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Dear Ladies and Gentlemen, 

This booklet was composed to make it easyier for You, to sell weatherinstruments in your
specialized store. Often customers and even staff have difficulties or questions concerning
handling weatherinstruments. You can use in a sales-conversation some of the contents of
this booklet, shortly you will notice that the booklet contains important, even essential
information about how to handle different weatherinstruments. One thing is for sure : your
customers will surely approve and value the way you can inform them.

This booklet contains the manuals of Kontrabarometers, Torricellis, Sympiesometers,
Mechanical barometers, Hygrometers and Thermometers. Simultaneously interesting views
of different instruments will be introduced to you together with their historical background.
 
To avoid and to prevent problems we suggest You to read this booklet and follow the
instructions before activating a weatherinstrument.

Even in this computer and multimedia-age, weatherforecasts are never customized to be
correct for your own neighbourhood. Often there are major discrepancies between the
forecast on the radio or television and the actual weather where you live. Weather instru-
ments give you the possibility to correct these general forecasts to an accurate weather
forecast for you own home, we call this the micro-climate-forecast. And what could be better
than to have it always at the right end in weatherforecasting, to be the weatherman who tells
the truth...
  

Yves Dingens Robert Coens
Managing Director Sales/Export
Denis Dingens Ltd Denis Dingens Ltd
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Contrabarometer
The contraba rometer and the T orricelli-barometer are very sensitive and p recise weather-instruments.

The big advan tage of the co ntrabarom eter is the easy to re ad measu ring-scale. A  difference o f 1 millimetre in  the

mercurytub e becom es a tenfold en larged differe nce in the tube  with the colou red liquid, thu s 1 centimetre . 

Manual for Contrabarometer
Be careful unpacking the barometer. Attention, the glass-tubes are fragile! After you prepared the displayplace

of your barometer (solid mounting-bracket), you can put the instrument in place. Replace the rubber stopper by

the glass plug.  Now, and not earlier, is the moment to open the stopcock. The mercury starts his way

downwards while the coloured liquid-colum n rises. The movement of both liquid-columns stabilizes on the

actual airpre ssure. 

When you want to move the barometer to another

location you have to b ring the barometer in an

angle of 45/ (see drawing). The mercury starts

filling the upper reservoir on your left hand while

the coloured liquid is gathered in the lower right-

hand reservoir. W hen the mer curyreservo ir is

practically filled, you can shut the stopcock.

Attention!!! If the barometer during transporta-

tion or storage is exposed  to excessive  heat, it is

prohibited to fill the mercuryreservoir completely.

The heat expands the mercury in the tube what

could result in break ing of the glass tubes.

That is the reason that we advise to keep a  little

"bubble" in the mercuryreservoir. It gives the

mercury  the room it needs to expand. So, when

filling the mercuryreservoir, close the stopcock

while you  still have left a little "b ubble" .  

The dial on your contra-baro meter shows the ac-

tual airpressure in inches and  mill ibar

(hectopascal). Because the right-hand indicating

tube reads low pressure at the top a nd high pres-

sure at the bottom, this system of barometer is called "Contra"-barometer. Descriptions or symbols on the dial

like Rain, Change, Fair, ..., are put onto the scale to give you an idea of weather-behavior. Important in the usage

of the contra-barometer is the interpretation of the trend of movement (rising or falling). In order to obse rve a

trend, we mounted on/next to the right-hand tube a moveable indicator. Each time you take a reading of the

airpressure, place the indicator equal to the level of the actual airpressure. Directly proportional to the

differences in airpressure you can make an accurate weather-prediction for approximately six hours,  valid for the

microclima te of your neigh bourho od.   

The Weatherchart
This weatherchart is designed to assist  you while making your own weather-predictions. The chart is the result of

the consequent weather- and airpressureregistration during a very long period by a French monk. This monk

measured each day the airpressure and made notes of the weather on that day. After years of registration and

observatio n he could  prove the link  between air pressure an d weather. 

The indications on the weatherchart, compared with the reading of the airpressure on the contra-barometer and

the airpressure-tre nd (falling, rising o r stable), are m aking it possib le to state a reliable weatherprediction for the

next six to twelve  hours.  
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Winter High pressure readings Summer

 airpressure over 760 mm - 1,020 mbar - 30.10 inches

Increasing frost - Fog
Clear - Frosty weather

Continuous frost
Clear intervals - Hoarfrost

Thaw - Cloudy
Wind - Snow - Glazed frost

Rising rapidly
Rising slowly

Stable after rise
Stable after fall
Falling slowly
Falling rapidly

Wind - Clearing rapidly
Steady - Very dry

Clear - Dry - Warm
Cloudy to bright
Cloudy and rain

Sultry - Thundery

Winter Middle pressure readings Summer

airpressure between 750 to 765 mm - 1,000 to 1,021 mbar - 29.50 to 30.10 inches 

Showers - Cold rainfall
Clearing slowly - Colder
Cloudy to bright, misty

Light wind - Damp
Light wind - Thaw - Snow
Wind - Rainfall - Warmer

Rising rapidly
Rising slowly

Stable after rise
Stable after fall
Falling slowly
Falling rapidly

Showers - Rainfall - Cool
Decreasing wind - Bright
Cloudy to bright - Warm

Light wind - Sultry
Continuous rain 

Wind - Showers - Cool

Winter Low pressurereadings Summer

airpressure below 750 mm - 1,000 mbar - 29.50 inches

Showers - Rainfall - Cloudy
Decreasing wind - Misty - Colder
Decreasing wind - Drizzling rain

Continuous showers
Wind - Much rain

Storm - Rain or snow

Rising rapidly
Rising slowly

Stable after rise
Stable after fall
Falling slowly
Falling rapidly

Showers - Rainfall - Cloudy
Decreasing wind - Bright intervals

Decreasing wind - Light rain
Continuous rainshowers

Wind - Plenty of rain
Storm - Thunderstorm - Hail

Rapidly : more then 2 to 3 mm ; Slowly : less then 2 to 3 mm ; Stable : less then 1 mm

Useful Hints  golden rule: Move a Contra-barometer = 45/

If you want to move a contra-barometer (perhaps to  clean, to paint, ... the wall) you always have to bring the

barometer in an angle of 45/. The mercury start filling the upper reservoir on your left hand while the coloured

liquid is gathered in the  lower reserv oir on your r ight hand. W hen the mer curyreservo ir is practically f illed, you

can shut the stopcock. The contra-barometer is ready for moving.

 

Attentio n!!! Fragile !!! How to preve nt spontaneously breaking of the glass tube s?

Cause Excessive heat!!! Spots, solar rays, the greenhouse-effect in some windowdisplays are often the

cause of such calamities. The mercury expands under the influence of heat. This expansion can

build up such an amount of pressure that the glass tubes break.

Prevention A contra-barometer in display should always be displayed with the stopcock opened. In a working

contra-barometer a pressure built-up in the mercury-column is impossible. If you want to store or

move a contra-barometer, your first action is to follow the storage-instru ctions and b e careful to

leave a little "air-b ubble" in th e mercuryre servoir as an e xpensionr oom for th e mercury.

Cleaning and maintenance

We advise for a regular cleaning, at least once a year:

Wood (excepting black painted wood), the scale of parchment and brass parts will be treated with a

fluff-free cloth and beeswax. DO NOT  apply beeswax directly on the instrument. Apply a tiny amount

of beeswax on the cloth. P olish carefully the instrument until it shines.

 Black painted wood, glass parts, plexi can be cleaned with a window-cleaner (like Instanet,  Mr. Proper,

...) and a fluff-free cloth. DO NOT apply window-cleaner directly on the instrument. Apply a tiny

amount of window -cleaner on the cloth. Polish carefully the instrument until it shines.

Once a week dusting the instrument is sufficient to keep it in condition.
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The Torricelli-Barometer
Our Torrice lli-baromete rs are what you  could call

Syphon-barom eters. A vacuum glass tube is filled

with mercury. The curve with the mercury-container

below has  the same funtio ns as the buck et filled with

mercury d uring the To rricelli-experim ent.

You received this Torricelli-barometer in locked

condition. In order to engage the Torricelli-barome-

ter you have to lean it backwards in an angle of

appr. 45/ (see drawing). Now you can unscrew the

mercury-container. The plunger in the container has

to be removed. Slide the glass cover into the reser-

voir. Bring the Torricelli to an upright position and

move it carefully to the mo unting place. W hen you

want to move a Torricelli, first lean it in an angle of

45/, the mercury starts filling the glass tube, then

close the mercury-co ntainer. W hen you wan t to

move the Torricelli for a longer period, or for stor-

age reasons, you have to  place first the plu nger into

the container.

Calibrating the Torricelli-Barometer
The location of th e barometer plays an important role in measuring the airpressure (each 11.48 yard 1 mm

(0.039") difference, or each 8.75 m eter 1 millibar) is it necessary to calibrate the barometer. Our Torricellis are

very easy to calibrate. The glass tube is vertically m oveable. O ne can adj ust the mercu rytube until the M ercury-

level  is equal to the ac tual airpressur elevel. To  know this actua l level you have to contact the nearest airfield or

meteorological institute. Check also the examples in the contrabarometer-section. It is necessary to calculate the

actual airpressure for your location when the altitude differs from the a irfield/institute. Calibr ating a baro meter is

pretending if the barome ter would b e on a sealev el location.  The Torricelli-barometer has to be calibrated

before use.

Cleaning and maintenance

We advise for a regular cleaning, at least once a year:

Wood (excepting black pa inted wood), the scale of parchment and brass parts will be treated with a

fluff-free cloth and beeswax. DO NOT  apply beeswax directly on the instrument. Apply a tiny amount

of beeswax on the cloth. P olish carefully the instrument until it shines.

 Black painted wood, glass parts, plexi can be cleaned with a window-cleaner (like Instanet, Mr. Proper,

...) and a fluff-free cloth. DO NOT apply window-cleaner directly on the instrument. Apply a tiny

amount of window -cleaner on the cloth. Polish carefully the instrument until it shines.

Once a week dusting the instrument is sufficient to keep it in condition.
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Calibrating a Contra-Barometer
Why calibrating ?
A contra-barometer is a very precise instrument to measure the airpressure. Because the airpressure also changes

whit different heights, it is necessairy to calibrate a contra-barometer for his location. A contra-barometer that

indicate  760 mm on sealevel will indicate, without a calibration, on a height of 220 meter, 739 mm. By

calibrating a barometer one insure s that in identical we athercond itions on differe nt heights, the sam e readou t is

given on the grad escale (in our example thus 760 mm). Airfields and weatherstations usually have two

mercuryb arometer s, one set for sea level, the other se t for the local heig th. 

Preparation
The easy way
What is the  local height ?

Make a phone c all to the neare st airfield/weatherstation and ask for the actual airpressure. Mention the fact that

you are calibrating  a contra-ba rometer an d check the  height from the a irfield/weathersta tion. Is the heigt th e

same as on your location you can set the barometer equal to their barometer. Is there a difference in height, you

have to calculate.

Ether in a dr opping-b ottle, coloure d liquid (if need ed) and tissue s should be  placed re ady.

Preparation from the calibrationset : needle on the squirt, hose over needle.

Take the stopper out of the right hand tub e. When necessary (as for the K1000) loosen the upper right

holderscrew from the tube so that you easyly can feed the plastic hose into the glass tube.

Method of Calibrating
When  you are goin g to calibrate  a contra-ba rometer the  stopcock  has to be o pened. 

Carefuly  feed the hos e into the right ha nd tube. B ring the end of the hose a little bit d eeper then  the future liquid

level. Take the  surplus liquid out pull the lever from the squirt. The level of the fluid falls. Always take

somewhat more liquid to compensate the liquid clinging to the glass tube. When this liquid falls the fluid level

rises.

Attention !!! W hen taking the h ose out be  careful. The  liquid make  stains.Tissues r eady !

To add coloured liquid the squirt has to be filled with the proper amount and colour anyline. This is achieved by

using the hose to suck up the liquid. This way there is no air when you add the anyline. Feed the hose carefully

into the right hand tube, just into the liquidlevel. By pressing slowly the squirt, liquid is added and the level

rises. Add always more fluid then seems necessary, the volume from the hose pushes fluid away).

Add one or two  drops E ther (with the help  of the drop per) in the gla ss tube. The evaporation from the Ether

cleans the inner tube. C aution : Only E ther can be  used for this op eration bec ause it evapo rate comp letely and it

is harmless tot the coloured liquid.

When necessary fasten the holderscrew from the right hand tube. Put back the special glass stopper.

Clean liquids back in their bottles. Clean toroughly t he calibrationset with Ether. Keep bottles, squirt, and other

parts togethe r and keep  them out of re ach for child ren. 
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Or, with known factorysettings, you can use the mathematical way :

Examples
On our chart of heights the village Soumagne is indicated with an average height of 220 m eter.  A custom er in

Soumagne lives on a slightly high er location : 2 50 meter. E ach 10.5  meter diffe rence of height is equal to a

difference of 1 gradation (1mm) on the scale. One Millibar (or Hectopascal)  difference on the scale is equal to a

difference of hight of 8 meter. The factoryset calibration was for a height of 22 0 meter. It is nec essary to

calibrate the contra-barometer for the higher location. The controbarometer-reading shows 740 mm.

Calculation (mm) :

250 meter - 220 meter = 30 meter

(+) 30 meter (future location) : 10.5 meter = 2.85 mm liquid to take 

The level for the higher locatio n has to be 7 40 + 2.8 5 = 742 .85 mm o r ~ 743 m m on the gra duationsca le

from the barometer.

An optician purchased some barometers. The shop is located in Theux, what means that the factorysettings are

normally  set on 170 meter. A customer from the optician lives in Brussels. Where he lives the actual height is 60

meter. Th e contra-ba rometer sho ws now 10 40 mba r. 

 Calculation (mbar) :

170 meter - 60 meter = 110 meter

(-) 110 meter (future location) : 8 meter = 13.75 mbar liquid to add 

The level for the lower location has to be 1040 + 13.75 = 1026.25 m bar or ~ 1026 mbar on the

graduation scale from the  barome ter.    

For both exam ples one ca n, to control the  outcome , make a simp le calculation in  order to c heck the rightness of

the calibration :

Example 1 :

Shop Soumagne (220 m eter) 740 mm

Sealevel (0 meter) 719 mm

250 meter /10.5 meter = 23.81 mm, 719 mm + 23.81 mm = 742.81 mm (~ 743 mm)

Customer Soumagne 743 mm

Example 2 :

Shop Theux (170 m eter) 1040 mbar

Sealevel (0 meter) 1019 mbar

60 meter /8 meter = 7.5 mbar, 1019 mbar +  7.5 mbar = 1026.5 mbar (~ 1 026 mbar)

Custome r Brussels 1026 mbar
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Airpressure
One of the most important elements in meteorology is the measuring of the airpressure. The earth is surrounded

by a thick layer of air (a ppr. 100 0 kilometer ). When  climbing highe r, the air beco mes thinner. T his layer of air is

called “atmosphere”. Scientists divide this atmosphere in different layers in order to be able to catalogise natural

phenomena. These different layers are called Troposfere, Statosfere, Mesosfere, ... . The air in the atmosphere is

composed out of different c hemical elem ents like Oxyg en, Nitroge n, Hydro gen, Methane, Carbondioxide, .... In

normal breathing-air there is appr. 21% Oxige n and 78%  Nitrogen. T he molecu les of these gase s are always

moving. In the upper layers, were the gravitational pull is small, there are only few of these molecules so the

pressure is low. Down to earth there are many molecules, constantly moving and colliding, so here is the

pressure high. It is the constant co lliding of these m olecules that we  can measu re as airpress ure. This p ressure is

often varying. When one measure the pressure in our regions one will notice that it varies between 28 and 31

inches. The changes in the airpressure are caused by approaching weatherchanges . By using the m easureme nts

from the changes it is possible to make  accurate weatherforecasts   

Mercury
To a chemist mercury is known as Hg, number 80 in the Mendeljeff-table, coming from the Greek "Hudoo r"

(water) and "Ar guros" (silve r), so it means "watersilver". Through the centuries we come acro ss different names,

like "moveable silver" and "quicksilver" and finally "mercurius" from wich our English "mercury" was derived.

Mercury is a metal with a high density (13.6) that has a liquid form at roomtemperature. The melting-point of

Mercury is -38.9 /centigrade  and the bo iling point is 35 6.7/centigrade. This “special” metal has nowadays a bad

reputation. Yet, one should not exaggerate, even if handling potential dangerous materials. If correctly handled,

there is even no risk a t all. You have a larger risk to get a Mercury-poisoning while eating fish in a restaurant or

when your d entist is placing a n ew filling in your teeth . Some ad ditional exp laining is prob ably necessa ry :

Farmers  and ran chers in ag riculture use  herbicide s and inse cticides. Lots of these chemical products are based

on Mercu ry. At last these products get into the foodchain, some directly, some travel a long way through our

rivers and land into the seas. Here  are a lot of a nimals tha t assimilate  the Mercury. Fishbones for example have

one special ability : they accumulate Mercury. Any good cook will tell you that to prepare a fumet (fish-stock)

he has to co ok the fishb ones no  more tha n 20 m inutes. If he exceeds th is cooking -time, the m ercury-sa lts will

delute into the fumet and make it hazardeous to your health.

Also the fillings used by dentists are based on Mercury : amalgans. Recent German researchers indicated that

excessive use of amalgan-fillings is damaging your health.

The mercury in o ur barom eters is completely sealed from the outside air, so there is no danger at all. The

mercury becomes potential dangereous at the moment the tube actually breaks. The mercury that is spilled at that

moment should be removed instantane ously. Be ca refull with jewelery, M ercury reacts w ith many meta ls (gold

also !) and forms a malgans. T he manua l provides yo u with the safe method  you’ll have to use  if a

contrabarometer is damaged.

Historical
In a short period of the seventeenth century, the invention of six important scientific instruments had an

enormous influence on the accelerated developme nt of science. These instruments were the telescope,

microscope, air pump, clock and barometer. They all made experiments and measurements possible wich were

unthought of before. It is also interesting that two of those instruments , the telescope and the barometer made

known facts wich were contrary to the popular theories of that time, wich came from the teachings of Aristotle.

The Christian Ch urch had u sed them fo r centuries to su pport their tea chings. Aristotle 's theory, that a vacu um is

logically impossib le was proven incorrect by the evolution of the barometer.The origin and evolution of the

barometer is fascinating history. As happened with many inventions, a n incident out of daily life led to the

discovery that a vacuum could be created. For centuries people struggled with the teachings of the old Greek

Philosopher Aristotle, that something like this would be impossible and through coincidental circumstances, the

contrary was proved.

Around 1635 people were constructing gigantic fountains in the place gardens near Florence. They installed a

suction-pump to draw wa ter through a p ipe from a w ell. The wate r would no t rise in the pipe a ny higher than 18

Florence Ell (36 Fe et/11 mete rs). The fam ous physicist, G alileo Galilei (1 564-16 42), was asked  for advice, but

could  not find the reason. Even a genius like Galileo was blinded by the dogmatism of that time. He could not

imagine that as the water was being pump ed out of the  well that a vacuu m was bein g created a bove the w ater in

the pipe and it would not pump any higher.
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When Galileo died in 1642, he left behind notes about the incident in Florence, in wich he stated air must have

some sort of weight, but unfortunately he had n't made any further discoveries.

Galileo 's successor as court physicist for the Duke of Toscane was Evangilista Torricelli (1608-1647). He

became engrossed with the notes of his predecessor and experimented with water, attempting to create a vacuum,

but more specifically to prove that air pressure was responsible for raising the water level within a vacuum.

Since the lengt of the pipe used in Florence  11 meters (36 feet) was very aw kward., he looked for a  less

complicated method. Torricelli was first to try to make an instrument that could prove the changes of the air:

sometimes heavier and sometimes lighter. He wrote this to a friend in the summer of 1644, complete with a

detailed description of the well-known exp eriment of the glass tube in a bowl with mercu ry. (it is unknown if

Galileo  or one  of his pup ils sugges ted the u se of me rcury)

For the experiment he used a glass tube of 1 meter (39 inches) long, wich was melted close at one end. He

complete ly filled it with mercury,  closed the open end with his finger so the mercury would not escape, turned

the the tube upside down, submerged the open end  in a tray half filled with mercury and removed his finger from

the open end . The me rcury in the tube  droppe d a few inches  but reamine d at a hight of ap proxima tely 76

centimeters (30 inches) from the surface of the mercury in the tray. Experiments like the one of Torricelli wich

refuted age-old theories were not then proclaimed from the housetops, especially not in the Italian world of

scientists and research workers. In W estern Europe ho wever, away from the influence of Aristotle's teachings,

many experiments were done with Torricelli's idea of a vacuum. To observe the higher powers in our atmo-

sphere, research was continued.

The system with the open  mercury tray w as not very pr actical and m any improv ements  were attempted. One idea

was the use of sma ll leather bags, a ttached to the  tube, from wic h the mercu ry could no t escape bu t were porous

enough to admit the air. Wooden reservoirs were also tried, but it was Rob ert Boyle who cam e upon the best

replacement for Torric elli's tube and loo se tray. Boyle  bent the tubes  at the bottom so that the small bent end

could serve as a reservoir. These tubes then came to be known as the siphon pipe.

The French philosopher an p hysicist, Rene D escartes (15 96-165 0), like Galileo  was thrown b ack and fo rth

between the old and  new ideas. He became convinced that air could exercise pressure and this pressure was often

quite different. In 1648, Descartes impro ved the tube  design of T orricelli with a pa per gradu ation dial. W ith this

dial, the mercu ry barom eter was intro duced, a lthough it  was not yet kno wn by the nam e. The ho nour of its

discovery is given to To rricelli becau se he had a lready talked of an instrument in 1644, but the contribution of

Descarte s was very imp ortant in its deve lopment. 

Mercury was an indispensible element for this type of barometer and it is very interesting to take a closer look at

this unique metal. Its first favorable characteristic is that with its high specific gravity, it only needs a small glass

tube to show air pressure values; whereas a barometer working with water would  be 36 feet high (11 meters) (14

times longer then the Torricelli tube) as illustrated by the p roblem the  people o f Florence h ad with their

fountains. In addition, water's vapor changes are so large that it lead to incorrect readings, while the vapor

changes in mercury are so minute that they are hardly worth mentioning. At 66 degrees Fahrenheit (20/

Centigrade), the vapor o f water is almost 1 5000 tim es that of merc ury. Another  disadvanta ge of water is that it

clings to the inside of the glass tube, and with a dropping barometer, some water stays on the glass wall making

the exact height of the liquid hard to read. Mercury does not cling to the glass, it forms a convex surface in the

tube, making it easy to read.

Descartes also theorized that air pressure had to decrease according to the height (elevation) in the atmosphere.

Another French physicist, Blaise Pascal (1623-1662), agreed and in 1647 performed an experiment with

Torricelli's tube at St. Jacobs Church in Paris. He read Toricelli's tube at the top and at the bottom of the tower.

There was a small but noticeable difference between the two readings. At the top of the tower the mercury

reading was lower then at the bottom, hence the air pressure was lower at the top than at the bottom. Later, the

experiment was repeated by Pascal's brother-in-law at the Puy de Dome in Auvergne wich was 1500 meters

(5000 feet) high. This experiment yielded better results than the tower in Paris because the elevation was much

higher. The mercury read ings showed that the  air at the top of the mountain was quite obviously lighter than at

the bottom. So, science was another step ahead and the foundation of altimetry was laid.

Inventors and scientists later based many discoveries on these findings and during the period of 1650-1660 a
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connection was disco vered between the we ather and atmospheric p ressures.

Also around 1650 we find the word "barometer" being used. Gradually instrument makers, opticians and clock-

makers were engaged in the construction of barometers. They were first used only for scientific purposes, but

between 1670 and 1680 , they began to appear for private use. Shortly thereafter, barometers w ith the well-

known graduation dial in English inches appeared. This barometer showed the weather indications like "Settled,

Fair, Changeable, M uch Rain, etc.". On the E uropean continent grad uations were shown in French and German

Rhinelands using inches and later also  in millimeters and millibar scales.

The Sea rch for Sca le Enlarg ements

Researchers for the perfection of the barometer wanted larger accuracy in reading because air pressures vary on

the Torricelli scale only from 73 to 79 cm (28 3/4 to 31 in ches) of me rcury, wich give s a range of 7  cm (2 3/4

inches) in extreme we ather. Ho wever, in  normal weathe r conditions the readout varies no more then 5 cm (2

inches). Methods to enlarge the readout scale were developed in the second half  of the 17th century. The wheel

system and the co ntra-barom eter, both m ercury baro meters, were invented at about the same time at the end of

the 17th century. A third system, the aneroid  barome ter, was deve loped aro und 170 0, and pe rfected in the 1 9th

century. 

The contraba rometer to day is a pop ular instrumen t. It is a twin tube system filled with mercury in combination

with coloured alcohol or oil. There is some discussion who the real inventor of the system is but the dutch

inventor and scientist Christiaan Huygens (1629-1695) introduced the system we still use. There w ere possib le

influences from Descartes who tried to multiply the changes in the mercurylevel by placing a glass tube with a

tenfold smaller diameter o n top of the m ercurytube. T he prob lem of this system w as that it was difficult to

handle and  the vaporte nsion of wate r made ac curate read ings nearly imp ossible. 

Huygens improved this design by bending the glass tubes so the length of the system became half as long and he

used colo ured alco hol or oil.

The left tube, filled with  mercury, had on the top a container. The tube was bent in the middle and the tube on

the lower right han d had also  a container. T he right hand tube upon the container continued to an open side on

the same level as  the left hand me rcury conta iner. The scale-enlargement (tenfold)  was reached through the

different inner diameters from container and tube.

Surprisingly  enough, the contrabarometer enjoys a still growing popularity. Since the invention of Christiaan

Huygens the materials impro ved and a stopco ck is added. The  contrabarome ter is still, after more then 300 years,

the most accurate way to measure the airpressure. The improvements, made by Huygens made it po ssible to

make pre cise reading s on sight. 
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Environment
Denis  Dingens B aromete rs Ltd. pays a lot of attention producing and recycling our products in favour of the

environment. To  obtain optimum results we nee d your full cooperation. Plea se read the following instructions :

What to do in Case of Broken Tubes

1. Dismount the comp lete glasswork  from the ba rometer an d put it in a plastic bag. If possible, try to keep

the fluids seperate  in glass containers with screwtop. Be ca refull ! Watch out for sharp piec es of glass,

prevent cutting-wounds.

2. Mercu ry that is spilled on  the floor can b e retrieved b y using a vacuu mcleaner. 

3. Before you use the vacuumcleaner you have to replace the dustsack inside by a new one. After cleaning

take the sack out, seal it with tape and put it in the plastic bag.

4. If the coloured liquid is spilled, you should remove it quickly with the help from abosorbic tissues,

clean the stain with Ether, wash afterwards with soap and rince with clean water.

5. Bring the remains to your local supplier or, if it is possible in your community, dispose them together

with other chemical waste.

Our Sales Rep resentatives visit o n a regular b asis the local sup pliers and tak e care of the disposal and recycling

of the glass and  mercury.

In the design and production of our barometers we try to develop environmental-friendly techniques by using

recyclable  packaging, non-toxic or water-based coulouring and impregnation fluids. In some cases, where earlier

tropical woods were used , one uses today MD F. This is an ar tificial produc t of wood th at often is proc essed in

furniture and kitchen-manufacturing.

The special, hardened fire-proof glass we use, is completely recyclable. The filling of the tubes in the factory led

in earlier days to  spilling mercu ry or colou red fluids. N owadays, b y using a specia l vacuumsys tem (own design)

this is no longer p ossible. 

All fluids, used in barometers, thermometers and stormbottles are hazardeous. In case of spilling, it is necessary

to clean thor oughly until eve n the last bit is dispo sed. 

Mercury is complet ely recyclable. The coloured fluid has a strong colouring and corroding effect on synthetic or

lacquered materials. Therefore it is necessary to remove the coloured fluid when spilled. Use abso rbing mater ials

and rince with plenty of water afterwards. When the time interval between spilling and cleaning is too long, the

colouring b ecomes p ermanent.
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The Aneroid Barometer
From the early system of the barometer using mercury, we arrive at the box barometer, also known as a m etal or

aneroid  barometer. With this system, air pressure can be measured without the use of mercury or any other liquid

and the scale can b e enlarged . Aneroid b arometer s were introd uced by L ucien Vid ie (1805 -1866) o f France. The

idea to pump air from a bouyant box to measure its pressure fluctuation had already been discovered when the

German philosopher Gottfried Wilhelm Leibnitz (1646-1716) corresponded with the Hollander Jacobus

Bernou illi (1654-1705), in the years around 1700. They exchanged ideas for a  portable barometer in pocket size,

like a watch. It would contain no mercury, but instead, it was a small bouyant box containing springs to prevent

the box from collapsing when the air was pumped out. Later Leibnitz explained that the box had to be metal, but

never put his idea to work.Vidie developed these ideas and around 1840 he thought of the name "aneroide" wich

is derived from the Greek word "an " (for alpha privans=without), "aer" (air), and "ëidos" (form). In 1844 he

received a patent for his invention.

The box designed by Vidie was made of copper and had a ribbed cover. It was equipped with a number of steel

springs inside wich pr evented the  box from  collapsing wh en air was pu mped o ut creating "c ontra pressure"

(absence of pressure). Its most important feature was that the cover of the box would rise when air pressure

dropped and would be pressed down whith rising pressure. A mechanism anchored to the center of the cover

turned an axle wich moved the indicator arm according to the fluctuations of the cover. The elasticity of the box

was refined and the cover reinforced by the cover’s ribbed shape. Later Vidie installed more improvements, such

as a spring assembly on the outside of the box instead of inside. Within ten years of his patent, or before 1850,

aneroid  barometers were being sold in Europe. The calibration of the aneroid barometer can be executed by

turning the little screw at the backside (do not use force). Set the pointer first to m inimal pressu re, then to

maximum (this is to loosen the inside spring). Now set the pointer to the actual airpressure. Nowadays are

barometers essential in modern life : to predict the weather, as altimeter(aviation), as a decorative item,... but

always it is a meusureing instrument that brings us closer to the nature.

Thermometer
It is not known who the inventor of the original thermometer was. Foundations for the observation of tempera-

ture were pr obably laid  in the years befo re Christ.

Soon after 1650  the first closed the rmomete rs filled with alcoho l appeare d, they were an  invention of Ferdinand

II, Grand Duke of Tuscany. Under his directions temperature measurements with thermometers were recorded.

At that time one also experimented with mercury as a thermometer liquid but because the expansion  of alcohol is

larger than that of mercury, the use of mercury was abandoned for the time being. As early as the 17th century

we find the freezing point of water or the temperature of melting ice being used as a fixed point for low

temperatures.  As the fixed point for high temperatures one took the boiling point of water. Most thermometer

scales were invented in the 18th century, some of wich were based on rather unreliable fixed points to say the

least, such as the te mperature   of "a very de ep cellar" o r that of "melting  butter". 

One of the still used scales, was originally invented by the German Daniel Gabriel Fahrentheit (1686-1736), and

was first made in 17 17. He d eveloped  a scale where  the tempera ture of melting ice 32/ and the boilingpoint of

water 212/ showed. 

Another, frequently used scale is the Centigrade-scale, created by the Swede Anders Celcius. Still, he set the

boiling-point of water at 0 /, and the freezing-point at 100/. It was his friend, Carl Lineaus, who turned that

around to the known Celcius-scale, with boiling-point at 100/ and freezing -point at 0 / centigrade . 

Nowad ays only four of these numereous different scales are left : the Centigrade-, Fahrenheit-, Kelvin- en

Réaumu r-scales. The  table below  shows how  they are related  to each othe r : 

Celcius Fahrenhe it Réaumur Kelvin

a /C a a x 9/5 + 32 a x 4/5 a + 273,15

b /F 5/9 x (b - 32) b 4/9 x (b - 32) 5/9 x (b - 32) + 273,15

c /R c x 5/4 c x 9/4 + 32 c c x 5/4 + 273,15

d K d - 273,15 9/5 x (d -273,15) +32 4/5 x (d - 273,15) d
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Hygrometer

The origin of the hygrometer dates back from the 17th century although it could hardly be called an instrument

then, for it consisted of an anw, the stiff bristle at the to p of the chaff, o f wild oats. A ch aracteristic of this little

barb is that it will coil itself up in dry weather and uncoil itself again when it is wet. It could be used as an

hygrometer, even it was only a rough indicator for dampness or dryness rather than an accurate meter and it

useful life was only short. As far as is known it was first mentioned by the French globetrotter Balthasar de

Monc onys who visited Torricelli in 1646 “who gave him wild oats to enable him to see if the weather is dry or

wet”. 

Nowad ays a hygromete r indicates the re lative humidity o f air in percenta ges. For hea lth reasons it  has become an

indispensable little instrument in homes, offices, hospitals, etc.

Most  types are based on the action of a bimetal coil with a tolerance of 10% and with metals with a large

coefficient of expansion, reacting to dryness or humidity by shrinking or expanding. Hygrometers with a lower

tolerancedegree are the hairhygrometers. These instruments use suprathermic materials from a synthetic or a

animal origin  to measure  the humidity an d have a to lerance of ap pr. 5%. 

A hairhygrom eter with anima l-hair is also suitable  for use outside . The hair  can withstand temperatures as low as

-35/C and as high as 65/C. Outside  you’ll have mo re fluctuating hum idity-degrees as in side. This is also an

advantage  because the  hairhygrom eter will regene rate itself. 

Correcting the Hygrometer
Hygrometers should be readjusted at regular intervals (e.g. every 6 months) to prevent discrepancies. Fo r this

purpose  place the hygrometer on or under a damp cloth for about 60 minutes. After this time the poin ter should

indicate  appr. 98 %. If this is not the case the pointer should b e correcte d by turning it to 9 8% with the  aid of a

screwdrive r. An open ing is provide d at the rear o f the hygromete r to enable this a djustment to  be carried  out.  

The Psychrometer
In order to estimate the exact amount of humidity in the air one uses the psychrometer. This is an instrument that

contains two thermometers. One thermometer measures the temperature in a room, the reservoir of the other

thermometer is surrounded by a wet textile. This thermometer measures the “wet tem perature” . By using a tab le

where you h ave to fill in the mea sured value s, it is possible to rea d the exact a mount of hu midity in the air. 

This  method is only used for professional purposes, by example to estimate the effective temperature (then you

have to me asure the wind speed to w ith an anemo meter and u se a special fo r this purpos e designed  table). 

Legally (in Belgium) is the allowed maximum effective temperature 28 /Effective (based on Centigrade-scales).

We can assure you that only specially for this purpose s trained people are ab le to work temporare ly in these

conditions.

Baroscope or Stormbottle
The storm glass, chemic al weather-glas s or as we call it, the sto rmbottle is an  ancient weath erinstrument.

This  device has been in existence for more than two hundred years, but the name of the inventor is unknown.

Some give the hono ur to an Italian sa ilor, others say tha t it was discove red by acc ident by alche mists who were

constantly experimenting with the substances composing the solution with which it is made.

According to Admiral Fitzroy who described them in his "Weather book" in 1863, they were introduced around

1750 and were on sale in the shop " Under the Goat and Compasses" at Old London Bridge.

The stormbottle is simply a glass bottle, about 6 inches long and he rmetically sealed. It contains a solution with a

mixture of potassium nitrate, ammonium chloride, camphor, alcohol and distilled water.

It was claimed  to be help full in the prediction of changes in the weather, particulary high winds, storms or

tempests.

In fine weather  the crystals settle at the b ottom of the b ottle. In stormy we ather the crystals rise . 
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From the many studies carried out by Admiral Fitzroy and others, of the various appearances presente d in the

liquid and crystals, a set of rules was deduced after comparing the storm-bottle with the weather over a long

period. They we re as follows :

Clear liquid = Bright weather

Crystals at the bottom = Thick air, frost in winter

Dim liquid  = Rain

Large flakes = Heavy air, snow

Threads in upper portion of liquid = Windy weather

Small dots = damp weather, fog

Rising flakes = wind in the upper air regions

Small stars = I n winter on br ight, sunny days

The stormbo ttle has lost much  of his accurac y because the  pollution in the  air influences the r ate of electrical

tension. The chemical mixture in a storm-bottle can vary with the direction of the wind  and electrica l tension in

the air. Temp erature also a ffects the mixture.  N ormally it has to b e fixed undistu rbed in free a ir, not exposed to

radiation, fire or sun, but in the ordinary light of a well ventilated room.
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Waterbarometer

The Waterbarometer
This  was a very popular instrument in the seventeenth century. In 1619 one tells in a still existing

document about one Gijsbrecht de Donckere, who invented a waterbarometer and wanted it to se ll.

Here fo llows a piec e of this D utch tex t :

Actum XXen Septembris XVJe negenthiene
Is ghecompareert Cornelia Olorfs, huusvrauwe van Ghijsbrecht de

Donckere, ingenieur van Haerlieder Serenissime Hoocheden,

presenterende an het Collegie zeker instrument, nieuwelijnghe bij
denzelven haeren man gheinventeert, ghemempt movus perpetuus, bij

dewelcke men door het upclimmen van het water daghelic can zien de
ruijdachtvcheijt van het weder, metghaders door het nederdalen het

verzoeten van het wedere, ende door het te zeer hooch climmen ende

brobbelen de anstaende tempeesten van de see. Ende is haer toegheleijt

voor vereerijnghe dertich gulden. Hiernaer volght de maniere hoe men
'tzelve instrument moet regieren....

Especially  in the Southern Neatherlands many of

these “thunderglasses” were manufactured and

used. It is a pity that the waterb arometer  (someti-

mes called nava l weatherglass) could not be used

as a real instrument An instrument is always con-

structed with a dial. On a waterbaro meter one  will

find seldom suc h a dial. Th e basic princ iple from a

waterbarometer does not a llow a precise measure-

ment from the airpressure. The surrounding tem-

perature is one of the disturbing factors. On the

drawing you can see a side view from a

waterbarometer. This view shows you a glas,

partially filled with a coloured  liquid. Abo ve this

liquid is, totally enclosed in the glass, air. Because

the opening from the spout is the only opening

from the waterbarometer, the airpressure develops

a certain force on the liquidlevel. The changes in

temperature however expand or shrink the enclosed

air and liquid. These changes influence the level of

the liquid in such a way that a precise measurement

from the airp ressure bec omes nea rly impossible
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Influence from the weather on the waterbarometer :

Slowly rising from the liquid in the spout

Approac hing storm wh o, if he does not cha nge of direction, startts within 8 to 2 4 hours.

Quickly rising o f the liquid

The storm is very close

Water drips out of the spout

It is storming

Quickly falling from the liquid level during a storm

The storm is almo st past

Liquidlevel stable, appr. In the middle of the spout

Beautiful, stable weather

Filling the Glass and Colouring the Liquid
Colour distilled water with the supplied dye. Fill the wa terbarom eter with the  coloured  liquid un til the level is

appr. 1 in ch abo ve the start o f the spout.
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Tendancybarometer
Alexander Adie, a scottish optician, patented on december, 23rd 1818 the first portable barometer. He nam ed his

invention “Sympiesometer”. This word comes from the combination of two Greek wo rds : Sump edzein  (pressing

together) and Metron (measuring). This barometer was was significantly shorter than an mercury-barometer

(wich needed a min imum length of 80 centimeter) and became very popular. The instrument was mainly used on

ships. The  instrument actu ally shows us tend ancys of weath er, so nowa days we call it a ten ancybaro meter. 

The introduction from the aneroid barometer, sometimes called drum-barometer, in appr. 1870, made the

instrument almost forgotten. Since 19 97 Ding ens Baro meters pro duce tend ancybaro meters. No wadays, this

instrument is still hand-made, but we have now the advantage to use modern materials with technical better

qualities than the original ones. This is the reason that the replica functions better than the original. Based on the

principle  of Adie, in 1997 a whole new range of high precision tendancybarometers where nominated for the

“Golde n Silmofor te chnical innov ation” at the  Silm o Fair in Pa ris.  

Using the Tendancybarometer
The level from the red fluid in the tendancybarometertube rises or falls with the airpressure. High pressure

lowers the level and low pressure let it rise. This short barometer is very temperaturesensitive and need a a

correcti on to indicate the r ight weather. T hat is the reason  why you have  to read the the rmomete r-dial (blue

fluid) in comb ination with the b arometer  (red fluid) in ord er to estimate the  weather fore cast. 

The difference between the two coloured fluid-columns is then set with the indicator on the right upperhand

scale.

Example : When the red fluid  is 8 grade  marks a bove the  blue fluid(=”+”), the forecast is stormy weather ;

when the red  fluid is 8 grade ma rks below the blue fluid(= ”-”) the prediction is very d ry weather.

When you take in co unt that sudde n changes in a irpressure ind icate short-notice change s in weather an d, smooth

changes in the airpressure indicate long periods of a certain weather, one can mak e very accurate predictions.

The indicator on the right up perhand  is not a elemen t of decoratio n but a usefull too l to observ a nd to registrate

the changes of weather. As conclusion  of this manual one can say : the more you use the instrument in a proper

way, the better your weather forecasts become.

Usefull hint
When the tendanc ybarome ter is delivered  to you with an in terrupted red fluid-column (airbubble) you can solve

this problem easily. For transportationpurp oses the open end o f the U-shaped tube is sealed w ith a rubber hose

and plug. Hold the instrument upright, remove the plug for an instant and put it back on the hose. Push now on

the hose. You’ll see the fluidlevel change. The interruption will disappear now. Please remove hose and plug

when putting the tendancybarometer into action. Store hose and plug together with the guarantee so you can

solve problems later if they occur.

Calibration
The tendancyb arometer  shows tend encies of pre ssure. The c alibration is rela tively simple : A t the moment the

atmosphe ric pressure shows appr. 760 mm or 1013 mBar/hPa the level of the two liquids should be equalized

(level red fluid=level blue fluid). The tendancybarometer is now ready to use. If you want to calculate the

barometerreading, this is also rather simple : 1 dash difference(read on Celcius-scale) between red and blue

fluids = 4 mm  Hg. 
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Digital instruments

In the past years o ne can notic e an increase  in the digitalizing of the classical meteorological instruments. At

first, there where only digital thermometers, but nowadays for each instrument, known to man, there is a digital

counterpart. The prin ciples of these digital instraments are almost always the same. A measuring component

influences an electrical crystal. Changes in the electrical current are relayed to a processor where the data are

processed and checked with the data of a stored table. The fitting value is generated and displayed on a screen.

(mostly LCD (liq uid crystal disp lay)-module ). Occasio nally LED ’s (light emitting diodes) are used to display the

values.

Out of the above one can easily deduct that the quality of the instrument relays completely on the quality of the

measuring component. At this moment the digital technique allows us the measure very precisely temperatures

even in a bigg er range than  we could w ith the classic instrum ents (tempe rature-read ings in reactor s, space, ...)

Even time is measured very exactly, altough... A radio-signal(DCF77) is emitted by a tower in Frankfurt . The

timesignal is broadc asted abo ut 1500  Km aro und this tower . Receivers, capab le of translating this time signal,

use the broad cast to calibra te their internal clock and to show the correct time and date on a display. The actaul

time-measuring is performed by a atom-clock in a scientific institute in Frankfurt. The receivers are programmed

to compare regulary the displayed values with the reveived values. When there is a difference, the displayed

value will be adjusted to the received value. The date and time, displayed by these devices is very exact (a

deviation of 1 second is to expect in several hundreds of years!) and reliable.

With  other instruments, the digital technology is not so full of succes. When measuring the airpressure or

estimating the exact humidity of air, there are lots of instruments available in the market that gives an impression

of exactness, but in actual use they show deviations in the measured values (more then 15% deviation!).

Caused by the massproduction of these devices there is a huge price-instability. Caused by the progress in digital

techniques and the miniaturizing more and more functions are integrated in one single device. There is also a

trend towards d evices with  wireless sensors, outside temperatures are measured on location and the values are

transmitted (m ostly on 433  Mhz) to  a receiver. 

Manufactorars also have an  eye for environmental aspe cts. Some o f the devices a re equipp ed with solar p anels

(daylight is used to pro duce the ele ctrical energy for the device). Most of these digital instruments are

momentarely very polluting (used materials, batterys, consumer goods).

The life-time of a digital instrument is estimated at appr. 8 years. The liquid crystals will deteriorate after a

certain time what causes a fading of the display. The inner electrical crystal will inflict an increasing error-

margin. This increasing deviation is directly related to the  life-time of the instrument. After a while the measured

values become completely unusable.

When it is getting cold, the batterys in the outside sensors, will fail.(the same problem when trying to start your

car when it is freezin g). Due to the  greater chan ges in tempe rature it is stongly ad vised to rep lace the batter ys

more often. In normal conditions the lifespan of the batterys used in digital instrumen ts is appr. one year. Almost

every instrument has an indication when to  replace the batterys. When indicated, please do so immidiatly. Do not

leave old batterys in th e instrument. T he chemic al compo nents in old  batterys can cau se irreparab le damage  to

your instrument
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Eco-celli ®

The Eco-celli is a new type of b arometer  with the same p recision of m ercury-baro meters. Ye t the basic princ iple

is comple tely different. In stead of Mercury, as in traditional fluid-systems, the functioning is based on the

compre ssability of gases. On  the left upper h and of the ba rometer yo u can see the gas above the red fluid in the

reservoir. This gas provide a constant counterpressure against the atmospheric airpressure.

- High airpre ssure: Airpressure pushes on  the open sid e of the barometer onto the surface of the red fluid. The

gas in the barometer will be compressed and one can see the falling of the  red fluid level in

the right hand tube.

High airpressure indicates fair weather.

- Low airpressure: The airpressure p ushes less onto  the surface of the red fluid. The gas in the barome ter will

expand and one can observe the rising of the red fluid in the right hand tube.

Low airpressure indicates bad weather.

A very important factor in measuring with barometers is the temperature. Due to high temperatures, fluids and

gas will expand, causing an error in the readout on the scale. The eco-celli does not have that problem. In the

construction of the eco-celli a high pr ecision therm ometer is used , mounted  parallel to the b arometer . This

thermometer has the same exp ansion/com pression-rate  accordin g to the temp erature. W ith the help of a

moveab le scale, one sets the scale to the actual temperature (blue fluidlevel). The error caused by the tempera-

ture is so automatically corrected and one can read the correct airpressure.

On the barometerscale there is a second indexpointer. This is the tendancypointer wich is very importan t in

making your own forecast. At each reading of the airpressure you’ll have to set the tendancypointer equal to the

red fluidlevel of the barometer. When airpressure-fluctuations occur, the fluidlevel will differ from your pointer.

The difference is the indication of the comin g weather. T he change , and the spe ed of chan ge indicate w hen to

expect changings in weather. Quick changes of the fluidlevel indicate sudden weatherchanges, slow changes

promise slow and smooth weatherchanges. It is thus not the absolute value of the barometerpressure, but the

changes in the fluidlevel that make reliable weatherforecasts possible.

When you, with the help of the seasonal weatherchart (page 4), regulary registrate airpressure-values on your

barometer, you’ll be able to  make a reliab le forecast for yo ur own neigh bourho od. The  weatherfore cast,

distributed by the media, is only valid for greater regions. The forecasters do not bring into count the local

influences like a forest, lake, riv er, .... This is called  in meteoro logy the “micro -climate”. With the help of you

Eco-celli-barometer you’ll be able to make accurate forecasts for your own “micro-climate, and this for a time-

interval of 6 to 12 hours in advance.

The Eco -celli has some remarkable an d important advantage s:

a) the system doe s not contain a ny hazarde ous eleme nts (like mercur y), but it contains a fluid based on red

pigmented  oil. The ther momete r is filled with blue co uloured alc ohol.

b) the scale is three time s larger then the  one of the classical Torricelli-barometer. Together with the contrast of

the couloured fluid this is highly enhancing the readability of the scale.

c) the baroma ter is handcra fted out of high  quality capillary gla ss. In a special p rocedur e all glastension is

removed during the production. This, together with the low specific gravity of the couloured oil, guarantuee

an easy and safe  transportatio n of the barometer. Also, the re are no re strictions for transp ortation by p lane(in

contrary to the mercurybarometers).

d) due to the special constroction of the eco-celli, there are no problems when it is taken of the wall or if you

want to move it. O ne can eve n place it vertica lly, without having to close it! T he rising or falling o f red fluid

will be reduced by the co nstruction in order to prevent mixture o f oil and gas.
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ENGAGE THE BAROM ETER:

Yuou received the barometer in closed condition: on the right upperhand of the barometertube You’ll notice a

rubber hose an cork.

- Hang the barom eter at the wall. If you  notice interrup tions betwee n the fluidcolum n, pince with thumb and

pointingfinger the rubber hose. You’ll see that the interruptions will disappear towards the reservoir.

- Remove carefully the rub ber hose a nd cork (sto re them on a  safe place, You could need them later). Insert

now the ho llow glass plug. T he purpo se of this plug is to p revent the po llution of the fluid b y dust.

- The barome ter is now fully functio nal. Please wa it about one hour, before taking measurements of

airpressure. Due to the transport, the gas-pressure  is higher then normal and the instrument has to be on the

same temperature as the surrounding-temperature.

- Between barome ter (red) and  Thermo meter (blu e) is the barometerscale. When the instrument is climatized,

one can start with measurement of the airpressure. Slide the scale until the thermometerpointer points at the

fluidlevel of the thermometer.

- By doing this, the temperature-correction is executed, and you can read the correct air-pressure on the

barometerscale.

- Set the second  indexpo inter to the fluidle vel of the barometer. This is the tendancypointer. The next time

you’ll perform  a reading, Y ou can see  te difference an d the tenda ncy of the airpr essure. 

CALIBRATION

- The barometer You purchased, is calibrated to sealevel (0 meter). When You use the barometer in an area

that has a different height, you’ll have to calibrate your

barometer. A calibration-set is therefore enclosed.

- Ask at a local wea ther-station, a nearby airfield, your

optician, .. for the actual airpressure. Set this pressure

on your instrum ent.

- You can also calculate the difference. For each 8 meter

higher above sealevel, You’ll have to substract 1 hPa

fluid.

- Substract the calculated  amount o f fluid until the cor-

rect fluidlevel is reac hed. Plea se keep k itchenpap er in

hand to prevent staining with the red fluid.

- Add a drop of Ether, the Ether will clean the inner tube

and evap orate com pletely.

 

- The barometer is now calibrated on your height. Once

the calibration is performed, you’ll be able to measure

the accurate air-pressure. When you change the height

where youy operate the barometer, You’ll have to

calibrate  the instrument to the new height. If you go

below your heightlevel, You’ll have to add fluid, if

You go higher, You’ll have to substract fluid.



Denis Dingens Weatherinstruments p. 21

IMPORTANT

a) CAUTION WITH H IGH TEM PERATUR ES: The barometer is very heat-sensitive. Do not place this

barometer on places th at will be overh eated by the sun. The barometer wont work properly and the

thermometer will be damaged if the temperature is above 50/ centigrade.

b) OPT IMAL  OPE RAT ION: we  advise you n ot to place the  barome ter in the direct neighbourhood of heaters or

airconditioners. Due to the sudden temperaturechanges the barometer will deviate (gas reacts quicker then

fluid on chan ges of temp eratures). 

c) TRANSPORTATION: if the barometer is to be transported, one should close the barometer with  the rubber

hose and plug. T he barom eter can be  safely transporte d or hand led in vertical p osition. Do  not move th e

opened ba rometer at excessive temp eratures.

d) RED FLUID S EPER ATED : using the enclosed rubber hose with plug, one can unite the red fluid by pincing

the rubber hose with thumb and pointingfinger. By opening and replacing firmly the rubber plug one can

increase the amount of movement of the red fluid.

f) SPILLING OF TH E COU LOU RED  FLUID : in case of spilling of the red  fluid, one has to  handle qu ickly.

The fluid is not hazardeous, but is a very strong colora nt. Use lots of water tho rince the stained place s.

Eventually  one can use a handwarm mixture of soap and water to clean the stained places and to prevent

permane nt coulourin g..

h) MAINTENANCE: use a fluff-free and dry piece of cloth. Use of agressive cleaningproducts is prohibited.

W oodwork and metal parts can be maintained wioth the help of a bee-wax-containing spray and a fluff-free

cloth. DO N OT sp ray directly onto the instrument! Spray a bit of product onto the cloth and rub gently the

metal parts/woodwork.

URL : http://www .barom eters.co m/ec ocelli.htm

e-m ail: ecocelli@barometers.com



Denis Dingens Weatherinstruments p. 22

Literaturelist

Barom eters : Stick or  Cistern Tu be by E dwin B adfield

Care & Restoration of Barometers by Philip R. Collins

Barom eters by An ita McC onnell

The History of the Barometer, © 1963 London W.E. Knowles Middleton

Het Wee r, Uitgever  de Lan taarn, Am sterdam  © 1982  Harrow  House  Ltd

with a special contribution from Armand Pien

Handbuch der Nautischen Instrumente © Berlin 1890 Reichs Marine Amt

Barometers, by Bert Bolle, © 1978 Unieboek b.v. Bussum

Experimenta Nova Magdeburgica © Amsterdam 1672 Otto von Guericke

Micrographia © London 1665 Robert Hooke

A man ual of the b arome ter © Lond on 184 9 J.H. Be lville

A history of tempe rature measu rement © Lon don 195 8 Negretti & Zamb ra

Popular weatherinstruments © Leopoldsburg 1995 Denis Dingens AG 

(Version F-D-G-E)


