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AES Su per f @ S anniversary. In November the State of

The MRAC is I nvited to

WHEN: Friday, April 5th (2:00 p.m. to
6:00 p.m.) & Saturday April 6th  (8:30
a.m. to 3:00 p.m.)

WHERE: AES Milwaukee, 5710 W. Good
Hope Road (All inside)

WE PROVIDE: Free tables with electrical
hook -up in a large area where you can
interact with other clubs and recruit new
members while you enjoy the show.

There is NO Admission, your entire
membership (and others) are invited to
attend FREE!

We will have a large participation

from major Ham equipment
manufacturers , clubs and
organizations. There will be VE testing,
interesting forums, a fox hunt, prizes,
the Gordon West show and more!

CLUB ACCESS/SET -UP:

Friday 4/5:  9:00 a.m., show opens at
2:00 p.m. Saturday 4/6: 8:00 a.m.,
show opens at 8:30 p.m.

INFORMATION & SPACE
RESERVATION: Club Representative,
please contact Ray Grenier, K9KHW at
AES AS.A.P. (414)375 -1162o0r414 -
881 -3528 (cell), ore -mail
rayk9khw@aol.com

MRAC 95 ™ Anniversary

2012 Marked the 95th Anniversary of the
Milwaukee Radio Amateurs' Club. The
club had a number of events throughout
the year (including operating a special
event station at Superfest 2012, making
a couple of hundred contacts, even
having Gordon West spend some time at
the microphone). In the fall MRAC
received a plaque from the City of
Milwaukee commemorating our

p Wisconsin issued a proclamation
declaring Thursday January 17, 2013
as Milwaukee Radio Amateurs' Club
Day in the state of Wisconsin. If you
attended recent MRAC meetings or the
West Allis hamfest Jan 5, you may have
seen the proclamations. While it does
not do it justice, below is the text from
the state proclamation regarding
January 17 being our recognition day.
Whereas The Milwaukee Radio
Amateurs' Club, Inc. (MRAC) is
celebrating its 95th anniversary
throughout the latter part 0f2012 and
early 2013 with a variety of events;
and Whereas MRAC was founded in
January 1917, to serve Federal
Communications Commission licensed
radio amateur operators located in
Southeastern Wisconsin; and
Whereas MRAC has had more than
1,100 members in the group's 95 years
of operation; and Whereas MRAC is
the oldest organization affiliated with
the American Radio Relay League, the
National Association for Amateur Radio;
and Whereas MRAC supports various
public service and amateur radio
activities throughout Southeastern
Wisconsin, including education and
license testing; Now Therefore |, Scott
Walker, Governor of the State of
Wisconsin, do hereby proclaim
Thursday, January 17, 2013, as
MILWAUKEE RADIO AMATEURS'
CLUB, INC. DAY
and | commend this observance to all

throughout the state

of our citizens.
73, Dave WB9BWP
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MRAC Officers:

Terms Expiring in 2014

A Pr ed&DawkeKAIWXN
A -Pvesidend Dan, N9ASA
A S e c &Mk, KEICMT
A Tr e &a®e NBWK

A Di roe/acano r

Terms Expiring in 2013
A Di rde\; KC81dJ

A Di & Halg KBO®ZN

The Club Phone Number
is: (414) 332-MRAC or

(414)332-6722

Visit our website at:
www.w9rh.org
Mail correspondence to:
M. R. A. C.
P.O. Box 240545

Milwaukee, WI 53223
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http://www.wrh.noaa.gov/mtr/hamradio/
http://www.wrh.noaa.gov/mtr/hamradio/
mailto:rayk9khw@aol.com
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Purpose:

Ca {AYLX SL

To promote FM simplex operation and VHF/UHF
contesting while giving new hams an opportunity to develop
their contesting skills.

Date: Sunday, February 10, 2013

Time: 2m (IPM i 2 PM), 70cm (2PM i 2:30PM) ,

6m (2:30PM i1 3 PM), 1.25m (3PM - 3:30PM)

Region:  Southeastern Wisconsin (Grids  -EN52, EN53, EN62,

EN63) Contacts with other grid squares are also welcomed.

Bands: 2 meters, 70 centimeters, 6 meters, 1.25 meters

Categories: Base, Mobile, HT, and Club

Awards:  Certificates given for 1st in each category and indi-
vidual band with 2nd and 3rd awards based on committee
discretion. Limit one award per person. Winning club is rec-

ognized on a plaque at AES Milwaukee.

Points: 2 meters -(1 point), 70 centimeters

- (3 points)

-(2 points), 6 me-
ters (2 -points), 1.25 meters

Special Multiplier: 1.5 score multiplier for Technician Class

participants.

Make a contact with the MRAC station W9RH
(any band), and receive a 10 point bonus on your score.

Bonus Points:

Log Information Required:
frequency, time.

Call sign of station worked,

Detailed Contest Information: Detailed contest infor-
mation and entry forms can be downloaded from the MRAC

web site at www.w9rh.org.

: below the operating threshold.
S

Noise interference In the Handiham Shack
"This device complies with Part 15 of the FCC
rules."

Chatter, Vol ume

La!st WF'E!L wq—pad a run of cold weather here in Min-
nesota, and the AA batteries in one of our remote
reading thermometers failed as the voltage dropped
Since these cells de-
pend on chemical reactions to produce DC, they are
susceptible to failure in cold conditions when reac-
tions can slow considerably. Bring the remote sensor
back indoors and let it warm up, and it will work just
fine.  Of course that would not make much sense for a
remote reading thermometer!
So | stepped outdoors and retrieved the sensor and brought
it down to my shop, where | could put it under a shop lamp
and use a small Phillips head driver to get the four tiny
screws out of the battery cover plate. That's when | noticed
the ubiquitous FCC Part 15 statement:
This device complies with part 15 of the FCC rules.
Operation is subject to the following two conditions:

This device may not cause harmful interference,

and

This device must accept any interference re-
ceived, including interference that may

cause undesired operations.

Seeing the statement reminds me of the growing

cloud of radio frequency energy that surrounds us,
emanating from consumer devices of every shape, size, and
description. These wireless thermometer devices are inten-
tional radiators in that they are designed to use RF energy
to communicate with other devices by exchanging data or

other information.

Some devices are so small as to make the FCC statement
impractical, so a simple FCC logo may be visible instead to
indicate compliance. Part 15 also covers "unintentional” and
"incidental" RF radiation. Some devices, while not specifi-
cally designed to communicate wirelessly like the thermom-

eter, may produce RF radiation anyway because of the cir-
cuit design . This kind of energy is incidental to the purpose
of the circuit, but could still cause interference. One exam-
ple I located in our kitchen is a little 4 -cell battery
charger. Oddly enough, it is MUCH noisier than the wireless
thermometer could ever hope to be when | bring a Yaesu
VX-5 HT close to it while listening on 1.895 MHz AM, my

tool of choice for noise sniffing.
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Last night | checked in with a group of friends on 160 me-
ters, but was stymied by the noise level on the band. Alt-
hough most everyone else was having no problem hearing
the weaker stations, my noise level made it pretty difficult.

| switched from the wire antenna | was using to the ground
-mounted vertical way back in the yard, and the noise level
dropped like magic. | was able to hear everyone!

The wire antenna clearly tuned well on 160 and had more
capture area.  Its high angle of radiation should have suit-
ed the situation perfectly, but yet the shorter vertical was

better for receive.

Why was this the case?

| can't say for sure, but | have a theory. The wire antenna
is about 200 feet long. Most of its length is far out into our

large back yard, running far past the vertical antenna, but

part of it runs between our house and the neighbor's

house. It is likely that in this crucial part of the run that the
antenna picks up  noise from "incidental" radiators like
plasma TV sets and whatever other nearby devices might
be radiating from our house or the neighbor's. When radi-
ating devices are plugged into the AC mains the house wir-

ing may even act as an antenna to increase the range of

the interfering signal. Generally the interfering signal levels

are low and the vertical antenna, fed with underground

coax and far away from any buildings, was not nearly so
susceptible to these short  -range interfering signals and
instead was able to "hear" the desired signals from ama-

teur stations.

Fortunately the noise level is not high every evening, so no

further action need be taken right now - but if the situation

should get worse, it might mean figuring out a plan to fix

the problem.  This could take several directions:

1. Search for strong interfering signals the traditional way,
with portable receiving equipment. This takes skill and
patience, and may require listening and tracking data over
time, including recording the dates and times of the inter-
ference. When a suspect device is identified, try disabling it
and checking the results with the receiver. This can be
challenging if you determine that the interference is coming
from outside your own home since you must then put on
your good neighbor diplomat hat! Once located, measures

are taken to filter or otherwise lessen the interfering signal.

Chatter, Vol ume

This could include relocating or replacing the offending device,
turning it off while you are operating (if it is under your con-

trol), or trying to add filtering to the device to limit radiation.
Turning off unused switching power supplies can be helpful.
Sometimes interference comes not from Part 15 devices but

from defects in power lines. Notify your power company if you
locate such interference.

2. Change your own operating schedule to a time of day when
there is less interference. For obvious reasons this is not al-
ways desirable or practical - you really should be able to oper-
ate your station when you want to!

3. Relocate or redesign your own antenna system to minimize
This is actually a really good plan, but
not always practical if you must fit an antenna into a city lot.

near -field interference.
Many of us do, however, have some antenna options. For ex-
ample, | could beef up my vertical antenna system and make it
better with more radials or a different radiator altogether. This
is in the works for Spring 2013. I might even try running the

wire antenna in a different location, but that is not my first

choice just yet.

Finally, you can make use of the noise -reduction technology in
your existing radio. Learn to use the filtering and pass band

tuning options. Check out the noise blanker and the noise re-
duction controls, and learn to set the noise reduction level -
often a hidden menu item.

MFJ makes a noise -reduction device that uses phase reversal
to "cancel" noise.

It is the "MFJ Noise Canceling Signal En-
-1026.

hancer", model MFJ

This device takes an entirely different approach to noise reduc-
tion. It "listens" for noise, then feeds the noise back to the ra-
dio 180 degrees out of phase, which theoretically provides up
to a 60 dB null to cancel the noise. The null is sharp and the
device must be tweaked to get the exactly perfect phase rever-
sal. It can be quite effective, but the preferred method is still

to locate and eliminate the noise source in the first place.
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The MFJ-1026 is a choice when the noise source cannot be
identified or if it is not in your own home. The tuning is a

bit fussy, but it can be effective when nothing else will

help. A caution is that the device can be damaged by
transmitting through it - after all, it is connected right in
your feedline. There is a transmit/receive control jack in
the back of the unit, and it is important to have this wired
properly. Follow all the installation and operating directions
carefully.

There is also a built  -in T/R switch that senses RF, but use
with caution. We have burned out one of these in the
Handiham shack!  The MFJ-1026 needs a second receiving
antenna to "hear" the noise signal, and there are connect-

ors for this external second antenna on the back of the

unit. A built -in telescoping antenna is included, but unless
the noise source is really right in your ham shack, it isn't

going to be effective. | recommend a second, dedicated
receiving antenna located outdoors.
Want to learn more about Part 157 No problem - the ARRL
website is an excellent source:

http://www.arrl.org/part -15 -radio_-frequency -

devices
Idea! Part 15 would make an excellent topic for a club pro-
gram. If there is someone in your radio club who is techni-
cally -oriented and willing to give a program on Part 15 and
Part 15 devices, we strongly recommend it as a very rele-
vant learning experience. One thing we have not covered
here is that Part 15 devices must accept interference from
our licensed and properly  -operated amateur radio trans-
ceivers. This is not always easy to explain to a grumpy
neighbor, so the club program might address how to deal
with this aspect of interference.

Patrick Tice, WAOTDA

Handiham Manager

ARRL it radio”

Chatter,

IARU Welcomes Two New Member Societies

Earlier this year, the International Am-
ateur Radio Union (1ARU) notified its
Member Societies that two new nation-
al Amateur Radio organizations wished
to join the IARU and would need to be
voted in: the Federation of Radio Sport
of Azerbaijan (FRSA) and the St Vin-
cent and Grenadines Amateur Radio
Club (SVGARC). Ballots from all the
Member Societies that responded were
counted on November 1 and adopted.

Based in Baku, Azerbaijan, the FRSA
was formally organized on December
30, 2001. There are 50 licensed mem-
bers of the FRSA out of a total ama-
teur population of approximately 50 in
Azerbaijan. The SVGARC is based in St
Vincent, St Vincent and the Grena-
dines and was formally organized in
1951. There are 21 licensed members of the SVGARC, out of a
total amateur population of approximately 134 in the country.
Both organizations have confirmed to the IARU that they have
the ability to meet financial obligations as members of the
IARU, are legally able to act in the furtherance of IARU objec-
tives within their respective countries and will adhere to the
Constitutions of both the IARU and its respective Regional Or-
ganization.

Logbook of The World Web Page Now Features
Daily and Hourly Status Updates

The ARRL has created a new
informational page to issue
daily status updates and infor-
mation of interest to the Log-
book of The World (  LoTW)
user community. These up-
dates will include planned
downtime and changes that
will impact LoTW operations.
In addition, LOTW's processing
queue is now updated hourly , telling how many logs and QSOs
have been uploaded to the LOTW system and are awaiting pro-
cessing. New hardware that will improve LoTW's throughput is

on order and is expected to be running in six to eight weeks.

Rick Murphy, KIMU, and Dave Bernstein, AA6YQ, have been
charged with rebooting the Trusted QSL open source project. If
you have demonstrably strong C++ development skills that
you're interested in applying toward improving LOTW's usability
and efficiency, please contact Bernstein via e -malil
aabyg@ambersoft.com

Vol ume
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Severe Weather Preparedness

I CE STORMS: HAZARDOUS

Chatter, Vol ume

Last night, a thin

wedge of a major win-

A ter storm crawled

| across the county. For

?: ten hours the rains fell,
* but these were not or-

dinary rains, for when

they struck, the water

began to freeze. By

* morning, the freezing

1" rain had deposited sev-

eral centimeters of

clear ice on all exposed

surfaces. The in its af-

termath, the skies. When dawn broke, the first rays of the

sun struck the tops of the leaf -less maples along the ridge to

the west, shining back in a dazzling light. As the sun rose

further, its brilliance reflected and refracted off ever more of

the crystal garden which covered the countryside. Barbed

wire fences sparkled like diamond necklaces. Weeds rising

from the snow resembled the stems of crystal goblets. Rough

wood shone while gentle breezes played branches like wind

chimes; stronger gusts breaking long ice chains, sending

them tinkling and crashing as they hit the ground.

Periods of freezing rain
like this one may fall

in any winter storm
crossing eastern North
America. When the fall
of freezing rain per-
sists and ice accumu-
lates, meteorologists
classify the storm as
an ice storm . Ice
storms transform roads into huge skating rinks and leave
downed power lines and broken trees in their wake. However,
like a heavy snow storm, the damage and inconvenience are
often tempered by dazzling beauty.

Residents of the eastern United States and Canada may ex-
perience freezing rain any time between late October and

early May. Storm systems that produce freezing rain general-

ly move across eastern North America from the southwest
bringing warm, moist air from the Gulf of Mexico into collision
with the very cold Arctic air of a high -pressure ridge to the
north.

(For details on the Great Ice Storm of 1998 in the southeast-
ern Canada and northeastern US, see The Great Ice Storm of
1998)

Ice storms most commonly develop along a line stretching

from northern Texas to Newfoundland in slow -moving low -
pressure systems where there is a large temperature differ-

ence between the warm Gulf air and cold Arctic air. Local ac-
cumulations of ice may be heavy if the storm stalls over a

region for an extended period.

ing several states/
provinces. The typical
| ice storm swath is 50
% km (30 mi) wide and
W 500 km (300 mi) long.
Ice storms generally warrant major headlines only one year in
three.

Ice storms may be comprised of either glaze ice or rimeice .
Meteorologists classify transparent and homogeneous ice

forming on vertical and _

horizontal surfaces as
glaze . Glaze ice resem-
bles ice -cube ice in ap-
pearance. Its amor-
phous, dense structure
helps it cling tenaciously
to any surface on which
it forms. In contrast, if
the ice is milky and
crystalline, like sugar, it
is termed rime . Rime
ice is less dense than
glaze ice and clings less tenaciously, therefore damage due to
rime is generally minor compared to glaze ice.

e ]
)

Ice storms typically

i begin with snow and

U4 strong easterly winds
conditions well ahead
of an approaching
warm front. The snow,
@ however, changes

@ briefly to sleet and
then to rain that freez-
es on impact, coating
all exposed surfaces
with a growing layer of
: - - ice.

(Often, freezing rain is mistakenly called sleet . Technically,
however, sleet is composed of already frozen droplets d ice
pellets & whereas freezing rain is still liquid until it hits a sur-
face, freezing after impact. Freezing rain may often be mixed
with sleet.)

. “

Freezing Rain Formation

In advance of the warm front of an ice storm, warm, moist air
moving in from the warm sector overruns the surface cold air
ahead to produce the characteristic vertical temperature layer-

ing (a low -level temperature inversion of warm air above and
cold below) of the pre  -warm front atmosphere. As this air ris-
es in altitude over the cold air, it cools and its vapor begins to
condense. By the time it reaches the upper levels of the

clouds, its temperature has dropped below freezing, and much

of its condensing vapor forms into ice crystals.


http://www.islandnet.com/%7Esee/weather/almanac/arc2008/alm08jan.htm
http://www.islandnet.com/%7Esee/weather/almanac/arc2008/alm08jan.htm

Severe Weather Preparedness

In this very moist environment, the ice crystals quickly grow
into snowflakes. Now too heavy to remain suspended in the
air, they begin to fall into the air below. If the temperature of

this air is below freezing (0  °C =32 °F), the flakes remain fro-
zen and fall to the ground as snow. However, if the air layer

is sufficiently warm and deep, the snowflakes melt and con-

tinue their descent as raindrops. To reach the ground as

freezing rain, however, the raindrops must be supercooled as
they fall through a cold air layer near the ground before strik-

ing any surface.

[ Supercooling of the water drops means that the temperature

of the water in the raindrops must fall below 0 °C (32 °F) with-
out freezing. Although we commonly speak of O °C as water's
freezing point, water, especially in the droplet form, rarely

freezes at this temperature. Pure ice, on the other hand,

melts at 0 °C, thus, this temperature should be more correctly
called the melting point  of ice.) The temperature of freezing

will vary with the size of the water droplet and the concentra-

tion of any impurities in it. Very small droplets of pure water

may not freeze spontaneously until the temperature has fall-

ento around -40°C (-40°F).]

Whether  Tomperature |
freezing

rainforms ~ ©f Atmosphere

from the £
cold rain or
not de-
pends criti-
cally on i =
the)(/:harac- Snow hegms_
teristics of to melt

the surface
cold air
layer. If
the layer is
too thick or
too cold, it
will re-
freeze the rain into ice pellets (sleet). .

altitude

e+
« @

[ A

Warm
Layer

o‘o.
.

Droplets .
refreeze or -
supercool

Cold
Layer

T<0
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If the cold layer is too warm or too shallow, the rain will con-
tinue to the ground as normal rain and will not freeze unless
the temperature of the ground or some other surface it con-
tacts is well below freezing. Often small temporal or spatial
differences in air temperature and in droplet size result in
freezing rain mixed with sleet, snow or non -freezing rain.
The sensitivity of freezing rain formation to the temperature
of this lower air layer makes precise forecasting of formation,
amount and ice accumulation rate difficult, particularly since
sites measuring the vertical temperature distribution are few
and widely spread across the affected region.

In most cases of glaze formation, the temperatures of the

air, the rain water, and the surface are at or slightly below

0°C, especially in those events where icing is extensive.

Glaze ice usually forms when the air temperature near the

surface is in the narrow range of -4°Ct0 0 °C (25 °F to 32 °F).
Once the water droplet strikes a surface, the violent impact

triggers a rapid transformation of the supercooled liquid wa-

ter to ice.

For heavy glaze ice formation, the rain should fall rapidly as

large, slightly supercooled drops, and the rate of freezing on

the surface must be slower than the rainfall rate. With small

drops and rapid freezing, the resulting ice is rime ice having
a more crystalline, sugar  -like texture and lacking the trans-
parency of glaze.

Freezing Rain Impacts

When transportation depended on foot power and beasts of

burden, moving along dirt or gravel roads, glaze storms were
generally considered
more inconvenience
than hazardous, except
perhaps for those who
travelled through
wooded areas where
falling branches and

/| /' trees were a danger.

p favement and the au-

omobile brought new
| travel hazards to both

" faces such as road
pavement and side-
walks, glaze ice forms rather uniform, smooth slippery

sheets which do not break when weight is applied to the ice.
For drivers, the consequences of icing can be serious, for
stopping distances on glaze ice are ten times greater than on
dry pavement, and double that on packed snow.

Power and communication systems using overhead lines are
perhaps hardest hit by ice storms, as the great ice storm of

1998 in New England and Quebec attests. Hanging wire ca-

bles collect ice until the cable breaks or the rain stops. Diam-
eters of these ice-coated cylindrical cables may reach five
centimeters, adding a weight of 15 to 30 kilograms per me-

ter (10 -20 pounds per foot) to the wire. Lines not broken

directly under the ice's weight may succumb to the combined
forces of ice and wind, or by trees and branches falling

across them.
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Even days after the storm has abated, lines may break when
they react to the sudden change in their load as the ice falls
from them. Vibrations, often violent, may also occur as the
ice falls, snapping weak points in the line under the added
strain.

Freezing rain, however, affects more than just human tech-
nology. Animals and plants -- both wild and domestic

be killed or injured by ice accumulation. Ice damage to trees
rivals disease and insects as destructive agents. Like power
cables, tree branches and trunks collect ice in vast quantities.
Conifers are the most resistant trees owing to their great
flexibility, tapered shape, and lack of trunk branching
lutionary adaptations which permit them to survive winters in
heavy snow regions. A15 -m (50 -foot)conifer can accumulate

-- may

d evo-

as much as 45,000 kg (99,000 Ib) of ice during a severe
storm.

Deciduous trees exhibit
a wide range of vulner-
ability to ice. EIms and
fruit trees are among
the most vulnerable
while oak and beech
are among the most
tolerant of ice loading.
In general, younger
deciduous trees are
better able to survive
than older ones due to
their more supple na-
ture and limited branching. Multiple large branches in a tree
generally leads to more breakage; heavy ice accumulation on

a multi -branched trunk may even cause a tree to split in two.

Icing damages plants by sealing leaves, stems and buds from
the air, thereby suffocating these parts. Similarly, ice sheets
formed over snow surfaces, should they persist, may suffo-
cate or poison overwintering species such as winter wheat.

Animals active in the winter must also cope with the effects
of an ice storm. Many animals starve when they are unable to
reach seeds, buds, or other food locked in the ice. Deer, for
example, find it difficult to browse when young shoots be-
come encased in ice. Birds unable to find a sheltered perch
during the storm may have their feet frozen to a branch or
their wings covered in ice making them unable to fly. Grouse
buried in snow drifts are often encased by the ice layer and
suffocate.

While a walk through a forest after an ice storm may give the
impression of large  -scale destruction amid crystalline beauty,
an ice storm also provides several vital functions. The same
mechanical action that downs branches also releases seeds,
promotes regeneration, prunes dead or dying branches, and
indirectly provides nesting and sleeping cavities for birds and
other animals.

Although ice storms are generally disliked by most of the
population, they provide weather watchers with hours of en-
tertainment as each additional look reveals new beauty. One
of the most awesome sights | have ever witnessed was the
ice-encrusted, mixed deciduous woods atop the Niagara Es-
carpment near Milton,

Vol ume

Ontario back -lit by the
setting sun. As the
sun's rays emerged
from below the cloud
base, the surrounding

[\ ebony cloud deck pro-

B vided the perfect back-
drop for the dazzling
crystal ice clinging to

' the trees.

Question:

What i s t
Dept h? Wh
using
NOAAbGs answer:
"I've got a CoCoRaHS rain gauge and snowboard in my back

yard. In the winter, | go out at 7am for a measurement. |

stab my yardstick straight down into the snowpack to get the

Depth .

| measure the depth of any new snow fallen on the snow-

board; thatisthe =~ Raw Snowfall . Then | scrape off the previ-
ous day's accumulation, to start fresh for tomorrow.

The snow fallen in the rain gauge gets dumped into a Pyrex

bowl, to be melted and measured. This is the Raw Precip Ob-
servation , the quantity of Liquid Water contained in the previ-

ous day's snowfall.

The final measurement is the SWE, the snow water equiva-
lent contained in the snowpack. | thrust the rain gauge

straight down into the snowbank, slip a spatula under the

opening and lift it to the surface. The contents are dumped

into another bowl, to be microwaved and melted. The SWE is

the primary statistic we model at NOHRSC.

So, the Raw Snowfall is a measurement of snow fallen since

the last reading. It is a rate, rather than an amount. Many

are taken daily, but some airports and NWS offices check it in

six or twelve hour intervals. Snowstorms don't always fall

into neat 7am -7am timeframes. We often have to split a sin-

gle event into, say, midnight to 7am, sent today, and 7am -
10am, reported the next day.

Check other nearby sites in the '‘Observations Near list for

overall agreement. Other sources are http://

www.cocorahs.org, http://gis.ncdc.noaa.gov/maps/
snowfall.map?view=daily, and http://www.srh.noaa.gov/
ridge2/snow.

Your local NWS Forecast Office usually issues all the station
measurements, as well as one  -time reports from police and
Skywarn spotters that get radioed in, along with amounts

from the public posted to their NWSFO websites.

On the NOHRSC front page, follow the ‘Organization’ link at

the top to locate the NWSFO that serves your area. Many

have summary pages that post reports as they come in and

final tallies after the event."
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The Experimenters Bench

clear coating over
entire top surface

1st electrode 2nd electrode

cold weld
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material over

ceramic top surface

wire terminals

Figure 3
Typical Construction of a Plastic Coated Photocell

What is a photocell?

Photocells are sensors that allow you to detect light. They are
small, inexpensive, low -power, easy to use and don't wear
out. For that reason they often appear in toys, gadgets and
appliances. They are are often referred to a CdS cells (they

are made of Cadmium  -Sulfide), light -dependent resistors
(LDR), and photoresistors.

A Photocell is basically a resistor that changes its resistive
value (in ohms) depending on how much light is shining onto
the squiggly face. They are very low cost, easy to get in
many sizes and specifications, but are very inaccurate. Each
photocell sensor will act a little differently than the other,
even if they are from the same batch. The variations can be
really large, 50% or higher! For this reason, they shouldn't be
used to try to determine precise light levels in lux or millican-
dela. Instead, you can expect to only be able to determine
basic light changes

For most light -sensitive applications like "is it light or dark
out", "is there something in front of the sensor (that would
block light)", "is there something interrupting a laser

beam" (break -beam sensors), or "which of multiple sensors

has the most light hitting it", photocells can be a good choice!
Some basic stats

These stats are for the photocell in the Adafruit shop which is
very much like the ~ PDV-P8001 . Nearly all photocells will have
slightly different specifications, although they all pretty much

work the same. If there's a datasheet, you'll want to refer to

it

9 Size: Round, 5mm (0.2") diameter. (Other photocells can
get up to 11mm/0.4" diameter!)

Price $1.50 at the Adafruit shop

Resistance range: 200K ohm (dark) to 10K ohm (10 lux
brightness)
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I Sensitivity range: CdS cells respond to light between
400nm (violet) and 600nm (orange) wavelengths, peaking at
about 520nm (green).

Power supply: pretty much anything up to 100V, uses less
than 1mA of current on average (depends on power supply
voltage )

How to measure light using a photocell

Resistance vs. lllumination
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I Illuminance I Example

| 0.002 lux |Moonless clear night sky

| 0.2 lux |Design minimum for emergency lighting (AS2293).
I 0.27 - 1lux IFull moon on a clear night

| 34 1ux IDark limit of civil twilight under a clear sky

I 50 lux |Family living room

| 80 lux |Ilallway/'toi]et

| 100 lux |Vcry dark overcast day

I 300 - 500 lux ISunrise or sunset on a clear day. Well-lit office area.
| 1,000 lux |Ovcrcast day; typical TV studio lighting

| 10,000-25,000 lux [Full daylight (not direct sun)
[32,000-130,000 lux [Direct sunlight
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http://www.instructables.com/id/Photocell-tutorial/?ALLSTEPS
http://www.instructables.com/id/Photocell-tutorial/?ALLSTEPS
http://www.instructables.com/id/Photocell-tutorial/step1/How-to-measure-light-using-a-photocell/
http://en.wikipedia.org/wiki/Resistor
http://www.ladyada.net/media/sensors/PDV-P8001.pdf
http://www.adafruit.com/index.php?main_page=product_info&cPath=35&products_id=161
http://en.wikipedia.org/wiki/Ohm

The Experimenters Bench

As we've said, a photocell's resistance changes as the face is
exposed to more light. When it's dark, the sensor looks like
an large resistor up to 10M ohms, as the light level increases,
the resistance goes down. This graph indicates approximately
the resistance of the sensor at different light levels. Remem-
ber each photocell will be a little different so use this as a
guide only!

Photocells, particularly the common CdS cells that you're like-
ly to find, are not sensitive to all light. In particular they tend
to be sensitive to light between 700nm (red) and 500nm
(green) light.

Basically, blue light wont be nearly as effective at triggering
the sensor as green/yellow light!

What the heck is lux?

Most datasheets use lux to indicate the resistance at certain
light levels. But what is lux ? It's not a method we tend to use
to describe brightness so it's tough to gauge. Here is a table
adapted from a Wikipedia article on the topic!

(See lllumination table below)

Testing and Connecting your photocell

Chatter, Vol ume

Testing your photocell

The easiest way to determine how your photocell works is to
connect a multimeter in resistance -measurement mode
two leads and see how the resistance changes when shading
the sensor with your hand, turning off lights, etc. Because the
resistance changes a lot, an auto -ranging meter works well
here. Otherwise, just make sure you try different ranges, be-
tween 1M ohms and 1K ohms before 'giving up'

Connecting to your photocell

Because photocells are basically resistors , they are non -
polarized. That means you can connect them up 'either way'
and they'll work just fine!

Photocells are pretty hardy, you can easily solder to them,
clip the leads, plug them into breadboards, use alligator clips,
etc. The only care you should take is to avoid bending the
leads right at the epoxied sensor, as they could break off if
flexed too often.

Analog voltage read method
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