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press.mes. Th}s resistance also may be varied as de. ired by 
altenng the tlll cknes~ o~ the walls. of. the. enclosing tube, anJ 
the pressure under \dll~h the rock 1S bCll1g deformed can ue 
accurately measured, seemer that the whole vertical PI'C'ssllre' , 
~rought to bear directly ~pon the specimen . The deforll1~~ 
bon ma~' , furtherm.or~,. b<3 carricd on . at temperaturcs 
approaclnng e,en to 1I1cIlHcnt redness and, 1f required, in the 
prel>ence of water or steam. 

The.materia'} empl('.,ed in the construction of the enclosinr, 
tubes 111 our ear1.ier experiments was wrought iron or a milJ 
carbon steel, ?ut ill all later work a steel containing 4'10 to 5'lS 
p~r cent of !1IC~el. \\'as em pl~yed . This stcel has a considerably 
hIgher elastIC hunt than ordlllary carbon steel, and our thanks 
are due to t!lO Bethlel~el11 Steel Company for several consign· 
ments of tIns steel .whlc~ ha,e ~cen used in the investigation. 
For the constrllct1On of the pistons the chromium tUl1O'sten 
"~ovo" steel "Was employed. This steel when heated to 
wlnteness and plunged into fish oil de,elops extraordinary 
strength, It speci~l~n ha:in~ the dimen~ions ~f one of the pis· 
tons-namely 'Sl,) mch 111 diameter and l '5G mch loner-when 
tested in compression ha\iner sustained a load of 215'000 Ibs. 
equivalen~ to 411.850 poulld~ ~er sq,uare inch, with p;'actically 
no a1terat1011 of shape. The pIstons of this steel may, further­
more, be used ullder the great pressl1l'es employed at tempera­
tures as high as GOO~ C. 

~n ordm: that the cond!ti?ns of differential pressure may be 
sabsfacton~y dey~loped, 1t IS necessary to make that portion of 
the enclos\l~g mckel·steel tube immediately surrounding the 
central portlOD of the rock column thinner than it is elsewhere 
while leaving the portions of the tube ahout the ends of th~ 
column thicker_ This concentrates the flow or deformation of 
the rock, gi,ing a ?ymmetrical bulge de"eloped within the 
~olumll and bet\\'ee~ Its extreme ends, and prevents the enclos­
mg tnbe from op~n1l1g up under the pressnre and permitting 
the rock to force 1tself up bet\\'een the pistons and the ends of 
the steel tube. ~\s t~e resul~ of a long series of experiment" 
too numerous to detall here, It was found that a tube of the 
dimension s sho\,n in the accompanyiner drawin er (fier. 2) was the 
most suitable, the tllickness of the "alril1lll1edi~tcl'y around the 
central part of tlle specimen being increased from 25 milli· 
meters to a centimeter according to the amount of lateral 
pressur~ or .resistance which it '~s . desired to develop, all the 
oth~r dimensIOns of. the tub~ remalIllllg the same. The pist?ns 
at either end were Inserted mto hea,y steel castinrrs by whICh 
the load was transmitted from the press. /:) 

The roc1~ colnrnm: upon which the experiments were carrieo 
out were 111 most ca.,e;; about 20m ('814 inch) ill diameter and 

about 4cm (1'56 inch) long. In the earlier experime;.:~ :-:"t: 
i rock was first ground into rough columns Gen, J.:' !1 ~ a:;'~ :!-:) '''' 

in diameter on a rubbing bed. Subsequently a "wall d::; :. ~ ' " i 
drill was in stalled having a hollow oit, which pl',j 'fd fI:, ",:C",:­

lent device for readily securinO' a roulJ'h column ,A ;'::1 \ ' :-. .. .:: j;: 

which it was desired to use for ~xperil11~ntal w(.rk. T~ . :~ ';\ -' .~ 
then cut into lengths and 
turned into columns of the 
required size in a lathe. The 
final very accurate shaping 
of the columns was given t'o 
them by grinding \rith an 
emery or corundum " 'heel 
while in tbe lathe. In this 
way the little coluI11ns were 
turned to the desired shape 
with extreme accuracy. 
They were not as a general 
rule made exactly cylindri­
cal in shape, but in order to 
seC\ll'e a very accurate fit 
were usually made slightly 
conical with a tape~ o"f 
1/ 1000 of an inch in their 
length. 

FIG. 2. 
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In the same way the steel 
tube was first turned in a 
lathe in the uSllal maimer, 
the inner surface was then 
gl'olll1d to seCllre greater 
accuracy of shape, and the 
tube was finally fini shed by 
the employment of a reamer. 
In this way a taper identi· 
cal \yith that gi "ell to the 
column was secured, the 
column, 1Iowe\'er, be in g 
slightly larger than that poi·. 
tion of the tube which was 
to enclose it. The tn be was 
then heated by placing a red 
hot iron ring about it and when thus expanded the r, ..... ·:k "'j.~ 
gently shoved into it to the required positic.n, and t ~.,:- t .: 'o? 
being allowed to cool, a mechanically perfect fit d tLe : -.: ' e : .) 
the column was secm ed . 

When it i", desired to carry out the defonuati,· n at ~ t-:-": ::-=':-.l­
tures abo,'e that of th e laoorato}'y and up to 1),:11)" c. I.: !' :::' .. :e. 


