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Act One

The West Chicago
Radio Tower M ystery
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Simple Cell Tower

] ust one carrier
Note triangular head

Directional antennas on each side of
triangle

M akes a pattern of hexagons to cover
an area
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FCC Federal FCC Home | Search | Updates | E-Filing | Initiatives | For Consumers | Find People

() Communications — < _ v VL |
) - L "'?' - -._ --1‘ ?;iﬁf}“

Commission (

Antenna Structure Registration

FCC > WTB > ASR > Online Systems > ASR Search FCC Site Map

= - s a1 “ P

ASR Registration Search ] 6 - [ /- ﬁ ‘1," ;1 a l T8 1 i" ‘( “} ( ( ()

- - = | \ | j -

Registration 1265025 | ) \_/\J v, / ol PUIHIHe | _f . . 2] HELP
QA New Search [3= Return to Results 3 Printable Page Reference Copy <,» Map Registration

P

Registration Detail

Reg Number 1265025 Status Constructed

File Number A1073336

EMI No Dismantled

NEPA No

Structure Type TOWER - Free standing or Guyed Structure used for Commu

Location (in NAD83 Coordinates - Convert to NAD27)

Lat/Long 41-53-54.2 N 088-13-14.4 W Address 1 N. 741 PILSEN RD
City, State CHICAGO, IL

Zip 60185 County DUPAGE

Center of AM Array Position of Tower in Array

Heights (meters)
Elevation of Site Above Mean Sea Level Overall Height Above Ground (AGL)
231.9 50.3



Federal Communications Commission
Wireless Telecommunications Bureau
1270 Fairfield Road
Gettysburg, PA 17325-7245

NOTICE OF ANTENNA STRUCTURE REGISTRATION CHANGE OF OWNERSHIP

ATTN: RENEE MAZUR -- 8831366 Date: 12-13-2014
UNITED STATES CELLULAR CORPORATION Reference No.: 0838267

8410 W. BRYN MAWR AVE #700
CHICAGO, IL 60631

Re: UNITED STATES CELLULAR CORPORATION

The Commission recently processed an application to change the ownership for the antenna structure listed below.
This antenna structure was previously registered under your name, and has been MODIFIED to reflect a change of
ownership. Therefore,lyou are no longer listed as the owner on this antenna structure registration.

- -




Google Street View 2012

+ Street View shows triangular head, but
No antennas

+ Built by U.S. Cellular in 2009
+ Already decommissioned by 2012

x U.S. Cellular sold it at theend of 2014




FCC Home | Search | gpdates | E-Filing | Initiatives | For Consumers | Find People
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Commission

Universal Licensing System

FCC > WTB > ULS > Online Systems > Llcense Search FCC Site Map
Microwave Industrial/Busil ic _)P CA1 A O - n e N\ N\ i/ P‘ "\ ’7
ﬂ o Cnn \ T(s( v[/, )/ N (/ 2] HELP
Locations Summ V W, .o »|| ) W,
— e — \/ J - Y W C— V/ p— S~ o~ .
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Ordeging Help Blog Events Careers

| ’ -
o o O ©  Research Prod ucts SDR Software  Support  Applications & Partners  About Us  Contact

“The leader in What was in T})at
Cardboard Box?

Software Defined Radio”
USRP X300

Tome Yy poan oo TSRT ls JSRP X300
$4,296.00 | Their top-of-the-line product

.- i) 3 ?! /
1 USRP X300 (KINTEX7-325TIFPCA} 2 CHANNELS,{10GIGE AND PCIE BUS,
Qty: US Power Cord for USRP X300/X310/N310 & @& $11.00
Features

USRP X300
e Two wide-bandwidth RF daughterboard slots

o Il e 1780 e e oo o200 e o o e Ao e oo o e o mmny VAR WS
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+ Four huge shortwave antennas

x Microwave link toCM E
x  Software Defined Radios
+ A low-latency transatlantic



Act Two

Everything You Need to
Know About Radio ...

.. In Just Three M inutes




Why is Radio Latency Lower?

+ Straighter line
+ Full speed of light, not just 66%of it
+ See M att Hurd on M eanderful blog:

+ https:/ /meanderful.blogspot.com/2017 /05 /lines-
radios- and- cables- oh-my.html



How Radio Waves Travel

+ Line of Sight -- Just like light travels
x (Ground wave -- Follows curvature of Earth over horizon

+ Skywave -- Bounces off ionosphere and Earth ("Skip’)
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Reach

Reliability

Bandwidth

Latency

M aturity

. Aroundthe | Essentially .
Fiber world perfect 10 gbps 1.5 xRadio | Off the shelf
M icrowave and b
Mo e 50ish miles High 100ish mbps Radio Off the shelf
per hop
Shortwave Around the A few Kbps . Do It Yourself
Low . Radio
(High Frequency) world Think dialup $$$5

Shortwave has the reach of fiber and the latency of microwave, but

it's unreliable, expensive, and has the bandwidth of dialup.




Two Guns Analogy

+ Bullets from your "radio gun” fly fastest
+ But some bullets explode in flight
+ M ust wait ~millisecond to reload
+ Possibility of "shooter's remorse”
+ Bullets from your "fiber gun” fly more slowly
+ But every bullet arrives

+ Fire as often as you like




Directional Antennas

If neither end moves, why point in all
directions?

Carefully arranged aluminum "points” an
antenna

The smaller end points at target
Opening of dish points at target

M ore aluminum = stronger signal

Lower frequencies require more metal



What About Satellite?

+ Lowest-latency orbit (LEO) is high compared to ionosphere

+ Interesting paths require several satellite hops

+ Always more latency than microwave or shortwave, but likely
higher bandwidth

+ But lower-latency than fiber--on some paths, sometimes

+ See Stephane Tyc's talk from NYC STAC Summit last fall



https://stacresearch.com/STAC-Summit-1-Nov-2017-mckay

Act Three

CM E Area Shenanigans
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= secrows Q seancr Chicago Tribune @

SUNDAY APR. 29, 2018 SPORTS BREAKING MOST POPULAR OPINION ENTERTAINMENT BUSINESS BEST REVIEWS ADVERTISING { ) 580

Cell tower near Eola Road to be rebuilt to
350 feet tall
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+ Looking south at CM E across Diehl Rd

5 R
ti SRy
SR R

+ (an't get any closer to the matching
engine unless youre on CM E property

+ I'm standing on the utility easement

+ But guess what's on the property behind
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Act Four

Is Anybody Else Using Shortwave
for Trading?



FCC Database Query

Experimental shortwave sites within 100 miles of CM E?
9 hits, 2 of those bogus, 4 have no shortwave antennas
[ stumbled onto one

But there are two sites left
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Big Guns in Indiana

+ 768 kilowatts of power

+ Over 20x the 36 kilowatts of power
used in West Chicago

x M uch more metal in the air than a
comparable cell tower

+ Youcan literally see it a mile away




Wanatah Indiana

+ Same formula as West Chicago
+ Big shortwave antennas and a microwave link
+ Recognize that 45 degree angle? London & Frankfurt
+ Where does that microwave dish point?
+ Tower owner's microwave links back into Illinois where ...

+ 1he urbancom.net WISP backbone carries it back to Aurora



http://urbancom.net
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W here Do Those Antennas Point?

— Station Location

City State Latitude Longitude Mobile Street (or other indication of location) County
0 Elburn Illinois North 41 55 36 West 88 29 48 County Highway 23, Kane County, Illincis KANE

+ FCC database says shortwave heading 48 degrees patum: NAD 63

Is a directional antenna (other than radar) used? Yes
Exhibit submitted: No

%k Beam Width Covers mth ]_Dndon and (a) Width of beam in degrees at the half-power point: 38.00

(b) Orientation in horizontal plane (degrees from True North):{ 48.00

Frankfl]rt (c) Orientation in vertical plane (degrees from horizontal): 16.00

+ Microwave not yet found in FCC database

‘Microwave Tower Base

+ | took GPS coordinates of microwave tower and a
reference point under the path

Dish Heading Reference Point ‘

+ | was standing on the path toCM E

+ It's only 16 miles, likely one hop




Act Four Point Five

Fast Coast Sites
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Act hive

Parting Shots
FAQ



Bob, Are You Sure?

Three sites with shortwave to Europe and microwave to CM E
I'm certain theyre not cell towers
I'm certain theyre not beacons for space aliens to land

So yeah, I'm sure theyre trying to trade over shortwave radio
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Is Shortwave Used Elsewhere?

Some Chicago-area licensees also have sites near M ahwah
One has a site in Anchorage Alaska, on the path to Tokyo
Rumors in Frankfurt, Canada, Brazil

So I'd say it's highly likely



How M uch Lower is Shortwave
[atency?
+ CMEto Europe in 20ish ms vs. 30ish ms for fiber (RTT/2)

+ But sending a 64-byte packet could take the whole 10 ms
gain due to dialup-like throughput of shortwave

x Sodon't send FIX or TCP



Can Anybody Receive Their Signal?

+ Yes, but it'd be foolish of them not to encrypt it
+ No, encryption isn't too slow (just one XOR at each end)
+ No, youcan't crack it

+ It's just pseudorandom noise unless you have the key



%k

When Did This Start?

Some expired licenses date back to late-2011
Applications sent in mid- tolate-2015
Indiana towers built mid-2016

West Chicago had fresh garbage late-2017
West Chicago site changed in April 2018

Flburn site is apparently still under construction

= 76319-01
S (L]
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Are You Spilling Secrets?

In a word: No!

Bloggers had speculated (M eanderful, The Sniper in M ahwah) it was possible
FCC license inf ormation is public; antennas are too big to hide

['ve added maps, photos, background inf o, and analysis

In fact, 'm not disclosing the ownership info I have

+ [ don't want to anger potential employers

It's no surprise that: Business + Physics =Shortwave ... The Final Frontier



Why M e?

The muddy bike path changed my usual route

Being a ham, I recognized the antennas

[ could see the potential, having worked in trading

I'm on gardening leave so current trading ideas are my own

[ was inspired by the work of The Sniper in M ahwah blog



Bob, Why do you do this?

[t answers an uncomf ortable
job application question!

Are you party to any agreement, such a non-compete agreement, that would restrict your ability to perform this job at

" e 7 [ 1 Yes [ ] No
If yes, explain:

- ([ Please use this section to explain any gaps on your resume.

[ was mining the FCC database and traipsing around muddy corn fields to
document the use of shortwave radio by high-frequency traders!







