
off the (¢) group. While other eom-
hinations of tomes woold reduce the
nusmber of fones necessary to pecform
the desired control functions, the
method deseribed was found to permit
simplicity of design.

The band-pazs Glters which respond
be the control tones are of simple form,

=

I

Srnakr

=T
4

Figure 3

Blogk disgram ol che P saperzeads contrs] gysbam; "pad may be 1-Ijl|1:-rl §o phat somissi B sill kool
didn 5 gu 15 JB o span elesnie as requized

amwl hawve apn attenoation of approx-
mately 35 db to the adjacent tone chan-
nels.  Modybdenom permaloy torroidal
cobls having a 0 of 2} or greater
muke it possible 1o meet these selectiv-
ity requrements. Two band-pass fil-
pers heye been found pecessary doc
each receiver, the 20-ke filter briog
gsed En all three groups, and the see-
ond filter depending on the group of
gervice b which the receiver belomgs,

Tramsmitfer Confrel Eqelpment

The additional  ogquipment st the
iransmitter consists of scourate and
stable oseillators of 15, 165, 18.2 and
20 ke, and arranged to be bridged
aeross the awdio ioput of the frans-
miitter,

The accuracy of the oscillatoras mast
of course be gpood, and two fypes have
been developed, Flexure mode funds-
mental crystals were nsed 0 oone type,
and temperature stabilized modvhide
num permiloy torroidal coils o the
other type, as the frequency control
elements.  “The e fype oscillator did
not prove sufficiently stable for this
application,. In bridging the oscilla-
tors to the lioe, isolation amplibers
and & high-pass filter were employed.
Etudio controd of the desired frequen-
cirs was provided by a relay comtrol
cirenin

Recalver Dasfga

In the early. sxperiments with equip-
ment for thess néw services atbempis
were made to pte modified FA re-
ceivers and rumers.  Results were quite
disappointing, and quite possibly one
of the ressons for a lack of popularity
of FM broadcasting to the poblic.
Cenerally receivers and tuners tesied
lncked sensitivity, selestivity, stalaliey,
and quality of material. Since the FI4
brosdeaster must own and service the
recelving eguipment it is evident that
greater overall economy would result
from the pi= of the highest gu=licy
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components. The grade of components
required must be similar in guality to
that ased in the wnml broadeast tran-
mitter.

It waus demanstrated by erial that even
in nreas of high sippal strength, high
sensitivity was necessary b0 overcome
fading conditions.  As conbinwous un-
atbended operathon 15 necessary, crystal
control apd temperature compensation
of «f and discriminator was found im-
perative.  High #f selectivity  was
found extremely desirable to provide
freedom from croas-modulation effects,
Two limiter stages ware fouand neses-
sary to provide effective noise reduc-
tion and constant aodio level. The
avdio outpot leve]l reguired was suob-
ject to varied opinions, bot by the se-
lected design a level of B watts at 5%
of Jess distortion was adoped,

A design incorporating the afore-
mentioned features resolted o a re-
ceiver for the (b)) and (¢} services,
with the following characteristics

Sempifivity: L5 o 20 imderovels for
ﬂ}ﬁ quicting, with ] ahmy gnhalanced

5:;;:&1-#1.' 6 db == 75 ke, 40 db =

.IEW' wﬁﬂ; Erﬁuflr{unuwa_u?é
cillator adjusted to any frequency in
to 108-me FM broadeast band.
Audio Power Cutpur: B watts at besg
ﬂunF B dim:qnlmg I
reghency Hesfonge: & e}
15,000 croles, Separale base and treble
controfs fo allow variation to suit re-

uirements,
Impat Poeoer:

[05-125 © me, 60 eps,
110 warts,

s Comtrod. The cireudl de
detailed In the first this paper
were incorporated. 'E‘qu-in filters and
& aelector switch permitting the an-
nouncer boost relay either to boost or
silence the receiver emibles the receiver
to be osed intérchangesbly for (5} or
(c} group servics,

Cradify

The writer is grateful for the devel-
ppmant and testing assistance provided
by the fatz K. G Marguardt and the
enpinearing staff of WIBW,



www.americanradiohistory.com
www.americanradiohistory.com

- |

Available in 5, 10, 25,
20 and 120 walt
rakings.

Tops for TV and other
difficult opplicaiions!

WIRE-WOUND RESISTORS WITH LOW S.Q.!

|_ PIONEERS IN ELECTRIC AND ELECTRONIC PROGRESS

50LET That means “Service Quotient.” With dependoble, ropicalized
Koolohm resistors, it's pracically nill

That's why major elevision manofacturers specify Spragoe Konol-
obme and avold eonecessary and expessive service calls dep o
resistor failures.

Koolphms far outperform aod ouotlast ardio wirg-wgond re=
sistoes, vl ard sialler io shoe than ordinnry umu.-?lthe AT WAl
raring. koolohms are wound with larger diamerer wire for the same
rating yer aee available in far higher reslstance valses (for example,
FO000 vs 25000 ohma at & l’u!f.il'.l watte]. Koolohios are availa bla
i tewely wensdimdwctive windings when peeded. Koolohms have ex-
ceptional fesistanca srabilicy,

Koolohms have all these advantages bocause they are the ondy
resispors woond with ceramic-insuinred wire (o exclosive Sprogsee
devilopment) and are enclosed ino glazed moisrore.resisyant ceramic
ooter shelle, Moupted on s metal chassls, Roolohms will withsasd
o 14,000 vale breakdown test from windiog o ground.

Koobohm resistors gre ideal foc eelevizion sets and other ugh

j.lh-l‘.‘ll:lnl‘u-—u.rrd are egually good dor all ordinary elearanic and

strial control uses.

Best of all, premium-quallty Koolohm rosistors are compratitively
Frived,

Sprague Ceralog 100E tells The Complete Koolokm Story, Wrire
for your copy i :

DowALY
PROTECTED

by plozed

' CERAMIC SHELLS wmad
/ MOISTURE-PRODF END SEALS

SPRAGUE ELECTRIC COMPANY

 NORTH ADAMS

MASS. |
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TRIANGUIAR HIGH-BAND

Flgera 1
Pi 'FI wxprremendnl ivbanguler high basd | dun-
w 1:!-1 T‘I-" lanpi suinsted o wdwal
ek fw 147 sa wlde and bmik = 1
[ETIET

=5

Figees 2

g —— AL F o T

Broadband Horizontal-Type Loop Design, With All
Instantaneous Currents in Phase, Achieved by Three
Coaxially-Fed Folded Dipoles Arranged Symmetrically
Around a Supporting Structure at 120° Spacing.

by A. G. KANDOIAN and R. A. FELSENHELD

Head, Aadic and Radar Compenent Div.

Froject Emginaer

Federal Telocemmuniestion Laboraleries, (ne

I¥ ToHE MajoriTY of cases Thi and
whf broadeasters require &5 much
power. gain a5 practieable,  Thes may
be obtained in the transmitter or anm-
tennm of preferably both. Under the
presend. state of the art, and wathin
limits, sweh gain can be achigved mch
more economically in the snienma sys-
temn than in the transmitter.

High antenna gain abtained entirely
from wertleal directivity reguires a
large antenna aperture in wavelenpgrhs,

swhich in turn means a physically long

supporting structure for -the antenna
gyatein. "Il the supporting structors
fg lopg it must have a certain aminis
mum cross-ssttional dmenaion in order
to withstand sormml requirements -of
wind and ice loadimg.  The most satis-
factory supporting siructure id the type
of stee] lattice wsed for AWM broadesst
towers, tranemission towers and sim-
ilar applications. The most economical
lias been fouid to be the triangolar lai-
tice, of the type illustrated in Figure 1.

The schematic of a triangular loop,
developed for high lend TV applics-
tion, appears in Figure 2. It is, in
effect, & two-turn current Toop, trien-
gular ip shape, with all the instandane-
pus currents in phase (eurrent Aow in
the clockwise or counter clockwize di-
rection  arodnd the axal sepporting
structure}.  This ie accomplished by

e -

SBrom O )?rr;rﬂﬂrd @i the Third
Annual N roadan  Englidering
Confereice.

"Wlaw-Kne
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three coaxially-fed folded dipales ar-
ranged symmetrically around the sup-
porting structuce st 13" spacing,

Aostudy of typical measired inpe-
dance data at each of the three coax-
inlly fed points of this type antenna
dizciosed that, contracy to a eomewhat
popular conception, a loop antenns
nesd nob pecessarily bea sharply res:
onant cirewik.  [n particolar, when its
dizmeter 13 of the order of one-half
wavelength ity impeduncs varies rela-
tively slowly with frequency, the actoal
valoe depending on the loop peometry
and the feed paint. The next probiem
ig to ifransforem  this impedance as
smoothly as ponsible to the impedance
of te maln coaxial line fesding the
loop. Whether the full bandwidth
chiaracteristics of the loop will be real-
ized depends on how well this trans-
formation iz accomplished.

In the mmengular-loop case it has
been found that the feed-point impe-
dance level is not too different from
reasonahle gizre coaxial fransmission
lines and 2 number of easily varied
parameters are st the disposal of the
designer fo transform this impedance
iz the desired soninal 50 ohms, broad-
banded owver any desired high-band TV
chanmel,

In curves made of the mer versus
freguency st different channsls, with
obe or two loops set for chamse] % it
was found that the voltage mov iz be-
bowe 11 ower the desleed channel with
a constierable safety margin,

Radlaflon Characteristics and Galn

It has besn shown™" that the radia-
non pattern of & horizontal loop, with
uniform  corrent  distribotion,  and
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TV Loop Antenna Systeme:

16 T r
i 5 i \vf —| oo |
L4 \. \ :7\ T
. . .
a \\ \ \ / 200 F“\,\nol.
SW /
,f; 2
12 \“ ,/ \‘ == R ond X
A\l / K L] 160
S ——— NP [
{
Frea Me —=1E0 170 180 190 200 200 220 230 o
Chamnel ——> 7 9 [FANE) fraqMc—> | 180 180 (80 200 elo 200
Reoclgnca
-{00 // M
- \\
Pigure 4 200 =
Typicod mersured data fcr a single TV loop operating n
channels 7, 9, 12 or 13.
-300
g
diameter small compared to a wave-
length, a magnetic dipole, is circular Figore 3

in the horizontal plane. In 1he verii-
cal plane it varies as the cosine of the
vertical angle measured from the
horizon.

Measured data indicates that the
triangular loop behaves subsiantially
as the magnetic dipole,

The horizontal pattern is just right
for the majority of broadcast applica-
tions. The vertical pattern of a single
loop however obviously radiates too
much energy at high and low angles
where it is unnecessary and wasted.
This may be corrected by stacking «
large number of loops one above thie
other and feeding them in the proper
phase. In a previous paper® it was
shown how much power gain may be
produced by stacking a large number
of horizontal loops. (The data ave
also applicable to any other radiatoys
with a radiation form factor essen-
tially similar to a loop, such as vertical
dipole, discone, etc.) This paper also
disclosed that the optimum spacing be-
tween loops in a stacked array is one
wavelength. It is evident, further-
more,” that the amount of antenna
power gain that can be produced de-
pends entirely upon the overall per-
missible aperture of the antenna array.
In the Anal analysis, with a given size
of loop and a fixed cross-sectional area
of the supporting structure, the Jimita-
tion on the overall aperture, hence an-
tenna gain, is structural and not elec-
trical.

A further word regarding the
stacked antenna anmalysis. To avoid
unnecessarily laborious mathematics,
the calculations were based on an ele-
menfary dipole (electric or magnetic)

3

Plot ot the impedance per clement ia o (riangular loop,

and stacking a number of them one
ahove the other along a common axis.
Since an elemenlary dipole has some-
what less directivity than a half-wave
dipole, its gain is lower by approxi-
mately nine-tenths. Thus, to be on
the safe and conservative side, this
factor has been applied to the array of
the FM square loops and the present
triangular loops for television.

In practice the necessity for this
factor may well be questioned since it
implies that the loops under discussion
are equivalent 1o the elementary rathev
than the half-wave dipole. The only
clarification available on the subject,
in addition to Figures 7 and 8, are
measurements of gain between the
present triangulay loop and a half-
wave dipole properly matched. Within
measurenent errvor, their gains were
equivalent,

The triangular loop, supporting
structure, and two alternate transmis-
sion line feed systems for an eight-loop
array are illustrated in Figure 9. To
avoid different supporting structures
for each of the high-band television
channels a fixed spacing of 5 was used
between the loops for all channels 7 to
13. This represents a change in elec-
trical spacing between loops of 318° to
394°, but a reference to Figure 10 will
show relatively small change of power
gain in this region.

Diplexer

The complete TV spectrum for each
channel includes a wide band of pic-
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Rigure §
Plot ol bandwidth for one or 1wo loops set for
chennel 9.
i/
7/
" == ]
Area Mo -—ol o (L1 g 0 w m
Craml = . E ) - ] [C) n [ “ )
Figuro 6

Vicr of experimental ltoop consisting of etandard
184 \ransmisgion line outer conductor snd
fittings.
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Pigure 7

Horizontol radiation pattern ol the iriangular
loop.

ture signal and a narrow band sound
signal. The two carrier frequencies
are séparated by 4.5 me, It is evident,
therefore, that a straightforward flter-
ing technique will provide a means for
combining the output of hoth picture
and sound transmitter on the transmis-
sion line leading to the antenna with-
out undesirable mutual interference.
Because of the frequency range in-
volved, the '-most convenient form for
the filter components are transmission
line sections rather than normal coils
and capacitors,

The gverall schematic of a basic di-
plexer unit-appears in Figure 11, In
operation, at picture frequencies, for
all practical purposes, the sound trans-
mission line is blocked so that {rom
the common -junction point, looking
toward the sound transmitter, the im-
pedance is very high compared to that

.. Figure 10

1
Yrpel Trse 2

Figure 9

Hight loop tower and feed line arrangdements.
In this setup a separate line is used to faed each
group of lour loops, two lines being joined in
proper phase at the dround [evel or in a travs-
mitter house. L = 14 wave matohing tranaformer,

of the nominal 50 ohms of the antenna
line.
terms of swr introduced by the pres-
ence of the stubs 1s negligibly small.

Sound signal transmission operates
in a similar manner,

a) Insertion Loss (Piclure),
Less than .5 db

b) Insertion Loss {Scund),
Less than 1 db

¢) Rejectibn of Sound Carrier in
Picture Line....... More than 20 db

d) Rejection of Picture Carrier in
Sound Line......... More than 20 db

¢} VSWR (Picture)..... Less than 1.05
f} VSWR (Sound)....... Less than 1.5
Table 1

Tabulation of the overall performance charac-
tertstics of diplexing wmit

The disturbance on the line in

Figure 8
Vertical radiation pattern of the triangular loop,

Instailation

The loops are assembled in pairs on
a 10" triangular structural member. At
the junction of the 50-ohnt line joining
the loops, the impedance is brought
back to the nominal value by means of
a quarter-wave transformer,

Reterences

YAndrew Alford and A. G. Kandoian,
Ultro - high - frequency loogp antennas,
Trans, AIEE (Elec, Eng., 1940), wol. 59,
#p. 843-848; 1940, and Elec. Commun. pp.
255-265; April, 1940,

*Donald Foster, Loop antennas with uni-
form current, Proc. IRE, pp. 603-607;
Qctober, 1944,

2A. G. Kandoian, Three new anienna
types and their applications, Proc. IRE,
pp. 70-75, February, 1946,

Figures 11 a, b and ¢
In (a) appeirs e schematic of a basic TV diplexer
system. The equivalent picture sirauit of the
diplexer is illnstrated in (&) and in {c) appenrs
the equivalent sonnd cirecuit.
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Molovota

ADJACENT CHANNEL problem

“8” ESSENTIAL
INVENTIONS make
ADJACENT CHANNEL
OPERATIONS PRACTICABLE

# SENSICOMN circain (Pai. Pending)

® 1500} cavities (Par. Pending)

# STATOMIC oscllator (Pat. Pending)
#* PERMARKAY filter (FPoi Pending)

¢ DRIMCE BALANCED CHYSTAL OVEN
{Fat. Pending}

& CAFACITANCE DISCRIMINATOR (1.5,
Far. 24404 8500

« HFFERENTIAL SOQUELCH (ULE. Pai
2,343,115}

® LG, elope filter [Pai. Pending)

DESIGN—=Todsy! The ideal twoowny mobile radio communicntions equlps
mend is here.

Hesearch experimentation, developmend and field testing in syslame speration
produced this sientific onswer o the adjocent chopnel operations probdem,

Tleo mimor problem ol saperprecision seleciivity wos solved in six months,
bt pwo years of researcly and 1le eroatben of five mojor invenziens were res
qukred 1o solve the major problam of loteemedulaion before samearea od-
Jaeent channal operation bicome procricabls.

PFPERFORMANCE=Here is equipment that is new all threwgh, with tha
nmazing circuite which provide a new standard of performance for the indusey,
Here ip sguipment 1o give oo the mest modern communicalinons gvatam v
ean pwn—achaally anticipating the standards of goad engineering pracice Tor
the linure, This sartling degacisies Trom tha convintlanal offering naw sl
plicity of mpimennnce and 3 new @andsrd of reliabibiy—ihis engineering ond
sciemific achievemens is the new MOTOROLA,

Remember! Selactivity alone is not the answer 10 pdjacent thannel cperation,
The integroted syslems combinotisn of these new inverlion: i1 Lha
madern enginesring answer to full chanmel wilizotion,

MOTOROLA, INC.. 4545 Augusta Blvd., Chicage, |IL

Cammimmatians Slvhidan

Fame

Pasition

Firm

Address

Cliy Lone Siate.
Dept Com—Aug

= = - .

-

COMMURICATIONS FOR AUGUST 1947 = 1%

www americanradiohistorv. com


www.americanradiohistory.com
www.americanradiohistory.com

FM COMMUNICATIONS
For Underground Mining

Figure | {B=lom)

Winwr o the com#leie Iansminer-ieselvar, shech
# aad & dad om Ave guide rdits

i

In uNpERGROUNDG MINING operatians
raclin  commmmuicitions  faciiees  have
Leeem fomanel invalualde in assiring & re-
lsable: methad of rapid contact s esesp.
tinl in dispniching ppd the nEmmt@mmg
of spesdy delivery of coal to ihe shaft
rriranee.  And oo the ovent of dizaster
ar explosion, the cireuit provides n
vital lime of comimunicating Tetwes
apy it and Hae micn sg ke

Use of 100-Kc

Sance direct radiastson s smpractical
underground, soims other form of prop-
agation must be emploved.  The frry | B
voht oc trodley line, wesd tn power {he
conl oAt engine, comveniesitly lends -
sebl bo this vsage. 1o has been found
that a freguency-modnlabed skEnal, of
approceimately 100 ke fedd back into the
prrwer fine ins type of carrier current
system, afforcds excellent cesolis, The
wse pf FM successiuily combats the
high noize level presest due e mnbors
and machinery wsed across the line. Tt
alsn makes possible the [all uhilizaton
of receiver sensitivity  “This ig o very
important factor becanse often  the
tranamitted sigmal looks into almost &
chorl circut, ene to tee heavy corrend

20 =

Figure 3
Inierior af squipmesd with restiver gt [sdt, power sopply in venlér eed (reremiiteg o righd

Posil on the line.  Under nornml work-
g coiditionz the resistance will sel-
dom rise plave 245 ohims, and often
will be swch less thon this, Doring
several bests, despite the apparest sl
verde eoditions, o has been found
pussible to muiniain communication in
exress of five miles, with dnits of cone
parativelhy 10w power

Shock-Momnted Fqulpment

For tms pype service 5 oomplets
transmitter-receivel unil was  devel-
opel, [0 was shock mommted] and sus-
pended by five guide taik, to pros
vide n degree ol isolotion from the
vibratom af ihe locomoteve. Al alu-
fimian gonstvuction was gsel on the
erpipmient o prevenl excessive oxidla-
non dhe to fhe high honsblity encoan-
tered undergronnsd

Hapld Sorvicing Deslgn

Ta [acilitate rapud ==cwicing each
unit was divkbed e three separate
chasais ; the receiver on the left side,
power supply in Lhe center, amnd the
trassmitter on the ryght slde.  This
type of capstruction  allows Teplace-
imenl of the inoperative unie while in
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the mine and proper repair of the wunit
at the sefvice hench kater,

Transmiifer Ouiput

The tramsmigper has o power Gatput
of 25 waits as mensuced] into & dummy
lmid of 25 olims.  The higl pransior-
mation rabo of P00 Lo 23 ohus
necessitited] the design ni g special
network to couple the pa tubes to the
power ling, Dhee to the ligh circulat-
ing current, space limitabion, and low
frequency, considerable time was apeenl
i the design of o small effcient trans-
formatiom - coupling  netwark  which
wimghd handbe the outpur of Z5 watts.

Signol-fe-Nalse Botle

It was foynd that a frequency swing
af =3 ke provided o good signal-te-
naize ratio and peromtied the gse ol
handpass coile of relatively smple and
arraightiorward design,

Voles Freaguoncy Eespense

Freguency respanss was fimited fo
the vnige frequencies between 3000 and
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Carrier Current System, Developed for Subsurface Opera-
tions, Operates on 270-Volt DC Trolley Line, Into Which
Are Fed 100 ke FM Signals. Uses a 25-Watt Transmitter
With a Fixed Tuned RF Receiver.

by B. E. PARKER and G. W. THOMPSON

Head, FM Englneering Pept

2,500 cycles to enable efficient and
practical utilization of speech power
distribution.

A cathode resistor drop was used in
the pa stage to provide a source of
noise-free dc¢ for the carbon micro-
phone. :

Transmitter Tubes

A 14C5 (similar to 6V6 except for
filament voltage) was installed as a re-
actance-modulated oscillator, a 12SG7
serving as a reactance modulator. A
pair of 1625s, connected in parallel,
were found to be ideal in the pa stage.
Incidentally, the 12SG7 also serves to
control the center frequency of the os-
cillator. The necessary afc voltage
was brought in from the receiver dis-
criminator.

The Recelver

The receiver, of the fixed tuned rf
type, features three stages of #f ampli-
fication, which precede the discrimina-
tor type detector, the Jast of which
serves as an amplitude limiter. Each
of the coupling transformers was used
as an over-coupled bandpass network
to provide the necessary bandwidth for
the modulated signal, Permeability

Pigure 3
The im| edauc:—malnhinﬁ petworft designed ¢o
couplo the power-amplifier tubes to the' poeer
line, p system wsed because of the high trams-
formation ratio of 7,000 to 2.5 ohmes.

Toatley

r Aol

Gates Radio Company

tuning was employed to assure stability
under the high humidity and heavy
vibration to which the units are sub-
jected in operation.

Squelch Clrcuit

N

A double action squelch circuit was
included to quiet the receiver in the
absence of a transmitted signal; one
section operates from AM noise pres-
ent, and the other section operates
from the trapsmitted signal. The com-
bined action was found to provide a
more positive squelch action. A 1625
(807 equivalent), used as the audio
output stage, provides an audio capa-
bility of 10 watts. A high audio out-
put level was found necessary to over-
ride the high sound levels encountered
in mining operations,

Push-to-Talk System

A push-to-talk button on the mike
operates a change-over telay which
transfers the amenna from receiver to
transmitter. Relay capacity and stray
capacities were found to provide suffi-
cient rf pickup for the receiver dis-

. Figare
Block diggram of the 100-ko

Project Engineer

criminator action (afc) during trans-
mitting. This afec voltage, applied to
the oscillator tube, provides a means
for maintaining the correct operating
center frequency.

12-Yolt Supply

The unit was designed for aperation
off a 12-volt storage battery supply,
the battery being trickle charged from
the 270-volt dc trolley line through a
dropping resistor, This was found to"
provide operation for four hours of
full-time service if the trolley supply
should be broken or shut off because
of disaster.

Vibretor Pack Appllcatlon

Two 12-volt vibrator packs were in-
stalled to supply the plate voltage, only
one being used when the receiver is in
operation. During transmitting - the
output of the two supplies are con-
nected in parallel to provide a dc sup-
ply of 300 volts at 200 ma.

4
PM (ransmitter-receiver.

Avdlo Audlo
- Disc mplliler Powar
AF RP (.11}
Limiter Detactor Sauofch Amplifier
Tube 1628 Spaokar
Ableang '
AM
o= ————— — X Corrler
A s':':;h Squeich
1 RecNier Reciiler
Pa |
1623 Lo e} Recelver
Teansmliter
AFC
Bogu(oted
hbodulalor|
Osciliolge
oa 12867
1625 Microphone
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Corrosion In Multiple

Ix ot previous analysis? of homdity
aod corrosion, it was pointed oot that
ane schoal of thought advanees 98 1o
I per cent plus periodic eycles of
dew, e theory being that moch elec-
trolyte will be produced quickly, cuar-
rent flowa will be heavy, answers
waotld be fast and the test would rep-
resent the worst condition cotls could
hie sibjected to. The disadvantages
are, that due to the severity of the west
many materials which sre entirely ade-
quate for ther parpose might be re-
jected, The condensation or dew pre-
cipliated en the material may disaolve
& lurge amount of girbome imporities
to form ebectrolytes which are not pro-
duced by the material wder test

The gecand school of thaught on reat
conditions makes use of humidity be-
tween W) and 25 per cent.  Under this
condition, the electrofyte formed, which
is all produced within, and by the ma.
terial under test, will ehow the degres
of corrogion, thereby allowing closer
control in separation and clazzification
of materiala, The formmasion of heavy
current carrying electrolyles oo the
surface of the material being rested s
minimized,

The disadvaniages of these |pwer
refative humidities are that some -
terinls may be pronoumced pon-coffe-
slve, which on g very Jong fime test
woild prodace some corresion. In ac-
ceptance test work, material will be
withheld from productton for a Jonger
period of fime if the lower humidities
are used,

In general, engineers seom to be in
agreement that i assembliss or com-
ponents wsing multiple layer cols are
tested for electrolytic corrosion, the
1} per cent relative humidity plos
dew conditbon, which repres=nis the
wiorgs service conditions, should be
aged, Bt in testing materials to be
used in ool constraction, the jower
horiskdities which do a better job of in-
dicating degree of corrosion. At pres-
ent it seema highly desirable that test
conditions within a ruoge of 50 o 95
perocent and which is 4 compromise
of the bwo dachosls of thought ocught
i be specified.

The techniques for obtaining and
placing numerical valises on electro.
Iytle corrosion are pumerowns. [t has
been established that frue. electrolytic
corrosion must take place in the pres-
ence of a dc potential gradient. There-
fore, mest of the techniques and fx-

Part 111 . . . Procedures Involved in Evaluating Materials
for Electrolytic Corrosion Characteristics . , . Calculating

Corrosion Distribution.

by HOWARD ORR

tures make use of two paratlel copper
wires spaced & small distance aparl
amdl each coptacting the material ander
test. These are energized open circuits
with a dc potemtin] of proper value,
amnd the entire fixtures, or at least the
test specimens, are placed in a cop-
trofled atmaosphece.  Currens  flows
through the cleckrolyte, formed by vhe
moisiure, from the phe to the minus
wire and the plating. action described
earlier takes place.

In order that some ides may be ob-
talned as to fhe complicated  proce-
dures inwelved in evaleating materials
for electrolviic corrosion characteriz-
tica, dwa of the methods submitted to
ASTM Sub 7 committee will he de-
scribed.  While these methods are pri-
marily for pressore-sensitive tape, they
are =isp entirely suitable with small
changes in technique for cther insula-
tinns.

Cylinder Methad'

Appareius: A plaste eylindrical drum
15 nsed, approsimately 67 m diameter amd
suficiently long to actommodate ae beast
five specimens (minimem 4], The plas-
tic wsed should hawe werr high  suriace
and volimme resistivities, and droam should
he eqoipped wilh terminals consisting of
four rows of Mo 4 brass machine screws
and associated mats Epaced WY aparr in
wich row,

O row E} shombd begin 34" from
the =dpe af drom, with & second row
(f) Fpented ¥ around the drom {pom
row A and beginning 3" from the eﬂE:
of the drom. A third row © shoald
located 14" arouwnd the drum from row
A, ard shoald begin W' from the edpe of
the drum. A foocth cowe (0 should then

Bl Taboraiories

* Ol MU MICAT0mA, July, L3R
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ke located 14 “around the drwm from ;-:wr
& amdl shauld begin Y'" irom the e
Al terpninals in cows A and O shoudd
connected  and l.-.l:p:';d b 4 coeisuon ber-
minial, and all terminals in Fows 5 and 0
te a second cofmmon terminal.

A wpoal of - sofl copper wire approsi-
mately 0008 in diameler ard having an
elangation Letwesn 20 and 30 per cent,
s also peeded.

A bumidity  cahbingt :a.'pr:ﬁle_ ufhﬂ:-
aming hlE o+ f oeng ative .
ity atEa E'ahuc}jniﬁz of 77 =" F {I:Jﬂ
11" £ s oused,  In mameiinmng the
turnidity, it ia essential that the cabinet
he sealed sgainst ali possible loss of water
vapor and that every precaution shoubd
be taken to avold condensation. Fre-
vision shoubd be mede for making cons
nections to the bwg common tecminals on
the driem from putside the cabinet,

A source of de potential at 10 valis
=2 volte b also requiced.

A testing mmachine of suitable capaciy
iz ueed to break the copper wire.  This
shauld be & constant rate of loadlng me-
ciee (ipelins] plane), squipped with 2
rechrding device for megsucing the clon-
gutipm of the wire

Specimens; Tht spesimens - required
are " or 3" wide ar Bo Ineeger malie-
ple of these fAgures, The first complets
turn on & oll of tape should be discarded
and samples  approximately  §4" o
selected from the remauider of the roll.
Ewtreme care should he exercised 1B
handling the wire, so that not mors than
17 at the end of B.E specimen ds bmeidled,
of topches any object odher than the
drom. This method is not applicabls o
tepes less than 3% wide

Conditlopfag: The rum  with ke

ecimens and the whes mounied oo o
showld b maintaiped at 9315 =3 per
cent relative humldity 8 8 lemperature of
77 =2 F. s #+1.1* &y for the period
reganred,

Procedure: Preparation of the wires
is the firsl step, AR least fifteen approz-
imarely 17" lengihs of wice, caref I.E'll;-ll'
wraind from the spool so as to avold kinks
or sretehing, should be cleaned in a bath
af petroleum ether or an equivalent sol-
vert. At least five jmcﬁ]: shauld be s
amde for fengion and tion tests ofi
the imcorroded  wire. be remainder
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Layer Wound Coils

ghould be keps clean {or the corfosicn
test.

In the secand step we have the prepara-
tion far testing the backing. The im
shaull b= cheamsd with petrofeum cther
and et pm its side with the terminals
down, and the tape specinens picked up
by the ends & placed alhesive side
down oo the dieem with thip edges parallel
0 the edges of the drom ) J:dg-tz o
each apecimen should be located 47 from
a cirche passing through fwe terminals
The sample should lay flal  The edges
af twn  adizcent specimens may louche
The specimens showld be cuf beck 1o not
less than 11" by coiting approsimately
equal fengths from each end of the speci-
memi, which should be l=id down by means
af & clear roller and showld net he bouckaed
with Elee hands,

fn the third step we bave the prepara-
tion for testing of (he ndhesive side. The
drum shoaild he cleaned with petrolenm
cther, The specimens arn best prepdred
by settitg them in their relative posiions
i & separate fixture, Their positions will
be determiped by their wrdth and the
spacings of the wires. The edges of twa
adjacent specimens may touch or overlap
The specimins mnet be held together with
cellalose-aoetate-backed  préssure  Sensi-
tive adbesive fape o prrpendicular o
the speeimond.  There should be & clear
length of =t least 11 betwesn the sup-
partiog fapes, The supporting lapos may
ke 1med to attach the setup to the drum.
Care should be taken to cut off the han-
fled portions of the speckmers. The wires
may Be applied in the Axtore, if deared,

The specimens may also be attsclsd,
v by one, on the drum by means of cel-
lelase =aoetate - backed  pressore  sonsitive
adbesive dape with the precaions de-
srpibhe] above.

Application: of the wires b5 the opexl
glen,  Cleagn white gloves can be used io

Iving the wires . If they are not, care

ailed Be takep to touch only the ends of
the wires which will fne be in contact
with the specimem.  The wires shoild he
applied in groups of Lwo, one positive anil
goe fegalive, spaced unately 34"
& . There should be at least one pair
ﬂmmm an the mme circle ledy blank
bedween each set of positive aod negative
wires sp that adipcent wices have the
same EEn ’

Each wire mzst be wound oround ons
terminal, #ay in row A or B, then
wrapped around the cylnder parliel to
the edge and th coptact with the specimen,
uging only h tension o kesp the
wire stoaight, &l then wound around the
cefrespording terminal on the ather side
in row ©or 2 Care shosld he taleen 1o
keep the wire in contect with Lbe sample
bt not ts use 0 tension in excoess of the
elastic limit of the wire. The spacing of
the wires on the hacking may be adjusted
g that the wires of a palr p9e appros=
mately pagallel and are approsimately
4" mpart

The tes? eycle follows, witlh the drusi
placed in the hmaidity cabinet, the two
lead wires connecied apd the cabinet

ere 1
A fBarore e tesbing slosurabyle essraiied.

sepled,  The best cvole consists of 24 22
legurz withcui potential, followed hy 48
hours =% with potengsal. 1§ wives are
broken o 48 howrs, 16 bodrs =580 howur
ehoul] be used. At the end of this persod,
the potentral is thken off, the cabines
opened pnd the fxtures removed.,  Care
shoald he taken tn bo=ep & record of the
palarite that was applicd to each wire.

Remgving the wires is the nest step.
The wires in cootact with the Backing
T oF e Ve The pociive 4nd
ifted o ) - posifive W
negative  wires shoihl be  sepregnisd,
However, in tests on the adhesive gide,
the adhesive shoald he dissolved ar scdt-
ened inoa sturbable solation

Wire testing in the final step.  “The on-
corraded wires, the positive wires, and
the negntive wircs should bp tested dor
tengile strenpth mml elomgation.  Where
it sae beeon established thad the negative
wices are not sppreciably corpaded, they
zan be used In place af the uncorroded
wires. The breaking load and the load-
elongation curve should be detecmined on
the tensile machine. The digtancs bes
tween the jaws shoald be 107,

Caleulations

When it 15 desiced to eltaim @
tumerical edtimate of the distr:bution
of corrosion, this method is sugpested |

The average elomgation af the wun-
corrited (or pegative) wires s fiest
determined at their  breaking  load;
step oA,

Then we read of the elonpation of
the corroded wire ab the breaking
lomd | step M.

The average elongation of the un-
corraded {or pegative} wires are then

deterooned af the breaking load of
ench eorroded specimen; spep O,

The appresimate per cent of the
original length that bas been eroded
can be computed hy

Diestrabgtinn factor in 9
B=C

= L
A=

The distribution factors should be
aveTHgad.

When severs local corrosion  and
pitting occors, b owill be obviows that
the elangation of the corroded wires ag
their breaking potots is approximately
eqizal Eo that of the aneorcoded §or
negative) wires 8t the zames loads,

For extensive computations  with
the same grade of ware whose elonga-
vion &t breal has been esiablished, &
graphical method giving the corroded
length in mches und the corresponding
per cent that has been corroded {the
distribution factor ) can be worked out.

The report should inclsde :

(11 The per vent retention of the
breaking load for the positive

wires,

(2] The per cent retention of the
bresking load for the negative
wires when  this  differs fromm
1) per cent,

(3) The distribution factor in per
cefat when this is desired,

(43 The bresking load and elongas
tion of the yncorroded wire,
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Studio Microphones
at F ﬁ Fnces

-

Ideal for BRQAEAHHE
= RECORDING
= PUBLIC ADDRESS

“The yltimate in microphone quality,” says Evan

Rushing, sound enginesr of the Hotel Maw Yorker,

# Shoo! right info the new Amperite
Microphone—or stand 2 fee! away—
reproduction is alwoys perfect.

* The anly type microphone that s not
affected by ony climotic conditions.
» Guaranfeed to withstond more “knock-
ing around” thon any other fype mike,

Special wiie tor Special Introductery Offer,
ffer:Tond apage llustrated folder.

R =

AMPE’FHT‘E Cmpa.'ay

0 Wi 1

FREQUENCY CRYSTAL

WODEL RANSE CALIBRATOR PRECE
13 100ke-54me Ad f£i2%.00
104-4 100ke- | e na | 38.00
108 | ke - B yas 19008
[05-A 100ke-1T5ms e 07,00

MICEOMEI'ER FREQUENCY METER

Especially usaful with police, public utility, taxicab, and relay.broadcast

services. model will monitor any number of frequencies, present or
future, FM or AM, with accuracy EI.OEE ;e

Callbrations read direcily = poreanr
daviatisn frem FCG  anigreents.
Wik for dafa,

LAMPKIMN LABORATORIES, IMC.

BRADENTON, FLa.

I“"IJI'I.I T Babsl, formetly with S Weldter-
Chicage Corp., Bas juined Eicor, Lee, = snles
muanger W the tapy roccorder dhvisbon:

R Pemcher 13 now - with Ehie held saginssang

nf Hasly Enterpriges, 1823 Malrnee Ave.,
lllL-'lll-I-m.ri 48, Calll.  Poothex will be atrashnl
ig ke San Francisos offim, whick iz wnder the
minEgeEenl of Jack lsgeroll

Juwimie T. Buckley, =3 @is grcsident of Plidos
{rom |'ilﬂ v '), and has since goresd g chair-
Zmas o the EXecutive sbmmitiet, Wai ebocnsl
Tecently cheliman of the boprd ol direclocs ta
It the late Johs Ballintyae, W iHam
Delerwton, prasidems, =5 commmss to gerve in
that capacity sy the chinl exetubive ofizes ol
Fivi | ca,
Lol ®) Somwsers, foimerly divesmr el Fa-
rifig wnaf wndex Aor SBylvania Elecitie Peodlucss.
Ine., has Beed  appalpded erdsbami i c. W,
et 1 w, geoersl sles mazager ol he Redio Thilke
FRIDIEY O

Pomaph M, McConnall fag besn alecied eaecu-
five vice prissdong o H.IL':'}I.

ﬁr—p. 5, Starling, whe limids the 5. Sres
ling Cosapacy, Detroit, wif rg|.ne-l|r-l Amparra

Ekorroass Corp., Brooklyn, N, Y., in ke MI I
s areL

Garlon Murse, formccly gracral mecghpndise
[ SR for  the lammp dividics ol Sylvaidg
Electric  Produces, Ine, has been appomtend ali-
rerber o Pacifio Coawl eales fe &1l proluo

dvicgne of the compiny

Bons Camlord kas been wppointed ohjel en IIKI=|'
lop the felevaion pictate iwkd diviesn

wania, Eledtri: Pradacts, Tne.

'l"':uﬁ:m" iminsd the enginetriog slaff of 3yl
vama'y Hudis [hemion st Emporium, #h,
17 amd has Taen oo ooy aSdnHared th
resmarch, dJewe ar arireg o vl
wnd fathoade-goy rubes gince “Uhat gisee,

u
R, Geislocd

Evnmt Clever Sas term nemed b Bt T N

phyaleal Tramelormer  Diwwlom ol the
Wtp. Cn, Las Anpeias,

arei Bam baEn com |_||.||-cu l|_.- SNEuEs = Bl
h yyical #r dormer Fave L oond minm
wodurd Aince IR

F. B. .luuwnd'. jormefly supervmar ol indusurial
peginesring Gnd grodzckion apmitpol, hak hesi
pjinied manolsctsring wupsrinbendent 1or ths
radio tube glant of Sxlvanis Eleseric Prolwls,

Isa

L M. Jumkes bas bees pemsed designing eng-
neer for praduact engizacring of the 4, E. Lreng-
mittes diwinian,

#l B. Famcher kan been appoinbed seckion &w-
broadendd arodin egUIpEEnE BT thim

The RCA Service T, lue, Camden, N I,

recemtyy mirsduced @ repeir |.|||-|| Tur BCA mmi
erophimEs |.|1|:| angrrlpln:n pl\rkluu-\. -ﬁlln -
mamneed are bacilities for repale and eabibration
a1l Liped of MCA tei mnd smeakarmy eguin-
menlL.

Tlnder the plam, the titie requlred e o oom
pl-qt laoory recoadinicnizg, irom the $ime Ihl:
rGuampmRend :.rrl'llrl: FLA - |F|I.'|.l|:r until it s
shipp=d wot, {8 foar deys tuned Bnd

=

ews Briefs

iwn days for Lrkngedd -:}-u ity mant
in dor smuch service IEEI.I I:rl Jbr:u-l:d i the

RCA Servies Uo, Ina I:ﬂluru Apzaratus Cun-

ernd, BlAg. B3 Camden, X, |

PERSONALS
INDUSTRY NOTES Gr. Sargel A Schellvanel of Hell Labs was
lsolastitn Manslesturisng Corp., loonesi: 27 awardsd reoencly the Bauager Halluntioe Medal
Warrea Streed, Lymdhorst, M, ] 4@ now la- ol the Frankiz Instiete la Philadedphin dor
ehbed m & recHilly oompleied pew flink m han opinky i o ormdribubiong o bthe EslEfsion
Etirime, H. ] ol the elocirossagiLic #ave hiory
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|.,‘=a=-=r ol
L iraaamitier divnos
| M, Heidew han been samed secifon -:m.l
:tt. al madin '||ﬂ||||"|'-'—'l-|-l . eyiiipment Ty thie
R EEnnEmitker
LITERATURE

Tha Radiart Corporstiom, Clevelard, Ohio, now
hax awailelde fue digirikanison oo enght ik
aaiatog on (R Do S celevigion and F
antennid, - Calalog covers the line sl TV aml
FM artannas, adapber kill, add-om arrays, nd-
GESSOTIES . aAd Embeana paris

HomEuldr Sageel '_-:-1 Anptles . Calil m.--

reensed m DFEN™ degk chart ol imserl ac-
rangemeats of the K serss of eleciric  opme
reciorn  Chart conlaanl X1 layoucs, sk wire,
smliol mnd clearenge dats

Eipctrig Dwvelipiien

Tha Simpson Elclrc Euluﬁl'l-:r.. SANE-1H Wt
Kinze Swreer, Chinapo #, bt ippped 2

§.pnga apirsl-boand C.‘ll.l-k\l'. I"h-\- 1h Seveiad
new adueds  arg  listed, - inclpSing the 46D
FM-TY peaescope, whieh provides all ol the

necessary sigmal sourcés (o tre proper alige-
mit and servicing of FM and T¥ recsisers
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Tha RCA  Engimeering Prodeck Imrlnmmt.
Camden, ¥, J., hawe annnunced Teleans ol Gve
brochures coveriag mitiophomes and scotisonies,
mapnebc fape roesorders, partibie remote @me
pither, dun-—tone :-fnnnrlnn hmdapeaber, Ao
a prolosidEl reooerar.

ir\ﬁ\hum are eniled Froadeact MHviepphanes
and Aceesserind Liorm 414868, @ 20-paky burh
It coverimg AMIEM and television Svedie mi
srophoiss and ncocuscrich; Hagasele Tapr R
cardirs (dnrm 2149105, a t3page bogklek on
watele anr aludee r..?-l pesordere; Frofestiong
Forcorder iform 2]-47R%). am '-FII: brochune
canrasesng indurmidlou s the R :;.-g.: ]
high-Sdefly  prodessiomal  recocder] re R
ooty Amptifer  [form Z]A7FEE a Bucklir on

= BX2A lightwenght remuie anplilier; and (e

g Mamtarimy Lémdigeaker {leagm 147710,
& S-page brechare, lei predoriraoes gp=sgifea-
isis B tho TAC-1A speaker,

Condesser Producis Campuny, |75 M Jiranch
Sepeat Chicaga & [lL, have reboasnd a I['Fclﬁ
patiun  #heel  on  BRbmrabhey.grkds  capacitars,

Prevanced arp dufi o2 dimepnome, capREENCE,
L

The Cembridgs Thevmlonss Crrporation, 2
Concand Awe., Cambridos, Masa, has relnased
n Flopage cataieg, 398, oo sleoimnip aad sleslr)
el compeesntd, :

Catelog |8 subdivided inba eections on T
minad jaEs, ferminal boxrds, I'I-CIEH. hapdware,
manlpted onlts asd ocils and chokes.

Kate Englossrsg Co. 3515 Flest Ave, Man-
&ain, Blino., Bave poblisksd twn bafletlae on
geiieranorg,  Aulletin 3M% deserifea ac genirt-
inrm renglng in cepagivies ol § kw Fb IFE Tw al
&0 cpcles and wpecds drom 7 1o 10} ==
fullwim  T178F deperibes & gpaneraions Fangirdg
ih capaoiiber ol 1% o 30 ke, gnd grereds brean
TA fp RO EpD

Dwpertexnt L RCA Enginetning Froduors.
Comadan, M, 1., bma released an B-page hrochuse
{27485y with datk s 4 TV 15 mm paopeoor

gegemied are operating delh, FapEesdes atu
dan fmynuk, siggplined ling drawings, and mior
motlom om such leatures as 4 pulaed lighe
sonrce wrdl upiligal spstem, minple condrol swiich
ing droes concrol rack, wis.

Toa Miro Inavrument Cn., W) Touwbaidges B2
Cembridze, Masa, have pregered t=e bulispins
ilmseribing a disssnsioonl esgravee snd  sdckd
i iesk

Dnflecing detxil vpmreatiod of egugaeens nruf
stlachaents suEh 48 hand enaraving. . epimdl,
jen Mxture. comspand deguib llachmest, e

Sorchsen ond Company, Ine, 170 Fairheld Ave-
e, Seaminnd, Cend. @ wew publishing & hi:
reunthly Weuse arpan, Cneepnely, devrded in new
dovelepmenzs wn Lhae vollage reguletion Reld Far
mipiies, write Ed MeCartir, editgr 557 Curernfly

Camtan Eleeirse, 188 Humboddi Sireed, los As-
prien 11, Ca®d, kaws publisked o IE-Bage sup:
pamanl 10 the K bullaln which inchedes ndor
matisn an the K and B Ivpes wdrepaft Rrowall
enngeeoaa; KITSL wall | meluneing  decepoacks,
K pressutiesd  recepgacies, amd b4 inserl ar

rangemanty b varioog dkell diged all pypes
ol milin, #eond, elecireme gnd Fleoieisel squig-
mamnif

Hewweard W, Sama & Co. loc | @3 Marth Hursl
Strger, Indienwpohia; lodisas;, have selewsed
Vilums 2, 1948 Record Chapger Kanaal, whish
doaknrei erpladed witw  Sagriss  foc  EodlyRAK
phangere,  detniled aperational and adjusdssend
indlraciied, Lreeble shooting cheth chikrls;, and
hoeyerd uhuh:f;ﬁ:-t and * dingrems.

fanmal a inclodcd new LS ol Iy mech.
Bniems and [eeir aesecmied pickup, sirtes snd
mri-hlga TEquifemins

Pree S6.T5

The Hewlets-Fackard Compang, Pale Al
Ca¥d., have redtasn] n Wopage gamalol: =i foam
aoce mavoal, Masml sfxien anch  require-
menl e Both AN asd FM broademiners. |
squipmant remded 1o make napproprictea meas-
WiemeEnts,  and. grves in Eep-hy-prep  decail
pauprr  prifcduetes  lor . moasdfing,  rooardisg,
tal g amd pr i tha meqnired datx.

Also ronsnies blask ckare dor alesplined re-
eorging of all regmred messusemesds asd ploe-
ting of regmired aorves,. B i Seagme dnr
Altgr wilh perficssnt Flation retords in oo
pitance with FOD reguiresents.

Schematic diogram
Mo, 791 kiloveltmeter
miultiplier

HIGH-RANGE

KILOVOLTMETER
MULTIPLIERS

and voltage dividers

Types to 200,000 volrs

Whether for direce high-voliage measurements or for
uge is standards in determining the exact voltage of a frac-
tonal segment of a high-velage supply, Shallcross Kilo-
voltmerer Multipliers combine close accuracy with safety

and dependabiliry.

The No. 791 kilovolimeter multiplies illustrated ahove
provides a ready and accurate means of determining a-c and
d-c potentials up to 40.000 volts with outstanding accura cy.
Other Shallcross types have been supplied for voltages of
200,000 volts and higher. Whether your need 15 for 4 unic
designed for ordinary voltage ranges or for nuclear research
development, chances are that Shallcross standard designs
or adaprations thereof can Gl the hill. Write for recom-
mendations, staring details of your application,

SHALLCROSS MFG. CO.

Resistors ® Insfruments » Switches Attenvalers

Dept. C-89
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RADID ENGINEERING - TELEVISION ENGIMNEERING

62 VAMNDERBILT AVENUE
NEW YORK 17, M. Y.

Group
Subscription

Saves Fifty Per Cant of the Yearly Subscrip-

tion Price if Four or More Subscriptions [in-
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How is YOUR company doing
in this “EVERYBODY-BENEFITS" plan?

EMPLOYEES BUYING
U, 5 SAVINGS BONDS
VA PAYROLL PLAM

100%

7ose [ Loy up e
B0% | —vour gool

25%

AVERAGE TMVESTMENT IN
U. 5. SAVINGS BONDS
PER WORKER PER MONTH

$10 — {nu-m'n
15 =

$10 -

Compare your employee participation
with others who have Payroll Savings

If the Bgures for your company fall below those shown
above, you're missing your share of benefits of the Pay-
roll Savings Plan| These benefits are described below,
Natipn-wide experience proves that when top manage-
ment pats the "OK" oo the Flan, its benefits rise shurp_lg.'_.

BEMNEFITS TO EMPLOYTES: Every 33 investod in Savings
Bonds pay $4 at maturity. Workers gain a 33%% return
m their money—enabling them in the future to buy
more of the things they will want—plns the peace of
mind that goes with regular saving.

BENEFITS TO EMPLOYERS: The Feeling of security that goes
with participation in Payroll Savings makes workers
mre contented. Worrving less, they work better. Among
the more than 20,060 lnrge companies with Payrall Sav-
ings, records show that —following installation of the

Flan— production increased, absentecism and secidents

decreased |

BEMEFITS TO THE NATION: The Payroll Savings Plan iz a
powerful deterrent to inflationary forces. Every Savings
Bond dollar built up in the Treasury withdraws a dollar

from the swollen spending stream, The Plan thus con-
tributes bo nationsl 3:’-:::ur|t:.-'—wh1ci'. affects your 51::::1.1.1'1['5-'[

WHAT €AN YoU Dot If vour company has the Payrall
Savings Plan, make sure it'’s being adequately promoted
—backed by your top executives—to bring your campany
its full measure of benefits, Tf you haven't yet installed
the Plan, why pass up its benefits any longer? All the
help you need is avallable from your State Director,
Savings Bonds Divisiom, U. §. Treasury Department.
He is listed in your telephone book. Call him nowl

P

Cheer 375,000, 000,000 wouth of Sevings Bonds hove bean
heeght sincs 1941, .

Mare thban % of thls wolume— oenr 150, 006,000,000 — b gHE
Seld by lha purchagers. -

Durlhg 3 meathi of 1940, 1,300 addbicnal I_'E" firmi in-
thalled the Poyrol Souingt Plan
™

Yea this plan, 7,500,000

ore poch [avering
e The avercgn of 320 per mongh of their poy—
muzn thom 150,000,000 per momh—in Bands.

$

The Trgasury Daparimant ockecw lodger wilh appricictions the pubficabian of this mascage By
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The Limitations of
SOUND RECORBDING

FuiM TIME TO TIME 1T 16 AppTopriane
te evaloate the extent of knowledge in
A feld, An apprasal of the accom-
plishments in sound recording can best
ke made by stating ethe pltimate goal
of a soend recording systems.  Inoam
wdeal sound recording system, the sig-
nal appearing at the outpuc terminals
shonld be  facsimile of that apptied
the inpud terminale, independent of the
time imterval which might have possed
between the act of applying-the sigmal
{recording ) and recreating the signal
{reprodociion).  An wdeal sound re-
cording system might thus be likenmi
to & perfect transmissiem ink with an
adjusteble transmission time delay.

In practice, where economic consid-
erations have o be taken ipto account,
compromises. must be made.  Such
compromises are accepeable, as long as
they do ot affect the quality of the
recorded  program beyond @ permos.
gible amount. Experience bas shown
that & satisfactory sound recording
system which still can be lnbelled as a
igh fdelity syarem should meer foor
Fod] Wi Fe Vs |

{I) A response wversus dreguency
characteristic within 4 fraction
of g db for the complete audio

speciTum, O [0 express it in
pumerical  values, from A to

15,000 e,

{&1 A signal-to-noise ratio as high
a5 possible =0 that there will be
no noiss contributed by the re-
varding system which 15 notice-
abte abowve the inhegent moise
of the tranemissicn link| the
sIgnEl ko= rise ratig shoygld e
batter than & dh.

{7) Mo variatien in the frequencies
ol reproduced soonds compared
with the [reqoencies wof the
aound: originally recorded

{41 Mo harmomic and intermadalz-
tion gr etheér similar disrosrion
introduced during the recording
and reproducing processes.
Phase dustortion, on the other
lwnad, ean be tolerated oo mad-
etate degree,

When reviewng these four points
which have nod been necessarily Jisted
tn the order of importance, the re-

SpONEE  VETSUS frl:qui:q'p;r requirement
is the epsiest o mesl, 11 s more difh-
cult to reduce the weise in relation 1@
the =ignal level te an accepsable value.
The slimination of froguency varia-
bions poses o sizable problem,  But
mat  diffculties are  encountered in
elimitiating  distortwon. Tt might be
noticed that ne tolesances have heen
stated with regard to pointz J and 4,
i comtrast to poiots 1 and 2. The rea-
san for this is that the stwdy of per-
missible frequency variations and dis-
tortions 15 by me means complersd.
Furthermore, there aré many types of
distortion which are objectionable even
when the magnitwde B small.  Tndeed,
too [ittle B3 known al the present ploot
some tvpes of distortion to determine
their amnoyance value knteiligently.

[n Fact, all faur of the aforementiomed
requilements are ingerrelated and b
might be =zl that an unsarisiactory
rEspOnss TETSUS :I:rvr:r|_1:¢n;.3,' characteris-
tie, & hagh feoise tevel and [regquency
variations can gis3 be ciassified as one
form of distortion.  When locking at
4 sl -recirding system  drom this
wvery goneral poime of view, i B wm-
portiant thai the major causes which
prodhace didgtertion. be  gnderstood.
There are seven such capses:

(2% The noolinear transter charsc-
teristic of the recording and re-
producing device.

(&1 The nonbimear teansfer ¢haracs
teristic of the medium ilseli,

i3} The dimensiomal changes of the
recording mediom which affect
the signal impressed on the sme-
dram while rﬂ:i:-ne[ing the repro-
ducing or wath time only.

(43 Lack of uniformity of the physi-
citl properties of the recording
e i,

(5% The simall physical dimensions
ot the recorded sigra] on the
whedinm, which, for short wave-
lengtha, approach the resolving
power of the scanning device.

(% The speed wariations of the
drive meechantsm which cause
any section of the sognd track
to mmve under the recording
head with a speed different from
Lt &l which it moves dnder
the reproducing head

Ip ¢ COMMUNICATIONS FOR AUGUST 1149
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Nonbnearsties of the recopding and
reproducing dewice can be held o oa
minimurn by proper denign. Cutters
for mechanical recording, particularcly
of the feedback wariety, have le=en
bactly having anly a fraclion of one per
cenl nf haeenosis distortion and having
a frequency response well extended to
15000 cps.  Magnetic recording heads
un easily be degsigned 3o that the omg-
necizing field ar amy specifisd point
within the recording gap 15 linearly
related ¢ the sagmal turrenl, There
is little difficulty m buildmg light mad-
ulators which will wary the hght raci.
atirg frome & light source without in-
iraduring distornon. Similarby, trans-
ducers employed in reprodecing  an
optical, mugnetis, or mechanical te-
cording can be made to have an almes
distortion-free charasteristic,.  In ad-
dition, & reprodocer  for mechanical
recording should preferably be so de-
signed that itz motional impedance 13
as low as possible, [i this is not the
rase, the wvibratory glements of the
cartridge will exeroise forces upon the
modolated groove whch will destroy
ihe modulations, with distorgions re-
sulting from such wction,

It s sormewhad more of a probiem
to find eecording mediums which mees
stringent requirements, A satisfactory
esiderial  for meechanical  recording
should exhibit oo spring-back elastic-
iy, Mether shounld it be affecied Ty
humidity and cold fow. In reproduce
tion, the elasticity propertics of the
recording medipm are of greatest sme
porlance siee the dymame forces ex-
erfed by the styvius can produce an
nndesirakle detacmatian of the maduia-
tion pattern, even i the motiondl
'irnp-:da_nl_'c of the connected wibratory
systern iz how.  These elastic defoross-
tiond  caude what iz wsually  called
fravsioton fogs.

With the present quality of photo-
graphic emulsions, and with proper
cortrol of the development procsss,
there s no problem of retainimg an
optical record in which the impressed
signal iz essentiablly free of distorzion,

Ag [ar as magnetic recording goes,
the ahjectionable {eatures of the mag-

neric bysreresie effects of the recarding
medium can be counteracted by the oae

oy
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Lucid Analysis Reveals High-Fidelity System Regquire-
ments, Major Causes of Distortion, Results to Be Expected
from a Practical Recording Setup, Characteristics of
Powder-Coated Tapes, Economic Considerations in Re-
cording, Mechanical Factors and Problems of the Future.

by §. ). BEGUN

Vies Pratideivk and Chied Eaginecr
The Brush Beyelapment Company

of biasing. In the biesing process the
magnetic recordimg mediem i stmnd-
taneously sobjected to the signal mag-
netie feld and an additional Geld, In
recent years, or hiasing has been ex-
pensavely wsed for magmetic sound re-
cording. In ac biszing 3 high-fre-
quency magnetizemg field s fhe addi
tionad feld. By using magnewic bias-
ing, good hinearity can be obtained be-
tween the =zigpal and the magnebc

remaneint induction belt in the record-

ing mediuny,  The presence of the re-
|:|r|:|d1r-:ing heazi, however, an distork
the rvecorded flux patierm, 2 sitsnion
somewhat analogous o the effect of
the reproducing styfus on & modulated
EToive,

In optical gz well as m magmetc
recording using powder-coated tapes
the elasticity and codd fow of the re-
cording  medium can acdversely  affece
the recorded signal, sometimes vesult-
trug s considerable deterioration of the
performimeee. Corefunl choice of the
physical properties aml dimensions of
the e material is essentinl. In many
inatanees one charactermstic of the hase
marertal must be evalusted in the hgh
ol other praperties, ln magnetc tape
vevoreling, ©f s desirable that the re-
cording mediom be as thin as possilble
The thanner the tape, the mote cam be
weomnid mmoa veel of any geven diameter
anid the easier it will eonform to the
coptour of the recording and repio-
ducing  head, thus assuming intimate
contact with the pole pieces. On the
ather hand, the thinper the tape ihe
greater will be the elastic cdefocmmtion
fromn any Porce acting on it Plastic
tape has vsually & moch smoather sur-
face than paper, but paper shows Jes
tzndency Lo cold flow and ospally has &
bigher modulus of dasticity, In opti-
cal recordimg, the somewlar thicker
amad unuseally wider cellulose nitrate or
acetate bage of motion picture film can

be subjected to grester forces for an
eypuivalent elasiic deformation.

For g recording emedium to be satis-
factory, it is required that jts physical
propecties ke unilorm along its soood
rrack. Wherever coated medinms ore
used, ke in cellulose-potrace discs, In
magmebically-coated tapes and m floms,
the coafing thickness muse be carefolly
controlled and the surfoce of the coat-
ng should bhe mirror-like.  Wherever
one deals with dispersions, as in oag.
neficalby-conted materials, uniform par-
ticie distrilation and proper choice of
porricle sige i3 of greatest importance,

The mechanical properiies of the
coatrng misst be selected in accordance
with the recording method emploved.
A wimborm and smeokh conting of a
dise for instantaneous mechamcal re-
cording iz mot the only requirement,
The material omest be easily removahle
by the recording siylus without tesr-
oig. A rmaterial winch is too soft s
undezivable, since the recorded mood.
ulationz may be destroyed by even the
limnted forces exerted by the reproduc-
ing stylus. A materaal which is too
hard will vesuli in prematorely dulling
the recordmg stylus.

In magnehe recordmg, the magnetic
characteristics, particularly the coer-
civity of the recording medinm, must
be properly selecied. A coercivity
which iz oo high makes 1t difficult to
erasg & previous  recorthng and @
coercavity which i3 to0 low imposes
limitations opan the response 1o high
frequencies, 'With presently avallahle
erazing heads, a coercivity of hetwern
204 and 3K} orrsieds seems to offer
the best eompromies,

Economic considerations  genarafly
make it 8 necessity to use the recosd-
ing mediom spacingly, This requires
that the recording aedium travels relo-
tive to the recording and reproducing

device, with (e slowess possible speed,
Thas, the recorded wavelength which
corTesponds b a high-frequency signal
i5 short and approaches dimension-
wise the physical size of the effective
portion of the recording amd reprodoc-
ing device.  To dllustrate this poind,
the inner groove of a long-pinying dise
record travels with o speed of about
W per second. A frequetcy of 10000
cpz wall thus correspond o a wave
teogth of D007, A wavelenpih of
ahaart equivaleny length s recorded on
a magietic recotding medim mweving
with a speed of 15% per second, when
a frequency of 15,000 cps 14 impressed
thereon, Experience seeems to fodicate
that a wavelength of about 00I% is
abont the shortest which should he
ssed regardiess of the  recording
methosd.

~ The slit width of the optical record:
ing and reproducing systems and the
gap lenyth of the magnetic vecording
and reproducing head affect the fre-
gquency responss, Onlydf the sl waidth
or gap length are substantiolly smaller
than that of the shortest wavelength is
their undesirable effect neghgible, s
condition which cannel always be met
in & proctical system, It is also impors
tant that both gaps, nmamely, that of
the recording and thar of the repro-
ducing head, make exactly ihbe szme
angle with vegard tg the direction of
motion of the mediom, Tt can be
shown that high-frequency  reproduc-
ton suffers of the gap of the reproduc-
ing head is tilted with respect to that
of the recording head.

in mechanical recording the stylus
bip diameter provides sn effect similar
to that providedl by the slit width or
gap length in optical and magnetic Te-
cording, The stylus tip dimension lim-
its the freqeency respomse,  There s
an additional efect in mechanical Tes
tording which results from improper
tracing and tracking.  The curves
traced by the motion af the reproduc-
Ing stylus dre ot an exact replica of
the modulations of the groove. Trac-
ing distortion is breoght about by the
fagt that & spherical 2tylos tip cannoe
exactly following the modolation of 2
groove which was cut by a chisel-
shaped tool

Irregular motion of the recording
mesiom  regults in futter and  wow,
both  extremely  annoying.  Speed
changes of the recording medium are
wsually cansed by the drive mechan-
ism, bt vibratons of the recording
and reproduting devices with regard
ta the recording medium and elastic
deformations of the medium can have
il efually ondesirable effect, By ap-

[ Comilinwed on page 33)
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VETERAN

W TWOA [1z! Beld Mew Y Ciiy: Bdwird Dres, Warden of Haripg Talesd Peastambary | Majar C, & Maorris; 1
i o b+ oy " . L% .nl:"ru;..r, vice presmidemd and  desseral mesagar, Mackay El'll]lu und Ttle::rlm. G,
FIOC, Mew Yeok; Ho L. Carsell, mamages, radlo depsriment, Seanderd 0F O, e

manuger &l radie de
B C Cosbrans, shisl bngpacior,

Parsosals

VIWOA pomoRaky MEMEER E. M
Webster won his reappointment re-
cently 85 & commissioner in the FOC
angd will gerve for seveén years until
1956, EMW was praised by the Sen-
ate group who renamed him for Tes
miststanding schievements as a member
af the Commission snd other govern-
et groaps during the past, covering
mepre than two decades of aehive BET-
wiee, o .o YWOA e member Brig-
General David Sarnoff, chairman of
the board, RCA, has besn quite active
during the past year as a feitured
arator at dozems of paticaal and inger-
mational  mestinges and  conferences
Appearing a bew weeks ago before the
International Congress on Hheamatic
DHseases at the Waldor]-Astoria. DS
tald the celebrated andiepce that | - .
“Only through n coocerted eclanbific
stisdy of man, az well a8 machines, ean
we mabe full yie of s God-given
powerE B0 ImMprove man's mental capac-
ity and his spiritieal outlook, . .. IE s
my helief that eontrodled atomiic energy
peitm ek o the threshold of new oppor-
tuntties, Coupled with electronics, at

WIRELESS

imesel, Maore and McCormick 58, Ca,; E T

ODPERATORS

wherg Bl mepsting was Bald.

offers vast possibilities to lock inside
of man and pechaps to discower what
makes him function and why he be-
hawves as he doe!” Dhoring graduation
reremonies al RCA Instinotes, General
Sarmofl offered some extremely wide
counse] t the graduntes,; téllug thent
that . . . “We live in an efa of high
speer] tronsportation amd commuoanica-
thon. . .. We may well think of this a3
& century not only of great speed and
yrimt power, but also of masier con
trods. . . . AB televisiom spreads across
the nation oppertunities for servicing
and installation will expand. Todos-
wrisl apd thesire television are big
fields that are heginnmg to open. |

Progress calls for not anly ressarch
scienfisin, experimenters, development
and design enginesrs, bt slso  tor
operators, tectinbeal repairmen, me-
chanics and testers. Each feld oifers
chance for advancemesnt and ¢ s &n-
couraging m realize that from  each
branch of cadio and eleerranics new
teails will e blaged, . - | The most 1m-
portant factor o beep in mind i 1o
continue vour education,  Science and
industey will reward you for yoar tal-

COMMUNHICATIONS FOR AUGUST 1949

www americanradiohistorv com

A

e
o &l

DCIATION HNEWS

B Veslur,

Arthur Sead, swsar ol fhe Pireplece 1aa,

ents and energy- . - . There js every-
thing good vet to be accomplished in
oitr lives and n our wark, What man
has dan= man can do better

The Gathrie Stary

Ix ADDITIGMAL LIFETIME notes to ye
correspondent, oldtimer C, 0. Guthie
reveals that he was on the 5. 5. Com-
monwealth, when 2000 Mazzachusens
State Militia Men came aboacd to go
te Washington fur Presidest Taft's
inamguratien.  About & month later
MG was detached and assigned to the
5. 5. (kssbarg, which made & wovage
to Temxas City, Texas, stopping af
Bromswilck, Georgin, “There was a
2kw transmitter on this ship and
Cuthries job was tg pet one T R
through each night o the New York
Herald, Unformmately COG was only
ahle tooget one through Eey West be-
cause the Navy operator was a class-
mate of his, The rest of the Naovy
statipms ignored hom, he saya. After
a seqgion ¢m the Oasabare he went
back to the Commonwealth and ce-
mained there wiattl Tuby 31, 1909, when

[Contemacd ow page 34
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The Industry Offers

SORENSEN SATURABLE CORE
REACTOHRS

Elu:alﬂr SO TERDIONY Are mas Lieis uFr_:uuu:ed
reamRen n [nc., vrhiakd
ani, rl:li'I PPl bEe beng

Ave, Stamiord,
made:

iy D eopbmgl  glresit whick R1ea
tsreugh. B 4 cmil.  The de cxll pron

dr foafrol which sybarates te - brol care o I
salorating =T d?ﬁ o tHé mscunt of de
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num-lube cant
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ac kil o aircait comsials of e de 5T
mlernellY connested W dcrkw Circuic of the -
ootor iy raned by boue aheraersristics: Maisuam
SUrTER Sy cupanity of ihe fotly SAXImET
valiage and rased frequesey shick say ke lﬁ‘
o] weridd the vsile; minimum impedancs ayail-
ahle 'l-'-;lh the bmmior spxurEed Hﬁ“imum gir
DOWET HOpET) | ENid maiuscam impedanee §enll-
able wih t rpacior romplolely  unsslioraded
[minunym de power inpuc),

% @

G.E, 25-50 MC MOBILE
COMMUNICATION EQUIFMENT

Mobile radhs i srernon o i

to 50 mc hun hess 1munuﬂ-a?" _|11 . by
Equipmest is nysilsbls " for Whe or d0-ke
ozal widihg. The =armow tand - peis ars

saiid 10 make H-4z admcant chanoel aperation

u practcs| peapbility ko the same fervice ares.

LEMEMURT CARRIER SYSTEM

A ey aywhem, type KB, which |» sadd w
provile =p im seven balking circplis Wb daso-

civted rimpdown e dial-s ng crancels frees

4 twn-wey radic o hng by prodosed by the

Tankburt Elepiric , 124 Coundy Road. Bam
slea, . Crlii

truta wifleed g & to 29 ke

nz=| 1o |4 sald to be emilorm withis
5d_btd'_|-tll rum. abeub 25 b0 LEN) opa, and
Lzziters in all modulwior ciseules 1end &n pre-
wean overlmulisg ol equipment. ol
rejjultbime apd  sucomsadle esdulebes -
tasoroselllater synchrorieation cam b prowvided
bor w mumber of the bighar-freguesey chanoels.
Addivesal feazures sre said o inclsde maxi-
feiim tarminal leop guin of 3% dby recelwing-
branch sensibwvity of =19 dbm for 5 F-db met-
iee  drtudt; chanmel| biae l=an cthan
5 z=r cang up s M pps over an pot-lesl
vange al L5 db} wsisg and srosstalic 00 Eh T fowe
o dbmp inert medulaterdemodalators; and gin-

ile-sideband woprressed - carviEe 1ranani ik

TUNG-3OL EA& TUBE

A& minizture paw ey pentade g Et AL, intemdad
ulaek:u [ TR plu;-bn- :.;L 'ﬁ;ﬁ'"}_ﬂw'
n  ARIT -
Worke, Lz, 75 I:'E.Fil:'hl]-| Jl.lrn-:. Mewark & N

Usep 2 menlti-ssrand  #ilzmene designed  dnr

apematkees | moblle équisenent whars the bats
lery wulbnge m:hrr':u runge bebwetn §
and B v, FESY & moming| Hlamest woli
agd raling ol § pesmabisng the use of regulatsg
drvizen

The tubi is maif s be capable of & o
oukput of 3 walts el liegucocey up to :I'E me.
Usts B.pim  minizturs -glees  anvelope  wnd
#ﬂlm wheex; WY in dameies aed 347 aeased
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STACHKPOLE 2-WATT FIXED RESISTOR

Two-wart molded sachon compouition seataboes
have hesy Ennoumeed ht The Ebeetroni -
1] 1] Wisla, Carbon o, St
pryn, Fanna,  Avsilable frem 10 Lo 100000C
olms anfl ln staedatd toleraoces of +%, W0 or

A pew anchoring mersed o il B asure
Jead Il.ﬂ-rilrl.h that will eicesd the mtandapd 100
pull et Tesmicn are 117167 long by

2 e dlamener

SFRAGUE DISC CERAMIC
CAFACITORS

Waler-thw lﬂlluhﬂtsﬂﬁn etpg.-lr.ar- huvwe hern
Ehe BEUE Iechrin Com "
Horth Adsme, M.I_.‘Ilupr i oy
_l.l'hdﬂ:ﬂlll'l- omadt of 3 hali-dime or dline-
pized caramin piris o escremely bigh dielestric
consEn! with silversd alecirmile= fred oo both
facen of the diss edirectianal  leadn mre
toldesed Ly thw silvering and ibe capasicors are
muted  weilh & moisture-resstanl  esiulating
Li- [1.9
Capscienri are awadabde In paimgs op to 00
or ¥ ox S04 safil, S voltn de workizg,  Cnom-
;t detasly mppear in Esgineering BDelleus

ADVANCE MIDGET ANTENNA RELAY

A J)ghm Lishemit-receive mley, with siljcoes
glazy meteral dor ineadation on the srmEtdce
ddd dldiliomacy ehibics secmhblier, hag besn
anmounced by the A&:uﬂ Eleorrie asd Ralg
Co., k20 Wiewn fed Dn., Tos Asgelss 26 Calic,

Teats om rapsnnably st boes ore said To
Eawd ghoeh & fiPacily op o S0 wmbk§ ey
immzured on in .

Colle loe & avatlabie up 1o 39 soles; dec coils
wp Bn L wojie - The ac znily conpusss gppeosd -
mately 4 votamperes aild de eoils conemes 1
1 1 watta  Overall dissensiong L5 3o Bk 2008,

SHALLCROSS BERIDGED-T
ATTENUATORS

Twa of lrdped-T effensatarr which are
id 4o E Isterabanganshle with, bot smaller Ui,
the prefest isduitry wtandsrds, hawe Pﬂ -
weerdl by Bhallsrnss  Manefacturm DAY,
ingdais;, Peemavlvanie One s #122REa
J3-s2ep 4% mefcr mhulkiplier wiich has g T
af 44 o 428 and off ip 7 e wSepe.  This enlt
bes 2 detent, 17 contact spacisg, and 5 2
avcfull diamctee.  Avadlable with esther a 3,900
ar 7 500ahm inpay mpedance aed & 1,900-0kas
au Img = 1% match Wewlrm 208 or G, E
B! ou mabers.  The 7 400ghm 1ype im Be
supplicd with & 9 wm (| imilliwwtt] position,
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24" aetrall diamcies

RAYTHEON FUSE AND RESISTOR
LOCKS

Fuse wnd reslisor cfige w8 bocking femiures
have teeu ansounce ks Raysheon Mics-
facturing Compény, Waltham 5. Max.

Looking drwce {3 said o sold the [errule
frmiy in place regardlesn o) vibratioe, b insure
2N uiinterrupeed flow o corrent ar all Fimes

An apettol s eler pdtsched o the sl s
wimplily remowal of rhe fuss with & slngbe emp
al the mlscioe spmng

- B og

CLARKE FIELD STRENGTH METER

A Neld serengih msbed, cperanng moihe X0 e
At-bg range . har baen -!H'l'\-:h.l.:hl by Clarke
Instrzmmns: Corporation, W0 King Stresl %ﬂ"r
-SEEI;\.'[. Marpiand.

T onetrumésd i st-contained and wegks
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- moE

ROANWELL MORBILE MIKE
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DAVEN TRANSMISSION MEASURING
SET

A Iriaimiddion messsring b, prpe 114, de-
migne for checking [sequescy fedgense, im
&m saibthing choirscteristics pod iz and
KN EnFRRMTEM@ntE bk 2 [T ]
Daven Co., Mewsrk, W, T.
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NEW... mproved Wiring Eliminates Leakage

TYPE 12AT & TYPE 12ATK [KIT)

TRANSMISSION MEASURING SET

Remge: 111 db. Imn 0.3
shepi.
Progeency map: 0,7 db.,
Fraan 0 bo 20 ke
Acruracy: 0.1 <,
lmpadonce, kead iees
tHenr 4, B, 14, 80,
150, 200, 500, &
&00 ohma.
Impadance, Pranss,
wals 50, 150, 200,
S00 & 400 ahmi,
Baleramte laval: Tmw.
ite &00 ohmex
Cleguiny 17,
whbalentiud.
Attenuodors: 1010,
10x1 & 5xi.7 db.
Lood earr, ep.:
Tronwm. sl 1w,
Load sactflon 10 w,

A precision Gain Set with specially developed
wiring thal permits no troublesome lockoge
and provides improved frequency charocter-
istice. Awvallable completely assembled, o
in kit form—which permiis the sole of o high
oecupoey instrument ab a low price.

WRITE FOR DESCRIPTIVE BULLETIM

NMEW JERSEY

PALISADES FAHRRK

BIRTCHER

WDTV Field Coverage

{ Condinmed jrom puge )

sk voltage, & facior of 1.33 was nsed
to convest from meter readmg fo ayoc
peak, Tt is believed that the error re-
sulting from a deviation (rom the
BMA standard 35 o second order effect.
A second factor of LOF was employed
to convert from the 2B height at which
the measprements were made o the
¥ height an which the rheoreheal
curves are based.

The fmal conversion [acoor
therelore, oblained as follows:

wWas,

Eopm =00 = 123 % 107 = e
=]14r
Where
Eyp. s = Fisgld strength of syne peaks
at ¥F o microvaolis per
meter
and
= Waltage ab teceiver fers

mimals in microvolts

Canciusions

This iz probably the first tinte that a
complete feld survey has been made
an arem having terrain of the type
fownd around Pitesbocgh.  As indi-
cated the ground elevation varies con-

STAINLESS STEEL - LOCKING TYPE

Plat ol spueisl distrikution, ber 37 e 40 miles, In this pled all mevsdrements wichin an seosba daue
miles wide, hevpag @ mean rodius ad dhirty-nine milei w2l centered ploit ths transmilter wess sampared
5 the wmssil etk pround seve eeceties] alue ar dirnenios miles corcected B seesrdengs with the
A&d Mo remmesrdition. Thime s slghn-saven messurements Iping whthin chis sron. The mlies
wern fhen goevartd o A8 mnd ploiied we ooresl deEtriboties piper, Althoegh dbe values s oboaed
FeiEEREnl wpEl mERnremEnts racher (han ssscer medisn veloes, lha JGdiribulies sewpares gmite. wall
wlih Migure T of the Ad Heo reposi’ This Ggers ahewa the slope o F{L) v be 22 db beeween the
N wrad $05 velure As shown bere o dlope of 30 &% wes cbeined for dids value. The slightiv
grwiter alnpe is readily widesstssdable in view af the sxiress rocghness o the terraine The medban
value whawn B bewever, apprexkmately |1 db helaw shesratizal? This miiy b= des, b pare, b dbe
lsgl that memy ol the reeds on which mcuucemests bid 10 b made. fellow cha river ¥alleyi

TUBE
CLAMPS

| [ =
= “ﬂ |
83 VARIATIONS |
Whers vilzralion o probiem, Birlches +H -
Locking TUBE CLAMFS ofier o foslpract, \"c..‘_ |
pradhical selufion, Resammended for al] n S ; [
ypes of fubed and similar pheg-in fam- \‘"-,'.:‘“ R ko |
panenls, E g : s'ﬂ::-—
r
Maore than three milllon of these 3 -
o~ -
clomps In use. E.w B
L] N
FREE CATALOG i i,
-E — —

Semd for saemples of Betchar srainl s <]
sigal Bkt clamps orad cur londard caba. | ‘\“\..\
Lag Faling hube beae Fppes, recommerded -4g
clarmp designy, and price Gl | | | I |

- )
LR | B o B N4 T B M @B E L] e

THE BIRTCHER comporatmion ap o

i S hp 5 Par Cant ol Locaiigrs
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tinually, frequently as much as 300’ to
400 in distances as small as one-half
mile, This results in variations 1n field
strength as great as 40 to 50 db for
locations essentially the same distance
from the transmitter. The cluster type
of measurement emphasized the rela-
tionship between signal strength and
terrain.  Almost without exception,
the high signal strengths were found
on the illyminated slopes and the low
signals encountered on the shaded
slopes.
[ ]

Sound Recording
(Continued from poge 29)

plying good engineering techniques,
recording equipment can be so de-
signed that speed variations of the re-
cording medium from the normal speed
will not exceed =.19, from peak to
peak, a variation which is in many
cases considered acceptable.

Where requirements call for a stere-
ophonic system and where, therefore,
more than one channel is employed, it
becomes éssential that the phase rela-
tionship between the various trans-
mission links be maintained. This
means that the various sound tracks
must be recorded and reproduced in
the proper time rvelationship. It also
necessitates that all corresponding ele-
ments must have uniform performance
characteristics, not only with respect
to frequency response and nonlinear
distortion but also with regard to
phase distortion.

A problem common to all recording
methods is the presence of background
noise in the process of reproduction.
The magnitude of this noise deter-
mines the lower limit of the signal
which can be recorded, while the upper
limit is determined by the overload
point. As stated previously, it is'vital
to secure a maximum range, possible
better than 60 db, between the inherent
background noise and the overload
point.

An analysis of the various causes of
noise in the different recording meth-
ods is a subject matter much beyond
the scope of this article. Briefly, how-
ever, it can be stated that in mechani-
cal recording the groove must be free
from any unwanted surface irregular-
ity; in optical recording, the emulsion
should be wholly transparent in the
absence of a recorded signal; and in
magnetic recording, the recording me-
dium should be magnetically uniform
from point to point.

But noise is not generated only by
the medium. Another source of noise
might be found in the undetermined
relationship between the medium on

FOR CONNECTORS

IT"S KINGS

Pictured here are some of the more
widely used R, F. co-axial, U.H. F.,
and Pulse connectors. “They are all

Precision-made and Pressurized

- =

UG-27AM UG-128/U uG-218.U

when required. Over 300 types

UG-274U UG-2904 uG-291u

Bagked by the nama KINGS — the loader in the §
manufacture of co-2xlal connabors.
Write for Wustratad catatogs, Department “T™

UG-584 PL-25DA

Yicunes
lecthoreics

811 LEXINGTON AYE. BRODKLYN 21.N.Y.

Moaonulaclurers of Radar, Whip, and Aircroft antennas
Microphone Plugs ond Jacks

| Rador Assemblies, Cable Assemblies, Microwaove ond
Speceal Electronic Equiprment

one hand and the recording and repro-
ducing device on the other hand. This
might best be illustrated, in the case of
magnetic recording, by a condition
where changes in the effective contact
between the medium and the recording
or reproducing head alter the magnetic
coupling between these two elements
with a corresponding increase of noise.
The presence of a magnetic field, as
might exist around the gap of a
permanently magnetized reproducing
head, will raise the noise level in mag-
netic recording.  Instability of the
light source in optical recording and

reproduction 1s the cause of additional
noise.

In practice, high signal-to-noise
ratio cannot always be attained be-
cause of the inherent characteristics
of the medium, as for example in opti-
cal recording, where the grain struc-
ture of the photographic emulsion im-
poses basic limitations. In this case
some help is found from the use of
noise reduction methods, a process
whereby the average light transmission
of the sound track of the print is de-
creased for low level signals and in-

(Contimied on page 34
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Radio Receiver Tunes
ency Communications
Band... 152-162 Megacycles

HEW IMPREOYED MODEL PR-T

True F.M. superheterodynes, & minlature fubes,
imgluding rectifior, 170 wolts, AC-DC, §-inch
speakor, highest guality components.

Aibnelad nuun+

® Chenr Viabon dial
= Higw 19" @ SLY x &
F Roaila defacior

Serving a FAST '
Expanding Industry,
Advertising in
COMMUNICATIONS
is highly productive!

By all means reserve
space in the important
Fall and Winter Issues just
ahead!

COMMUNICATIONS
50 Yoanderbill Avenus, New York 17, N. Y.

LIRT PFRICH olodss axebss Bay, |
F.o0E Indlannpolls,  §id.  saeh e ————

S 99_5

Alse avalloble Medel PR-30 for 30-44 megacyciag
B - a1 i T s ik £ b v aeb G BT “ gl SHEE

WHEN YOU CHANGE

Sq0 your DEALER Aret, o write Tlept, OL-L

YOUR ADDRESS

RADIO APPARATUS CORP.

03 FOUNTAIN SOUARE THEATER EBLDG-
INDIANAFOLIS 3, INDIANA

El'l‘lllllﬁ
]

anloes yad

Be wars o “thhilﬂ.. Lebpariziion Depertmen o OOMMUNICL
T

as Eba l.:n'

wlvanes, Thé Fowt OEoe Depimment @ae wod

wwnus, Mew Yark 17, M. Y. giving the +id
dewan, q-iﬂdu uu i lewwt fowr weaks io
forward o gan e,
is. and we ssanor duplissss snpim

pey  edditianal powim
wakled 1o the old sddewis. We sok yaur sooporsiies.

Sound Recording

{ Contimaed from poge 33}

creased by high level signals.  But
such tricks only improve the appatent
signak-to-nodse mabio,  With increase
nf the recorced signal strength, the
nowse ncrenses e, leading to g form
of noise wsually called modwlation nodse
or noise behind the signal.

AC BKlasisg ond Nelse

This type of noise 35 also found n
mugnietic recorduyy when o blasing is
employed, It jz not as ohjectionable
a5 steady backgroand noiss, smee mad-
ufation nolse s at least partindiy
masked by (he siygmal Buot its effects
are sull highly undesirable. Much
work iz now being done, 8z far a5 mag-
petic recording s comeerned, Lo find
wiys to reduce it,

Prespnt Equipment Characteriatics

With this analysiz of limitations in
mind, one is almost compslled to con-
clade that ome cannot baild, at the

present  bime, recarding  equipment
which can rightfully carry the high
fidelity label, It §5 forhumate, how-
ever, that some degres of gqualipy de-
teriaration cannot be detected, even by
a trained listener. The designess ol
recording equipment will find it meces-
sary to make most eoncessions with
regard 1o barmonic and migrmodoia-
tion distortion, As long s the har-
motic distortion does not exceed 35
for full modulation and as long a8 in-
termadulation distortion does not ex-
ceed 565 the recording equipment an
gtill be considered as satisfactory fos
many applications,  Were it not for
the fact that cerain tolerances are per-
missible, the saly answer to the prob-
lem woitld be fo strive tor perfection,
A muore realistic wigw of the sitmation
indicates, howewer, that present-day
good recording equipmient comes closs
to the goal, Many listening tests have
beeen perlormed where observers found
it difficnlt, [ not impossible, to say
whether of not 1 recorder was used as
part ol ihe rrapsmission link

34 * COMMUNICATIONS FOR AUGUST 194%

www americanradiohistorv com

VWOA NEWS

{Contimneg from poge M)

he resipned apd just stopped going ta
pea,  Shocedy after Guthrie went to
wirl for American Marcom as an in-
spector and from February m April,
1913, carcied tm experiments  with
wireless selephone, both tube [ Britisli}
amil & singing arc from the Wana-
maker ctations, AL a later date the
oldtimer took an exam for assistand
redio inspector in what is now e
FCC, He won his appontment in
April, 1317, and remained there uotil
Cletober, 19159, when he transferrod to
the 10, 5, Shipping Board: During his
radio mspector tenvre { World War 1)
he worked closely with the Department
af Tustice, and Army and Mavy Inlelli-
peoce. The sezzion &t the U 5. Ship-
ping Board =5 radip supervisor lasted
from Cketeber, 1919, 1o June, [932
when the job was abolished, Giathrie
repores that he then drifted i the
employ. of the Mackay ERadia Co,
where he remained thees years, And
in Octoker, 1936, when the Shipping
Board hecame the Maritime Commis-
slon he was reappointed by Civil Ser-
vire to his old job but with the title of
radio ingpector, instead of radio soper-
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FIELD TESTED

Installation Infnrmatmn nii

!ECEI\'ING
ANTENNAS
V... FM Antenna Installation

by lra Kamen
ML AR ST
and Lewls Winmer

" R-glur_lll Dlinﬂ.tc;r.:[
Fian v Fab i
Bditer, Serwiar gad Eﬂmll.]!:il!fill

Ter oaly prochical bact on the sll-im-
pettant ibem in TV amd FE recepdion
v oo - based antfively oo actusl a=
flunces in the most active TV jhm
mess In Phe cowntry,

Civar 15000 weedi of vital data with
oeer 130 photos and drawinge

Ten choplers covering:
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vigor and remained there until Decem-
ber 31, 1946, when he retired on pen-
gion, The ollfimer wells ws that his
fraisiiog as: an enlisted man in the
Mawy paid big dividends, enabling Tim
0 begin i the early days of radio and
grow up with the industcy. In his
closing - comments CDN:  offers  some
sage advice to young radio operators
going to sea. Reports the okdtimer:
“Keep wp to date and abreast of the
rimes with vour equipmment; make fe-
pates if it k=5 oplysically possibie amd
keep batteries charged at all tmes;
and don't be afrabd ol soiling wour
handa."

A thowsand thapks, TG, for these
entertaining  and  bformative  facts,
covering the pionecering era in the
wrireless world,

]

The Industry Offers

[frr page 31 for addiliendl mese  produck
s |
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G. E. MARKER GENERATOR

A muroee peurrador, Lype ST.LA, has besn de
veloped by the FEI:-I-IHI duwigion of 3. E.

Saparetr crysiale lor guch Lhandsl. are
deleomahle By @ Tomry mwich,  Fetume and
aydig earrier mackérm erd awadible simubuane.
nﬂ From ome &0 fee markers sles may be
u mimuHnmeosusly., Fréquen:y fanges rom 2
(B 18
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b mald 1w he reqolred
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Last Minute Reports ...

CIUABTL cRysTal aging, & diffcult contral
probliem, nes been wirtually overcome, oc-
cording 1o 3 report from the Frequency
Confrol Branct wf the Signal Corps En-
gingering Laboratorses at Fort bon-
minith, ];ll-e-w Jurtey, who sy that coystals
subiecled tooa process they vecently de-
velnped will hold 1o the desired channel
indelinitely, The process, ool ving Eu-

rheating to approcimacely 90" F, iol-
cowetd by slow cooling, was developed tg
three Sigoal Corpy physicists ) Arthur
Prichard, Maurice A, A, Drussne and
Dr, Davis G, McCsa.  [o the process,
crystils are placed on & conveyer belt and
are drawn through an elecerically heated
pven for perids of from peo to three
heuars, after whicl they are sobjected o
coptralled cooling for twanty-four boars.
. A Aelevision symposiom will be fea-
{ tured &t the forthooming West Coasp IRE
CComvention, which will be held fn the
Civic Anditorlum in San Francisco; Al
Towne, dirertor of engineering K5FO-
KFLX, will diseuss the angineering proh-
b of the pioneer TV sation; Harr
Japohs, EGLRTY, will cover oetwor
TY statson aperation : Harold See, direc-
lor of TW at KROM-TY, will analyee
Lhe organization amnd adeinistration of a
T% saticn; Tarry Heed, chief engineer
o TV l.‘_‘nm"nrn.ia. will present an analypis
wd TV propagation 1ests in the Bay area
and Al Isberg, chiel engineer, BROMN-
TY, will cower safely comsilerations 1
TY station design aml aperation, Roeyal
V. Howard, former NAB director of
emgineering,  will serve as moderator,

[br. B;H S, Okborne, ATE&T chiel

enghneer, haa been elected by the United
Siates Imtermatwomal Commuittee of the In-
teemational Elecreofechnaal Commasssns,
to serve as charrman for the coaming year.
F. B, Llewellyn, representing [KE, and
W. R G Haker, represeniing BRMA,
have been pamed $0 psrve an the USNC
execulive commadttes. | ., Mayar Martin H.
Eennelly of Chicago has d.e-.:i.:Fnatbd the
week ol Cotober [ 1o 9 83 Wational Elece
rrical Living Week as a tribube 0 ihe
Second  Anmoal Mational Television and
Electrical Living Show which will be
hell doring that week at the Chigsgo
Cobtetum. . . James T Buockley, chair-
man of the board of Philco, has been ap-
pomnted o the bosed of Dycxel institute
of “Tachnalagy, Philadelphia. . . . WEP[R
the Providence Journal's FM stazion, will
wion have an all-stes] master  cantrol
rofgm comsede,  Tlhe console, coptaining
three sertioms, bt by RCA, has pron-
siong for feedig four outpoing channels
and comteal of tep mput circoits. . .o M,
1. Mmor, chief gineer of WET, will
serve in @ similar capacity for WHTW,
Charlotte, Worth Carobing. . Rabert
[uhl has become the Gates Radio Co.
held engioeer for Arkansss, Mississippi
Louisianz and western Temnesses, with
headguariers i Memphis Edwin T.
Gutkman and Coo of Chicaga, have been
licensed by G, E, to mangfactere harizan-
{al sweep and kigh voltajpe translormes
for TV receivere Accocding W G E.,
this pransformer will ﬂwug lng.{l“ L™ pisc-
tiere tube with o sngle GEGA0 and pro-
tuce wp 10 13 ky anede supply, ., . . Earl
Hadley, farmerly with Hendix and Spar-
toe, hap beem pamed adwerrizing and sabes
promotion  wmnager  for  Westinghaiae
Electric,
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INTERPOLATOR

WULTIVIBRATORS
o~

I r——"
=l'.|

FREQUENCY MEASUREMENTS UP TO 3,000 MC
WITH ACCURACY OF =25 PARTS PER MILLION

eBerween 100 and several thousand megacycles, the present
aceuracy of heterodyne frequency meters ranges becween 0.01
and 0.1 per cent. Continually increasing imporcance of fre-
quencies within this range call for increased accuracy of
Measurements,

A reference standard and precise interpolation offer che .

simplesc, most inexpensive and most direcc mechod of in-
crezsing the accuracy of heterodyne frequency meters.

The. Type 1110-A Incerpolating Frejuency Staadard is
composeglof two units: a frequency standard variable over a
range of 1000 to 1010 k¢ (1%), and a mulcivibrator unie for
frequencies of 1 Mc and 100 kc. The frequency scandard con-
sists of a2 cemperacure-controlled 950 kc cryscal oscillacor, 2
highly-scable 50-60 k¢ bridge-type vaciable-frequency L-C
oscillacor, 2 modulator and a filcer for selecting the sum of
the cwo frequencies ac the final output.

When che 100 ke multivibrator is used, the 100th harmonic
has 2 range of 1% as the standard frequency is changed over
cthe full range of the dial, covering 10.0 10 10.1 Mec. The
muleivibracor harmonics give complete frequency coverage
from 100 Mc¢ vpward for the ) M‘Z vnic, and from 10 Mc
upward for che 100 ke uair.

FEATURES

ACCURACY OF MEASUREMENT: over-2ll accuracy is #2535 paccs
per million using oscillacor dial directly. If osciltaror is
carefully crimmed in terms of che crysaal, che over-all
accuracy is limiced principally by the error of the crystal,
or about =10 parts per million ac room temperatures.

SIMPLE TO CHECK ABSOLUTE ACCURACY: harmonics of mulci-
vibrators fall ac all WWYV standasd frequencies. With suic-
able receiver che absoluce accuracy, including that of the
950-ke crystal, may be checked readily.

ZERO BEAT ADJUSTMENTS: no need for wide-band circuirs or
wide-band interpolating methods.

The Type 1110-A Incerpolacing Frequency Standard can
be used for frequency measurements wich high-frequency
receivers provided the receiver calibrations can identify fre-
quencies If separated by as liccle as 1 per cenc.

TYPE 1110-A INTERPOLATING FREQUENCY
STANDARD . .. .. ................. $725.00

TYPE 720-A HETERODYNE

FREQUENCY METER
As @ companion (o the 1'ype I1ID-A (nsiru-

ment, this heleraityne frequency meter will de
JSound to be particularly usefut al frequencies up
1o m lenxt 8000 Mc. 11 emMoys a bullerfiy-ippe
‘uning clrcndl. the oscillelor frequency delng con-
tinnonsly adfustadlc and direct-reading, from 100
10 200 A¢. A gilicon crystal detectar §s used, with
a 3-staoe audio amplifier. The ordput of the ampli-
fier aperates a panel meter and a bt (n loud-
speaker. Mor hrad-telephons detcetion of weak
signals, agack 15 procided on the panel. The entire
wunit 58 ballcry~operuied and completely self~
covained

TYPE 720-A HETERODYNE
FREQUENCY METER,

$360.00

GENERAL RADIO COMPANY

Cambridge 39, Massachusetts

90 West St,, New York 6 920 S. Michigan Ave., Chicago 5 1000 N. Seward St., Los Angeles 38
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® Weighing only 121 pounds—including bart-
teries, here’s a2 small, compact field-intensity
meter of high accuracy that carries around like 2
portable radio . . . and operates almost as simply.
You tunpe in a signal, adjust a built-in calibeating
oscillator and receiver gain . . . and read signal
fntensity directly in microvolis-per-meter. No charts,
curves, or correction factors ¢6 worry about. No
computations to make.

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

BROADCAST EQUIPMENT

IS e

5

The new Portable Field-Intensity Meter,
RCA Type WX-2B shown one-third actual
size. A loop amtenna is built yight into the lidl

a truly portable Field=Intensity Meter

notse.” Plenty of front-eng selectivity, too. Loop
antenpa Q is approximacely 100 at one mega-
cycle; An e-f amplifier stage provides a very high
order of image rejection.

Power supply; Ordinary flashlight dry celis foc
the quick-heating tube filaments—and a 67-vols
bartery of the size used in camera-type radios for
the B supply.

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

RADIO CORPORATION of AMERICA

ENGINEERING PRODUCTS DEPARTMENT. CAMDEN, M. J.

In Canado: RCA VICTOR Company Limited, Montreal
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