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PROPER EXPOSURE OF METEOROLOGICAL INSTRUMENTS

Generally recognized guidelines follow which depideal” sensor mounting locations. These guiddior
“rules of thumb" are only suggestive in nature mnagtempt to aid the user to selecting optimumeggntative
sampling locations for a particular sensor.

Reference was made to US Weather Bureau Installatiteria in preparing this data (See Reference 1)

WIND EQUIPMENT :

So far as available sites permit, wind sensors ldhogl placed above the ground on a freely-exposedrt (20
feet or higher) and over terrain that is relatividyel and free from obstructions to wind flow. @ha
compromise must be made, sensing units should jpesed at least 12 feet above any obstruction witBib
feet and at least as high as any obstruction witlid to 200 feet of the wind equipment. Supponeis or
masts should not be of such bulk or shape as ttecien appreciable obstruction to wind flow. Avsites
where local obstructions may create up-or-downtslrafddy currents or jet-flow effects. When sessame
roof-mounted, they should be installed at leasteH (or greater) from the roof surface dependipgruthe
particular installation site. Turbulence and otleeal effects can be reduced somewhat by mousgngors on
the upwind and of the building (that end of thelding exposed to the most common local prevailingds).
Horizontal-mount booms which extend from existiogvérs should be fabricated so that sensors widrekia
distance of 5 to 10 feet from the tower assembiypéhdent on tower thickness).

Wind direction sensors are oriented upon instaliatn reference to either true north or magneticmo True
north is obtained by applying a local magnetic aton correction factor to a magnetic north compass
indication (magnetic variation for a particular #ity is obtainable from the nearest Weather BurBeanch
Office). Indicator readings for a true north sensieentation will then be in terms of true geodrapcompass
points. All U.S. Weather Bureau surface wind dased for observational network reporting purposes a
general public use is given in reference to this mnorth format. Indicator readings for a magneticth sensor
orientation will be in terms of actual readingsvasuld be obtained from directly viewing a magnetenpass
instrument. Wind direction data at Federal Aviatidgency and other aircraft reporting facilitiesr(idirect
control tower-to-pilot utilization) is always madereference to this magnetic north format.

REMOTE TEMPERATURE/HUMIDITY SENSORS AND INSTRUMENT SHELTERS:

Whenever possible, instrument shelteas well as remote temperature and/or humidity asnshould be
installed at a height of 4 feet (or greater) ovantie or sod at least 100 feet from any concretetioer hard-
surfaced area and not closer to any other objeat thur times the height of the object above trstrinmment
shelter or remote sensors. Avoid roof installatiginpossible. If it is necessary to roof-mounelsérs and
sensors, they should not be closer than 30 femtydarge, vertical reflecting surface (walls, gtexhaust fans,
or cooling towers. Electronic remote sensors wioef-mounted should be at least 9 feet (or greatieoye the
roof surface. To minimize radiation effects frohe troof, they can also be mounted on a horizordgahbso
that they will extend from the side of a buildingof or existing tower. Horizontal booms should ezt
approximately 5 to 10 feet from the side of thdding roof or tower assembly.

PRECIPITATION GAUGES :

Rain gauges should be installed on a level plogrofind, at a distance from any object of at least and
preferably four times the height of the object abtive top of the gauge. All types of gauges mastxposed
with the rim of the receiver in a horizontal plagred at a level well above the average level of seosMaces.
Roof-mounting of rain gauges should be avoided whessible. Air currents at heights other thanratugd

* Standard U.S. Weather Bureau cotton-region sh¢digec. No. 450.0615, Rev. 8/67)



level have been observed to cause an apparentadecie rainfall catch commensurate with the in@eas
mounting height above ground level.

Objects which individually or in small groups cdanhge a "windbreak” reduce prevailing wind speedhe
vicinity of the gauge. This reduction of wind sgeaill, as a consequence, also reduce possible ealadgnts
and turbulence around the gauge. The presencecbf abjects is usually beneficial in providing areo
accurate rainfall catch. Ideally, the "windbrealdjects (fences, bushes, etc.) should be genaraifgrm in
height and distance from the gauge. Height ablogeyauge should not exceed about twice their disténom
the gauge.

ANEROID BAROMETERS - SELF-CONTAINED MECHANICAL INST RUMENTS AND
ELECTRONIC REMOTE BAROMETRIC PRESSURE SENSORS:

Select a site where the instrument will not be scibjo rapid fluctuations of temperature or toifgrand
continuous vibration. Avoid exposing the instrumendirect sunlight or radiant heaters and to didrafts
such as open windows and doors.

Reference 1:

U.S. Department of Commerce - National Weathevi€e Bulletin
LS 5927 Revised, 0-4.12, January, 1963.

SOLAR RADIATION SENSORS:

The Solar Radiation Sensor is normally mounted d¢eval surface totally remote from trees, polespower
lines that might cast a shadow on the sensor atiangyof the day. However, there may be occasibesause
of extreme latitudes, when it is desired to motetsensor at some angle other than level.

The sensors may also be mounted on a sun trackewhamism or behind a shadow band if diffuse sky
radiation is to be measured.

MODEL WSC-5
WIND SPEED ACTIVATED CONTROL SYSTEM

SYSTEM DESCRIPTION
SYSTEM SPECIFICATIONS
THEORY OF OPERATION
OPERATING INSTRUCTIONS
CHECKOUT AND MAINTENANCE

agrONE

1. SYSTEM DESCRIPTION:

The Texas Electronics Series WSC-5 wind speedatetivcontrol system is designed for switching owoftr
various types of equipment such as deodorizerspleasy alarms, fountains, beacons, etc. when the gpeed
exceeds or falls below a certain selectable vallge control output function (either switch-on arteh-off, or
both) can be set for activation at any desired vepeed value from 0 to 100 mph. Single and duapsmt
WSC-5 systems are available depending upon theremgents of the user. An adjustable time delayseduto
minimize premature on/off cycling of the equipmbeing controlled when the wind speed is fluctuaangund
the selected set point. The time delays are progeavte with time periods ranging from 1 to 1023 sels0 To
set the time delay, turn on the dip switches tolmiom for the total time of the delay. For exampiehave a 5



minute (300 second) delay, the 256, 32, 8, andittises would be turned on while the 512, 128, &},21 and
1 switches would be off. 256 + 32 + 8 + 4 = 30Da delay on make or break is undesired, thenltkeitch
for that function would be turned on and all oteestches for that function turned offF ALL SWITCHES
FOR A FUNCTION ARE TURNED OFF, THE FUNCTION WILL NO T OPERATE.

The set points are adjustable by knobs locatedart b6f the meter relay. Two modes of operationproided
- Automatic and Latching. In the automatic mode telay(s) is energized at wind speeds exceetimgdt
point(s), but automatically de-energizes when tiredvgpeed falls below the set point(s). In theHatg mode,
the relay(s) energizes when the wind speed set(pdiis exceeded and remains energized until uadgn
reset.

The WSC-5 indicator/control components are houseal weather-tight enclosure for maximum environraent
protection. Conduit connectors are mounted orc#ienet base for entry of respective cables. gdaerminal
strip is provided within the enclosure for makiihg appropriate cable connections.

CONTROL
STATUS

2. SYSTEM SPECIFICATIONS:

Controller-Indicator Console, Series WSC-5

Indicator range, wind speed: 0 to 100 mph
Indication/actuation accuracy: +2% of full scale
Set point adjustability: Adj. over full scale
Dual set point units: Adj. to within 0 mphedich other
Relay contact ratings: 10 amps, 115 VAC rasast
Single set point output: SPDT
Double set point output: SPDT (two)
Time delay for each set point: Adjustable,
Standard: adjustable from 1 to 1023 seconds
Operator controls: 1) on-off switch
2) latch-automatic mode switch
3) set point adjustment knob(s)
4) time delay set point dip switches
Control console size: 11.86"W x 14.97"H x T[38
Enclosure type: NEMA 3,3R, 4,4X AND12
Mounting: Wall type
Finish: Gray Fiberglass Inside/Out
Temperature Range (control units): -20°F to *E65
Excitation requirements: 105-130 VAC, 60 Hz.

Power consumption: Approx. 3 watts



Wind Speed Sensor, Model TV-114

Starting speed: Nominally 2.0/2.5 mph

Signal output: Nominally 4.7, VAC@100MPH

Excitation requirements: Self-generating

Dimensions: 18" diameter x 12" high

Finish: Gold anodized aluminum

Connection cable (std): 60 feet, 2-conductdrgadge polyvinyl covered
Lubrication: None

3. THEORY OF OPERATION:

The WSC-5 wind speed indicator and control circoibsists of a specially designed optical panel nrefay
and related accessories. The unit combines a maaih meter with a non-contacting, adjustable pkelectric
sensor, switching circuit and output switch(s).vae on the meter moving coil breaks a beam ot kghthe
indicating pointer passes the wind speed set pefatence pointer. The photo-transistor switchreslactronic
circuit that energizes or de-energizes the outplaty(s) contacts which in turn operate, either "@N"OFF",
the controlled equipment. The wind speed set pdisit is driven directly with an adjustable knobfglich can
be set to any desired wind speed reference value.

When the wind speed sensor generated voltage saxteds the set pointer speed reference value, the
electronic switching circuit energizes or de-ensggithe output relay, depending upon initial ingt@n. The
AUTO-LATCH switch on the console is provided sotthdnen it is in the AUTO position, the operationtbé
equipment will be "ON" or "OFF" as the wind speadls above or below the pre-set value. In the LATC
position, ground path is provided, which holds tbky(s) closed once the speed reference leveldsegled.
Relay contacts will remain in this position regasi of the input signal until the AUTO-LATCH is sghed

back to AUTO.

Model Number System Description
WSC-5-SDOR Single set point, delay on operateraleise.
WSC-5-DDOR Double set point, delay on operateratehse.

Wind speed is measured by a 3-cup anemometer wisichemotely located from the wind speed
control/indicator assembly. the rotating cup asdgnshbdirectly connected to a precision low-torcalernating
current generator. The absence of brushes andatemtathis generator provide for long life andatalely low
sensor starting threshold. The life of the genermtassentially equal to the life of its bearingsarings are
incorporated on both the anemometer and generaadissvhich require no additional lubrication. Akposed
parts are constructed of gold anodized aluminunescst adverse environmental conditions. A plassclated
two-conductor shielded 24 gauge cable is providedsingle transmission from sensor to indicatorfcaler
(60 feet normally supplied).

4. OPERATING INSTRUCTIONS:

A. INSTALLATION:

Console and wind speed sensor may be mounted atesmied location. The speed sensor should be mdunt
so that it will measure a true representative sangplthe wind speed. It should be mounted high ghdo
clear all obstructions in a vertical position. Theunt tube supplied with the transmitter may benglad to any
convenient vertical mast as desired. the indicedotfoller may be mounted either indoors or outside
required.



CABLE CONNECTIONS

ALL OUTPUT RELAY CONTACTS ARE RATED 10 AMPS @ 30 MDOR 277 VAC RESISTIVE; 1/2 HP
@ 250 VAC; 1/3 HP @ 120 VAC

NC  Normally Closed
C Common
NO  Normally Open

PRIMARY POWER:

HI Black, Hot
LO White, Neutral
G Green, Ground

METER OUTPUT: 0-1 VOLT

WH  White, Positive
BL Black, Negative

This output is load sensitive and must maintairl@®0 ohm calibrated load. If a remote indicatoadsled it
must be 0-1 Ma. with an internal resistance of 166fhs. When the proper meter is added the 1000 ohm
resistor must be removed. If a high impedance @egicised (100K and up) such as a Computer IngerfacC,
Data Logger or DPM is used leave the 1000 ohmtaesis place.

TWO BLANK TERMINALS:

There are no connections to these. The customemus®them as “Tie Points” for external wiring ifeaked.

SPEED SENSOR:

Because the sensor is an AC generator polaritytscrtical. If any stray pickup is experiencect tehield
(Bare Wire) from the sensor should be attachedateebground. The panel mounting screw at the botight
nearest the sensor terminals.

WSC-5-SDOR or DDOR

The wiring for the double set point is the saméhassingle except one more set of Form
"C" Contacts have been added. One is marked "L{p@iRelay" and one is marked "HI
Output Relay". Both sets are Form "C" Dry Conta(¥® Voltage Present)

B. OPERATION:

After making all necessary connections, adjust\imed speed set pointer(s) on the front meter fac¢he
desired wind speed alarm/control value(s) . Sedetbier Automatic or Latch mode of operation. Adjtise
time delay(s) as desired. The WSC-5 is now readyse. Apply power to the system by turning onidRUT
power supply.

The controller is now operating. The wind speetl be directly indicated by the meter. When thetcol
setting is exceeded and the CONTROL OUTPUT ciraugwitched, the CONTROL OUTPUT light(s) will
come on.



5._CHECKOUT AND MAINTENANCE:

A portable wind speed test apparatus (Model T-8041available from the manufacturer for checking th
electrical output of the wind speed sensor. T-8@illldrive the wind speed sensor at a know RPMaolihis
equal to a specific speed value. At the speci@d/ the wind speed indicator should indicate tipaiesl value
within £I mph. The test unit, if desired, may berghased, or it may be obtained on a loan basis fiee
manufacturer.

WIND DIRECTION & SPEED SENSORS
INSTALLATION

These instructions apply to roof-top installatiowwe advise that you first read over these instomstibefore
beginning assembly as several referenced itemearsupplied with your weather equipment (this esduse
most every installation is unique thus these pamtsbest obtained by the installer). Referendbded'U-Tube
Cross-Bar Installation” figure and ".Sensor Ingti@din” figure may be helpful.

Step 1: Attach the three anemometer cups to the speedrseesd.
Loosen the three set screws on the top of the amater (lower unit).
Insert the anemometer cup arms into the holessuBto press the arms all the way in and maketkate
the flat areas on the arms face toward the setvscre
Tighten the set screws.

Step 2: Attach wind vane and counter-weight to the diret8ensor head.
Loosen the two set screws on the top of the wing\(@pper unit).
Insert the vane and counter-weight into the hos.sure to press both parts all the way in andensake
the flat areas on each arm face the set-screws.
Tighten the set screws.

Note: For optimum performance and maximum beammgévity you may wish to fine-tune the balance of
both wind sensors. Place the U-tube flat on aetabth that the sensors hang over the edge. Rbéate
vane and the cup in 10 degree increments. Aftsitipaing the vane and cups verify that there is no
movement after releasing your hold (this must b@edin a wind-free environment). Balance
adjustments are made by loosening the set screfetlighter cup, counter-weight or fin and shifting
slightly away from the sensor head.

Step 3: Attach cross-bar to U-tube.
Spread end clamps and slide over the U-tube.
Insert cross-bar into the ends of both clamps.
Fasten cross-bar in a level position with screwss and washers.

Step 4: Attach U-bolts to cross-bar and U-tube.
Remove the two nuts and reinforcing plate from Rdtholts (do not remove the toothed bracket).
Insert one U-bolt through the two holes in the stbar and the other through the two holes in thtoboof
the U-arm (be careful not to damage the wires enthg U-arm).
Replace the tube reinforcing plate on the U-bott seplace the U-bolt nuts.

Step 5: Slip the U-bolts over the mast and tighten.
Make certain that the anemometer cups do not &itrtast.

Step 6: Attach guy wire clamp just below the U-tube assgmbl




Step 7: Attach base mount to the roof or side wall.
Note that the base mount U-bolt will rotate tcefity angle.

Step 8: Install guy wire anchors (not included) or locagéewwe points for guy wire attachment.

Step 9: Erect mast and install guy wires (not included) aurd-buckles (not-included).

Step 10:Ground the mast to help protect the sensors andtgte from lightning hits.
Supplies needed: mast wire clamp, grounding wiree supports and grounding rod.

Step 11:Run the sensor wire inside to the console.
Lead in wire is permanently attached to the sensr
Attach to console according to wire color code.
If necessary the cable may be cut down in lengthvioe may be added with negligible effect on the
calibration. If changing cable lengths more thaiew hundred feet you may wish contact the factory
determine the severity of the effect on calibration
Additional cable lengths are available from Tex#cEonics if needed.

Step 12:Calibrate the Wind Vane.
Be sure console is operating properly first.
This is normally a two man job with one individwaatching the direction indicated by the weatheti@ta
and the other adjusting the sensor while watchiograpass.
Two methods of aligning the vane are availablee fitst method involves loosening the large setwcat
the bottom of the wind direction sensor so thawilt rotate on the U-arm. Turn the bottom halftbe
sensor until the compass readings and the indicatiatch then retighten the set screw. The secatbdad
involves rotating the entire mast assembly untdper orientation is achieved, this technique isallgu
easier because of the heights involved but willallguinecessitate repositioning (rotating) of they/-gure
clamp.

If winds are creating rapid fluctuations in the ganaking calibration difficult, the vane can be pararily
secured in a fixed position by carefully wedgintheckly folded piece of paper or cardboard into gap
between the upper and lower halves of the dired@rsor. An alternative technique is to lap angtaver
the vane and carefully hold it in position (be ¢akraot to bend the vane when using this approach).



TYPICAL APPLICATIONS FOR

MODEL WSC-5 WIND SPEED CONTROLLERS

CONTROL OUTPUT RELAY
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SOURCE CONTROLLED
J
EQUIPMENT IS ENERGIZED FOR WIND SPEEDS BELOW THRESHOLD
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THE CONTACT RATINGS ON THE CONTROL RELAY
ARE 10A RESISTIVE.
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MODEL TV-114 WIND SPEED SENSOR

DESCRIPTION

The Texas Electronics, Inc. TV-114 Wind Speed Seissa mechanical style anemometer that measuees th
horizontal velocity of wind. The sensor is intendedgeneral long-term maintenance free operation.

The TV-114 wind speed sensor is a freestandingcddor measuring air velocity. The sensor consists
lightweight 3-cup anemometer, which is mechanicatlypled to an AC generator. As the cup mechanism
rotates the AC generator produces an AC sine wédnezarthe amplitude and frequency are proportianal t

wind speed.

SPECIFICATIONS

Operating Range:
Signal Presentation:

Excitation:
Performance:
Accuracy:

Distance Constant:
Starting Threshold:

Environmental:

Operational Envelope:

Temperature:
Relative Humidity:

Physical:

Height:

Cup Diameter:

Cup Wheel Diameter:
Finish:

Cable:

Weight:

Bearings:

Mounting Pole:

Warranty:

0-100 mph

AC frequency
10 rpm = 1.0 mph = 1.33 Hz
1000 rpm = 100.0 mph =
133.33 Hz
None (self-generating)

+/- 2.0 mph (0.90 m/s) over
entire range m/s)

>21.7' (6.6 m)

2.0 mph (0.90 m/s)

0-135 mph (0 to 60 m/s)
-40 to 160° F (-40 to 70° C)
0-100%

7.5" (19.0 cm)
4" (10 cm)
18" (46 cm)
Gold Anodized Aluminum
60' (18 m) supplied with sensor
3.75 Ibs. (1.7 kg) with cable
APEC 3 or better
0.75"1.D. (1.9 cm)

3 year



FEATURES & BENEFITS

Non-contacting brushless AC generator for longatenaintenance free operation
No plastic parts for extremely long life
Precision stainless steel bearings for stalalitgt repeatability
- Crossarm included with purchase of matching wdimdction sensor
Easy installation and maintenance
- Over 25 years in production
Lightweight and rugged anodized aluminum exterior

INSTALLATION & MAINTENANCE

Installation consists of attaching the unit to sstmaa the supplied mounting pole. If a crossarmsied, the
entire unit can be bolted to a mast or attached)vimlts.

The sensor is dynamically calibrated at the factorg due to the nature of its operation should-equire field
calibration. Field maintenance should include oo cleaning of the cup assembly and inspectiche
internal mechanism to make sure it is free froneats and debris. In some applications users may toee
occasionally verify and document sensor accuratly assynchronous test motor. Possible bearing abd A
generator replacement every three to five years.

ORDERING INFORMATION

Model # Description

TV-114 Wind Speed Sensor, Heavy Industrial

TV-114A Wind Speed Sensor, 4-20mA
* Sensor is designed to work with TD-104-5D windedtion sensor.

Optional Parts / Accessories

CA-1 Crossarm, pre-wired
T-8011M Synchronous motor for calibration
Cable Additional Cable



TV-114 WIND SENSOR

G-114 GENERATOR

The chart below shows the maximum output obtainabla this generator, under a no load conditiohisT
signal may be scaled down to fit many customerireqents.

R. P. M. VS. OUTPUT

RPM | MPH KNOTS G-114 AC GENERATOR
AC VOLTS DC VOLTS
0 0 0.000 0.00 0.0
50 5 4.345 0.22 0.35
100 10 8.684 0.45 0.78
200 20 17.368 0.95 1.65
300 30 26.052 1.43 2.38
400 40 34.736 1.92 3.12
500 50 43.420 2.38 3.83
600 60 52.104 2.86 4.60
700 70 60.788 3.32 5.35
800 80 69.472 3.79 6.11
900 90 78.156 4.25 6.90
1000 100 86.840 4.70 7.65

M. P. H. VS. FREQUENCY

M.P.H. FREQ. M.P.H. FREQ.

5 6.66Hz 55 73.315Hz
10 13.33Hz 60 80 Hz
15 20Hz 65 86.645
20 26.66Hz 70 93.31
25 33.325Hz 75 100 Hz
30 40Hz 80 106.64Hz
35 46.655Hz 85 113.305H7
40 53.32Hz 90 120 Hz
45 60Hz 95 126.635Hz
50 66.65Hz 100 133.33Hz

NOTES:

Calibration may be checked by rotating the anemier head at a known RPM. The above
table shows the value that should be displayetthemndicator.

The_AC Voltscolumn shows the output directly out of the traittam

The DC Voltscolumn shows the open circuit voltage out of tl&t4 DC adaptor.

wn



Warranty

Texas Electronics, Inc. (hereafter TEI) warraneseljuipment manufactured by
to be free from defects in material and workmanshipon return, transportati

charges prepaid to TEI, within three (3) years rjinal shipment of sensors a
one (1) year of original shipment of electroniegarders and indicators, TEI w
repair or replace, at its option, any equipmentcihit determines to contai
defective material or workmanship, and will retwand equipment to purchasg
F.O.B., TEIL. Texas Electronics shall not be olikgshowever to repair or repla
equipment which has been repaired by others, abusgaloperly installed
altered or otherwise misused or damaged in any Wal. will not be responsiblg
for any dismantling, re-assembly, or reinstallatoharges.

This warranty is in lieu of all other warrantiexpeessed or implied. TEI shg
not be liable for any special, indirect, incidenta consequential damag
claimed in connection with any rescission of thase@ment by purchaser.

For a list of specific items covered by the extehdarranty, see th€hree-Year
Warranty Equipment List



Three-Year Warranty Equipment List

Effective February 1, 1992 all of Texas Electronlos. sensors will carry a Three-Yeasarranty instead of the previous
One-Year The remainder of terms and conditions of therargy remains unchanged. A specific list of iteiitofvs.

Sensors Covered by Three-Y&darranty

Parameter

Model No.

Wind Direction

TD-105 (Synchro)
TD-104D (Potentiometer)
TD-110-L2 (Photo-Chopper)
TD-106 (Potentiometer)

wind Speed

TV-110-L2 (Photo-Chopper)
TV-110-L3 (Photo-Chopper)

TV-114 (A.C. Generator)

Barometric Pressure TB-2012
Relative Humidity TH-2013
TH-2013V
Rainfall TR-525
TR-6118
Temperature TT-101 (Outdoor)

TT-103R (Surface Mount)
TT-103R-W (Water Probe)
TT-309I (Indoor)

Solar Radiation

TS-100

Systems Covered by Three-Yad&arranty

Model No. Description

WSC-5-S Wind Speed Controller

Single Set Point
WSC-5-ST Wind Speed Controller

Single Set Point with Time Delay
WSC-5-D Wind Speed Controller

Dual Set Point
WSC-5-DT Wind Speed Controller

Dual Set Point with Time Delay
WDC-2 Wind Direction Controller




