Atmospheric pressure effect on a simple mechanism
Detailed qualitative analysis of the effect of  pressure difference between Mumbai and Bangalore:
Given below is a mechanism that has a flexible diaphragm on left side and a load cell on the right side. Imagine that the diaphragm is electromagnetic and the load cell front face is made of magnetic material.. This means diaphragm  will be non –magnetic unless energised and will  become magnetised on energisation. Both are supported on stationary surfaces that provides the reaction force when these parts are acted on by forces!



Diaphragm

Load cell

Consider the load cell and the diaphragm separated in their natural position. Due to magnetic attraction(on energisation), there will be mutual attraction causing the diaphragm to deflect towards the loadcell and the loadcell beam also deflects toward the membrane. Post magnetic attraction the displaced positions will look as follows:




Both the diaphragm and loadclell are stressed and consequently stretched. This the  pre-stress  due to magnetic attraction. The reaction surfaces remain the same. The slightly stretched loadcell beam causes an offset voltage due to the pre-stretch. 
Case 1:

· Imagine the magnetic  force of attraction (theoretically in absolute vacuum) to be  F1.

Case 2(Bangalore) Lower atmospheric pressure due to higher altitude above MSL
Due to atmospheric pressure that surrounds the assembly in Bangalore, let us say there is an additional force of  F2 acting on both sides compressing the two members toward each other further compared to the case in vacuum.

· Net force of attraction between the two parts will beF1+F2 at Bangalore.

Since the reaction from diaphragm side is likely to be less than the reaction from loadcell side( an assumption), there is likely to be more stretching of the diaphragm toward the loadcell than  for the case when only magnetic force was present. This is likely to cause the loadcell to get less stressed creating an effect equivalent to higher positive pressure.
Case 3(Mumbai)Higher atmospheric pressure due to  0 MSL.
Due to atmospheric pressure that surrounds the assembly in Mumbai, let us say there is an additional force of  (F3) acting on both sides compressing the two members toward each other further compared to the case in vacuum.

· Net force of attraction between the two parts will be F1+F2+F3 at Mumbai.

Since the reaction from diaphragm side is likely to be less than the reaction from loadcell side( an assumption), there is likely to be even  more stretching of the diaphragm toward the loadcell than  for the case when only magnetic force was present. This is likely to cause the loadcell to get less stressed creating an effect equivalent to even higher positive pressure.

Is the above discussion factually correct or does it have any flaws according to the laws of physics?
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