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        ON A MEMBRANE PRESSURE GAUGE. 

                   By hvo Kiva~ia ;md I:~izo Suzur:l. 

   The apparatus consists of flange A by which the membrane 13 is fixed and 

the part of optical lever C with two step levers, L, and L_. The first step lever 

Ll is designed, as shown Sn the figure, to raise the strength of the structure 

and stability. T„ ..., Ts are Fulcra respectively, at which the steel needle con-

tacts with the surface of glass plate. Li and L_ arc held with two steel needles 

at Ts and T, respectively. In order to incrrtse fire stability, the assurance for 

sliding is doue at the point where the surface of glass plate contacts with the 

needle. S„ ..., S, are the screws to move slightly the fulcra, T, and T,. The 

procedure to ensure the contact of each fulcrum is the adjustment to make the 
balance weight W, slightly heavy and W_ slightly light on the side of the 

weight.
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    Assuming the distance bebvicen the mirror and the scale to be 1, the dis-

placement of the readings of scale, x, is given in the following relation, 

                x=[tan ~ (tan'' bf ) , (1) 
                                       ac 

where a, b and c are the distance between T,,T~, T,T6 and Tars respectively, 

and f is the dis)~lacement of membrane at the center, The design is based on 

the following rivo equations concerning membrane'. The former gives the radial 

stress of the circumference, a and the latter shows the displacement at the center 

of membrane, f. • 

    1) A. 1lorley, ° 3~meae% of Alrlerink," P. •130, 431 (1096)
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Where P, pressure ; ou, reciprocal Poisson's ratio : r, the radius of membrane ; t, the 

thickness of membrane ; G, coefficient of elasticity. 

   The maximum pressure satisf}ring the linearity between the displacement of 

membrane and pressure is obtained from the experiment Substituting the results 

in P of Equation (Z), a is obtained as shown in Table 1. 

                               Table 1
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                   ATembrmtc radius, ..9 trn. 

    ~ Composition percent: C(O.Oa), Ain (0.791, 5i(].:iII), 1'(0.0 b9), S(0.1110), Cn(0.21), Ni(0.~~), 
                     Cr(03G). 

      Heat treatment: Quenching, heal tr+ R~0-O:dl°C Inr a0 mho. and quench in oil. 
                     Annealing, heal to 45(1.-470'C for ]' hours and cool in oil. 

      lltthanidl praperlic5: Tensile 5t reoglh, 14,000 kgfcm=--. 
          (quenching) yield point, t_^,000 kg~nn=-. 

   The comparison of the displacement of a scale per 1 kg/cm= calculated from 

Equations (1) and (3 ), where ~u=3, E=`?,LI]i,000 kg/cni= (mild stecQ, ,000,000 

kg/cm" (spring steel), with that of the observed arc shown in Table 3. 
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