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It is shown that & rodsal pressure giadient exiets in the
sliver chlorife when it is used as the pressure transmitting
. medium in Bridgnsn envils. The gradisnt can be obviated dy ths -
use of circwlar Eactmné of wive, The center of curvature of
the wire hoop m m&e coineident with the anvil center. When |
the inner and outer 4immeters of the pyrophylliite retaining ring
are 1/2 and 7/16" respectively, tbe pressure, P , i¢
P = (0.725 + 0.468R) L
wvhere R ig the fractional displacement from the center, and L is |
the average pressure es determined from the total load ané avca of
the anvil face. The sbove appears to be valid to 125 Kvars. The
Biamith 6-8 transition is found to ocour at 88+3 Kvars.



The simplicity of eeénétmction anf ease of opex‘aﬁm make the anvils
dssigned by Bridgmen’ very attractive for the investigation of high pressure
pheromena. Bridgman used the anvils to dxetemine the pressure cosfficient
of electrical resistasce of 72 substances. Phase transitions for a nuumber

of eolide were Geduced from finite discontinuities in the resistence.

In principle, as the internal friction which corplicates the determina-
tion of pressure in the piston-cylinder gpparatus f¢ absent in the anvils, one u
would expect the discrépancy to be such that the pressures for fixed points

-would be higher in the piston-cylinder apparatus. However, the reverse is

true. The pressures ad which Bridgman found transiticns in the anvils aid
not agree with the corresponding transition pressures fomﬁ. in the convantion=
al eylinder~piaton appwam.a"'a For exanmple, a barium tmeitm found in

~ the piston-cylinder apparatus at 60 Kbar, did not appesr in the anvils until '

a pressure of 80 Kbars wes re‘a;éhed. Km&yh has pointed oeut that, above. 30
Kbars, the pressurss for all fized points in the anvils ave high, and that
Yeasonable agreement can be obtained if mcomm& pressures in the anvils

 are reauced by 30% of the excess above 30 Kbars.

In this investigation, the causes af-th;‘s discrepancy were determined.
The discrepancy wes foum'i to be &ttri‘butéﬁla to the combination of the exis-
tence of a radial prés'em Mgnt in the soli& used to transmit the pressure
%o the material under study with the fact that the effective load bearing area

16 lese than the area of the anvil face. Bacaude of the -simli‘city'.ef degign and

the lack of internal friction, earlier investigators assumed that the pressure
on the silver chloride ves the losd divided by the face arca. This procedure

T
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vag found to be incorrect. With redpest to the érea our results phowed

that if the load vas Qistributed unifornly the effective area was less than
the area of the face. This made the MGGNF&W betwesn pressure scales .
even poorer. | | |

The ansver to this apparent pavadox was to be found in the éxia%enﬂe
of a radial presgure gradient in the silver chlorida. " ame ;Smasms for
£ixed pointe 4in the anvils eppeared to be higher simply because they vexre
losated in the region of lowest pressure. When the gradicnt was considered
i3 the determination of the pressure, the discrepancy between the transition
pressures found by the two nothofs disep

blaﬁ &% laﬂﬁt to pressures Of ‘90 .

A e resfilt of this study, ve belisve that we.have ecteblished a presoure
scale that m-'vaud to sbont 185 Kbars. ‘We also found that excellent results

can be cbtelned with the anvile vhen the existence of the pressure gradient
{6 considered in Gesigning the géomotry of the sarple to be studted. Thus,
it wad not possible to ebf:ain good results by using & thin strip of metal
mounted across the center of the anvil, instead & tircular section of @ wire
sample vas reaumd, with the eeiﬁée'r" of wwat!n‘e of the apecimen coiwei&m '

" with the center of the anvila. In this way the effect of the pressure gradient

across the semple could be mede negligidle.

The veriations we have made in the construction of the eavils has 'léean
descﬂbed.s To pressures of 125 Kbars, the rodicgraphic work mﬂicates that
no eoi-neetmn néea be made for the increase in face srea when G.B. Carboloy 999
or Kennametal K-11 carbide inserts are used |
Single crystal Barshew s&‘:*_‘:ver chlori&é sheet milaed to the ées‘im*d mahsss
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vas used for the pressure transmitting medium. Other bollds ware tried,
but silver chloride was found to be the most satisfactory both with respect

to the size of the presswre gradient and gnd with respect to the sharpness

- of the transition. A punch was used to cbtain a &lsc of the necessary

ddameter. The diameters of the disks were 0.172, 0.297, and 0.425 in. for
use with envil faces of J, Vs/B, and /, in @igmeter. In order to prevent
reaction between the silver chloride and some mte.ls, the discs are :sprayaé
vith an a¢rylate resin. | |

The .a-ilver chloride vas reteined with pyrophyliite rings eea‘beri with
ferric oxide. The outer dlamster of the rings vas equal to the f‘aee diancter;
the inner, unless otherwise apecii‘.teﬂ, was 1/16 in. less. The thickness of
the rings was 0.010 % 0.0005 in.. Rings of these dimensions will be referred
to a8 standard. |

Pig. 1 shows a schematic diagmm ok the methaﬁ uged for resistance mza«
surements. The output of & regulated constant curz'ent- pover supply wae ‘co;‘meea
ted to vackup blocks, B. The output of the power supply wes varisble from 3

to m"‘

amps with a regulation of better than 0.1%. .LGWI‘ cuirents can be
drawn, but regulation is poorer. The outwt vas stanted through R. Ricould
be a standard resistor or voltage divider. The voltage drop was fed into.s
10 mv channsl of & two channel Leeds aud Rorthrup Speedomax, Type G, retorder.

Thig trace acted as a monitor on the constancy of the output of the power aupply.

Ieads were soldeved to the shoulders of the anvils, A. The voltsge drop between

these two points vas the imput of the other channel of the recorder. This
channel was 5 mv full scele. The current output of the pover supply a.snﬁ the
voltage drop across the anvil shoulders were used to compute the resistence.
The resistance through the anvils in direct contact vas im the neighboxbood of
30 x 10‘6 ohmg which, for the resistances quoted in this paper, is o negligible

guantity.
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Pwo different methods wei-e uged for mounting the mtal-aamp;m. In the
first, used only with bismuth, an 0.008 in Mmr wire vas mounted normal
to the face of the silver chloride disc. A hole to receive the wire was made
in the silver chloride with an 0.008 in. pivot drilil. The length of the wire
wvas aljusted so that contact wes made between the anvils and wires. The
position of the wire wes messured with respect to the cenmter of the disc
vith é. low power binocular microscope. ‘The p@aitia?ﬁ?_ £rom the ceater could be
&atemi.m& to two significant figures. Froshly flamed platinum and amalgama-
ted copper contacts were uged in some of tﬁese experiments, but the resulis
414 not differ from those in which the bismuth qentaeﬁed’ the anvil faces
directly. ' | | &

In the second method, the metel wAre vas beat inte e circalsr are of
measwred diameter. The wire was mownted between two dieds of silver chloride
aach of t&bich was -6.9035 in. thick. The center of the wire axe was made to
coineide with the ecnter of the silver chloride. ﬁonﬁact ves made by eiﬁh@%
platinum or gold plugs 0.020 in. in diameter. Thoee plugs were punched from
0.005 in. foil of the mstal. One hole was drilled in each of the silver
chloride dﬁa;és for the contact plug. The discs, wire, and plugs were pressed
together by a gmall hand press to compact the entire assembly. When properly
mde, o vire was mounted between two chloride discs, one cé;xtzaet plug facing
up, the other down. The cemter of curvature of the wire ar¢, that of the
auvils. N |
former came in pellets, pwrity greater than 99.9%. It was made into 0.008 in.
wire by back extrusion through a die of this diamoter. The palleﬁs drev very
easily. Our present effirts to meke (.003 in. bilemuth wire have not as yet
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been successful. The menganin wire vas double covered 40 gaugs, aboub
0.003 in. in dismeter.

Pressures were gemerated by placing the auvils in a hydrdulic preess of
100, 200, or 500 ton capacity. The tom load on the anvils was obtained
from the ram diameter and the pressure on the oll. The %otal loads weve
calibrated by steel load cells which in turn had been compared with Buresu
of Standards certdfied Baldwin test stanfs.

Plg. Q ghows a pressure resistance turve for b:iemﬁx as a short wire

placed in the center of a 3/8 in. snvil. The c’hamnwrmm incresse of

registanse velow ‘i:-he 1-2 trensition is mskmg This ig due to takeuwp in
the system., Actually, the anvile are not relisbls until a pressure of 85
to 30 Ebars. However, the reliability 4s sufficient to note the load at

which the traneition starts. The curve shows the three %raasitiom.'f’a'

Because of end effects, this curve cannot be ussd to determine the relative

change of resistance with mﬂm The only significant .eleatricai 'pmgerties
sre the changes that indicate transitions. | ' |

Ao 1% was known that the maults ocbtained with the anvils depended L on
the amount 'aﬁ suvex' chiloride used 4n an experiment, cue of our £irst msﬁ-
gations eommﬁ the effect of the si:hmw chloride thickmess on the losds at
which transitions pocur. The vork was done i 3/8 in. snvils using bismuth
wire mounted in the center of the silver chioride disk. Three transitions
oould be folloved, the 1-2, 2-3, sud 6-8. OF these the 1-2 and 6-B were quite |
sharp end easily located, The 2-3 was sluggish M, at times, could not be
found. The redults are shova in Table I. |
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. Teble I '
Effect of Silver Chloride Thickness on Trangition Loads
in Bismuth Transition

Trausition : 1-2 2-3 6-8

Silver Chloride 7
Q. 009‘
0.0085
0.008
0.007
0.006

103
102
106

e N RRR
CRRE R

It can be sesn that as long as the silver chloride thickmess was equal to
- &% fireater than 0.007 in., the transition load was mot effectual within the

error of these experments The results for the two greatust thicknesses

vere the results of single determinations. As these thickuesses overlo aGed
the cavity, ebout 15 attempty st each thickness weze required befove o
successful determination cowld be made. In all of the later experiments the
thickness of the chloride digk was et least 0.007 in. |

Another varigble that we studied wes the face diewmeter of the anvils.
We used three sizcs, 1/2, 3/8, and 1/ 4n. in Glameter. The yedults of &
set of experiments in which a short bimmith wire was mounted in the cemter
of the silver chlorife &lsk are summrized in Sable II. |
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Table 11

Effect of Anvil Face Diameter on Bismith Transitions

Transition Kbars

Dm. -~ in. }._:g @
0.250 23.5 82
0.375 | < o7 100

0.500 .3 120

The 1-2 transition was found to occur at loads of 23.5, 27, end 35 Kbars

in 1/4, 3/8, and 1/2 in. anvils respectively. This transition is known to

L 'I'tma,
we know that the preasure of 25.5 Kbars was reached at loads verying from

ccour at 25.5 Kbars. It is one of the best esteblished fixed points.

23.5 to 35 Kbars depending on the envil size. The variation in the "6".8
transition ¥esrévén more striking. This vas presumably the 83 Kbar transis
tion found by Bridgman in the pzstozi-aylin&er apparatus; throughout the re~
mainder of this paper, the identity is 6o sssumed. These results suggested
-ta us that a radisl pressure gradient existed 4n the silver chloride.

The presgure gradient was established by varying the position of the
bismuth wire. Figs. 3 end & show the loads reguired for the 1-2 end "6"-8
trensitions in 3/8 in. anvils -3~B & funotion of the position of the vire. R
1s the distance from the center of the anvil divided by the radius: These
results showed that the pressure wes the lowest in the center of the anvil
and incressed towsrds the edge. Also, it should be noted that the gradient
increased with the ‘bobal load. However, 'these. data cannot be used to &gterminie
the pressure gradient. The method for this determination isA the subject of
the latter part of this paper. Within the error of these fei@eripents, the



1084 required for s given transition is a linear function of ite distencs frem
the center of the system. | |

Analogous results were obtained vhen the anvil face diameter vwas 1/% and
1/2 in. Ths only difference is that the slope of the line changsd metkedly with
the absolute dismeter. FPor the 1/2 in. anvils the 1-2 transition veried from

<. 35 Kbars at R = O to 23 Kbars.at R « 0.84 while for the upper trensiticn, the

corresponding figures are 120 and 82 Kbars. In the 1/h in. anvils, the variation
in the 1-£2 transition was not determined; the upper wag 82 Kbars at the center
and 62 Kvars at R = 0.7. | |

The pressure gradient can be easily lnderstood in a Qualitative faghion.

The pressure at the edge of the anvil cannot be greater than the shear strength
of the pyrophyllite. That 48, at the edge of me anvil face the p‘mssufe is

of the .ordet of & fev mrs; irrespective of the total load on the anvils. Onee
the anvils are loaded above the shear streagth of the pyrophyllite, the carbide

~anvil faces deform by & downward motion over the edge of the ring. This leads

to the lensing observed and discussed by Brid&naml As the lensing of the faces
occurs, the silver chloride, or any other solid, will not follow th,é changs in
shape of the faces, at least #n the time ususlly taken for an experiment. The
lensing brings sbout the greatest separation at the center of the face. 'The
internal friction of the ,éhiorﬁ.&e and its own tensile properties preveat the
chloride from flowing to the centér. Thus the pressure will be low at the
center of the anvil, increase outward, and then at edm‘ point decrease %o the

" very low velue at the edge of the face.

This very nicely explains the discrepency between the tramsition pressures
émamed in the piston-cylinder apparatus and the anvils. Briﬁ@ﬁah and later
mrkers lomd ths sample in the center of the anvil, whére the pressm was
lower ftshan the average. Indeed, 4 the samples haé been Lecawd at the cdge of
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the silver chlorids, the pressures also would have deviated from the plston-
cylinder scale, but in the opposite direction.

The explanation that the juternal forces in the solid did not permit it
to flow with the distortion of the anvils to cbiaih uniform pressure sugseets
that temperature would ‘Iamm a marked influencs on the sime of the pressure
gradients the higher the tempersture, the lower the gradient. Hiperiments
at 140°C confirmed this prodiction. The only tvansition studied wes the
bismuth 6-8 trensition. This transition ccourred at 76 Kbars in the center
of 3/8 in. anvils and at & load of 68 Kbars at R » 0.Th. This difference is
about 0.5 of that found at room temperature., Becmuse of the mature of the
phase diagram of bismuth' a higher tempersture could mot be used on this
solid.

‘The sige of the gradient could Also be chaiged by changing the ring >
dimensions. In a small number of expsriments, the outer ¢imension and
thickness were kém the sams, While the inside diamster wm reduced to 1/8
in. less than the outer dlameter. The pressurs gradient was greatly decressed.
At the Bismuth 1-2 transition there wae no gradient in the silver chioride. The
mpared with those in

regults are shown in Fig. 5. These results are to be ¢
Fig. 3. A pressurs grodient wae found vhen the transition was studied at the
higher pressures; however, it ig considersbly less than that shown in Fig. &
for the "6"-8 transition. |

The sbsence e\f the pressure gradient in the last series of determinations
gave an estimate of the fraction of the rinatbat vas not load bearing. The
transition shown oocurs st e preesure of 25.5 Kbavs, vhile the average losd of
transitions in Fig. 5 vas 21.8 Kbars. To convert 21.8 to 2‘5 5 Kbars, it vas
necessary to assﬁm that the "locad-bearing” diameter was 0.036 in iess than the
face Qiasmeter. This figure was found to be independent of the face diameter,



of the ratio of the inside to outside dlameter of the ring, and of the wm'
load. |

This decregse in effective dlametor accounted foz.' & number of. o‘bsemtions
Firet, it will be noted that we have listed the 1-2 transition in the 1/% in.
anvils at 23 Kvars when the sample vas in the center of the face. Since this
wag the position of iwest pressure, it was apparent that the effective face
diameter cannot have beeﬁ 80 large as the actual diameter of the face. This
was especially true s:'g.neé ve constructed an apparatus to make sure that the
anvil faces were lined up within 0.001 in. A second observé.uan in agrecment
with this conclusion was that when we attempted to measure the bisuuth transi-
tions when the wire vas set in the EW ring, the wire wae always swept
out. It w:aé never possible to £ipd the 1-2 transition even when the total load
wes up to 125 Kbars. The standerd rings were 0.032 in. across. Since we would
have eaqpectéd tﬁe pressure to increase from its minimom to its maximum value
over a region on the order of twice 0.013 in., and the wire is 0.008 in. in
diameter, it is mot surprising that the wire ves svept out. In the rings that
were 0.064 in. across, it vas possible to determine these transiticns vhen the
wire vas set in pya*ophymﬁe, provided that there was more than 0,027 in. between .
the edge of the anvil and the center of the wire. When the wire was in this
position the 1-2 transition ran from & load of 56 to 72 Kvars, and the "6"-8
transition ves found %o gtart at 121 Kvars. From this, it seens reasonsble to
essuze that the pressure rises from ite lov value at the edge of the anvil to
ite maximum sbout 0,030 in from the edge.

So far the emgtenee of the pressure gradient in the aiiva;r chloride bag
been demonstrated. However, no information haa been obtained as to the m@i-
tude of this gradient. Because of the design of the anvils ve assumed that the
preseure gradient ves radisl. This means that if a wire were to be beit into &
eircular are, and its center of curvature made %o coincide with the center of



the anvil, and if the ddameter of the wire vas §ufficiently smll, we could
say that the wire was at constent pmaém'e. Ae‘mauy, the gradient across
ﬁkm% vire vas sufficiently small end it may be neglected.

For this type of experiment, the 1arger diameter anvils were advantageous.
" Anothsz adventege of this geometry wé;s the long length of wire thet can be
used. This minimized the effects of contact resistances. Becsuse of its
mady availability and beecause it has been xzaed in the past for presgure
gauges9 we chose mnganin wire as the Yasic coné.umr fcr our stwdiee. To
Aob’cam cirealar gectiona, the wire vas wound arounfd an appropriate siged drill
shank, then cut to the desired arc length.

The basie properties were studied in 1/2 in. anvils with the ctandar@ :
sized rings. E’he thickness of each of the silver ahloride- discs was 0.003‘5 in...
'Ehis mannetr-of mounting the samples requimd an insresugation of the
effect.s of ‘this geometry. We were able %o shov tuat the results oma;ma with
this munting were highly reproducible, and to a large extent showed a lack of

hgst«smsis except in *bhe irmediate vegion of 8 palynmph&c tmnsition. This
was mormnt eince 1‘& tended to indicate that the obsewe& v'alues wére
probably those ‘which would have been obtained at equilibrium. Since the sample
is under essential fgobaric conditions, the corrections made by_ﬁridg:ml for
the difference in compmaé&bnity of the sample. ané. silver chloride neced hot be
considered.

In what Lfbllawg with respect to the determination of pressure $he only
ssswption that we were forced to make wé;s that the p’reé‘sumi wese proportieml
to the load. It will be shown that this assumption was self cnecking, if the
pressure was not proportional to the l.oad, en analysis of the pressure gradient
would have revealed the failure of this tenet.
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Fig. 6 illustrates oné of the unegpected dividends of this geometry.
In the past, it has been assumed that only the first determimation with rising
pressure hed any validity vhen snvils were. used. In this determination, the
manganin wire was 1/4 in. in diamcter, the anvils 1/2 in.. The circles are
the results of the first compressicn, the syuares the second on the saue
cumple., The presgure was lowered to 2h.7 Kbars, and then the first mading
on Tmcempmssion wae made at 34 Kbars. The two Geterminations agreed to the
extreme limit of the recorder. This has been found to be true vith eﬁher .
materials. |

The sbove experimsnt sigaosted that ve study the reversibility of coie
pression and decompreseion on monganin wive. The results are shown in Pig. 7.
The down pressures hsave been éamm,d for the 2% hy*aurésm in the mte"a_s.
The geometry was identical with that of the previcous pavegraph. There was Ho
detectable hysteresis. Of the feov studies made 60 far vith this geametry,
hysteresis was fomzﬁ only when & mmmm occurred.

To show the reproducibility of the technique, referentge is made t-o Fig. 8

To make the comparison betwesn dimf'@nt sonples 1t vas ecssuned that the re-

sistance of esch smmple vas ity at & load of '5&5 Eoarg. "Ehe two determiva-
tions ngreed within experimental error. |

It wvas alsoeasyta shoy that the pmsen@e oftheviredoea mt&iﬂtm
the md.ml distrivution of presmwe This is 1lluatra®ed in Fig. 9 vihem the
relative resistance is the basis of comparison. For this purpose the resistance
vas teken as unity at 58.5 Kvars. ema of the wires vas approzimtely 3/4 of a
complete cirele; the other 1/4 of & cﬂmm Agnin there was no -dismﬁy. |

between the two.
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The previcus has shown that the geometry is & highly reproducidle tech-
nigque. Indeed, the results indicated that the voltage drop across the sample
could have been move accurately determimed than with the recovder.

Another check on the total method wes to vary the diameter of the hoop
of manganin wire to £ind the load at which the bisrmth transitions occur
at the various dismeters. The ratio of the resistance for the "6"-8 transition
to the 1-2 transition vhould have been mﬂepenﬁem of the hoop diameter. This
vas true within the experimental error of the four datemimtima needed.

Before discuseing this point further, we vill attempt ¢o get Wp a
Pressure scale that is consistent with sll of the data, To do this, we will
toke one fixed point, the bismuth 1-2 transition. We &am that the resis-
tance of the manganin hoop is unity et this pressure. Purther, we mot sgsume

the manner in which the registance of manganin changes with pressure., To

hopa that it would increase limearly with presgure would be najve. The
assumption that we make is that the pressure is proportional to the load.
This seems far reaching, but later we will ghow that 1t 4s conmpistent with
all of the data available at the pregent time. The major m@mmm of the
assuption that the pressure is proportional to the losd is that if one figed
point is chosen, thenthe relative resistances as & function of the relative
1oed should be independent of the diemeter of the hoop of manganin wive.

The results for four different dismeters in 1/2 in. envils sre shown in
Pig. 10. The undertainty in the loed st which the 1-2 transition ocours was
about 1 Kbar; thus, the expected difference in the curvee was as high as Uf.
The agreement was outstandingly better than this. The maximun 4iffersnce
batween the points wes lesa than 3. The deviation from the average was lass.
Thme 4t sppeared on this basis that this mthpd g#ave & pressure geale ool
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such better concordance between the four sets of data was obtaiped if the
6-8 transttion was used as the fidueisl point.

Several testz of this sesle were mede, The simplest was the determination
of the pressure of the bismuth "6"-8 transition. When hoops were made of bis~
mith wire, the "6"-83 transition ves found at 85 and 89 Kbers with 1/k and 3/8
in. Adameter hoops respectively. The value given by Bridgman in the piston-
eylinder aspparatus was 58 Kbare. This agreement was remarkable.

A gecond test was to use these curves to obtain the pressure gredient in
the ailver ehloride under constant loesd. If the pressure vs distance from
center vas correct, then the average observed preasure must be egual to
average pressure computed from the total face areca apd the applied load. The
gradient wes obtained oimply from the origimal resistancs-pressure cuxrves,
texing the bismuth 1-2 transition as the Pidueial points; several such Curves
are shown in Pig. 11.

There vere some difficulties in drawing the entirve curve. %he four
manganin resistance curves permit drawing the curve from R « 0.153 to 0.350.
These pointe in each case were limesr. Wot much wes lost when the cx‘km@ol&‘b&m
of these four points was mde to B » 0. This was incorract since it plaoces a
cusp at the center. A more logical solution would have been to set the deriﬁi&ggﬁ,
to be egual to O at the center. Thaﬂatamm too sparse for this. Near the
edge there also were difficulties. It wvas known that the pressure must fall to
a amall value at the edge. Earlier it was pointed out that about ©.013 in. of
the ring could be considersd mon-load bearing. This was baged on a deduction

from the biemuth 1-2 transition vhen there was no pressure gradient in the silver
chloride, and second the experimsnt that no blomrth wire eould be held under
& pressure sxprpmciﬂm the 1oad unless it was over 0.027 im from the edge of
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the anvil., Thus we assumed that a reagonsble representation of the gradient
near the edge was that the pressure rose linearly to within 0.030 in. of the
ecdge of the anvil, then fell linearly to § Kbare at the edge. This certainly
oversimplified a complex situation.

The weakest point in the shove deseription ig that of the behavior near
the edge. Howsver, since this region coutributed only a relatively emall part

to the total, & relatively large error could be msde without obviously affect-
ing the final result. The ares under the pressure digtribution curve where
the pressure starte to fall to its lov value st the edge was only sbout 3
of the totel area. Thus & 100% error in 1ts estimation could lsad to en
error of only 3%. The aversge pressure ottained from the curves in Fig. 11
agreed to vithin 1§ of the computed aversge pressure from the load. Thus
ma%henppl&eﬁlasﬁis'll?mwa,tﬁsawmrmwmowellé&ban.

All of the previous results can be coliated simply (in 1/2 in, diameter
envils) by the following,

P o (0.725 + 0.468 R) L, (1)

where P 45 the pressurve, L the load computed in the standerd memner, and
R the distance of the sample from the center of the anvil divided by the suvil ©

redius. This formula is applicsble only when the Gimensions of the spscimen
are so small .m&: the pressure gradient ecrose it u'mmma, Bridgman ‘s
getup was such that 1t is not possible to coupare results directly. His
cemples were about 0.18 in. long, sed the sovil faces were 1/2 in. in dig-
meter. This would mean that the tremsition pressures he observed should

be maltiplied by some mmber between 0.725 and 0.8093. The method of obiain-
ing the correct transition pressure with this gam»tz’ar is complex, aund will'
be the pubject of & forthcoming peper. However, Tabla III gives & cosparison
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Pable IIT
Bridgman ' ” ' —
Piston-Cylinder Anvils Caloulated from Eq. (1)
Ba 60 80 58-71.5
Th ko 45 3340
Te 45 54 39-48
¢s

4s 54 39-48

of preseures observed by Bridgmen in the piston-eylinder and snvils. The
third column gives upper and lower bounds for the resistance as calculmted
by Eg. (1),

More precise values for cesium and thallium are 42 and 37 Kbars
reapoetivaly.h If thess values ars used for comparative purposes, then
the corrected values are sbout at the midpoint of the ealoulated limits
except for barium. The midpoint value for barium 18 high by about 7%
from the guoted value.

I¢ should be emphasised at this point thai thig correction is valid
only with wvhet we have cslled our standard ring dimensions. Preliminery
work with the 3/8 and 1/4 in. snvils is in agreement with the results of
the 1/2 in. auvils. The biemuth 6-8 transition occurs at 86 and 90 Kbars
in the 3/8 and 1/4 in. anvils when the resistance change is used as the
eriteria. The aversge of all of our results for the biamuth 6-8 transition
is 88 Kbars.

One gurpricing featwre of the present work is the magnitude of the

pressure gradient that exists in the silver chloride Giek. When the average
ioad ie 117 Kbare, the gradient is of the order 45 Kbars. Actually, Eq. (1)
yields e gradient that is 44% of the losd. These figures are valid only for
this particular geomeitry. Our present work is extending this geame treatment
to the 3/8 and 1/% in. anvile, and different ring thiekneaaes:
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10.
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Legends
Schematic diagram of instrumsntation for reslstence mwasurement.
losd~regisgtance curve of short bismuth wire mounted in the center
of silver chloride in 3/ in. auvils.
Load at which bimmuth 1-2 transition cocurs of 3/8 in. diameter anvils.
Load at which bismuth 6-8 transition occurs of 3/8 in. auvilas.
Load et which 1-2 tremsition ocours in 1/2 in. anvils vhen the inner
ring dimpéter is 3/8 in. |
The reproducibility onm recompression of the same sample of menganin
wirve bent Yo the #hape ef hoopé.
Bhows the lack of hysteresis on coapression and éseompression of
manganin wire hoops.
The reprofucibility of the pressure coefficient of resigtance ol
different monganin wire hoops.
The melative resistance of manganin hoops of different arc lengbhs as
a function of pressure.
The relstive resistence of mamganin wire hoops ms & funetion of hoop
digmeter. Unity is taken st the bismuth 1-2 transition. 1/2 in. anvils.
he pregsure gradient in silver chloride at various loeds. 1/2 in.
dismater anvila.
Pragsure reclgtance curve of bismuth hoop. The hoop wes 0.002 in.
thick and 0.0B2 in. ecross. There is a pressure gradient soross the

sample.
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