F. C. C. Form No. 302 . T
(Revised August 25, 1936) File No. .

Call letters .. KNEX. .. .

' UNITED STATES OF AMERICA
FEDERAL COMMUNICATIONS COMMISSION

APPLICATION FOR REGULAR BROADCAST STATION LICENSE

(Submit in duplicate to Federal Communications Commission, Washington, D. C. Swear o one copy)

To the Federal Communications Commission:

1. Name of applicant* ____ W1CHITA BROADCASIING COMPANY . ... ...
2. Post-office address: State ________ Texas . City ... WicusTa FaLLS

Street and number _._.___ BO0 L GHTH- S T REE T oo

3. Construction permit under which construction has been made:

File No. ... B3=P=2461 . Date ..____...__. Aduny S . , 1940
4. Construction of station was commenced __._____ Aususr. 1,.1940 and
was completed ______| OctoBeER .29, 1940 , and is now in satisfactory operating
. condition and ready for regular operation.

5. Description of transmitting apparatus which has been constructed pursuant to said construction permit:

(@) Make ..RCA _Me€Ga._ COMPANY. .. Type No. _.0=DX______ Serial No. BC=1780

’ (b) Oscillator: Type of circuit . P1E2zQ. ELECTRIC .. __ Number, manufacturer’s name, and
type of tubes __.._____ ONE. RCA _B0& L

Actual plate current per tube .__22 _MAs Plate voltage ... 390 voLv¥s

(c) Last radio stage: Number, manufacturer’s name, and type of tubes .___.__.__.__.________

....... ONE. BCA_ BR=R e

Actual night operation: Plate current per tubeQ.«.308AMP . Plate voltage3Z00._NOL T¥f greater
day power than night power is authorized, specify the following: Actual day operation: Plate
current per tubd.810 _Amp. Plate voltage3300. 0L T8 Describe fully the method and

procedure of reducing power at sunsctREDUGE PLATE VOLTAGE TO MODULATED

. * Name must be identical with that used in construction permit. 10—25%9



_Two RCA 8N-R o

Actual plate current per tube . Q208620450 _AuP . Plate voltage .. 3300 _VorLvs .. “

(¢) What maximum percentage of modulation was obtained on equipment tests under authorized

operating conditions? .__100%

(f) State name and type number of modulation monitor ...

(d) Modulator or last audio stage: - Number, manufacturer’s name, and type of tubes _.____.._______________ _]
l
(9) Give Federal Communications Commission approval number _____. 1868 1

(h) Speeily manufacturer’s name, type number, and full scale reading of the following meiers:
(1) In last radio stage:

Plate voltmeter . WESTOM TYPE 741 __0-12 KY Serial No. 1166
]

|
Plate ammeter .. WESTON Tyee 741 0=1.5 Aupa Serial No. 1141 i
(2) Antenna ammeter .. o .SEE _ATTAGHER LIST Serial No. ... |

|

(1) Antenna current for authorized operation:

Night _.SEE__ATTACHE®peres. SEE ATTACHED LIST OF
METERS AND READINGS

(7) Maximum operating carrier power output of transmitter for satisfactory operation is S000. .

watts.
(k) Maximum rated carrier power of transmitter as determined by orders of the Commission is .

\
L5000 e
(1) Description of, {requency monitor.
(1) Manufacturer’s name .___.____ GENERAL _RaDto Coe. Type No. _475B/€81A
() Serial No. . 244/e58 F. C.C. Approval No. ... 1452
(3) Date of original installation oooduey 10, 1939 “

(4) Date of last reinstatement into service . IN €O Tiuuwu8 SERVICE . |

(5) Give the following data on the calibration of the monitor during the testing of the above

equipment:
Date . Time Name of external checking agency ‘ Frequency measured by external agency Monitor reading, high or low
[ B . . . —|
4130 AM |CoMMERCIAL RaDIO
10/24/40 | C.S.T. |EquipPMENT Comepany |  €20,000 — ZERO . -

(2) 16—2539



(m) By what method and how often will regular checks of the calibration of the frequency monitor

be repeated INDEPENDENY FREQUENTY CHECK BY COMMERCIAL FREQUENCY

.— GHEGKING SERVICE = AT LEAST ONCE MONTHLY.

(n) Were all operating values specified above obtained and maintained on equipment tests? Y_!B_ .........

If not, give full details EXCEPY DURING CALIBRATION AND ADJUSTMENT OF

EQUIPMENT.

6. If application is for liceuse for special broadeast station (on frequencies of 1530, 1550, or 1570 ke),

(a) Attach complete final calculations on operating power, giving antenna input power, antenna
resistance measurements, plate input power, efficiency, and other pertinent test data on the
determination of the power.

(b) Attach data and graphs taken on the modulating characteristics and capability of transmitter
with complete description of method and apparatus employed. These data are required on
cach transmitter after installation and with operating constants as given in section 5 (b), (¢),
and (d).

(¢) Attach data and graphs taken on overall frequency transmitting characteristics of entire station
with complete description of method and apparatus employed. These data are required on each
transmitter after installation and with operaticg constants as given in section 5 (b), (¢), and (d).

{d) Attach sketch and dimensions of antenna system.

(¢) Attach any other pertinent test data on the operation of the station showing its condition of opera-
tion, such as radio frequency harmonics, efiective field intensity, ctc.

7. In what respect, if any, does the apparatus constructed differ from that described in the application for

construction permit or in the permit? .. No cHaNGES
] ttap: Texas Wicuita CounTty
8. Location of transmitter: State .______ " =707 B Coantxﬁ'd'i'i'ii'A'f'E'L'Y"z.'ﬁ"Vl"-"WNW AT
City or town !_‘JI_C“I‘I_’_A_E_M_._E_S _____________ Street and n11n1be16_E__§_ET.T_..'__E_!‘._E_!‘.I--BB_A_P _____ L .
-~ «o
N. Latitude: Degrees 33 _______________ Minutes __.___ 05 —ooeeo Seconds _9:7_3_?_“ N
. Longitude: Degrees 98 ______________ Minutes __ 32 ........... Seconds 07'21 _______________
9 Location of studio: State ... __ TEXAS ............................ County .. . ﬂ AL

80C EtGHTH STREET

City or town _WicHiTa FaLLs Street and number

10. The frequency, power, hours of operation, and call letters authorized, are as follows:.

Y

. (d) Call letters KWFT

16—2539 3)




11. Applicant represents that all the terms, conditions, and obligations set forth in the above-deseribed con-

struction permit have been fully met, except as follows: __..______. NO.- EXCERIIONS

12. Applicant reaffirms the truth, as of the date of this application, of all statements made in the application
for construction permit pursuant to which said construction permit was granted.

13. Applicant waives any claim to the use of any particular frequency or of the ether as against the regulatory

power of the United States because of the previous use of the same, whether by license or otherwise. and
requests a station license in accordance with this application.

Dated this ._____ Z29yn dayof _______ OGFOBER - cmemee- , 1940
----s}'_l-cun-r.».-.Bnn.ws;s).t{‘ua--(:ouunx _______
(Must oorrespond with itdm 1) Applicant.
\ ) ’? !
............. 7 T S R V4 A
f / V4
/L/,/’ / ¢ 4+ /// ;//cfﬁﬂ {
By cocot bnocasd, t.."_'.;’,( _______ v ANE T Y S0 /___:__»_ _____ b-Te-- L. -_.1\./
/ \
____________________ (2. Jex‘-‘,t
[Official
(BE SURE ALL NECESSARY INFORMATION IS FURNISHED)
STATE OF........___..] TEXAS oo
s8:
COUNTY OF...... ... Datias. .
_______ JOE Be CARRLGAN oo being first duly] SWorn upon his oath,

affirmed according to law,

deposes and says that he is the ... PRES4DENT--OF . THE. NICHITA BROADCGASTING COMPANY ____
(If applicant is not an individual, state relation of affiant to applicant)
above-named applicant, and that the facts stated in the foregoing application and all exhibits attached thereto

are true of his own knowledge, except as to such statements as are therein stated on information and belief, and

as to such statements he believes them to be true.

Affiant. t
Subscribed and sworn to before me this _____. 29TH. . dayof _______. QCTOBER. ... ,10.....40
[SEAL] N —
(Notary Public’s seal must be affixed where law of jurisdiction Notary Public.

requires, otherwise state that law does not require seal.)

My commission expires

71 Must be subscribed and verified by party applicant, by one of the parties if more than one, by an officer if applicant is a corporation, or by attorney ofapplicant
only under the provisions of rule 105.34 which must be ruf]y explained.

|

U. 5. GOVERNVENRT PRINTING CFF\CE  16—2579 (4)
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SUPPLEYENT TO F.C.C. 30Z FORM
QUESTICNS 5(n) AND 5(1)
CURRENTS FOR AUTHORIZED OPERATION:

LoOCATION DESCRIPTION MakEe MoDEL RANGE SERIAL 1000 WA%%?EL%%%O WATTS
PLaNT BLbG. PLATE CURRENT WESTON 741 0-1.5 AwmpP. 1141 0.365 0.810
PLanT BLDG. PLaTeE VoLrTs ViESTON 741 Cc-12 KV 1156 3700 8300
NorTH TOWER NorRTH TOWeER CURRENT WesToN 743 ES 0-8  Awmr. 433 £.60 5.80
SoutH ToweRr SoutH TowerR CURRENT WESTON 269 0-15 Awrp. 34448 - 10.38
SoutH TOWER SoutH ToweR CURRENT ESTON 425 c-8 AmP, 206887 4,58 -
PLaNT BLDG. NORTH LooP CURRENT WESTON 743 ES 0-8  Awmrp. 318 3.02 6.€0
PLaANT BLDG. SoutH LooP CURRENT LWESTON 743 ES 0-15 Awmp. 409 4.80 10.50
PLaNT BLDG. CommMON POoINT CURRENT GESTON 743 ES C-6 AMP . 434 & 4.30
PLANT BLDG. PHase MONITOR R.C.A. 300-A 0-360° 542 420 420

#*NORTH TOWER LEADS SOUTH Tower 8% - MoniTor InNDicaTion 42°




STATEVENT OF A. EARL CuULLUM, JR. [N CONNECTION
VITH THE APPLICATION OF RADIC STATION KWFT,
WICHITA FALLS, TEXAS, FOR REGULAR BROADCAST
STATION LICENSE FOR OPERATION ON 620 KILOCYCLES,
5000 WATTS DAYTIME, 1000 WATTS NIGHTTINE, USING
A DIRECTIONAL ANTENNA BOTH DAY AND NIGHT.
t, A. EarL CuLLuUM, JR.y AM A CONSULTING RADIO ENGINEER
WITH OFFICES LOCATED IN DaLLas, Texas. | HAVE BEEN EMPLOYED
BY THE WiChITA BROADCASTING COMPANY, LICENSEE OF RADIO STATION
KWFT, TO ADJUST AND MAKE MEASUREMENTS ON THE DIRECTIONAL
ANTENNA INSTALLED BY KWFT, AND TO MAKE A STUDY OF THE
PERFORMANCE THEREOF.
THE CONSTRUCTION OF THE KWFT DIRECTIONAL ANTENNA WAS
COMPLETED UNDER THE DIRECTION OF MR. JoE B. CARRIGAN,
PRESIDENT OF THE WICHITA BROADCASTING COMPANY. A COMPLETE
DESCRIPTION OF THE ANTENNA SYSTEM IS AS FOLLOWS!
A. Two ELEMENTS ARE USED.
B. EACH ELEMENT IS A SERIES FED, SELF=SUPPORTING,
SQUARE, TAPERED, STEEL TOWER MANUFACTURED BY THE
LEHIGH STRUCTURAL STEEL COMPANY.

C. NONE OF THE ELEMENTS 18 TOP-LOADED.

D. HEIGHT OF EACH ELEMENT 15 400 FEET ABOVE THE BASE
INSULATORS.

E. HEIGHT OF EACH ELEMENT 18 400 FEET ABOVE THE
GROUND LEVEL.

F. HEIGHT OF EACH ELEMENT 18 1405 FEET ABOVE THE MEAN
SEA LEVEL.

G. THE ELEMENTS ARE SPACED 13T8 FEET OR APPROXIMATELY

317 ELECTRICAL DEGREES ON A LINE NORTH 155.5

DEGREES EAST. THE PHASE RATIOS AND THE CURRENT RATIOS

ARE AS FOLLOWSS




e

Pace 2

CURRENT RATIO PHaSE RaTiO
NORTH 0.63 PLus 3890
SouTH 1.00 000

ABOUT EACH ELEMENT A RADIAL GROUND SYSTEM HAS BEEN
INSTALLED CONSISTING OF 120 RADIALS, EACH RADIAL

400 FEET LONG, AND 120 rRaADIALS, EACH 60 FEET LONG,
EQUALLY SPACED ABOUT EACH TOWER. THE GROUND RADIALS
ARE BURIED © To 8 INCHES.

THE RESISTANCE AT THE COMMON POINT OF INPUT IS

292 oHMS. NINETY=TWO AND FIVE TENTHS PER CENT OF
292 oums 1s 270 oums. THE CURRENT AT THE COMMON
POINT OF INPUT 1S 1.92 amPeERes FOR 1000 waTTSs AND
4,3C amrperes FOR 5000 waTTS. ATTACHED WwilLlL BE FOUND
A TABULATION OF ALL METER READINGS.

A SCHEMATIC SKETCH OF THE DIRECTIONAL ANTENNA SYSTEM
IS ATTACHED HERETO.

METHOD OF FEEDING THE ELEMENTS IS COMPLETELY
DISCLOSED IN THE SCHEMATIC SKETCH OF SECTION J.

THE ELEMENTS HAVE BEEN PAINTED AND LIGHTED IN EXACT
ACCORD WITH THE SPECIFICATIONS ATTACHED TO THE
CONSTRUCTION PERMIT. THESE SPECIFICATIONS ARE AS
FOLLOWSS

'EACH TOWER SHALL BE PAINTED THROUGHOUT 1TSS HEIGHT
WITH ALTERNATE BANDS OF INTERNATIONAL ORANGE (ORANGE
veErLLow No. & oF CoLor CARD SUPPLEMENT TO THE UNITED
STaTES ARMY QUARTERMASTER CORPs SPeciFicaTions No.

3-1) AND WHITE, TERMINATING WITH INTERNATIONAL ORANGE
BANDS AT BOTH TOP AND BOTTOM. THE WIDTH OF THE

INTERNATIONAL ORANGE BANDS SHALL BE FROM 30 710 40 FEET.

THE WHITE BANDS SHALL BE CNE=HALF THE WIDTH OF THE
INTERNATIONAL ORANGE BANDS.




Pace 3

' L. ConTD.

"FOR NIGHT MARKING THERE SHALL BE INSTALLED AT THE

TOP OF EACH TOWER A FLASHING RED HAZARD BEACON SIMILAR
10 A 300 M/M ELECTRIC CODE BEACON OF THE DOUBLE FRESNEL
LENS TYPE, EQUIPPED WITH TWO SOU=WATT GENERAL LIGHTING
SERVICE LAMPS, TYPE PS~-40, CLEAR, MOGUL PREFOCUS BASE
(BOTH LAMPS TO BURN SIMULTANEOUSLY), AND AVIATION RED
COLOR SHADES. THE 300 M/M CODE BEACON TO BE EQUIPPED
WITH A FLASHING MECHANISM PRODUCING 40 FLASHES PER
MINUTE, HAVING A LUMINOUS PERIOD OF ONE SECOND AND A
PERIOD OF DARKNESS OF ONE~HALF SECOND.

"AT BOTH THE ONE=THIRD AND TWO-THIRDS LEVELS OF EACH
TOWER THERE SHALL BE INSTALLED 100~-WATT LAMPS ARRANGED
SO THAT ONE LAMP AT EACH LEVEL SHALL BE VISIBLE FROM
ANY ANGLE OF APPROACH.

"ALL 100-wATT LamPs To BE TYPE A=-21 CLEAR BULB TRAFFIC
SI1GNAL Lamps (2000 HOURS).

"ALL LAMPS SHALL BE ENCLOSED IN AVIATION RED PRISMATIC
OESTRUCTION LIGHT GLOBES AND ALL LIGHTING SHALL BE |
EXHIBITED FROM DUSK TO DAWN."

\

M. SaMPLING LOOPS AND A RCA Type 300A PHASE MONITOR HAVE

|
BEEN INSTALLED TO INDICATE THE RELATIVE FIELDS BEING
\
RADIATED FROM EACH TOWER AND THE PHASE BETWEEN THESE

FIELDS. BEFORE ADJUSTING THE DIRECTIONAL ANTENNA,
EACH ELEMENT WAS OPERATED NON~DIRECTIONAL WITH THE

OTHER ELEMENTS FLOATING. AFTER THE CURRENT AND PHASE

FROM THE MONITORING EQUIPMENT WERE A8 FOLLOWS?

Loor METER Loop METER ACTUAL INDICATED
1000 WaTTS 5000 WaTTs PHASE PHASE

NORTH 3.02 ©.60 PLus 380 pLus 429
SOUTH 4.80 10.50 00° 00°

RESULTS OF MEASUREMENTS

WITH THE ABOVE OPERATING CONDITIONS, FIELD INTENSITY
. MEASUREMENTS HAVE BEEN MADE ON THE KNFT DIRECTIONAL ANTENNA
SYSTEM ALONG 12 RADIALS. A STUDY OF FIELD INTENSITY

RATIOS HAD BEEN PROPERLY ADJUSTED, THE INDICATIONS
MEASUREMENTS SHOWS THE FOLLOWING UNATTENUATED FIELD TO BE

= 7




PAaGE 4

' OBTAINED WHEN OPERATING AS SPECIFIED ABOVE?!
UNATTENUATED FireLD UNATTENUATED FIELD
1000 WarvTs 5000 WaTvTs
DIRECTION DIRECTIONAL DIRECTIONAL PROTECTING
N 10.8 E 270 604
N 39.0 E 82 183 MiLwAaukee, ViIs.
N 72.4 E 220 649
N 109.0 E 8¢ 192 TaMPA, FLORIDA
N 130.0 E 165 369
N 1556.5 E 215 481
N 181.0 E 185 347
N 202.0 E 84 188
N 238.6 E 300 671
N 272.0 E a0 179 PHOENIX, ARIZONA
N 300.5 E 280 €26
N 335.5 E

2958 €60 |
THE UNATTENUATED FIELDS FOR EACH DIRECTION HAVE BEEN |
PLOTTED ON POLAR GRAPH PAPER TO DETERMINE THE UNATTENUATED
GROUND=WAVE PATTERNS. A STUDY OF THE GROUND-~WAVE PATTERNS SHOWS
THAT THE R.M.8. UNATTENUATED FIELD I8 214 MILLIVOLTS PER METER
FOR THE 1000-wATT DIRECTIONAL OPERATION AND 478 MILLIVOLTS PER
METER FOR THE S5000-wATT DIRECTIONAL OPERATION.
THE ATTENUATED 25 MILLIVOLT PER METER CONTOURS FOR BOTH
1000-waTT aAND S000-WATT OPERATIONS HAVE BEEN PLOTTED ON MAPS
TO SHOW THE AREA CCVERED IN THE VICINITY OF WicHITA FaLLs,
TEXAS BY THESE CONTOURS.
TO AID IN THE ANALYSIS OF THE MEASUREMENTS OF FIELD
INTENSITY FROM THE DIRECTIONAL OPERATIONy, MEASUREMENTS WERE
) ALSO CARRIED OUT IN THE NULL DIRECTIONS OPERATING NON=DIRECTIVE
wiTH 1000 wATTS IN THE SOUTH ELEMENT. THE BASE RESISTANCE OF
THE SOUTH ELEMENT WAS MEASURED IN ACCORDANCE WITH THE PROCEDURE

SPECIFIED IN THE FEDERAL COMMUNICATIONS COMMISSION STANDARDS OF

. GooD ENGINEERING PRACTICE, AND DETERMINED TO BE 36.1 OHMS.




Pace S
DURING THESE NON=-DIRECTIONAL MEASUREMENTS, THE CURRENT AT
THE BASE OF THE SOUTH ELEMENT WAS MAINTAINED AT 5.E26 AMPERES.
THE NORTH ZLEMENT WAS FLOATED ABOVE GROUND WHILE TAKING
NON-DIRECTIONAL MEASUREMENTS. AN ANALYSIS OF THE ABOVE
MEASUREMENTS INDICATES THE FOLLOWINGS

UNATTENUATED FIELD
1000 VatTs

DIRECTION NoN-DIRECTIONAL_
N 32.0 E 195
N 109.0 E 195
N 202.0 E 195
N 272.0 E 195

THE FOLLOWING EXHIBITS WILL BE FOUND ATTACHED!

Exvi1B81T 1 18 THE BASE IMPEDANCE AT THE SOUTH TOWER WHEN

ExHIBIT 2 tS A SCHEMATIC DiaGRAM OF THE KWFT DIRECTIONAL

ANTENNA PHASING AND COUPLING EQUIPMENT.

|
|
OPERATING NON-DIRECTIONAL WITH THE NORTH TOWER FLOATING.
ExniBiT 3A 18 A PoLaR DIAGRAM OF THE UNATTENUATED FIELD

IN THE HORIZONTAL PLANE ABOUT THE KVWFfT DIRECTIONAL ANTENNA

FOR 1000=-wATT OPERATION.

ExHistT 3B 1s A PoLarR DIAGRAM OF THE UNATTENUATED FIELD
IN THE HORIZONTAL PLANE ABOUT THE KWFT DIRECTIONAL ANTENNA

FOR S000-=wWATT OPERATION.

ALL OF THE ADJUSTMENTS WERE CARRIED OUT BY ME. ALL OF
THE FIELD INTENSITY MEASUREMENTS WERE MADE BY MR. C. M.

DANIELL,y ASSOCIATE ENGINEER. | AM FAMILIAR WITH THE OPERATION

AND HAVE EXAMINED ALL OF THE EXHIBITS. 1T 1S MY BELIEF THAT




THE DIRECTIONAL ANTENNA AS

TERMS AND CONDITIONS OF THE KWFT ConsTRuCTION PERMIT,

FiLe #B3-P=2461,

OctoBer 29, 1940

Pace ©

INSTALLED COMPLIES WITH ALL OF THE

Ao

EarL CuLLum, JR,

te

0




STATE OF TEXAS )

) ss.
CCUNTY OF DALLAS)
A. EArRL CuLLUM, JRe.y BEING DULY SWCRN, UPON HIS OATH
DEPOSES AND SAYS THAT THE FACTS STATED IN THE FOREGOING,
TOGETHER WITH ALL EXHIBITS ATTACHEL THERETO, ARE TRUE
OF HIS OWH KNCWLEDGE, EXCEPT AS TO SUCH STATEMENTS AS

THEREIN STATED TO BE ON INFORMATION AND BELIEF, AND A8 TO

SUCH STATEMENTS HE BELIEVES THEM TO BE TRUE.

A. EarL CurLtum, Jr,

SWORN TO AND SUBSCRIBED BEFORE ME THIS 29TH DAY OF OCTOBER,

1940.

NOTARY PUBLIC IN AND FOR
DaLLas CounNTY, TEXAS

My commissioN exPIRES JuNE 1, 1941,

I




RAZIQ STATION KVUFT DIRECTINNAL ANTENNA SPECIFICATICONS

' CONSTRUCTION PerMIT B3-P=24CT1T 1ssyUeED 1O THE WICHITA
BroabcasTinNGe CoMmPaNY, ViicHITA FALLS, TEXAS, INCLUDED THE
FOLLOWING DIRECTIONAL ANTENNA SPECIFICATICNSS

"No. X TYPE OF ELEMENTSS 2, SELF=3UPPORTING, INSULATED.
HeigHT:s 400" (910) ABOVE INSULATORS, 403' ovERALL.
Spacingt 1398' (317°) BETWEEN TOWERS.

ORIENTATIONt LINE OF TOWERS BEARING 155,50 TRUE.
PHasINGt NORTH ToweRr 38°, soutH tower O°.
CURRENT RATIOt NORTH TOWER 0.51, souTH TOWwWER 1.0.

THE INVERSE DISTANCE NIGHTTIME FIELD INTENSITY AT A
DISTANCE OF ONE MILE FROM THE ANTENNA N THE DIRECTIONS OF
THE CITIES SPECIFIED SHALL NOT EXCEED THE FOLLOWING VALUESS

KWFT No. 1, DIRECTION OF PHOENIX, ARIZ. 38 Mmv/m
KAFT No. £, DIRECTION OF MILWAUKEE, Wisc. 83 mv/m
KNFT No. 3, DIRECTION oF TAMPA, FLA. 38 mv/m

A MCHNITORING POINT IN EACH OF THE ABOVE DIRECTIONS IN

WHICH A FIELD INTENSITY 1S SPECIFIED SHALL BE DESIGNATED

W1TH COMPLETE DETAIL INCLUDING A DESCRIPTION OF THE POINT,

DIRECTIONS FOR PROCEEDING THERETO AND THE FIELD INTENSITY ‘
. MEASURED AT THE POINT AFTER FINAL ADJUSTMENT OF THE ANTENNA |

SYSTEM, AND WHEN GOPERATING IN EXACT ACCORDANCE WITH THE

TEKMS OF THIS AUTHORIZATION AND THE RULES AND REGULATIONS

AND STANDARDS OF GQGOOD ENGINEERING PRACTICE GOVERNING STANDARD

BROADCAST STATIONSe THE POINTS SHALL BE IN THE CLEAR SO AS ‘

TO PERMIT THE TAKING OF UNOBSTRUCTED FIELD INTENSITY

MEASUREMENTS AND SHALL BE LOCATED NOT LESS THAN ONE MILE

NOR MORE THAN FOUR MILES FROM THE ANTENNA IN THE DIRECTION

SPECIFIED.,

NO OPERATION SHALL OCCUR DURING THE REGULAR BROADCAST
DAY UNTIL DATA HAS BEEN SUBMITTED SHOWING THAT OPERATION
1S IN ACCORDANCE WITH THE ABOVE SPECIFICATIONS AND THAT THE
FIELD YNTENSITY IS IN SUBSTANTIAL AGREEMENT WITH THE
THEORETICAL PATTERN SPECIFIED IN THE APPLICATION,"




(e) NON-DIRECTIVE ANTENNA BASE IMPEDANCE
RADIO STATION KWFT, WICHITA FALLS, TEXAS
A. EARL CULLUM, JR. CCNSULTING ENGINEER
SEPTEMBER 29, 1940

. FREQUENCY CAPACITANCE ONLY ANT. % CAP. SER. ANTENNA IMPEDANCE
KILOCYCLES Ro Co R C1 R X
570 0.0 504 24.3 500 24.3 -05
680 0.0 504 26.3 505 2€.3 +01
590 0.0 504 28.3 509 £8.3 +05
€00 0.0 504 30.7 513 30.7 +09
610 0.0 504 33.2 518 33.2 +14
€zo 0.0 504 3€.1 622 0.1 +18
630 0.0 504 39.3 528 39.3 +23
640 0.0 504 42.8 532 42.8 +26
650 0.0 504 4€.8 538 4¢ .8 +31
660 0.0 504 51.2 545 51.2 +37
670 0.0 504 65.9 551 556.9 +41

MEASUREMENTS BY USE OF SERIES STANDARDS

.....

1

+30

|
...........

. t20. |
REACT ANCE - OHMS

EXHIBIT |
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KWFT ANTENNA SYSTEM-A EARL CULLUM, JR, CONSULTING ENGINEER

EXHIBIT




30 20 10 O 350 ia 30
330 340 3350 10 20 30
= v 4 T ; i . - \
N, |
" 3 b =5 21 '
: ) T /
2 \ : e
320 B i
1
e 1
h AR s v = %
. Foo .
e - ) \ { X1 i 1:0
3\0\ A \ bl ik ' =
'3 \\ 4
L/ \
te M S
| \\\
290 F\\ PR 76
r PO N
LI FTTEN
i . 5
n LS / $ .{ 80
280 s
| 3
| KTAR =~—rf
T ER T ER FIE K 90
270 |
| "l_‘, e
RS o . ,
260 |- ‘*\ / JIC0
;;0 110
N
. " . “ .4 120
240 \ 6 RM 2 Mv, ~ - oy ,'
\ / & " h By A . . g
N 1008 WATT SR (i VO, A
\4 ¥ ‘' o . 4
Y N .. ‘ =r 1 ’ \ "_ 10
230 | - Y. ’/' P2 R 5 \; 130
.’4‘,(‘ A .
’ & - \ o
// /
T 40 4 ’ SRR, R ST R o ol o ) q RLE “ . =
220 ; < HORIZONTAL RADIATION RATTERN 2 N 3
. . - — Y e = i igt \ o ¢ ‘
Ui Tree /A EARL GULLUM, R, B
. FA- Sm——) L e ?
: g / CIONSULTING  ENGINEER | , B
v o . W L2 Bl e 1A L5 p
‘DALLAS | L 401028
o _ (i { | . B4R = P
150 160 170 180 00 210
210 200 190 180 170 150

160
EXHIBIT 3A

15



100

260

2%50

240

230

tq
® -

350

10

[/ cpnsus
-DALUAS

/

ia HORIZONTAL RA[
oo /m EARL C
X - CONSULTING

DIATION
ULLUN, v
e

1}

S enl

ENBINEER

\
TTERN

3 -""‘ s

102.8

&
\ *
)
N
\
N\
X
\ \
\ '\,
A~ Y A
s ‘e
/)(‘

150
210

d
160 170
200 190

180

180

170

Skt
%

1’1 3
90

200

210

150"
EXHIBIT 3B

320
40

1310

50

60

70

80

90

100

110

240
120

220

140
4



AFFIDAVIT OF C. M. DANIELL, CONCERNING THE
MEASUREMENTS MADE TO DETERMINE THE PERFORMANCE
OF THE ANTENNA SYSTEM INSTALLED BY KWFT, WICHITA
FALLS, TEXAS, FOR OFERATION ON 620 KILOCYCLES,
5000 WATTS DAYTIME, 1000 WATTS NIGHTTIME, USING
A DIRECTICNAL ANTENNA BOTH DAY AND NIGHT.

ly Co Mo DANIELL, AM A CONSULTING RADIO ENGINEER
ASSOCIATED wiTH Ae. EaRL CuLLuM, JR. OF DALLAS, TEXAS. | HAVE
BEEN EMPLOYED TO MAKE FIELD INTENSITY MEASUREMENTS ON THE
DIRECTIVE ANTENNA SYSTEM AS INSTALLED BY KWFT, WicHiTA FaLLs,
TEXAS TO DETERMINE THE PERFORMANCE THEREOF. | HAVE ALSO BEEN
EMPLOYED YO MAKE FIELD INTENSITY MEASUREMENTS ON THE NON-
DIRECTIVE OPERATION OF KWFT PREVIOUS TO THE INSTALLATION OF
THé DIRECTIVE ANTENNA SYSTEM,.

FIELD INTENSITY MEASUREMENTS HAVE BEEN MADE ON THE KWFT
DIRECTIVE ANTENNA ALONG 12 RADIALS. THE POINTS AT WHICH THE
FIELD INTENSITY MEASUREMENTS WERE MADE ARE SHOWN ON THE
ATTACHED POINT LOCATION MAPS. ALL OF THE FIELD INTENSITY
MEASUREMENTS WERE MADE WHEN OPERATING WITH 1000 wWATTS TO THE
ANTENNA SYSTEM IN ACCORDANGE WITH THE FEDERAL COMMUNICATIONS
CoMMISSION STANDARDS OF GOOD ENGINEERING PRAGTICE, AND HAVE

BEEN TABULATED ON THE FOLLOWING ATTACHED EXHIBITS?t

ExHIBITS 4A 70 4P ARE TABULATED DATA AND PLOTTED CURVES SHOWING

THE FOLLOWING?
1. DIRECGTION FROM ANTENNA TO EACH POINT OF MEASUREMENT.
2. DATE ON WHICH EACH MEASUREMENT WAS MADE.
3¢ NUMBER GIVEN TO EACH POINT OF MEASUREMENT.
4. TIME AT WHICH EACH MEASUREMENT WAS MADE.
S. INTENSITY IN MILLIVOLTS PER METER AT EACH POINT OF

MEASUREMENT,
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€. DISTANCE IN MILES FROM ANTENNA TO EACH POINT OF
MEASUREMENT.

7. PRODUCT OF INTENSITY TIMES DISTANCE TO EACH POINT
OF MEASUREMENT.

8. TvYPe oF OPERATION = DIRECTIVE OR NON=DIRECTIVE,

EXHIBIT 5 18 A FAMILY oF ED CURVES PLOTTED FOR €620 kKILOCYCLES
FOR SOIL CONDUCTIVITIES VARYING FROM 40 TiIMEe 10 TO THE MINUS
1471 10 10 tiMES 10 TO THE MINUS 14TH. ALB0O SHOWN 1S THE

INVERSE DISTANCE CURVE FOR NO ATTENUATION.

ExHiBIT 6 1S A DESCRIPTION OF THE KWFT MONITORING POINTS.
AFTER THE 12 RADIALS HAD BEEN COMPLETED, THE DATA ANALYZED,
AND FOUND TO PROVIDE THE FOLLOWING PATTERN, MONITORING POINTS
WERE ESTABLISHED IN THE DIRECTION OF MILWAUKEE, WisconsIN,

TaMPa, FLORIDA, AND PHOENIX, ARIZONA.

EXHIBIT 7 18 A POINT LOCATION MAP SHOWING THE POINTS AT
WHICH MEASUREMENTS OF FIELD INTENSITY WERE MADE BETWEEN 0.10
MILE AND Z£.50 MILES. MEASUREMENTS WERE MADE AT THESE POINTS

ONLY ON THE NON-DIRECTIONAL OPERATION,

ExHiBIT 8 IS A POINT LOCATION MAP SHOWING THE POINTS AT
WHICH MEASUREMENTS OF FIELD INTENSITY WERE MADE BETWEEN

.50 MiILES AND 20 MILES,

ExHIBIT OA 18 A MAP OF WICHITA FALLS AND VIGCINITY SHOWING

THE AREA INCLUDED WITHIN THE 25 MILLIVOLTS PER METER CONTOUR

FOR 1000-WATT DIRECTIONAL OPERATION.
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ExHIBIT OB 18 A MAP OF WICHITA FALLS AND VICINITY SHOWING
THE AREA INCLUDED WITHIN THE 25 MILLIVOLTS PER METER CONTOUR

FOR SO00~WATT DIRECTIONAL OPERATIONS

ALL OF THE FIELD INTENS|TY MEASUREMENTS WERE MADE BY
ME. | useDp RCA FIELD INTENSITY METER, TypPe TMV75B,
SERIAL 575, LAST CALIBRATED BY THE RCA MANUFACTURING COMPANY
oN AucusTt 19, 1940.

THE MEASUREMENTS ON KWFT WERE TAKEN AT THE BEST AVAILABLE
POINTS. | PREPARED THE GRAPHICAL ANALYSIS OF THE MEASUREMENTS,
AND IT 18 MY BELIEF THAT THESE ANALYSES INDICATE THE EXISTING

OPERATING CONDITIONS OF THE KWFT ANTENNA SYSTEM.

C. M. DantELL

OctoBER 22, 1940
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STATE OF TEXAS

)
) ss.
)

CCUNTY CF DALLAS
C. Mo DaNIELL, BEING DULY SWORN, UPON HIS OATH DEPOSES AND
SAYS THAT THE FACTS STATED IN THE FCREGOING,y TOGETHER WITH
ALL EXHIBITS ATTACHED THERETO, ARE TRUE OF HIS8 OWN KNOWLEDGE,
EXCEPT AS TO SUCH STATEMENTS A8 THEREIN STATED TO BE ON
INFORMATION AND BELIEF, AND A8 TO SUCH STATEMENTS HE BELIEVES

THEM TO BE TRUE.

C. M. DantELL

SWORN TO AND SBUBSCRIBED BEFORE ME THIS 29TH DAY OF OCTOBER,

1940.

NOTARY PUBLIC IN AND FOR
DaLrLas COuNTY, TEXAS

My commission ExPIRES JuNE 1, 1941,
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A. EARL CULLUM, JR.
COMSULTING RADIO ENGINEER
NIGHLAND PARK VILLAGE
DALLAS. TEXAS

RADIO STATION KWFT
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EXHIBIT 5




. DESCRIPTION OF KWFT MCHITCRING POINTS

MILWAUKEE, ViIScONSIN KWFT 2944 MitLivorTis PER METER

THIS POINT 1S LOCATED Z2.60 MILES In THE DIRECTION NORTH

0.0 DEGREES EAST FROM THE MID POINT BETWEEN THE KWFT TOWERS.
To REACH TH1S POINT PROCEED FROM THE WiCcHITA FALLS CITY
LIMITS NORTHWEST oON U. S. HicgHway 703 1.50 MiLES 710

JUNCTURE WITH GRAVEL ROAD RUNNING SCUTH; GO SCUTH O.Z0 MiLES
TO JUNCTURE WITH GRAVEL ROAD TO THE WEST} TURN WEST ACROSS
THE !'1sscul1-KANSAS-TEXAS RAILROAD TRACKS, AND CONTINUE

Ce40 MILES WEST FROM THE TRACKS TO THE MONITOR POINT,

TamPAs FLORIDA WFLA-WSUN 12,7 MiLLivoLts Per METER

THIS POINT 1S LOCATED 4.25 MILES IN THE DIRECTION HORTH

10C.C DEGREES EAST FROM THE MID POINT BETWEEN THE KWFT TOWLCRS.
' To REACH THIS POINT PROCEED U.05 MILES EAST FROM THE WICHITA

FaLts ci1TY LIMITs aND HoLLiDAY CREexk onN U. S. HigHway 823

THE MONITOR POINT I8 ON THE SOUTH SIDE OF THE HIGHWAY

RIGHT=OF ~WAY.

PHOENIX, ARIZONA KTAR 29.1 MiLrivorts Per METER

THIS POINT 1S LOCATED 2475 MILES IN THE DIRECTION NORTH

72.0 DEGREES EAST FROM THE MID POINT BETWEEN THE KWFT TOWERS.,
7O REACH THIS POINT PROCEED FROM THE KWFT PLANT APPROXIMATELY
3 MILES WEST onN THE InDIAN HEICHTS RoOAD 10 CHASTE ROAD}

TURN NORTH O.40 MILES TO PRIVATE ENTRANCE TO FARM HOUSE ON THE
WEST SIDE OF CHASTE ROAD} TURN WEST INTO FARM YARD AND PROCEED
Ce20 MILES DUE WEST TO MONITOR POINT, WHICH 18 LOCATED BY

IRRIGATION CANAL.




N
25
2O s
// o
/’/ #
’/ . ..
e 15—
// ..
/ 7 2
s / )
; 10— ’
,/ // 4 "..
/ / 1
/ / / ' N S
/ T
: | / )
® 0o 00 e o0 ¢ ooooéoooo R
SRS
\ \~ . ..° ° ‘ [ |
\ \ ", \ o' .¥.' /
\\ \ \ e ) ’ .’l‘ ° /
\\ \\‘ o. // : ) pis Ce,
\ \\ 3 ’ D
‘\\ \\ \ '. /
\ \ \ 3 :
\\ \ ‘*L /
Y 3 &
N - = ’
S =
S ’ /
%, e o
= 2
- P
': S e —

NUMBER ASSIGNED TO EACH POINT INDICATES DISTANCE FROM ANTENNAE TO POINT MEASURED IN TENTH MILES

AREA IMMEDIATELY
SURROUNDING THE ANTENNA
A. EARL CULLUM, JR.
RADIO ENGINEERING CONSULTANT

RADIO STATION KWFT

620 KC. 5000-1000 WATTS-DA.
POINT LOCATION MAP
EXHIBIT NUMBER 7
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TO 2% RESERVED

FOR POINTS BETWEEN AND 2 5 MILES

WICHITA FALLS, TEXAS
AND SURROUNDING TERRITORY
A.EARL CULLUM, JR.
RADIO ENGINEERING CONSULTANT

RADIO STATION KWFT
620 KC 5000-1000 WATTS-DA

POINT LOCATION MAP

EXHIBIT NUMBER 8
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WICHITA FALLS, TEXAS RADIO STATION KWFT
AND SURROUNDING TERRITORY 620 KC. 1000 WATTS-DA
A. EARL CULLUM JR. MEASURED CONTOUR

RADIO ENGINEERING CONSULTANT EXHIBIT NUMBER S9A
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WICHITA FALLS, TEXAS RADIO STATION KWFT
AND SURROUNDING TERRITORY 620 KC. 5000 WATTS-DA
A. EARL CULLUM JR. MEASURED CONTOUR

RADIO ENGINEERING CONSULTANTJ EXHIBIT NUMBER 9B
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F.C.C. IForm No. 306

File No.

Call leiters K@ FT oo
. UNITED STATES OF AMERICA
FEDERAL COMMUNICATIONS COMMISSION

APPLICATION TO DETERMINE OPERATING POWER OF BROADCASTING STATION
BY DIRECT MEASUREMENT OF ANTENNA POWER

(Submit in duplicate to Federal Communications Commission, Washington, D.C. Swear to one copy)

To the Federal Communications Commission:

1. Name of applicant® : N ICHITA BROADCAST ING--COMRANY---
2. Post office address: State ... TEXA$ ----ooooooea City._ NUschHITA--FaLLS
Street and number________________ 800 EIGHTH.- STREEY-. .. . . L

3. Existing license or construction permit authorizes the use of the following:

(@) Callletters_.______. ET o . (b) Frequency ... ___. €20 KC R
(¢) Power: Night____ 1CC0 DA watts; Day..__ 50G0 DA : walts,
4. Description of antenna system: DIRECTIONAL ANTENNA FOR Day anD NIGHT
. (@) Type ... 2. ELeEMenY. Dunectional Height of vertical lead ... 400 . .. feet.
Length of flat top ... None . feet. Height of top of antenna above ground
level .. %00 . feet. If notfully described above, give further details and dimensions:

LINE OF TOWER N _ 10500 £, NORTH YouwrR CURRENY. 0,03 PHAGED. . .

PLUB OO DEGREES, SOUTH TOWER CURRENT 1.00 pHased 00 DEGREES..

() Is counterpoise used? . ____. No .. If so, state: Type...... . XXX
Length_ .. XXX feet. DBreadth ... —— F § : _feet.
Height above ground (earth) orroof _.___._ _________ e BRE . .feet.

(¢) Is ground used? _YE8 ___ 1If so, describe fully giving details and dimensions__120_RADIALS

EACH 400 FEET LONG AND 120 RaT)IALS _£AcH GO FEET LONG. EQUALLY.

(d) Towers: Type and description._ LEHIGH _SELF=SUPPORTING, SQUARE, TAPERED,.

S8CRIES FED STEEL TOWERS . . . . _ Height. 400 feet.
1588 .

‘ Distance apart._ . . ... feet. Operated grounded or insulated? . |NSULATED

* Name must be identical with that used in e.isting license or coustruction permit.
16—405

43 |



STATE OF TEXAS )
) ss.
CCUNTY OF DALLAS)

A. EarL CuLLum, JR., BEING DULY SWORN, DEPOSES AND SAYS THAT
HE 1S A QUALIFIED AND EXPERIENCED RADIO ENGINEER WITH OFFICES
LOCATED IN DaLLAS, TEXAS, AND THAT HE HAS BEEN ENGAGED BY

THE LICENSEE OF RADIO STATION KWFT, THE WiCHITA BROADCASTING
Company, WicHITA FaLLS, TEXAS, TO TAKE MEASUREMENTS8 ON THE
KWFT DIRECTIONAL ANTENNA SYSTEM TO BE FILED WITH AND MADE A
PART OF AN APPLICATION TO DETERMINE THE OPERATING POWER OF THE
KWFT DIRECTIONAL ANTENNA BY DIRECT MEASUREMENT OF POWER. THE
ASSIGNMENT oF KWFT 18 620 kirLocrcLEs, 5000 wWATTS DAYTIME,

1000 WATTS NIGHTTIME, UBING A DIRECTIONAL ANTENNA BOTH DAY

AND NIGHT. |

DEPONENT CERTIFIES THAT THE ENGINEERING DATA HEREWITH
SUBMITTED, TOGETHER WITH ATTACHED EXHIBITS, WAS PREPARED BY
HiMy AND THAT THE FACTS AND DATA CONTAINED HEREIN ARE TRUE

AND ACCURATE TO THE BEST OF H{IS KNOWLEDGE AND BELIEF.

A. EArRL CuLLuUM, JR.

SUBSCRIBED AND SWORN TO BEFORE ME THIS 29TH DAY OF OCTOBER, |

1940. |

NoTaRY PuBLIC IN AND FOR
DarLtas CountyY, TEXAS

My commissioN ExPIRES JuNE 1, 1941,

&



(A) QUALIFICATIONS OF ENGINEERS TAKING THESE MEASUREMENTS

MrR. A. EARL CuLLUMy, JUR.y ENGINEER TAKING THESE MEASUREMENTS
1S A CONSULTING ENGINEER WITH OFFICES IN HIGHLAND PARK
ViLLaGE, DALLAS, TEXAS. HE GRADUATED FROM THE
MAsSSACHUSETTS INSTITUTE OF TecHNDLOGY IN 1931, RECEIVING

A BACHELOR OF SCIENCE DEGREE 1 COMMUNICATION ENGINEERING.
I'Re CULLUM HAS BEEN EMPLOYED ALMDST CONTINUOUSLY AS A
MEMBER OF BROADCAST STATION ENGINEERING STAFFS since 1922,
SINCE JuLY, 193€, HE HAS MAINTAINED AN OFFICE AS A
CONSULTING ENGINEERe LABORATORY AND FIELD WORK HAS
REQUIRED THAT HE BE GQUALIFIED TO TAKE RADIO FREQUENCY

MEASUREMENTS .

0



(B) FuLL DESCRIPTION OF MgTHOD USED 10 MAKE MEASUREMENTS

THE DIRECTIVE ANTENNA POWER DIVIDING AND PHASING NETWORK,
WHEN LOADED WITH THE DIRECTIVE ANTENNA, WAS MEASURED WITH

A RADIO FREQUENCY BRIDGE USING THE PARALLEL STANDARDS
METHOD IN THE FOLLOWING MANNERt A SIGNAL GENERATOR
PRODUCING EACH DESIRED FREQUENCY WAS CONNECTED ACROSS THE
"GENERATOR" TERMINALS OF THE BRIDGE. THE FREQUENCY OF THE
SIGNAL GENERATOR WAS ADJUSTED BY BEATING THE GENERATOR
AGAINST AN ACCURATELY CALIBRATED OSCILLATOR. THE
CALIBRATION OF THE OSCILLATOR WAS CHECKED AGAINST KNOWN
BROADCAST STATION CARRIER FREQUENCIES. A RADIO RECEIVER
WAS USED AS A NULL=INDICATOR ACROSS THE "DETECTOR" TERMINALS
OF THE BRIDGE. THE CALIBRATION OF THE BRIDGE WAS FIRST
CHECKED BY PLACING KNOWN STANDARDS IN PARALLEL ACROSS THE
"UNKNOWN'" TERMINALS OF THE BRIDGE. THE NETWORK WAS THEN
CONNECTED IN PARALLEL WITH SUITABLE KNOWN STANDARDS ACROSS
THE "UNKNOWN" TERMINALS OF THE BRIDGE. THE BRIDGE READINGS
WERE RECORDED FOR EACH CONDITION OF BALANCE. THE ACTUAL
VALUE OF THE NETWORK IMPEDANCE AT EACH FREQUENCY WAS THEN

CALCULATED FROM THE DATA RECORDED.

@

%>



(¢) MaNUFACTURER's NAME AND RATED ACCURACY OF EACH CAL IBRATED

.v INSTRUMENT.

INSTRUMENT MANUFACTURER RATED ACCURACY
Rap10 FREQUENCY BRIDGE GeNerRaL Rabpio Co. 2%

Trre 51€C SeriaL 342

RabDio FREQUENCY GENERATOR A. E. CuLLum, JR. 0.05%
Rapio Receiver Type HRO NationaL CompPany NutL INDICATOR

1

(p) Date, AccuracY, AND BY WHOM EACH INSTRUMENT was LasT

CALIBRATED.,

INSTRUMENT CALIBRATED DaTg ACCURACY By WHowm
RAD10 FREQUENCY BRIDGE Octe. 11, 1940 2% A.E. CuLLuM, JR.

Tyrpe 516C SeriaL 342

Rapi1o FREQUENCY GENERATOR OcTt. 11, 1240 0.05% A.E. CuLLUM, JR.
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FREQUENCY
KILOCYCLES

(e)

590
595
€00
605
610
€615
620
625
630
635
640
€45
650

DIRECTIVE ANTENNA COMMON POINT

IMPEDANCE

RADIO STATION KWFT, WICHITA FALLS, TEXAS

A. EARL CULLUM, JR.
OCTOBER 11,

PARALLEL STDS.

R1

100.2
100.2
100.2
100.2
100.2
100.2
100.2
100.2
100.2
100.3
100.3
100.3
100.3

Cy

448
448
448
447
448
447
447
447
447
448
448
448
448

STDS .
Ro

60.1
SZ 018
6€.5
€9.6
72.0
73.8
74,8
75.5
75.¢€
75.4
74.5
73.1
71.2

1940

& NET.

Co

526
330
229
233
275
362
438
514
609
696
787
880
964

MEASUREMENTS BY USE OF PARALLEL STANDARDS
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167
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—

IMPEDANCE
X
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*o.

-24,.2

{
|
|

i

+100 +140 +180
|

+60
-OﬁMS

L

+20

REACTANCE

-20

-60

- 190
|
i

I

scbo scbs
L L]

610

6(5 620 625 630 635 séo 6&5 s$o
IFREQUEN¢Y-+KILOCYYGLES

IS




(1) conrict POINT Ir.‘rFC’I)AflCE MEASURENINTS

AT ALL FREQUEMCIES

L3
G.R. — READ Ry AND Cy
ER1DGE
PARALLFEL

CONNECTED

- _'L;Eﬁ CeroN AT ALL FREGUENCIES
G.R. | T 2 PCINT READ Ro AND Co
PR | DAE g
PARALLEL
CONNECTED =

COT"0t PCINT ITIPEDANCE S
R e OX

Gx“ + Bxc'

GX:

Ex: '(02 - C])
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