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Experiment with weighing of the thermo-insulatechi@ner in form of three tight metal vessels, inichhthe
internal one is heated up by an electric spirahrisfly described. Results of the experiment skzovather strong

temperature reduction of weight of the vessel nfemta titan with a relative value in the order a0°K™.
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Researches of influence of temperature of dmdin results of their exact weighing are actudl axdy in
gravimetry and metrology of mass, but also in @mtion with importance of this problem for physios
gravitation. The body temperature is a measumnefgy of chaotic movement of the microparticleis inade of,
which is directly connected with their speed andeteration; the temperature - the factor describihg
electromagnetic interaction of particles of a bodgrces of gravitation also cause the acceleratfamodies, and
researches of deep and not trivial interrelatiomarfeleration and gravitation have fundamental iamee’ Last
years these researches draw special attentionninection with the fact that in a number of experitsethere is
observed a rather strong negative dependence &drites of gravitation on the temperatire.

A simple experiment with weighing of the tighermo-insulated container, inside which the eledteater is
placed, has been described below.

The design of container in form of three thayloly hermetically sealed rigid metal vessels, eswibin each
other, is shown in FIG. 1.
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FIG. 1. The design of the container. 1 - a vessadarof steel, 2 - vessels made of titan, 3 - copfemtrodes, 4 - a suspension
bracket, 5 - an electric spiral.

Full weight of the container is 166.§, diameter of the external steel cylinder is BUM, height is 53MmMm,
thickness of walls of the steel cylinder is 1M8M, walls of the titan cylinders is PnM. Heater - a wire spiral
made of Nichrome with weight of 540g and electrical resistance of 1043 ; the voltage of the power source is

12.5V , duration of the spiral heating is Z0.

Weighing of the container before and aftertbater switching ON was made on analytical balafiokDV200
make by the elongation method with the period afdout of the current values of weight being abddit <L

Duration of operations of removal and installatafrthe container for connection to the power sotsck.5min,
accuracy of selective readouts of the containerglteis not worse than 50MCg . An example of typical

experimental time dependence of the container wésghiven in FIG. 2.
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FIG. 2. Time dependence of change of the contaipparent weight. The dash line specifies the "mah@&nON and OFF of
the heater. One division on the vertical scaleasponds to 1001ICJ , the period of weight readouts is 1852

Significant, more than 300NCg in value, reduction of the container weight duriveating and first 2-3 minutes

after action of the heater, has regular characterisanot connected to errors of operation of remhawnd installation
of the container on the beam of analytical balditde proved to be true by the repeated carefidsneements).

Principal causes of changes in weight of thenledically sealed container with the heated upa$pire:

- change of buoyancy of a weighed body, owing toperature-dependent change of volume of the extsteal
vessel;

- convective flows of air near the wall of theerxtal vessel, owing to its being heated;

- temperature changes of weight of the electripabhtand weights of the container, to the greadesfree, weights
of the internal cylinder.

Change of the surface temperature of the extestialder is shown in FIG. 3.

18

16

; /.// T/
2 1
1 A
§ o 7 o
06 ////I

min

FIG. 3. Change of the surface temperattiref the external cylinder. Time of heating is £ the moment "0" corresponds to
ON position of the heater.

Obviously, in the first three minutes of measureta¢e increasé T of temperature of the external steel cylinder
does not exceed 0.K .

ChangeAm of apparent weight of the container, caused bygbaof volume of the steel cylinder owing to



thermal expansion of its material is equal to:
3n
Am = " od*halT , 1)
where p - density of air,@ - factor of linear expansion of material of thdinger, d - its diameter,h - height. At
p=11%g/m*, @ =11900° and AT = 04K Am =1mcg .

ChangeAm, of apparent weight of the container, caused byrmedtions of walls of the cylindrical vessel,

owing to temperature change of air pressiMe within its volume, as it is possible to show oe thasis of the
theory of elasticity, is equal to:

Am, = 7ohd*AP N mpd® | 3(L-v)dAP
AE 16 2

)

where 0 - thickness of wallsE - the modulus of elasticity and - Poisson’s ratio . The sizZAP is connected
to change of temperatuT of air within the volume of the external cylindAP = PAT /T , where P - normal
pressure of atmosphere arkl- temperature of air in the cylinder. For examme, AT =1K , T = 298K,
P= 101300°N/m*, AP =340N/m*. At 5 =15mm, E=210"N/m*, v = 0.3, Am, =50mcg .

The given estimate is overestimated, as in therskaddend of formula 2, describing deformationaufef walls of a
vessel, such walls are presented by thin membracasally, the deflection of end faces is less th@isupposed in
conclusion 2.

The changeAm, of apparent weight of the container, caused bgaivection due to differencAT of

temperatures of surface of the external steel dgliand temperatures of air in the closed box afyéical balance,
will be estimated on the basis ofaccording to which

Am, B ) ) ]
Ay = 920107 gom*/ K, @

where the area of lateral surface of the cylinderA = 7dh. With the maximum differenceAT = 04K,

Am, = 40mcg .

Reduction of weight of the container during thestfi2-3 minutes of measurements is equal to abodit rB8g
which exceeds the surd\m, + Am, + Am;) by more than three times.

The observed "defect" of mas£dm, with value of 260mMcg can be explained by temperature change of weight o

the container with weightn, of the internal titan vessel in the greatest degree

As shown by the thermo-physical calculatidhs, changeAT, of temperature of the internal vessel in the first
minutes from the moment ON of short-time switchargof the heater is equal to about KO (AT, = AQ/m.c,

where AQ =100J - the energy transferred to a vessel during heattangem, = 002kg, ¢ =574J/kg(K -

the specific thermal capacity of titan).
The factory describing relative temperature change of weiglarointernal vessel,

Am,
mAT,

y= (4)

which is not less thal.5 10 °K ™ that is close to the values of this factor easietained for metal%®

The detailed description of dynamics of tempaechange of the container weight can be exeautttrdaccount
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for specific features of the container design, afsb for the design and the mode of operation efdlectric
heater.

So, the described experiment confirms theeragirong negative temperature dependence of wefjhihe
container, containing a heated up vessel madetanfi.ti Researches of temperature dependence of tweigh
materials, conducted in a wide range of temperafunéll allow to expand the existing concepts bfygics of
gravitational interaction and its connection witbotromagnetism.
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