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Figure 1 Diagram of the cell: (a) side view (section b-b); 
(b) end view (section a-a); (c) exploded section of sample 
holder H; ( d )  detail of electrode housing M 
A, specimen; B, 3 mm diameter 0 ring (BS No 120); 
C, quartz window; D, Teflon washer; E, brass retaining 
ring; F, polypropylene half-cell ; G, inlet-outlet lug; 
H, sample holder; I, brass collar (free to rotate about F); 
J, polypropylene half-cell; K, brass collar (cemented to J 
with Araldite); L, one of two holes for C-spanner; 
M, electrode housing; N, parafilm gasket; 0, polypropylene 
support; P, paraffin wax annulus; Q,  contact for electrode; 
R, platinum electrode 

Air can be excluded from the cell, which may be filled and 
emptied in situ. It is also a simple process to wash the crystal 
surfaces and change the electrolyte solution. 

The following assembly procedure is used. The two halves 
of the sample holder are warmed in an oven at 6 0 T  for 15 
min, and the two paraffin annuli (BDH paraffin wax, congeal- 
ing point 55'C, cast into a bar and machined to size) are 
placed in position. They are returned to the oven for a further 
2 min, before the sample is placed in position on one annulus. 
The seal is completed by pushing the halves of the holder 
gently together, and allowing the assembly to cool. This 
technique allows crystals of area 8 mm x 8 mm to be perma- 
nently sealed into the holders with a well defined area exposed 
to the electrolyte. (Smaller crystals may be mounted by using 
annuli of smaller internal radius.) The assembly is mounted 
between the half-cells using gaskets cut from Parafilm (Gallen- 
kamp) sheets as watertight seals. The outer brass collar I 
is tightened by hand, while a C-spanner is used to grip the 
inner collar K. The cell is then warmed in an oven at 30°C 

and the ring retightened. Cells assembled in this manner have 
remained leak-free for periods of up to one week. 

The insulation achieved in the cell is reflected by the dark 
current measured in an anthracene crystal mounted between 
noninjecting electrolyte solutions of potassium chloride. With 
a crystal of exposed area 7.5 mmp and thickness 0.08 mm, 
a current of 0.8pA was measured with a Keithley 610c 
electrometer when a potential of 750V was applied. This 
corresponds to a resistance of 9.5 x 1014 SZ and sets a lower 
limit of 9 x 1015 SZ cm for the bulk resistivity of anthracene. 

When the potassium chloride in the cathode compartment 
was replaced by a solution of potassium stannite, an electronic 
photocurrent was observed on illumination of the cell. The 
action spectrum for this current showed maxima at the 
anthracene absorption maxima, the highest current (2 nA) 
occurring at 397 nm. These observations are in accord with 
established results (Mulder 1968). 
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Abstract A torsion pendulum is described which has a low 
instrumental decrement (6 <4 x 10-5). The temperature of 
the specimen can be varied between 80 and 1150 K in two 
stages. Tensile or torsion deformation of the specimen in 
vacuum can be exerted in situ. 

An upright torsion pendulum has been constructed for a wide 
range of applications. This has been achieved by a combination 
of some properties of different pendulums, i.e. the principles 
of the heating and cooling system and the specimen grips, 
described respectively K2 (1947), Fast and Verrijp (1961) and 
Swartz (1961). 

The apparatus has two specimen chambers as shown in 
figure 1. The low-temperature chamber operates in the range 
85-500 K and the high-temperature chamber in the range 
from 350-1 150 K. The low-temperature chamber consists 
of two copper concentric tubes: between these tubes, plates 
are fitted to guide the heating liquid or cooling gas (Nn). 
The high-temperature chamber contains a bifilar wound 
electrical heater (Thermocoax). Three thermocouples located 
near the specimen indicate the specimen temperature. The 
maximum deviation from the average temperature along a 
20 cm iron specimen is less than +"C below 200°C and less 
than 5°C below 600°C. 

The instrumental logarithmic decrement 6 is less than 
4 x 10-5 (measured on a specimen of quartz) in an operational 
vacuum of 10 pTorr. Such a low instrumental decrement is 
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Figure 1 Diagram of torsion pendulum apparatus 

desired to investigate very low internal-friction peaks. The 
specimen used is a V-groove clamped wire of 10-25cm 
length and 0.3-1 mm diameter. 

For measurements at a large distance (in our case 6m)  
from the mirror a He-Ne laser beam is used. In  this way the 
strain on the specimen is kept below 10-7. Registration of the 
decrement is performed by the use of three silicon phototran- 
sistors (maximum spectral response near the wavelength of 
He-Ne laser). On either side of the zero of the laser-beam 
vibration is placed a phototransistor, the distance between 
them being 5". The time needed to pass this distance is 
measured by means of an IC pulse amplifier-counter system 
(van de Laan 1972 private communication) and from a range 
of these times the decrement can be calculated. 

The third, movable, phototransistor is used to start the 
measurements at the desired amplitude. Oscillations can be 
started outside the vacuum chamber either by electromagnets 
or mechanically. To damp out the noise (nontorsional 
vibrations) an oil (or mercury) filled cup can be lifted extern- 
ally. With the mercury as an electrical contact, it is possible 
either to anneal the specimen with the aid of an electric current 

or to measure the electrical resistance of the specimen. This 
lift can also be used to exert a tensile or torsion force in situ. 
The complete weight of the torsion bar plus mirror is a 
minimal 29 g; frequencies are between about 0.5 and 2 Hz. 
To prevent magnetoelastic hysteresis an electromagnet of 
200 Oe is mounted round the specimen. 

The instrument was used for the investigation of internal- 
friction peaks in martensitic Fe-Ni alloys (van de Laan et al. 
1973). 
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Abstract A simple integrated circuit array is described 
which performs a cyclical reading of memory address in a 
random way. 

In the e+e- + p-p- annihilation experiment at Adone 
(Borgia et al. 1972) we needed to record on a multichannel 
analyser (MCA) the simultaneous output of four scintillation 
counters. 

To this end the outputs are stored in four fast analogic 
memories and then serially transferred to the MCA. This last 
operation starts when a master pulse from a counter coinci- 
dence circuit arrives. 

Each analogic memory suffers a voltage amplitude loss 
(droop rate) of about 1OVs-1. For this reason when the 
MCA reads a memory, the voltage amplitude is affected by a 
systematic error. Such an error increases with the memory 
reading order. 

In this note we describe a circuit that performs a cyclical 
memory reading with a random beginning. In this way the 
voltage droop affects equally the output of each memory 

In our case there is no need for such a circuit because the 
maximum voltage error is within the experimental errors. 
However, we have built it and checked it because its use 
becomes necessary when analysing a more numerous set of 
scintillation counters. 

In figure 1 block A and B (enclosed by the broken line) 
are the MCA and memory interfaces. In particular block A 
performs the selection of one of the four channel subgroups 
of the MCA, so the ith (i= 1 . , . 4 )  memory content is always 
transferred into the ith channel subgroup. Block B controls 
the reading rate by a dead-time pulse, from the MCA, M hich 
marks the data acquisition end. 

The circuit we show in this note consists of a cyclical 
counter whose outputs give the reading pulses to the analogic 
memories. The counter performs the two following functions : 
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