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R. L. HOOVER CONSULTING TELECOMMUNICATIONS ENGINEER

Figure 4

Tabulation of Bogner type B16UA Antenna
Relative Field strength in the Horizontal Plane

from the Commission's Files

Channel 23

Raystay Cat'paDy
Lancaster, pennsylvania

AZIMUTH

0.00
10.00
20.00
30.00
40.00
50.00
60.00
70.00
80.00
90.00

100.00
110.00
120.00
130.00
140.00
l~O.OO

160.00
170.00
lS0.00
190.00
200.00
210.00
220.00
230.00
240.00
250.00
260.00
270.00
280.00
290.00
300.00
310.00
320.00
330.00
340.00
350.00

TABULATED GAIN

1.000
0.970
0.950
0.925
0.920
0.940
0.975
1.000
0.980
0.950
0.875
0.775
0.630
0.470
0.3:J0
0.230
0.220
0.225
0.230
0.225
0.220
0.230
0.350
0.470
0.630
0.775
0.875
0.950
0.980
1.000
0.975
0.940
0.920
0.925
0.950
0.970

Main Lobe
Oriented at N-286-E

" 23



)
1.0 r---'"",--;--,--'--'---J"K"r\-~;'::"-'----r---r-'-i-'---,....,----,-,.---;-.,..,--r----. 0

- ~ ..-t~-+ ···_+--i--4J.1---tl---4-----·4 -+- - ---:--+-+-+----I--4-_+--<-_+~_+~_4 ~
i I !' Ii, I : Ii, «
I I, '! -: i I I i ill- 7-- -+-+-+_+---1-+ -_+_--+.".~-+--4--+--i-.-+--..--t--' CL

·9 ~-j-1----
1
-+--:-+---tH--+--+--l+-:-+---j! -+--:-+-+T-+-__~: -1----;":-+~:-+-_-+--i-,--JjI 1 So

-.+--+-T-+----+--..-+-+-+--+-+-+-+-4--+-+--+-+-+-..;......+--+-+--+-~
I I: -J I i I I I I ....J

J-+-_+_I--+-_i~~I--~_~:-4---...-'-4--_o._i -4-- ....;'_1--1- -r--'~f--l~f_i!_,----1;~__+i--j gs
I [, , I I ,! I I ! co

·8 r-r--~~I-+-~I-+--f--+-~f-+----,-+--+--+--1,-+-+-+-4-I-I---r-I,-+-~"-+-..-,..,-+---i--l2 -0
I--f---+-----+--+-+-It-_+-.+--+~-+-i--+-4--+-+-+--:.-+-+--+--'--+--+_4i 1 : I I I;

I

I

I~
! 3

iI

I ,
-~,--+--1-+----j "'~+-----"'+--+--""I:-t- t"-+--+---i--:·-+-_...._~t-+--r--+--ii,---i

.7

- ~_ -1----,'---I----I-+-.:---I'-----I-iI-----II----.-I---,-4---""-,i .-+-_'-I-_-I-'~:-+-__ -+--r--i~4
6 ' I "i', \· r-----+---+----H~+--ff--~-+-~+----4---_l_-+---+--+--"---1,

'--._- ,...-+--+f--+---jl--+-+-~+--+_-.--+_--+--+-~+---+--

r-~\-il-t---\f-'-t-_i -+-'-t--!-+---:-'-4---1-i' -4---4---4-'-;"'--T---+---I 5
Ii, ; I :

; I -+-....,-:-+--:1---1-----"'-4--';',-+-t I i
.5 r---1-----<:-+--f--+-,--+~,-+--+~,-+--.j....i.-+-,-+--+--+;-+--+~!46

: I
~"--I'--.-+--+ .---'--+--- ----+---+- ..-4--'---I---+__ - - -- - _. ---+--'--1

! I ' I.4 r---1---,-+---t--,-+-:-tlf---+--+-:-+-+-:-+-:---I--+---+---+-+-,-10 8
f--- -,.... +-- -- ~--+--~.4I-~-+-~+-~+--""""--l--T--I--.->-~ -+-._-+-~~

j I ::!
I i 0; i I
t- f----+--+--f+--'--+--'-.~f___+_.---+----I--+--I---+---+_+_-+--_+__+_-,
~ i' !, : I I i ' ~10

z·3 ,,: '! I
UJ ---,. - - ~+ --I-+---.--+--+--4-4~+--'--t-.....;·i~~_+--I--:....'-+---+--t--t---+--.---i
a:' i, I , i I 12
t; f- +f~f-l' --1--+-.....;-+-+-- +:II/,--r-+~~\:-+--l.;-+-J...-+-_-+-+:-+-t-;-+---;:--1
~.

2 -1 -t u - ; ,v. +-'+:-;.--+--+i-+---:-~!-+-+1-+-......;-+-+--I.~:
u...J ; ...+-.;...:-+-~ _~ +-__ ~.~_+_-I--+I-+~-+---4-~18
UJ 1 J ii' '1/. I\. I ~! ! 20
> . 'rJ ,I .,- [\1 :, LII , I
~ f--. -~- -~-- -- '-'; ~'T- --~-~ '.- ~: -I}r--. r\r- 26

g0 ~:!~':-_I..l...i'~--__--~_--..J.-..L-~ .......l.-...;~--.l._-_~ -l-~.....-t._-~~~~'~~I:~~~,~:~i_-...L_\_yL;/.....:.-......!_-..l..t-_..~...:__10 32
+4 +2 0 -2 -4 -6 -8 ~10 -12 -14 -16 -18

DEGREES OFF HORIZON

'.' 24
Bogner Bro~dc8st Equipment Corp.

Westbwry, N.Y 11590 Figure 6
Vertic~l Shape Factor

for B16UA Antenna
with _2° Beam Tilt

Channel 23
Raystay CaTrpany

Lancaste'r Penns 1vani

q. L. HOOVER
CONSULTING

TELECOMMUNICATIONS ENGINEER



"
270

3

180

90

Bogner Broadcast Equipment Corp.
Westbury, N.Y. 11590

25

Figure 5

Horizontal Plot of
Relative Field from B16UA Ant

Oriented at N-286-E

Channel 23
T RcriS~Ypenn~v ~ania

R. L. HOOVER
CONSULTING

TELECOMMUNICA TlONS ENGINEER



-
204



~oer,}1 Comtnunic:ations Commission ~~O\l"CWlr.QMB
,/~s"'n1t:)n.,.D.C. 2055A . tr';., ~otllF1lOlt~\\/7

APPLICATION FOR AUTHORITY TO.CONSTRUCT OR \' E ilt~\l91(
MAKE CHANGES IN A LOW POWER TV. TV TRANSLATOR OR TV BOOSTER\~-£A ! L!

(Carefully read instructions before filling out form - RETURN ON-Y FORM TO FCC)

[Xj{YesO No

TTL ?9030'?N

Goverl'YT"lental entity

Noncorrmercial educational licensee

Corrmission Use Only

o
o

For Applicant Fee Use Only

IS a fee submitted with this

application?

rf No, indicate reason therefor (Sheek one bOX);.

o Nonfeeable application

Fee Exempt (See 47 C.F.R. Section 1.1112)

10 SEO:

FEE AMT:

FEE TYPE:

FEE

1989.MAR V

SECTION I

.1. N;rne of Applicant Aadress
P. o. Box 38

Raystc..y Company -
City

I
State IZip COde .

Carlisle PJ.. 17013

TelePhf~i.~~. (jnc2u~~ .=.rOO 4'bde)

2. Tflis application is for: (check one box)

. [] Low Power Television o TV Translator o TV 800St~r

(a) Proposed Channel No. (b) COrTYnunity to be served:

31
City

I State
Lancaster PA

(c) Checl( one of 'he followil'g boxps:

MAJOR. mOdification of construction permit; call sign:

MAJOR change in licensed facilities, call sign: .•• _

o
o
o
o

Application for NEW station

MINOR change in licensed facilities; call sign:

----'..-_...._.._-
----'........-....-_......._-_...._.._.....-

o
F.ile No. of Construction Permit:

MINOR modification of construction permil; call Sign:

File No. of COf"\struction' Permit:

o AMENDMENT 10 pending application; Application file number:

NOTE: It is not necessary to use this form to <mena a prevIOusly filed applicallon. Should you do $0, however, please submit

OMI Sec lions I ana VII and These eTher porTions of the form thaT comaln rile amenoed informaTion.



Federal Communications Commission tIL P-
e. "f '" -1f7

Dockat No.~ Exhibit No.~
Presented by h.~~ _

1
Identified 1).. - -~~ C1-'2

DLpositioD R~ceived \ '\.. ~ ,. ~')
Rejected

Heporter ~ \;.)...····~_....,,(•..lk·
Dote YL-- ~ L. . ~~

---.--- ----- .
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, .
'~ECT ION I I I LEGAL QUALIFICATIONS

• NOTE: Applicants for new nations only:

'. AppliC3nt is (check one of the fOllo~ing);

o lnd ividual

o Other

o General Partnership

o .U'nited Partnership

o CorporaTion

o Unincorporated AssociaTion

(a) If .. the applicant .is a legal entity other than an individual, partnership, corporation or unincorpOr"ated
as'sociation, describe in an EXhib it the nature of the aoplicant.

(b) For LPTV and TV translator applicants only:

If the applicant is an individual, submit as an EXhibit the applicant's nme, address and telephone nU'Tlber
(inCluding area code).

If the applicant is a partnership, whether general or Imlted, submitted as an EXhibit the n<mes, addresses,
and telephone nunbers (including area code) of all general and Imited partners (including silent partners),'
and the nature and percentage of the ownership interest of each panner.

If the applicant is a corporation or an unincorporaTed aSSOCiaTion,. submit as an EXhibit· the nemes,
addresses and Telephone nunbers (inclUding area code) of all officers, directors and other members of the
goveming board of tbe corporation or association and the naTure and the percentage of their ownership
interests in the applicant (including stockholders with irlterests of '·1. or greater).

2. For LPTV and TV tranSlator applicants' only, submit as an EXhibit a list of all other new applications filed
during the seme window period as this applicaTion in which The applicant or any principal of The applicanT has
any interest. Include the percentage of That interest for each listed application, as well as the other applicant's

·neme (if different) and the channel nlJnber and location of the proposed staiion.

NOTE: No. more ·than five (SF applications for new low power TV or TV translator stations m~ be filed
during a single window period by any applicant, or by any individual or entity having an inTereST of '·1. or
more. in applications filed in the sme window' periOd. This Imit does nOT apply TO minor or major change
applications or TO. TV booster applications.

EXhitliT ·No.
N.A.

EXhitlit No.
N.A

EXhitlit No.
N.A.

EXhibit No.
1

Extlioit No. !
2

CrTlZENSHIP AND OTHER STATUTORY REQUIREMENTS

3. (a) Is Ttle applicanT in compliance with the proviSions of Section 310 of ttle Communications Act of '934, as [!} ve.sO 1\

emended, relating to intereslS of aliens and foreign goverrments?

(b) Will arty fundS, credit, or other financial assistance for The constrUCTion. purchase or operation of the 0 Yes [ID 1\

staTion(s) be provided by aliens, foreign entitieS, domestic entities controlled by aliens, or Their agents?

IExhioit No. I,
If Yes, provide paniculars as an EXhibit. ,

4. (a) Has an adverse finding bee,:, made, or an adverse final action taken by aOo( coun or administrative bOdy as TO 0 Yes~ 1\

the .applicant or any pany to this applicatiOn in a civil or crminal proceeding brought under The proviSions of
any law related TO The fOllowing: any felOny; broadcast-related anti'lrust or unfair competition; crminal fraud

. or' fraud. be fore another goverrrnental unit; or discrmination?

(b} Is There" now pending in any coun or adminiStrative bOdy any proceeding invOlvi~g any of the matters 0 Ve~ ~ 1\
referred TO in 4(a)?

If The answer TO 4(a) or 4(b) is Yes, attach as an EXI1ibit a full disclosure concerning the persons and I EXI1 !O It No.
maners involved, including an identification of the COurT or acministrative bOdy and tl'le proceeding (by dates ,
and file nU'Tlbers). a statement of Tl'le facts upon wniCh me proceeding was tlaSed or The nature of the
offense alleged or corrrnined, and a description of tile currenT stalus or dispCSlllon of the matter.



.... ~ ..... , ,'Wt, ow \ t «~G v J

REMINOER: Do not complete the follown9 witnout" reading ca~eful~ the defr,itions and other information ."set OUT n the

foregoing ~ages.

CERTIFICATION OF PREFERENCES

:MINORITY

1. The applicant certifies that it is enlitled to and seeks to clam minorily preference.

If yes, complete the followinl;:

DYes l8J r

Name Address

Percentag. Interest

In the applicant

DIVERSFICATION PREFERENCE

Minority Group

2. The applicant cenifies that it and/or its owners have no interest, in the aggregate, exceeding 50 percent

in any media of mass corrmunications.

If Yes, DO NOT respond to Ql,lestiOns 3 and 4.

3. The applicant Certifies that it a"nd/or its owners have no interest, in the aggregate, exceeding 50 percent

in more than three mass corrmunications media facilities.

4. The applicant certifies that it and/or its owners have no interest, in the aggregate, exceeding 50 ;>ercent

in a media of mass corrrnunications in The same area to be served by The proposed stalion.

Dyes [[] Nc

o Yes ~NC

FCC 3£6 ell age 81

;:............ .f't ••



SECTiON VI - EQUAL EMPLOYMENT OPPORTUNITY PROGRAM

1. For 'Low Power TV applicants, will this station employ on a full-ti°ne basis five or more persons?

If Ves, the applicant must include an EEO program called for in the, separate Broadcast Equal

Employment O~portunity Report (FCC Form 396 - A).

SECTION VI I -CERTIFICATIONS

1. For new' station and major change applicants ont.{, the applicant certifies that it has or will compt.{ with

the public notice requirement of 47 CF.R. Section 73.3580(g).

2. For applicants proposing translator rebroadcasts who are not the licensee of the ;lrmary station, the

applicant certifies that written' authority has been obtained from the licensee of t:"le station whose

programs are to be retransmitted.

N.A.
Prmary station proposed to be rebroadcast:

Dves~ No

[!]Yes 0 No

Dves D No

ICal' S'" I_C_ity ~ ....;.;.. ....;s_t_at_e I_Ch_a_n....;ne_'_N_O_' J
3. The applicant certifies that it has contacted an authorized spokesperson for the owner of the rights to the

proposed transmitter site and has obtained reasonaule assurance that the site will be available for its use

if this application is granted.

That person can be contacted at the following address and telephone m.moer:

[i]ves D No

Name Mailing Address or Identificaticn i<ealy-tUX
Edward Rick III Concrete Co of Lancaster, PA

City I State ZIP COde

I
Telephone No. (include area code)

Lancaster PA 17603 ( 717) 394-0637

The APPLICANT hereby waives aN.( clam to the use of aN.( particular frequency as against the regulatory power of the United
States because of the previous use of the same, whether by license or otherwise, and requests an authorization in accordance,
with this application. (See Section 304 of the Corrmunications Act of 1934, as amended,)

The APFt.ICANT acknowledges that all the statements made in 'this application and attached exhibits are considered material
representations, and that all eXhibits are a material part hereof and incorporated herein.

The APFt.ICANT represents that this, application is not filed for 'the purpose of mpeding, obstructing, or delaying
determination on aN.( other application with which it may be in conflict.

In accordance w'ith 47 CF.R. Section 1.65, the APPLICANT has a continuing obligation to advise the Corrmission, through
amen~ments, or aN.( substantial and significant changes in information furnished.

WILLFUL FALSE STATEMENTS MACE ON l}f1S FORM ARE PUNISHABLE BY FINE ANC IMPRISONMENT.
U.S. eOOE, TITLE 18, SECTION 1001.

I certify that the statements in this application are true, complete and correct to 1~9 best of my knowledge and belief, and are
made in gOOd faith.

4

Name of AcPficant
Raystay Company

Tille
Vice-P:esi'dent

'j I \I, ;r----;

FCC 346 <P age 9)



EXHIBIT 1

The officers, directors, and ownership of voting

stock "in Raystay Company i~ as follows:"

Name

George F. Gardner

Estate of Marian B.
Gardner, George
F. Gardner and
David A. Gardner
Co-Executors

David A. Gardner
R. D. 1
Landisburg, PA 17040

Michael C; Gardner
580 Boxwood Lane
Carlisle, PA "17013

David A. Gardner
Trustee
For Jon C. Gardner
c/o Box 38
Carlisle, PA 17013

Officers

President,
Treasurer and
Director

Vice-President,
Secretary, and
Director

Percentage
of

Voting Stock

50.06%

25.55%

8.13%"

8.13%

8.13%

5



EXHIBIT 2

Raystay Cornpanr is filing. the following five low

power television applications in the w~ndow period.

ending March 10, 1989.

Location of Proposed Station

__ Red Lion, PA

Lebanon, PA

Lebanon, PA

.Lancaster, PA

Lancaster, PA

Channel Number

56

55

38

23

31

G



EXHIBIT 3

Mr. George F. Gardner, President, Director and

printipal stockholder in Raystay company, is the

President, Director, and sole stockholder in Adwave
, ,

Company (Adwave), applicant for construction permit

for a new FH broadcast station at Fort Lauderdale,

Florida (~.M Docket No. 84-1113, File No. BPH-

830510AL) . In a Partial Initial Decision of

Administrative Law Judge Joseph· Stirmer (FCC 870-20)

released June '4,. 1987, a misrepresentation/lack of

candor issue was .decided adversely to Adwave.The

Commission had previously directed that all appeals in

such cases involving applicants seeking licenses held

by RKO General, Inc., be stayed, but has recently set

March 16, 1989, as the date for ,filing of exceptions

to such Partial Initial Decisions. Accordingly,

Adwave will timely file with the Review Board its

appeal of the Partial Initial Decision.



R. L. HOOVER CONSULTING TELECOMMUNICATIONS ENGINEER

ENGINEERING STATEMENT IN SUPPORT OF AN

APPLICATION FOR A

CONSTRUCTION PERMIT FOR A

NEW LOW POWER TELEVISION STATION

ON CHANNEL 31 IN LANCASTER, PENNSYLVANIA

On Behalf of .

RAYSTAY COMPANY

EE-l

March 3rd, 1989

8



R. L. HOOVER CONSULTING TELECOMMUNICATIONS ENGINEER

ENGINEERING STATEMENT IN SUPPORT OF

AN APPLICATION FOR A

CONSTRUCTION PERMIT FOR A

NEW LOW POWER TELEVISION STATION

ON CHANNEL 31 IN LANCASTER, PENNSYLVANIA

On behalf of

RAYSTAY COMPANY

EE-l

Index:

1. Declaration of Engineer

2. FCC· Form 346, Section II

3. Narrative Statement

8. Fig. 4,

9. Fig. 5,

Fig. lA,

Fig. 1B,

Fig. 2,

Fig. 3,

4.

7.

5.

6.

Topographic Map of Proposed Site

Section of topographic Map

General Area Map

Vertical Plan Sketch of Proposed
Antenna & Supporting Structure

Tabulation of Bogner type B16UA Relative Field Strength

Horizontal Plot of Ant Relative Field Strength
Oriented at N-72.5-E

10. Fig. 6, Vertical Plane Shape Factor for B16UA Antenna
with -2 Degrees Beam Tilt



R. L. HOOVER CONSULTING TELECOMMUNICATIONS ENGINEER

ENGINEERING STATEMENT IN SUPPORT OF AN
APPLICATION FOR A

CONSTRUCTION PERMIT FOR A
NEW LOW POWER TELEVISION STATION

ON CHANNEL 31 IN LANCASTER, PENNSYLVANIA
On behalf of

RAYSTAY COMPANY

EE-1

DECLARATION

Robert Lloyd Hoover declares and states that he
is a Registered Professional Engineer in the State of
Maryland and seven other states. He further states that
he has been in broadcast engineering since 1948 to date.

He states that he has been retained by Raystay
Company for the purpose of preparing an application for a
Construction Permit for a new Low Power Television Station
on Channel 3Y in Lancaster, Pennsylvania.

He further states that the calculations,
exhibits and measurements reported herein were made by him
personally or under his supervision and all facts
contained herein are true of his own knowledge, except
where stated to be on information or belief, and as to

·those facts, he believes them to be true. I declare under
penalty of perjury that the foregoing is true and correct.

/i . 40' .//
. "'-'1' 1:--',1 _. (, t..~ ./ ':'~/ . .;r , / c.. f' .... --__

, '/ t ..~
Robert Lloyd Hoover,PE
Maryland No. 11579

Date: - d/~ .;,/.-:-(: ,."'-/
-,'-,-'----L.--;;-::r--r,- 10



SECTION I I - ENCINEERING DATA A~C AN-ENNA AN: S:-~

t d1 F' Tres e3CII I r ques e :

Output Transmitter Rated
Propcsed Cor:-munit'y(ies) 10 be served

Channel No. Power Output

ICity Stare
31 1n kilowatts

.
LANCASTER PA

Frequency Offser (checl< one)

o No onset o Zero offser o Plus offset o Minus offset

Translaror InpU1 Channel No. n/a

2. Proposed tranSmittinq antenna locarion:

City
Lancaster IState

PA
Counry

Lancaster I
Geographical coor,j:l1ares of transmi;!lng antenna

ro l1earest secol1d

Address or orher description of locarion:

Erick Rd

Lancaster, PA North Laritude West LOI1QHude

Attach as an Exhibir a map or maps (pre (erably ropographic, if obrainable, such as Geological Survey Quandrangles)
of the area of the proposed transmitting antenna location shOwn drawn rhereon rhe fo Howing data:

a. Scale of kilomerers
o. Proposed transmitting antenna location accurately plotted.

Exhibir No.
EE-1

TLU/1KACT
3. Transmitter:

4. Transmission line:

Make

Aerodyne

Andrew

Type No.

L0F7-S0A 125 ft

Ourpur Power P

l<ilowatTs

Rared efficiency E for length gIVen
(dec mal fracrion)

0.84.32

5. Transmitting antenna Directional
·0 (f - rhe - sheW D Directional Composite

CMultip Ie Antennas)
o Non-Directional

Man\Jfac turer MOdel IDescription 1
Bo~ner B16UA Slot antenna

Orientation of Overall antenna Elevation of Site 4" Power gain G (multiplier) in The horiZontal looe 0 (main lobe 2 structure he~ht maxiTIu-n radiation relative to a halfwave dipole 5
brntd: 72.S

o
T al)ove groun 3 2

0 G = 32 x (0.5) = 8
L~9.~s~OPiS.,T~0'T' 103.6

horz
dell beam tilt57.0 meters meters for -2

Effective radiated power (ERP)

(ERP..P X E X G) 6 • 7 5 l<ilowatts
Height of anrenna. radiarion center above ground

Height of anrenna radiation center

above above mean sea level

51.5 meters

Give DIISic type USing gene,al ISescriptive terms Such as Ilalf-wave dipole. -Dow-tie" witll screen. corner refleclor. 10 element vagi. A element
in-pilau array. two staclr:ed 5 element vagis. etc.

2 For directional antennas in tile Ilorizontal plane SIIow t/'le direction of t/'le main radiation 100e<Sl in degrees wit/'l respect to true nort/'l in .. 3150

degree I'lorizontal azimutll. numDere<l clOCkwise...itll true nottll as lero azimutll.

3 SIIow overall Ileignl aoove ground in meters to topmost portion of structure. inClUding Ilig/'lest top mounted antenna and oeacon if any.

~ S/'low til. ground elevation aDove mean sea level in meters at tile !lase of tile lransmltting anlennd supporting struct'.re.

5 Give Tile actual po'''er gain toward tile radio norilon.

15 Tl'l,s is e<l\Jal 10 tne sum 01 ll'le s.le elevation and Il'le /le.gnt of Il'le antenn" radi"tion center eoo"e ground. 11

FCC 3415 (P age Z;

FeD'uary 1988



Section /·1 (Pig. 2)

c. Allach as an EXhibit a lIertical plan sketCh' for the proposed total anrenna structure. including Supporting
s:ructure, giliing oller all height of structure in meters abelle ground, including lighting beacon (if any).

7. Will the proposed antenna supporting structure be shared with an AM radio station'

If yes, list the call sign of that station.

8. At:ach as an Exhibit a polar diagr<rn of the radiation parrern (relative field) in the horiZonral plane of the
transmitting antenna ShOwing clearly. the correct relationShip between the major lobe or lObes and the

minor Joces of radiarion and a tabulation of the paliern at ellery ten degrees and all maxma and
minma. Applicants proposing use of multiple transmitting antennas shall submit a composite radiation
pattern. If a non- direc fional transmitting antenna' will be emp loyed. i.e., an antenna wirh an approxmate Iy

circular radiation pattern, check. here CJ and omit polar diagr<rn and tabulation. If the amenna
manufacturer and model nUT1ber are on the Con-mission's list of corrrnon 'off-t~,il-shelf' directional
antennas, check. here CiJand omit pelar diagr<rn and tabulation. Provided for reference

Exll,cit No.
EE-1

DYes W No

Exhibir No.
EE-l

Has FAA been notified of proposed construction?

If Yes, gilie date and office where notIce was filed: March 3rd, 89, Eastern Regional

Office

W Yes 0 No

·0. Enllironmental Statement (See 47 C.F.R. Section 1.1301 et seQ)

Would a Commission grant of this application come within 47 C.F.R. 1.1307, Such that it m;,y I\alle
a significant enllironmental mpact. including exposure to. workers or the general public to harmful
nonioniZing radiation lellels?

If you answer Yes, submit as an Exhibit an Enllironmental Assessment as reQuired by Section 1.1311.
If no, explain briefly Why not. See Exhibit· EE-1

r. Unattended operation:

Is unattended operation proposed?

If Yes, and this application is (or authority to construct a new station or to rr:ake cr-anges in the
facililies· of an authoriZed station which proposes unattended operation for the first tme. applicant
will comply with the reQuirements of 47 C.F.A. Section 74.734 concern,ng unattended operation.

12. Is type apprOlled broadcast eQuipment beIng spec Ified?

If No. indicate date ec;ui\:lment was Subm,lled to FCC Laboratory for apprOllal. _

DYes 0 No

Exhibit No.

~ Yes 0 No

~ Yes 0 No

W Yes 0 No

:ertify that I represent the applicant in the capacity indicated celow and that
technical information and that it is true to the best of rTlIf I<~owle~ge and belief.

h""e ex<rnined the foregoing statemenl of

Sigr.arure
March 3rd, 1989

Date ; ;,....

Typed or Pr.nted am
Robert Lloyd Hoover, PE

Telephone No. (include area code)
(301) 983-0054

n Technical Director

U C!':lef Operator

•. He:~ !Qe J)
:':"~Qry 'gae

lB Registered Professional Engineer

o Otner (specify)

o Consur.ing Eng:nee r
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R. L. HOOVER CONSULTING TELECOMMUNICATIONS ENGINEER

ENGINEERING STATEMENT IN SUPPORT OF AN
APPLICATION FOR A

CONSTRUCTION PERMIT FOR A
NEW LOW POWER TELEVISION STATION

ON CHANNEL 31 IN LANCASTER, PENNSYLVANIA
On behalf of

RAYSTAY COMPANY

EE-1

I. GENERAL

This engineering statement has been prepared on
behalf of Raystay Company. The purpose of this statement is
to request a Construction Permit for a new Low Power
Television Station on Channel 31 in Lancaster, Pennsylvania.
This is one of five applications being filed by Raystay
Company in Pennsylvania.

Tha applicant proposes to'operate on Channel 31 with
a directional antenna system having a maximum Effective
Radiated Power of 6.75 kW in the horizontal plane. An
electrical beam tilt of -2 degrees is proposed for the
antenna. The applicant proposes to operate with a precise
Plus Offset Carrier Frequency.

This application is not a major environmental
hazard, as defined by Section 1.1305 of the Rules. The
proposed operation is in compliance with the safety standards
specified in Section 1.1307(b), that is, the exposure of the
general public and workers to the ANSI C95.1 1982 exposure
guidelines.

Answers to questions in the Form 346 are provided
in the attached statement.

II. PROPOSED OPERATION

A. Proposed location

The proposed site would be on the roof of a building in
an industrial complex in Lancaster, Pennsylvania. The.
geographical co-ordinates of the proposed site are:

N 40 0 03' 47"
W 76 0 19' 09"

A topographic map showing the proposed site is provided
in Figure lA and the applicable section of that
topographic map is provided in Figure lB. A general area
map of the area is shown in Figure 2.
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Inasmuch as the overall height of the proposed antenna
and its supporting structure would be 57.0 meters (187
feet) agl, the FAA Eastern Regional Office was notifed.

B. Proposed Antenna System & Supporting Structure

The applicant proposes to mount a Bogner type B16UA
antenna on top of another proposed Bogner type B16UA for
Channel 23, where both antennas would be supported by a
30-ft (9.1 m) pedestal. The antenna and its supporting
structure would be constructed on the roof of a
building. The bUilding roof is 90 feet (27.4 meters)
agl, which was recently measured with a surveyors cord.
The Center of Radiation would be 51.5 meters (169 feet)
agl or 155.1 meters (509 feet) amsl. A vertical plan
sketch_of. the proposed antenna and its supporting
structure is shown in Figure 3.

The applicant proposes to use a Bogner type B16UA antenna
oriented at N~72.5-Ewhere its main lobes are in this
direction as well as N-142.5-E and N-2.5-E. The antenna
is specified to have a -2 degree beam tilt.

For a -2 degree beam tilt the B16UA antenna Vertical
Plane (Shape or Form) Pattern has a relative field:
strength value of 0.5 in the horizon compared to a
maximum value of unity or one at the depression angle of
-2 degrees. The Antenna Power Gain in the horizontal
plane is 0.25 of that value at the depression angle.
That is, multiplying the square of the Vertical Plane
(Shape) Pattern value in the horizon times the maximum
Power Gain of the Antenna in its depression angle results
in a Power Gain in the horizontal plane of 8, viz,

2
Gat horz = (0.5) x 32 = 8

The vendor warrants that the Vertical Plane (Shape)
Pattern holds in all azimuthal directions; therefore, the
ERP in the horizontal plane in all azimuthal directions
is equal to or less than 6.75 kW.

C. Operational Specifications

It is proposed to install an Aerodyne type TLU/IKACT LPTV
transmitter that is rated to deliver 1000 peak watts into
a dummy load. The transmitter is type accepted for Part
74 of the Rules. The transmitter will be specifed to
maintain a precise frequency offset of ~ 1 kHz at a
specified designation of Plus Carrier Offset from.the
standard carrier frequency on Channel 31. The Bogner
LPTV type B16UA antenna with a -2 degrees beam tilt
prOVides a power gain of 8 above that of a dipole (9 dBd)
in the horizontai plane. The antenna would be oriented

14
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at N-72.5-E, where the main lobes would also point in
this direction and N-142.5-E and N-2.5-E. A tabulation
of the relative field strength in the horizontal plane is
provided in Figure 4, and a horizontal plot of these data
is shown in Figure 5. The proposed transmission line
would be Andrew type LDF7-50A, which has an attenuation
of approximately 0.593 dB per 100 feet at the visual
carrier frequency of 573.25 MHz. The efficiency for the
proposed 125-ft length of cable is approximately 84.32
percent. For 1-kW Transmitter Power Output with a line
efficiency of 84.32 percent and antenna power gain of 8,
the Effective Rated Power would be 6.75 kW.

D. Proposed Coverage

Inasmuch as the proposed site is within the Lancaster
.ci ty 1 imi t·s·, the 74-dBu contour will provide coverage
over all of Lancaster and its immediate vicinity.

III. ENVIRONMENTAL CONSIDERATION

No significant environmental impact would result due to
the Commission granting this applicant.

A. Environmental Impact Statement

The applicant proposes to mount its Channel 31 antenna on
top of a Channel 23 antenna, where the two antennas would
be supported by a 30-ft (9.15 m) tower on the roof of a
building in an industrial complex. The applicant is also
applying for an LPTV license on Channel 23 in Lancaster.
Such construction would be not be a Major Action.

This application would not come within Section 1.1307 of
the Rules. The applicant does not propose to use high
intensity lighting. No environmental impact is involved
since the proposed site is not in an area that would
constitute an environmental impact since it is not
located in any known wilderness and/or wildlife areas,
historic and/or scenic areas and will not involve
extensive changes to the existing terrain features. No
known migratory bird or animal path would be blocked by
mounting the proposed Channel 31 and Channel 23 LPTV
antennas on a 30 ft (9.1S-m) tower on a building roof in
an industrial complex in Lancaster.

B. National Environmental Policy Act of 1969

This application will not result in radio frequency
radiation in excess of the applicable safety standards
specified in Section 1.1307(b), that is, the exposure of
workers and the general public would be based upon the
recent ANSI C95.1 1982 exposure guidelines.

-3-
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In the UHF TV Band the ANSI standard wou~d limit exposure
to human beings to less than f/300 mW/cm , where f is
frequency in megahertz. For Channel 31 the ANSI Radio
Frequ~ncy Protection guideline would be less than 1.91
mW/cm. Measurements on UHF TV antennas after prediction
verify that as a least upper bound the Power Density, PO,
would be

PO = EIRP
4077 r 2

where EIRP is the Effective Isotropic Radiated Power in
watts and r is the appropriate srant distance from the
antenna radiation center in meters, for example, to head
height or 7 feet (2.13 meters) above the level of the
buil~ing roof. During normal programming the EIRP is
approximately equal to 0.4 times the visual effective
radiated power plus the aural effective radiated power
times 1.64, where consideration would be given to the
square of the Vertical Plane shape or form factor for the
antenna, f(&), viz, "

EIRP (1.64)[(0.4)ERP. + ERP ] f2(&)
v~s aur

EPA guidelines suggest a reflection co-efficient of 1.6
be adopted. Using this EPA guideline, an EPA value for
the Power Density, PO, adjusted for such a reflection
co-efficient would be

PO I = (1.6) 2 PO

The minimum distance from the Center of Radiation at head
height above roof level would be (79-7) feet or 72 feet.
The far-field region of a high gain UHF antenna does not
.obtain for approximately 1500 feet from the antenna. On
the roof in the vicinity of the antenna, near-field
theory applies. A cautious approach in such a near-field
region would be to assume a Vertical Plane Shape factor

.of 0.25 albeit with a fixed slant range of 72 feet. In
. addition, the far-field EIRP value is assumed. This
latter assumption presumes that the antenna has provided
its full gain even in the near-field.region. With these
assumptions an EPA adjusted Power Density, PO', becomes
at head height at any place on the roof,

PO' = 4.33 x 10-6 [(0.4)ERP. + ERP ur] mw/cm
2

~ a
on Channel 31.

For a visual ERP of 26,982 watts and aural ERP of 2698
watts (that actually would not obtain until the far-field
region in the main beam at the depression angle of -2
degrees), t~e EPA adjusted Power Density, PO'. becomes
0.058 mW/cm. This represents approximately 3.04 percent

16
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of the ANSI C95.1-1982 guideline of 1.91 mw/cm2 at 572
MHz.

The applicant has also applied for an LPTV Construction
Permit on Channel 23 in Lancaster, where a similar Bogner
B16UA antenna is proposed. The Channel 23 antenna is
proposed to be mounted on the 30-ft tower below the
Channel 31 antenna. In the event of Commission approval
of both applications, a similar approach for the Channel
23 antenna is provided. The proposed Center of Radiation
of the Channel 23 antenna would be (47-7) or 40 feet
above head height on the roof. A.value for the
near-field Vertical Plane shape factor of 0.25 is assumed
with .a fixed slant range of 40 feet. A far-field
Effective Radiated Power of 28,472 visual watts and 2847
aural watts is assumed. Using the same procedure·as in
the Channel 31 case, an adjusted EPA Power Density of 0.2
mw/c~2 is obtained. This represents approximatel2 11.43
percent of the ANSI guideline value of 1.75 mW/crn for
the Channel 23 frequency of 524 MHz.

Adding the two percentages of ANSI allowable
electromagnetic radiation cases for Channel 31 and
Channel 23 yields approximately 14.5 percent of the ANSI
standard. It can be seen that no radiation hazard will
exist on the building roof at head height below the
antenna, even with these cautious assumptions. A
conservative estimate for the real-world Vertical Plane
shape factor in the near-field region on the building
roof for both antennas may possibly exceed 0.25, but the
slant range was fixed for both antennas. Near the edge
of the roof the near-field Vertical Plane shape factor
may possibly increase in value but the inverse square of
the slant range would become significantly smaller.
Rather than assuming the far-field Effective Radiated
Power value (at the -2 degree depression angle), it has
been your affiant·s experience*/ that the real-world
Power Density value in such a near~field reg~on would be

*/ For example, in February 1979 your affiant prepared a deposition for
officials of the City of Winston-Salem, North Carolina that predicted the
power density using near-field theory for WGNN-TV that would operate with
1500 kW from its antenna mounted on a 30-ft pedestal on top of the
Wachovia National Bank Building. Later measurements after WGNN-TV was
built confirmed that the predictions were within 10 perce~t of the
measured values. In 1981, your affiant prepared a similar depostion for
officials of Multnomah County, Oregon, on behalf of KRLK Broadcasting
Corp. In the intervening years a number of predictions and corresponding
measurements have been made by your affiant confirming that the power
density as would be predicted for the near-field region using the
appropriate near-field approach yields power density values generally less
than predicted by far-field theory.

17
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considerable less and approximately equal to the sum of
the Power Densities obtained at head height on the roof
from each individual slot or radiator of the antenna,

. with the Antenna Input Power divided between each such
slot or radiator. The final Power Density result is
considerable less than this rough approach indicates, but
the analysis is rather detailed.

IV. SUMMARY

Raystay Company requests a Construction Permit for a
new Low Power Television facility on Channel 31 with precise
Plus Frequency Offset in Lancaster, Pennsylvania. The
application is in full compliance with the Commission's final
rules concerning Low Power Television stations.

March 3rd, 1989
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