ADAMS, COHEN, AND ROSENFELD

8000

i
k. »
of
(@) o
3 7 -
L v
m ¥
< | i )
@ - /
w Qo / P
» /
x 8t ./ T
2% / /
7! / 7
UJ - » /Q -1
g
(@) -
gl / #
i &
/
F
- ../' -
/Q
o ‘lli. A . i lf ’ L 1 7 1 1 . =
0 100 200 300 400 500 600

TEMPERATURE (°C)

FI1G. 9. Data obtained with “gate™ dilatometer (WC gate) for four isomekes between synthetic periclase and synthetic halite. Solid lines
are isomekes calculated from results of ultrasonic measurements by Spetzler (1969) and Spetzler er al (1972).

and it will be interesting to obtain an independent
value for it. The success in determining 8 and the in-
dependent replication of a; using two different
isomekes suggests that the ‘‘gate” dilatometer
provides accuracy that is, perhaps, sufficient for study
of equations of state of solids. This is a task whose
demands for experimental accuracy considerably ex-
ceed those of solid inclusion piezothermometry.
Critiqgue. The most important reasons for adop-
tion of the *“'‘gate’” over the *“J” and “‘opposed rods”
devices are: (1) The difficult machining is con-
centrated into one base that is used for all experi-
ments. Only the rods of minerals to be compared
need separate machining, a task easily accomplished
with conventional equipment. (2) It is unnecessary to
coat the mineral rods to form an electrical circuit. (3)
All of P-T space is accessible to isomeke determina-
tions with only one experimental assembly, merely by
appropriate adjustment of the gap between one or the
other ball contacts and gate. (4) The mineral rods
used are much less demanding of large single crystals.
(5) The gate device, with sensitivity to strain

differences ~107% appears to be more precise by
about an order of magnitude. (6) The symmetrical
design and better thermocouple placement probably
improve accuracy. (7) Because of the hinged gate,
there is no resetting by sliding of rods on the fiducial
ridges if care is taken in adusting forces of the spring
clamps relative to that of the gate spring. (8) The
guiding channels for electrical leads in the base and
the supports S and clamps C greatly reduce the
likelihood of short circuits due to movement of com-
ponents. (9) The gap that determines location of an
isomeke can, with practice, be more precisely set
because of doubling of the apparent gap due to reflec-
tion by the polished gate. (10) Once assembly is com-
pleted, the gate device permits convenient and rapid.
switching of rods.

Some disadvantages of the “‘gate’ device are: (1)
The many more components than those of the other
devices require considerable time, care, effort, and
complicated procedure for their manufacture. This is
especially true of the spinel base. (2) Initial assembly
of the “‘gate” device takes considerably longer than
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assembly of the other devices and requires patience.
care. and steadiness-of hand. (3) There is a possibility
that the balls E will rotate during an experiment and
therefore travel slightly across the ends of the rods as
a result of differential strain of the wires U and the
rods. This is an uncontrolled variable and con-
ceivably could cause a slight experimental inac-
curacy. (4) The small longitudinal compressive stres-
ses on the rods, resulting from forces of springs U

and Y. are approximately equivalent on both rods’

and probably have negligible effect.

One minor source of inaccuracy is common to both
kinds of dilatometer—the finite width (~1% of rod
length) of the fiducial ridge. It is conceivable that,
within the width of the ridge, the “*pinning™ position
of a rod may vary reversibly or irreversibly during the
course of an experiment.

If the more demanding needs of determination of
equations of state are to be satisfied, it should be pos-
sible to modify the ““gate™ dilatometer to eliminate
some of the deficiencies cited. Work is in progress on
some of these improvements.

High Pressure Apparatus

Experiments were performed in the internally
heated argon high pressure apparatus described by
Goldsmith and Heard (1961). Pressure was deter-
mined using a 7 kbar Heise Bourdon tube gauge, and
temperature was determined with chromel-alumel
thermocouples. Electrical and thermocouple leads
pass through an axial hole in the closure piston
(Goldsmith and Heard, Fig. 1), to two chromel and
one alumel thermocouple leads, introduced in the
same manner as described by Goldsmith and Heard
(1961). Signal power was supplied from a 1-%2 volt
battery through a resistor across the input of a poten-
tiometric millivolt recorder. Closing the circuit al-
lowed a ~1.4 uA current to flow, the presence or
absence of which was recorded on the strip chart
simultaneously with the thermocouple millivoltage
(Figs. 3, 8). Pressure is noted with a precision of bet-
ter than + 5 bar on the strip chart from visual
readings of the Heise gauge.
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