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On May 29, 1992, the giant Fresnel lens came to a loud and violent stop at Hillsboro Inlet Lighthouse.
What really happened?
By Art Makenian, HLPS President

Barefoot Mailman part 16
of Artificial Reef

John Evdokimoff, Jr.

2014 TOUR

See Page 3
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It was a calm, dark evening like any
other at the Hillsboro Lighthouse
with the giant lens rotating at one
and a onehalf revolutions per
minute, producing a light beam
precisely every 20 seconds. The
1,000-watt GE studio lamp was
shining at the center of the gigantic
Fresnel lens, amplifying that light to
5.5 million candelas, creating a
beam visible up to 28 nautical
miles far out at sea. EM1 Mike D.
Helms, the Coast Guard Facility
Manager of the USCG Hillsboro
Inlet Light Station was residing with
his family in the seaside cottage,
when all of a sudden he heard a
very loud metal grinding noise and
the entire lighthouse started
resonating. His first reaction was

to rush to the lighthouse and

switch the master circuit breaker
off, thus cutting all the electrical
power to the lighthouse. Of course,
silence prevailed. He climbed the
175 steps up in the lighthouse up
to the watch room, where all the
mechanical moving parts are
located, to investigate the source
of that noise. In the evening light
he could not see any abnormalities,
the lens and the turning
mechanism appeared normal.

Early the next morning, Mike called
The Aids to Navigation Team (ANT
Miami) Chief BMC Charlie
Pentalakos, who was technically
responsible, since the lighthouse is
an active Aid To Navigation. Chief
Pentalakos along with two of his

team jumped in their truck and
headed up to the Hillsboro Inlet
Light Station, a 53 mile journey
north of USCG Station Miami Beach
where they were stationed.

Upon arrival to the Hillsboro Inlet
Lighthouse, Mike Helms debriefed
the event he experienced the night
before. The Chief and his ANT crew
then proceeded to climb up the
light tower to perform a thorough
inspection of all rotating
mechanical parts. Again they could
not pinpoint any visual anomalies.
Based on their inspection, they
decided to turn the motors back on
to see if the problem persisted.
After overriding the photocell

(Continued on paget)
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FROM THE PRESI DENT

As part of Viva Florida 500, the Broward County Centennial, Hillsboro Beach's 75th Anniversary and the 150th
Anniversary of the Barefoot Mailman, the Hillsboro Lighthouse was selected as the official host of the Florida
Lighthouse Association's 2013 "Lighthouse Congress." Events took place at various locations in Broward County,
Florida from Friday, October 11 through Monday, October 14, including three days of tours at the Hillsboro Inlet
Light Station.

Below is the welcome speech given to FLA Members at the Hillsboro Club on October 12, 2013.

Welcome members of Florida Lighthouse Association and thank you for choosing our lighthouse for your
Third Congress. The Hillsboro Lighthouse Preservation Society takes great pride hosting this great event,
and we hope we will give you good memories to take back with you, so you will keep coming back and
visit us again.

Our Society is very proud to preserve the youngest of the tall lighthouses in Florida which also happens to
be the worl dés strongest | ight beam of any 1igh
32.2 Statute miles out to sea. We also have the one and only 9 feet in diameter Second order Fresnel
lens that lights up every night. Not too many lighthouse enthusiasts are knowledgeable about these

facts. After lunch if you decide to climb up to the lantern room, you will be seeing something very unique
and special. |intend to be there with you to make few pointers about the lens, and hope you take our
story back with you to share it with your family and friends.

Where we are today is the result of the tenacious and persisting attitude and hard work of two men,

Harry Cushing and the late David Butler, the first and the second presidents of HLPS. These two men,
with the guidance of Tom Taylor, successfully convinced the Coast Guard that this rare architectural
masterpiece that had pushed Professor Fresnel &s
a museum floor, but belonged on top of the lighthouse to shine every night half way out to the Bahamas.
Rear Admiral Sanders, the Commandant of U.S. Coast Guard Seventh District agreed with Harry and
Davi d, and what we have today is the result of
how many lives have been saved during the past 100 years by this light and all of the other lighthouses,
but we do know that there are many who lived to tell us their stories. A lighthouse is a universal symbol
of hope.

Today, HLPS is very proud to have the Coast Gua
operate, maintain and preserves the Hillsboro Inlet Lighthouse. When I first set foot in this lighthouse as
a contractords observer 16 years ago, it was un
responsibility, yet here we are. From July 2012 to this day, the Hillsboro light experienced only one
outage due to an electrical storm power interruption.

Once again thank you for being here today. Enjoy your stay.

Art Makenian

FROM THE EDI TOR
This issue comes after a |l ong delay. For that, the
real reasons do matter.

HLPS, as an all volunteer organization, is only as strong as the volunteers in our organization. In late 2012, HLPS
decided to move from a quarterly newsletter to a biannual edition, to alleviate the time constraints of managing
four newsletters a year. As it turns out, with our limited volunteer staff, managing two editions a year was even
more difficult!

So, you hold in your hands the Winter 2013 issue of Big Diamond. Next year, we will be moving back to a shorte
more manageable quarterly newsletter.

| apologize for the lengthy delay in getting this issue of the newsletter together, and despite the gap between
editions, hope you will find this issue of interest.

-Editor

The mission of the Hillsboro
Lighthouse Preservation
Society is to promote the
history of the Hillsboro Inlet
Light Station and the
Hillsboro Inlet area through
preservation of structures and
artifacts, education and public|
access tours.
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LI GHTHOUSE RESTORATI ON UPDATES
HLPS member volunteers have given many hours toward restoring the tower

Since the United States Coast Guard turned interior wall just above the floor level is progress across the entire interior of the

over maintenance to the Hillsboro Lighthouse now replaced with new metal. lighthouse.

Preservation Society in June 2012, member ) ] ) ]

volunteers have been busy repairing, All four single hung windows at the 9 All four drive shatft oil seals of the speed

painting, refinishing and generally improving service room are now repaired and reduction gearbox have been replaced,
reinstalled. along with the drive motor couplings

the overall health of the 107 yeaiold
spider inserts.

structure. 1 Both lower and upper metal doors are

A list of updates of lighthouse restoration now replaced and painted. i 344 Fresnel lens glasses have been
i . hand cl eaned. =+

SRS G 1A% 2 SR elliale: 9  All stairway cylinder section metal

I An eightfoot section of the watch room patches are now complete. Painting is in

FRESNEL LENS CLEANI NG
HLPS member volunteers hand clean entire lens

Fresnel lenses are optical lenses speciallycut As part of HLPS3& c¢ ommiOurtraned memher vplunteessaused ann g

and shaped with many concentric rings to the Hillsboro Lighthouse, our volunteers equal combination of distilled water and
function like thicker or heavier lenses in completed 12 hours of service cleaning the isopropyl alcohol, along with a single drop of
focusing concentrated light. Classical Fresnel |ens, saving HLPS significant labor costs. non-concentrated Woolite per quart of
lenses, like the one in the lantern room of the distilled water/isopropyl alcohol mixture, as

) . . Due to its historical significance, fragility, and .
Hillsboro Lighthouse, are considered an . noted by both the USCG and the U.S. National
near priceless value, extreme care must be

important historic feature of lighthouses, and . ) ) Parks Service guidelines.
. taken when cleaning the lens in the Hillsboro
represent a unique aspect of both the

. . Lighthouse, including our member volunteers  See pictures on pages 4 0 . &
lighthouse and United States Coast Guard g ) 9 . P pag
being required to remove all jewelry, watches

History. . .

and belt buckles prior to cleaning.
20114 HI LLSBORO I NLET LI GHT STATI ON T OUR S CHE
Eight tours slated for 2014, including |ighthousef6s 107th a

For people who love to visit lighthouses, a tour of the Hillsboro Inlet Light Station is an outstanding experience. Raréighdbouse lovers get to
visit a lighthouse that is still an active aid to navigation. Hillsboro Lighthouse will be open to the public on selectedi8ays as listed below.

Enjoy a 30minute boat ride along the Intracoastal Waterway from Pompano Beach to the lighthouse and, in your time on the gsyumai will get to
walk in the footsteps of the original lighthouse keepers. We hope you enjoy your day with us as much as we will enjoy takiran this adventure.

For more information, visit www.hillsborolighthouse.org/tours. htr

2014 TOUR DATES

Saturday January 18, 2014 Broward County Centennial

Saturday February 8, 2014 Hillsboro Beach 75th Anniversary

Saturday March 8, 2014- Hillsboro Lighthouse 107th Anniversary

Saturday April 12, 2014- Florida Lighthouse Day

Saturday May 17, 2014- National Safe Boating Week

Saturday August 9, 2014 National Lighthouse Day Visit us on

Saturday October 11, 2014 Barefoot Mailman Day F
acebook

Saturday November 8, 2014 Veterans Day

=A =4 =4 =4 4 4 A A




Pa gde Hi

UNTOLD STORY OF

(Continued from pagel)

sensor switch, the giant lens started rotating.
After a while, the loud metal grinding noise
started again and the entire surrounding
started to shake. The metal to metal
grinding noise could only come from the
rotating heavy casiron float rubbing against
the heavy castiron mercury reservoir called
the trough.

The written remarks in the CG/ANT Log
states: Lens is dragging on one side and
stopping the lens. Of course, this was an
unprecedented experience for the ANT Chief.
Not knowing the cause or the extent of the
damage, he decided to install a temporary
airport type 190mm optic, which is a small
rotating beacon secured on the seaward
railing of the lantern room parapet. The
190mm optic was standard issue of the
USCG Aids to Navigation hardware and was
adjusted to operate with the same 20
second flash frequency, but with a much
weaker light, visible only up to 5 nautical
miles.

Repairing the metal rubbing problem was far
beyond the ANT
capabilities. Removing and repairing the
mercury containing reservoir called the
trough and the float was restricted by the
Environmental Protection Agency (EPA)
because it contained mercury (commonly
known as quicksilver, mercury is extremely
toxic and must be handled with care). At
that time, the inside of the watch room
atmosphere test indicated high levels of
mercury vapor.

Group Miami 6s i mmedi at
restrict all personnel entering the lighthouse
except for servicing the light or other related
components installed in the light. The heavy
iron works were within the repair capability

of the Integrated Command System (ICS

Miami) unit personnel. But because of the
mercury toxicity, the issue was brought up to

per sonn

Il sboro Lighthouse

THE H I

a higher level of district command to Capt.
Hadler, the Commanding Officer of District
Seven OAN. Finally, the Civil Engineering
Unit (CEU Miami) Commanding Officer Capt.
Milo decided to stop planning for the lens
repair. The big light was shut down for good
on May 22, 1992.

Three years after the first incident, a
contract was signed with Chemical Waste
Management, Inc. of Pompano Beach for
removal and disposal of the mercury and all
its traces. Interestingly, the waste removal
profile stated that two 5gallons of liquid
mercury and one additional §allon of
partially solidified mercury and waste were
removed. | will be referring to this amount of
mercury waste later on in this story.

Bronze Centering Bearing
Source: HLPS

What really went wrong that night when EM1
Helms shut down the lens? Two things
happened. First, throughout the years, the
mercury quantity depleted to far below
minimum levels. In fact, we could not find
any record in the
Maintenance Logs that the mercury level

ent i
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LLSBOROPIAIRGHTHOUSE

was topped off. Physically, it was the
mercury that created a tall % inch barrier
between the stationary trough surface and
the rotating float.

Considering a trough over five feet in
diameter, a %2 inch gap is not much, but it is
essential for a four metrieton floating lens
rotating system. Second, this critical gap
between two heavy cast iron bodies was also
protected by an adjustable centering steel
conical pin inserted into a bronze cone
device located at the center of the main
vertical drive shaft that rotated the platform
and the float carrying the giant lens (see
pictures on next page).

The two questions that remained to be
answered were: 1) what was the full and
proper quantity of mercury that should have
been in the trough? and, 2) what was the
position of the centering pin in the center of
the vertical shaft?

The 1906 Barbier Benard & Turen French
manufacturerds operati
manuals were no longer available. But by
simply measuring all the rotating parts and
clearances, it gave us a close estimate of

total weight and volume. A four metriton
rotating optics, consisting of 2.5 ton of 340
glass prisms and bronze frame, sitting on a
oneton supporting flat cast iron platform,

plus 500 kg vertical drive shaft and gears
should be able to displace its own weight.
Considering mercury has a density of 13.6,

and calculating in metric units, | took the gap
created by the trough and the float in three
separate areas as shown in the following
formulas: (a) the outer lateral gap, (b) the

inner lateral gap, and (c) the flat bottom gap.

Since Volume= p x h x (R2), therefore (a)

=18.8 liters, (b) = 18.8 liters and (c) = 21.4
liters, totaling 59 liters or 799.5 kg = 15.58

US Gallons.

Unlike previously reported, the correct weight

re Keeper 0S (Continued on page)

RECOMMENDATION BY THE STATE OF FLORIDA.

HILLSBORO LIGHTHOUSE PRESERVATION SOQET (HLPS) IS ISOMPLIANCE WITH THE REGISTRATION REQENR'S OF THE SOLICITATION OF CONTRIBUTIONS A(
CHAPTER 496.405, FLRIDA STATUTES: REGISTRATION #CH8700. A COPY OF THE OFFICIAL REGISTRATION AND FINANCIAL INFORMATION MAY BE OBTAINE
DIVISION OF CONSUMER SERVICES BY CALLING-REML(800) 4357532 FROM WITHIN THE STATE. REGISTRATION DOES NOT IMPLY ENDORSEMENT, APPROVA
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HL P S A ND uscG AUXI LI ARY MEMBERS ATTEND BOCA
DAY CEREMONY

Speech given by CG Auxiliary Boca Raton Flotilla 36 Commander Andrea Rutherfoord

With flags, uniforms and speeches, the City of Army veteran, along with all of my uncles. price has been to preserve it.
Boca Raton and members of the Hillshoro
Lighthouse Preservation Society and the
USCG Auxiliary came together on Memorial

During these ceremonies, | have particularly As some of you know, the Coast Guard is one
noticed the young people who attend, those of the nation's five armed services. But unlike

o i who sit on chairs or ride in strollers, who the Army, Navy, Air Force, and Marine Corps,
Day to honor those who gave their lives in the . . .
) . ~march in bands and formations, or fold the members of the Coast Guard perform their
nationds ar med confllcfts. c-hvera_ undr.ed o i . .
t h d P vai _ flag, each of t en][ IearnlrE’g fromkus, e|rd mission, fight their war, every minute of every
a ere a eterans?d ommun i ar nder ) .
9 . . parents anH Ieadersyand neighbors How day on the 90,000 miles of U.S. coastline.
a blue sky dotted with white clouds to honor .
o much we value freedom and how terrible the
members of the military who never came (Continued on page?)

home from foreign wars.

Boca Raton Flotilla 36 Commander
Andrea Rutherfoord, gave the
following speech:

Mayor Whelchel, Deputy Mayor
Hanie, Mayor Abrams, distinguishe
guests, honored veterans, and
fellow patriots.

On behalf of the United States Coagi®e
Guard and the Coast Guard ;

.y . N ;“‘? k- .
Auxiliary, | salute the veterans be|n )
recognized on Memorial Day. |

| have come to this ceremony over
the years to reflect on the sacrifices 5&
made by soldiers and their families
during times of conflict. It has been
a personal day to remember and B
honor my own father, a World War |

Boca Raton Flotilla 36 Commander Andrea Rutherfoord

HL P S RAI SES ADANDI T$I3GN TOWARD BAREFOOT MAIT L MA
REPLACEMENT

Uses Indiegogo crowd funding site to spur donations

Crowdfunding is a way that noprofits can concrete statue with a bronze version of the toward a reasonable and attainable goal, and
raise money to get a project or enterprise off ~ same. HLPS has repeatedly attempted to that we need to do better at leveraging the
the ground without having to secure aloan or  secure National and State Historical Funds. passion of family, friends and lighthouse fans

as a way to raise a significant amount of
money in a short period of time.

approach foundations for elusive grants. The
advantage of crowdfunding is instant access
to a global fan base that can grow

The total cost of the project was $45,000,
and HLPS was still $10,000 short of our goal

. : . when we took an attempt at crowdfunding While the Indiegogo Barefoot Mailman
exponentially through social media. $5,000 toward the Barefoot Mailman Campaign is closed, you can still donate to
To preserve the memory and commemorate Restoration Fund. While we were woefully HLPS to and the Barefoot Mailman Project by
the careers of the Barefoot Mailmen, and to short of our goal , HL RiSitingloucWebditeat have to rep
honor the 0l egendd of the meniesmassedbechusemaowdfunding www.hillsborolighthouse.org and clicking on
Barefoot Mailman of all, Ed Hamilton, the i snot a | oan. oDonate to HLPS. 6

Hillsboro Lighthouse Preservation Society
(HLPS) created a fundraising campaign on
Indiegogo to offset the costs of replacing the

Lessons learned from our very first attempt at  Thanks to the many individuals who gave
crowdfunding is that our campaign needs to money toward the Barefoot Mailman
be set up so people want to donate money Restoration Fund. =
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(Continued from paget)

of the mercury should have been 1,760 Ibs.

The above figures gave us the first answer. The mercury drained, or
shall we say, removed, was just over odlf gallon short of the
minimum required level. However, the more critical part in the report
was the third 5gallon containing partially solidified mercury and
contaminants. This alone could have prevented the rotation of the floa]
carrying the optics.

The French engineers considering the mercury depletion issue as a
probability, incorporated in their design a redundancy of a centering
bearing pin at the bottom of the vertical drive shatft, this centering pin
could have avoided the rotating float and the stationary trough walls
rubbing against each other if adjusted properly. Assuming no one had
touched the centering pin adjustment since the seizure of the float in
1992, while disassembling the rotating system in 1998, | found the
bronze collar nut backed off at least two threads, that had created a
gap of %z inch between the steel centering pin and the bronze
centering insert. The solid steel fivanch vertical drive shaft is
approximately six feet in length. This of course was the second
probability of the rotational failure.

Now we know what happened on May 29, 1992. These two conditiong
could have been corrected by first filtering the drained liquid mercury,
and topping it off with an additional gallon, and second, by-ealjusting

Centering Horseshoe
Source: HLPS

Mercury Floatating Bearing { LENS PLATFORM

/)
XY //// 7/// ORI IIDI IO L G s

TROUGH MERCURY I1

30.2714
(a)+(b)

NOTES:

MERCURY GAP
Vertical gap 1 cm
Horizontal gap 2 cm

(a) 30,27 cm
(b) 30,27 cm
(¢) 7.70+ 431+ 4.31 cm

A) R=78 cm
B) r=64 cm
C) R=65cm
D) r=77 cm

Dimensions in cm
Draw not to scale

_-‘

[ 0 Ny, 000 LI 0000000N [
x| [ ] 2226938

U W
] 7.7038 (c)

168 @
Mercury Float Bearing
Source: Art Makenian
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(Continued from pages)

the steel pin to fill the conical gap. By doing

so, the Hillsboro Lighthouse mercury bearing

floatation system would have been serving
us today and many more decades to come.
To overcome the EPA and OSHA strict
regulations of hazardous material (HAZMAT
handling, suitable low cost protective gears
could have been used.

In 1996, four years after the initial mercury
incident had taken place, the Commandant
of U.S. Coast Guard District 7 Rear Admiral
John Lockwood contracted Parsons
Engineering Firm of Fairfax, VA to evaluate
and recommend the future disposition of the

Hillsboro Lighthouse. Our late HLPS second

President David F. Butler states in his book,
OParsons Engineering
removal of the ninefoot Fresnel lens and
transfer to a museum where it could be

vi ewed by the public
Parsons report was based strictly on cost
effectiveness. If the Coast Guard had
adapted that concept, this beautiful
architectural art treasure would have been
laying in the center of a museum floor, just
like its identical twin sister the White Shoal
Lighthouse, whose second order Fresnel len

house Preservati oWi

iBtoern e
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Trough and Float
Source: HLPS

located at Great Lakes Shipwreck Museum
in Michigan.

It should be noted that today, there are

> virtually hundreds of lighthouses around the

world, including our northern neighbors in
Canada who have lighthouses operational
with the original mercury bearing system.

To be continuedé. &

ME MOR I

(Continued from page)

AL DAY

They board freighters and ships looking for
illegal goods; they jump out of helicopters

into turbulent waters to save lives; they chase

down armed drug runners on the high seas;
and they coordinate oil spill responses.

What you might not know is that the Coast
Guard has seen combat in virtually every
conflict fought by the United States since
1790.

In WWIL, it actively battled German
submarines under the direction of the U.S.
Navy and developed the first ansubmarine
tactics, but at the cost of nearly 2,000 Coast
Guardsmends | ives.

Since WWII, the Coast Guard has been
limited to the peacetime tasks in which it
specializes, and in conflicts, it continues to

SPEECH

perform the duties that are an extension of
normal peacetime tasks.

The Coast Guard has served a role in Korea,
Vietnam, Grenada, Panama, Desert Shield,
Desert Storm, Kosovo, Enduring Freedom,
and Iragi Freedom. Coast Guard personnel,
ships, aircraft, and cutters have been used to
preserve the safety of other servicemen and
women, as well as local civilians.

But it is their peacetime mission and duties
that the public relies on. The Coast Guard
heroes of these missions are often unsung,
working quietly in the background. But there
are exceptions.

For example, Margaret Norvell served as a
lighthouse keeper for over 40 years on Lake
Pontchartrain, Louisiana, in the early 1900s.
She is credited with numerous rescues and

acts of heroism, including battling heavy seas
and winds in her rowboat to rescue survivors
of wrecks and sheltering nearby residents
from severe storms. Just this month in Miami,
the Coast Guard took possession of its
newest Sentinelclass, Fast Response Cutter,
named the OMargaret
and is homeported in Miami to support
operations along our coastline and the
Caribbean. This is the first Coast Guard cutter
to be named after a woman.

No

In this lifesaving tradition, the dedicated men
and women in the Coast Guard continue to
perform their mission on our waterways. It is
highly fitting to remember these veterans
who stand side by side with veterans from
other armed services who have served to
keep our county safe=
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HLPS Volunteer Ken Herman
Cleans the Lighthouse Lens
Source: Ken Herman
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Part of Global Literacy Project developed in 1995

LLSBOROON L

GHT

Paglel

STAT

Flat Stanleyis a 1964 children's book written
by Jeff Brown (January 1, 1926 December

3, 2003) and originally illustrated by Tomi
Ungerer, featuring a character named Stanley
Lambchop. In the book, Stanley Lambchop
and his younger brother Arthur are given a big
bulletin board by their father to display
pictures and posters, which is hung on the
wall over Stanley's bed. During the night the
board falls from the wall, flattening Stanley in
his sleep. He survives and makes the best of
his altered state, and soon he is entering
locked rooms by sliding under the door, and
playing with his younger brother by being
used as a kite. One special advantage is that
Flat Stanley can now visit his friends by being
mailed in an envelope.

In 1995, London, Ontario, Canada thirdrade
schoolteacher Dale Hubert started The Flat
Stanley Project, meant to facilitate literacy
and letter-writing by schoolchildren to each
other, as they document where Flat Stanley
has accompanied them. The Project provides
an opportunity for students to make
connections with students of other member
schools who have signed up with the project.
Students begin by reading the book and
becoming acquainted with the story, then
create paper "Flat Stanleys" (representative
drawings of the Stanley Lambchop character),
keeping a journal for a few days,
documenting the places and activities in
which Flat Stanley is involved. Each student's
Flat Stanley and its respective journal are
mailed to other people who are asked to treat
the figure as a visiting guest and add to his
journal, then return them both after a period
of time.

In 2005, more than 6,500 classes from 48
countries took part in the Flat Stanley Project.

On April 20th, 2013, Flat Stanley visited the
Hillsboro Lighthouse, sent to HLPS by a first
grader at Hopewell School in South
Glastonbury, Connecticut.

FIl at Stanl eyds
information:

journ

Flat Stanley visited the Hillsboro Lighthouse
in Pompano Beach, FL, which sits on a tract
of land awarded by the English Crown to Willg
Hills, the Earl of Hillsborough, who served as
Britain's Secretary of State for the original
American Colonies from 1768 to 1772.
Hillsboro Beach Inlet, and the Lighthouse all
still carry the Earl's name, though the spelling
has been shortened a bit.

Flat Stanley found out that the octagonal iron
pyramidal tower was built at Russel Wheel &
Foundry Co in Detroit, Michigan, and was
moved by train and boat to the Florida in
1906, and was first lit on March 7, 1907.
The tour guide from the Hillsboro Lighthouse
Preservation Society, which keeps the
lighthouse in good order, told Flat Stanley
that the lighthouse has a seconebrder
bivalve Fresnel lens that emits a light
measuring 5.5 megacandelas from 136 feet
above sea level.

Flat Stanley had to climb 175 steps on a
circular iron staircase to get to the top of the

lighthouse, which is still used as a coastal
navigational aide and as a support to local
water traffic. +




