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CARL T. JONES CORPORATION

STATEMENT OF CARL T. JONES, JR., P.E.
IN SUPPORT OF A
REQUEST FOR SPECIAL TEMPORARY AUTHORITY
FOR A CONVENTIONAL EXPERIMENTAL RADIO STATION

Applicant: MegaWave Corporation

| am a Consulting Engineer and president of Carl T. Jones Corporation, with
offices located in Springfield, Virginia. My education and experience are a matter of
record with the Federal Communications Commission. | am a Registered Professional

Engineer in the Commonwealth of Virginia, Registration No. 013391.

General

This office has been authorized by MegaWave Corporation (“MegaWave”) to
prepare this engineering statement in support of a Request for Special Temporary
Authority (“STA”) to construct and operate a conventional experimental radio station for
the purpose of antenna research and development.! The antenna to be used for the
experimental station will be a crossed dipole antenna that will be laid on the surface of
the ground. The two elements of the crossed dipole antenna will be excited with an
unmodulated continuous wave (“CW?”) signal in a manner that will produce an

approximate omnidirectional radiation pattern.

I Two sites are proposed for the experimental station, the primary site will be in Devens, Massachusetts
and a secondary site is proposed in Lancaster, Massachusetts. Only one site will be operational at any
given time.
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It is proposed to operate the experimental station on selected frequencies in the
AM broadcast band to determine the field radiated by the antenna in the lower, middle,
and upper portions of the band. Based on allocation studies performed by this office,
three frequencies have been selected that will result in the lowest probability of
interference to existing co-channel and adjacent channel stations. The three selected
frequencies are: 780 kHz, 1180 kHz, and 1680 kHz. The experimental station will only
be operated during daytime hours between local sunrise and local sunset; therefore,
only daytime allocation and interference studies were performed to select the three
proposed operating frequencies.

The duration of the experiment will be less than six months and therefore the
instant STA Request is being filed instead of an application for Experimental License in
accordance with 47 C.F.R.5.54(a)(2) and 47 C.F.R.5.61 of the FCC’'s Rules and
Regulations. A more detailed discussion of the proposed experimental station and the

daytime allocation study is contained in the paragraphs below.

Primary Purpose for the Experimental Station

The primary purpose for the proposed experimental station is to verify the
radiated field from a crossed dipole antenna as a function of frequency across the AM
Broadcast Band. This will be accomplished by performing field strength measurements

along radial paths extending from the selected primary and secondary test sites.
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Description of Technical Facilities

The proposed transmission system will consist of: a crossed dipole antenna and
the associated balun(s); a precision signal source; a Rhode and Schwarz linear power
amplifier; and a quadrature hybrid/impedance matching circuit. The crossed dipole
antenna will actually consist of two separate horizontal dipole antennas laid on the
surface of the ground oriented 90 degrees with respect to each other. Each dipole
element will consist of a copper wire contained within an outer dielectric jacket.
Nominal equal powers with a relative phase of 90 degrees will be applied to the two
horizontal dipoles to result in an approximate omnidirectional horizontal plane radiation
pattern. The antenna will radiate a vertically polarized signal.

The radiation efficiency of the proposed crossed dipole antenna, when compared
to a conventional vertical monopole antenna or a dipole antenna, is expected to be quite
low. Based on computer modeling using the Numerical Electromagnetics Code
(“NEC"), the maximum field efficiency is expected to be 18.5 mV/m at one kilometer per
kilowatt. The maximum proposed antenna input power for the experimental station is
250 watts (125 Watts input to each of two dipole antennas). Therefore, the inverse
distance field for this antenna is expected to be 9.25 mV/m at one kilometer.

In order to generate the required 250 Watts of RF input power to the antenna, it
is proposed to use a Rhode and Schwarz Model BBA10O linear power amplifier in

combination with a precision signal source.
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Location of Experimental Station

Two separate test locations have been identified to evaluate the performance of
the crossed dipole antenna. The primary test location will be a plot of land adjacent to
MegaWave’s office and laboratory facilities in Devens, Massachusetts. The coordinates
(NADB83) for this primary test site are N42 32 19, W71 37 20. A secondary test site has
also been identified in Lancaster, Massachusetts. The coordinates for the secondary
test site are N42 29 39, W71 40 52. The two test locations are approximately 6.9
kilometers apart. A single antenna and transmitter system will be employed so that only

one test site will be active at any given time.

Hours of Operation

The hours of operation of the proposed Experimental Radio Station will be limited

to daytime hours only between local sunrise and local sunset at the test locations.

Daytime Allocation Study and Selected Operating Frequencies

A daytime allocation study was performed for the two test sites described above
in order to identify frequencies that would result in no predicted interference to other co-
channel and adjacent channel AM stations. In addition, it was important to locate at
least one frequency in the lower, middle, and upper portions of the AM frequency band.
Based on the allocation study, three frequencies were identified that meet the above

criteria. The three selected frequencies are: 780 kHz, 1180 kHz, and 1680 kHz.
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In the allocation study every frequency in the AM band was evaluated for use by
the proposed experimental station. Only those frequencies that resulted in no predicted
overlap of the experimental station’s interfering contour and an existing AM station’s
protected contour, as defined in the FCC’s Rules and Regulations, were selected for
use. Predicted received interference to the experimental station was allowed in the
frequency selection process otherwise no low and middle band frequencies would be
available for use. Further, based on experience in this area of Massachusetts, the
actual soil conductivity values during the summer months when testing is planned are
expected to be considerably lower than the FCC’s soil map values on which the study
was based; therefore, there is likely to be no actual received interference to the
experimental station. Finally, should there be interference received from other licensed
Broadcast Stations, techniques can be employed in performing the planned field
strength measurements to mitigate to a large degree the impact of an undesired co-
channel or adjacent channel signal.

The maps of Figures 1, 2, and 3 show the predicted protected and interfering
signal contours of the primary experimental station (Devens, MA) and other pertinent
co-channel and adjacent channel stations on the selected frequencies of 780 kHz, 1180
kHz, and 1680 kHz, respectively. Based on the contour locations depicted on the maps,
there is predicted to be no overlap of the proposed experimental station’s interfering
contours with the protected contours of any co-channel or adjacent channel station on
any of the three selected frequencies. The maps of Figures 4, 5 and 6 show the same
contours for the selected secondary test site (Lancaster, MA). Again, for this test site,
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there is predicted to be no overlap of the proposed experimental station’s interfering
contours with the protected contours of any co-channel or adjacent channel station.
Based on the fact that there is no predicted prohibited contour overlap, it is believed that
the probability that the proposed experimental station would cause harmful interference
to the protected service area of an existing AM station is extremely low. Further, it is
believed that because the operation of the experimental station will be during the
summer and early fall months, lower soil conductivity values during this time of the year

will further reduce the probability of interference.

Compliance with Radiofrequency Energy Guidelines

MegaWave personnel will be present at all times when the crossed dipole
antenna is energized to ensure test personnel and the general public are restricted from
any area in the immediate vicinity of the antenna where fields are predicted to be above
the maximum permissible exposure level. Further, appropriate signage will be
employed at the periphery of the antenna to warn of the potential for high levels of radio
frequency energy. Should it be deemed necessary to employ a further means of
restricting access, the area surrounding the antenna will be roped off so there can be no
inadvertent access to areas where the fields exceed the maximum permissible

exposure level.
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Summary

It is proposed to construct and operate an experimental station to verify the field
radiated by a crossed dipole antenna laid on the surface of the ground. It is proposed to
perform testing at two separate test sites and on three frequencies selected in the AM
Broadcast Band. Allocation and interference studies performed by this office, verified
that operation of the experimental station is predicted to cause no harmful interference
to any other AM Broadcast Station. It is therefore respectfully requested that
MegaWave Corporation be granted Special Temporary Authority to construct and
operate the proposed experimental station, as described herein, for a period not to
exceed six months.

This engineering statement and the associated figures were prepared by me or
under my direct supervision and the information contained herein is believed to be true

and correct.
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MegaWave Experimental Station - Devens, MA Site - 780 KHz

7/ Claremont z/ N AN o T Ig T X ReTmeoarpe
— Other Info
Causes Sprlngfleld Consulting Engineers
Rece [ Us M3 Conductivity mmhos/m C T J C
eceives
@ M3 Boundaries
No Ix BelldteS CARL T. JONES CORPORATION
ellows-Falls
{o ¢ \/f
= ,' % , by v ; JERortsalt
<Bgnningtgn ’ 0 ¢ Raymon '
~ ' R Z o Ma 1c - ) Exeter
NS ) Windham )8, - i RockinghziGte
N Keene “ = 5.0 mV/im ol Hampton
hnington " ' i Cheshire 0.25 mV/m ° )
& o Brattleboro U
I ‘ Sl
D \, 0.50 mV/m )
i i
North-Adan’'s 1 \
[N g
Ad
amsj ~ 1
(]
/ ! - 5.0 mV/m
(]
field . ;\
] ' ‘ )
N o 7
Ambherst
rkshife =
orthampten q
[ Northamp
7 ' N ) S y S pdham ‘ )
1 . # [—' QUI =
nl “ e . Folyoke WVNB!E (. ,\ .
A ' bom ) Randol h
I By Lrgopee M Y > Milfgad gfcRandelp
4 e g J
Springfiel o Sqlithbridge e Franklin - % Brockton L Marshiigld
T j—Longmeadow ﬁ Y Q
° \ / 1 5 + South RUxbury.
{ #Thompsonville Woonsocket, 9 Br|dgewa?er Plys:
b AWinsted | /7 wind or'Locks jafford SPeagd ‘ fa%coag ? Attleboro ¥ Plquo_
[ 0
v 3 025 mv/im R i 4 WPRVt Taunton
‘ [ 71 Tolland o Browidence. " 7
,;Il'(e)lr(r]mgtondo”' ° Hartforkl Storrs [ 0.5 mV/im OPrOVld nce
&
Hartford
3 4( e ‘ Moosup
0 . Scale 1:1,250,000
' Tergyville New Britain ,) y
o @ Jewett'City 0 20 40 60
V\Aa’ter!)u"r\'/ Portland, CYchester 2 I D N S N AN S AL, N

Figure 1



MegaWave Experimental Station - Devens, MA Site - 1180 KHz

J' M “ 74 R a > ) |
M1180 Other Information b
MegaWave Project r//% B Consulting Engineers
Causes Bellows:Falls . =

Freq: 1180 kHz |:| US M3 Conductivity mmhos/m J
Class: B Receives [l M3 Boundaries R d
Latitude: 42-32-18.70 N kBl No| Z - aymon CARL T. JONES CORPORATION
Longitude: 071-37-20 W o )00 T i TSR e, Rock
Power: 250 watts Keene <= ilsb
RMS: Equivalent 9.26 @ Lkm  fington ;|- o ¢ Cheshire 1 Hillsborougp
Crossed Dipole ! v Brattleboro‘ - Milford

! ) 0.025 mV/m ¥ o'
WWRX
Hope Valley, RI North-Adand's
Freq: 1180 kHz [\
Class: D Adamsj

Latitude: 41-31-36 N
Longitude: 071-44-35 W
Power: 1.8 kW

RMS: 305.8 mV/m @1km
# Towers: 1

WXKS

Newton, MA

Freq: 1200 kHz

Class: B

Latitude: 42-17-20 N
Longitude: 071-11-21 W
Power: 50 kW 1
RMS: 2192 mV/m @1km ville 0.25 mV/m
# Towers: 4

y 0
‘kslouthbridge
[ U

9
S0 5.0 mV/m

b

Tolland
/ Storrs
IN

WWDJ
Boston, MA
Freq: 1150 kHz
Cla.ss: B N Terille / & 0.5 mv/m |
Latitude: 42-24-48 N Ney Britain } : Y, = REAR B&d:
Longitude: 071-12-40 W > XA JewettCity ; TV Ceti

d

Power: 5 kW 2% e Portland. Colchester 2
. f"yater}’“ry Meriden R W WWRX
RMS: 772.49 mV/m @1km 5 orwich o ] km

J
! ¢ i Yoo (N,
# Towers: 3 Nauga' ck Durham \\ N KingstoffJ N&po 0 20 40 60
# Augs: 7 ; N Ne ndon p Narraghsett Pier
1} LIN/4 Middlesax > s Z N =g

Scale 1:1,250,000

Figure 2



M1680

MegaWave Project

Freq: 1680 kHz

Class: B

Latitude: 42-32-18.70 N
Longitude: 071-37-20 W
Power: 250 watts Input

RMS: Equiv 9.26 mV/m @1km
Crossed Dipole

WTTM

Lindenwold, NJ

Freq: 1680 kHz

Class: B

Latitude: 39-53-15.60 N
Longitude: 075-00-05.40 W
Power: 10 kW

RMS: 282 mV/m @1km

# Towers: 1

MegaWave Experimental Station - Devens Site - 1680 KHz

™ A L5 N | =/ gTiconderoga S Lo~ | '
”, r - >
AN / 7 Other Information \ Plymoutih
Causes e |87 e 7
_ AV AN\ [ us M3 Conductivity mmhos/m
Receives A
£ M3 Boundaries
S AEAAR -
t . . 4' ) ~FV P
o R O OBV
Syra}cusF Little Falls_ "’Saratogf‘fp””gs
\ Cazenovia AMstef m’/
o Benningto
\ . Hamilton / Sé;e\neetady h al 2 1k
| N\ ) i ? *North-Adams 7
Cortland . Geblesidi ‘Albany ! (’
Norwich ¢ .. '
haca Oneonita ‘Ravena P|ttsf| bd
Sidney - N Ndrthamptom
S Hudson” [ o LR
~ | alton 5 - AN N !
./ Binghamton T et S Sﬁl/:g\edies ‘(4 ¢Spring
yre N [ 7 e ' - ]
. Kingston u y IREY: d_sc;r Logk
‘a . Al
wanga R Vg L1 Hartford
Poughkeepsie' }f "»7 , || . y

s b‘ o "M%ntiéq\llo 7
W\, arbondale = /\* ¢ e

L RAVAIRS Wate bury
\,

,V

Ceonsulting Engineers

BIcTJC

CARLT. JONES CORPORATION

; RO Z Newburgh
>, ’
= ‘Sc-r\a\ntcn ; portServis %, * , w,, e
Wilkes-B3 - / s ik Peg\l\(ﬁ 7o d}le,w avern
- Py N T KNew S ' ort Jf"
msburg? . wion 47 )’ ‘ ’, Southio] 57
= Hazleton \ ’ ) 7
z tcong Yonk & ark River
Tamagua B =S
BrentWood Mast
Pottsville P 0.5 mV/m New 0.5
e Allentovr® AR, N e T
il
# Quakertc‘)'wn ,85
banonE ina/? P
//Readlng e rinceton Long@ranch
Ephrata _ Trent{yn )
ancaster M > ustoun B\njs ol Lakewds
Coatesvillef, £ AP s A
; hilad€lphia eachweod
f Scale 1:3,000,000
Lingseoi ! !
wWityingion -~ VWA TM [ | km
Hammonto 0 40 80 120
Y 1
ipela 1

Figure 3




M780 Devens MA
MegaWave Project

Freq: 780 kHz

Class: B

Latitude: 42-29-38.50 N
Longitude: 071-40-51.50 W
Power: 250 watts

RMS Equiv 9.26 mV/m @1km
Crossed - Dipole

WNNW

LAWRENCE, MA

Freq: 800 kHz

Class: B

Latitude: 42-40-26 N
Longitude: 071-11-26 W
Power: 3 kW

RMS: 286.46 mV/m @1km
# Towers: 1

WVNE

LEICESTER, MA

Freq: 760 kHz

Class: D

Latitude: 42-14-57 N
Longitude: 072-04-41 W
Power: 25 kW

RMS: 291.29 mV/m @1km
# Towers: 1

WPRV

PROVIDENCE, MA

Freq: 790 kHz

Class: B

Latitude: 41-50-03 N
Longitude: 071-21-56 W
Power: 5 kW

RMS: 311.57 mV/m @1km
# Towers: 1

MegaWave Experimental Station - Lancaster, MA Site - 780 KHz

~a Claremont 7 . T T—TeTTEDTTR
Sull e
= Other Info
Causes SprlngfIEId Consulting Engineers
= | [@ US M3 Conductivity mmhos/m g
Receives @ M3 Boundaries C I J C /
No Ix Bellowa-FSlis — <umco CARL T. JONES CORPORATION
fo P ¢
= [} N ' }ﬂ)ltalﬁ; ur
. U}
<Benningto n%} " 0 ¢ v A Raymond
- . 7 o
Sy Windham s6..20 /0 anchegter  pockingrExgter
d o
1 > Pé:ﬁ]sehire 0.25 mv/m 5.0 mv/m I . N Ha pn
nnington .
’ / 8 ' v Brattleboro : iford ) Ambury
'y ' 0.50 mV/im ¢
g D \ - ﬁ\
] 1
North-Adanls ¢ B #
I g .025 mV/m IpsWithN_ /A
Adamsj = — Toppiield, eX GibceSter
/] Greenfield AN - 4
/1 - 5.0 mV/m
[J /0
field p . ‘ Woburn L"y
' [ 3 F dfOI’d
‘# Amherst .
rksh'e NortharﬁnJ jton Bos| “ olk
) \ P ||—‘
7" \ p Y ."é v a
nl ' .° HO’I’Wke Medﬁel('j\l Randol h Sc\uate
A N | Ghicofee Mifos grrfcRandolp
4 o _ -
SpringfielJ e Sg thbridgga < Franklin_— ® " Marshl e
G j—Longmeadow ﬁ Y
° { ] & T % 5 South >§ﬂu
(- 2 #Thompsonville J Woonsocket, N Br|dgewater
L aWinsted| 501 Locks Jtafford Spengg — /| Pascoag S Attleboro quo
Vs \ P Y , 4 VURRVA Taunton 0
Tolland ¢ Pravidence . | *
dbliinsville T NingbA () Providgnce
figigngton HartforH Storrs 4 0.5mVv/im A
f Hartf? rd & N SomE‘fSEt S 27
o =) e ‘ Moosup . Scale 1:1,250,000
' . '
Lancaster Site & 3t 20 0
N . Jewett City
Waterburv BLGUCN i R NN X

Figure 4



M1180

MegaWave Project

Freq: 1180 kHz

Class: B

Latitude: 42-29-38.50 N
Longitude: 071-40-51.50 W
Power: 250 watts

RMS: Equivalent 9.26 @ 1 km
Crossed Dipole

WWRX

Hope Valley, RI

Freq: 1180 kHz

Class: D

Latitude: 41-31-36 N
Longitude: 071-44-35 W
Power: 1.8 kW

RMS: 305.8 mV/m @1km
# Towers: 1

WXKS

Newton, MA

Freqg: 1200 kHz

Class: B

Latitude: 42-17-20 N
Longitude: 071-11-21 W
Power: 50 kW

RMS: 2192 mV/m @1km
# Towers: 4

WWDJ

Boston, MA

Freq: 1150 kHz

Class: B

Latitude: 42-24-48 N
Longitude: 071-12-40 W
Power: 5 kW

RMS: 772.49 mV/m @1km
# Towers: 3

# Augs: 7

MegaWave Experimental Station - Lancaster, MA Site - 1180 KHz

]

[
[
J

A WLijnsted

o Y

‘orringtondo”'”s"'"e
ela

Terlyville

fr./:)
ur

v Brattleboro

0.025 mV/m

Hartfor#l
Hartfg) rd

Negv Britain

W

Vyoonsocket
U 0.5 mV/m

i)

2nNC

e

J' =4 \ " 7 - ! X A |
Other Information b ~ lting Enal
Causes BellowsiFalls @ US M3 Conductivity mmhos/m g
Receives B ™3 Boundarires
Raymond
[ Ber] o ix 4 V o ter . CARL T. JONES CORPORATION
R T 9 Rockin
Keene ¢ = . ol :
o i
o . Cheshire : Hlllsborougp ) 9
Milford

Marshtield
%

A P
5.0 mV/m

Jewett"City
Nater _ S \WWRX 4 Scale 1:1,250,000
orwich o
. by ) An ! 1 km
Lancaster Site KingstofWNewsog2| 7 20 40 60
ndon ) Narraghisett Pier
N - y— R S Al

Figure 5



M1680

MegaWave Project

Freq: 1680 kHz

Class: B

Latitude: 42-29-38.50 N
Longitude: 071-40-51.50 W
Power: 250 watts Input

RMS: Equiv 9.26 mV/m @1km

Crossed Dipole

WTTM

Lindenwold, NJ

Freq: 1680 kHz

Class: B

Latitude: 39-53-15.60 N
Longitude: 075-00-05.40 W
Power: 10 kW

RMS: 282 mV/m @1km

# Towers: 1

MegaWave Experlmental Station - Lancaster, MA Site - 1680 KHz

Liper{‘y 2

)
Monticello
a ‘ A

/
Poughkeepsie' }f "»7 , ||

- N T " Nx_! =JgTiconderoga S U ; T S armAn e |
Other Information 1y
Causes Ceonsulting Engineers
[ Us M3 Conductivity mmhos/m C TJ C
Receives 7
gE @ M3 Boundaries
No Ix i CARL T. JONES CORPORATION
V.
B4 P y'
ISyraCUSF! Ca—pca - 2 "5Sa}r’atpg3‘45prings s uth
\ \ Cazancz\:ia A SEE/\m’/ B '~t . ’ManCheSte
H enningtor; + ' .
. Hamiton 4 Schenecta(} > , g 1k . J@ffre\y Nashuaf ‘va
' ’North-Adams 7 =% ;
Ccrtland . Goblesking_ .« aAlba ny 1 f‘,|dAth'ﬂ 4 Og@éll,\ Apoit
Norwich a ; ) LIS M1680, B
haca Oneonta ‘Ravena P|ttsf| bd
Sidney - N Northamptom
.W | Delhi Hudson o ; Ry PR
[ alton . . CNUARAMN ARG %
-Binghamtor_ _ fofv < Sﬁl/:g\edies “(_ 4 ¥ Springfield
[ %@ , N 3
Kingston u y IREY: dsor Locks

" 7
dale < A’* 44 % \
V‘o A "\’ Neovvburgh Wate bl;ll’y Nor\Nich
—Bortervis § .’ b S (5 N _
i (r, itk Peeks II NewikHaver I
/. . ~ t -
NeW or Jf
”L So _,ol 57
Yo ‘
ang 0 atcon Yonk AR g River!
s -
W e / E.w5uood'\/' i
§ Ne
Allfntg\/’vm Ed" ach
il
Quakertc‘)'wn ,Sj
banonE ; / R =
//Readlng e incelon /{ <y neh
Ephrata _ Trent{yn )
ancaster N ustoun /B;f-is ol Lakewds
Coatesvillefl £ i\ £ .
; hlladel_ehla eachweod
Cingionioly Scale 1:3,000,000
imjgor VLT Lancaster Site ! o
! Hammonto 0 40 80 120
ipela 1

Figure 6



