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FIG. 2. Complete DTCA 
cell design. 
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one from each uf the thermucouple:>, while the two com­
panion P t- lO% Rh wi res from the thermocouples were tied 
toge ther outside the cel l. T he t1T signal was amplified by 
a Beckman modd 1-1, dc amplifier, and recorded on an 
L&:X pecdomax recorder. Types of traces of the tlT with 
time arc given in Fig. ,1. The ideal t race (rurve 1) would 
he a st might vertica l line when no transformation is taking 
place, with a deflec tion to one side, out and back, during 
a transformation. In practically al\ the ca. es, this ideal 
nlrve was only approached but never fully attained, the 
actual curves resembling 2, 3, or -1- . 1n these actual rases, 
u spurious temperat ure gradient existed bet wt:en the two 
metal strips, which gra rl ient increased with the absolute 
Icmp<:raturc, giving the curve a slope to one side. upe r­
imposed upon this slow change of j.T with temperature 
was still another type of behavior, arising bec:lu.'e (If the 
transformat ion, which gavt: to the curve a decided shift 
instead of roming to a maximum and ret urning to the hase 
line (curve .J.). The cause of thi" behavior is prohably IL' ­

lated to the lack of ideality in the heat flow pattern around 
the'metal samplts. An explanation may utilize the follow­
ing reasoning: The t hl'rmocoupl(" junclion for eal h nll"t al 
"trip was actually at till" outer ell).'l· of ("ad, "trip, at till" 
hounclary hetween thl: alumina bushin~ and Ihe Illl"lai. 
jf a large heat flux existed aero:.:. thi~ boundary from the 
heater to the metal st rip, a change in the thermal conduc­
tivity accompanying a pha~l: change would rau:-e a <il-ci<kd 
change in the temperature at this point j this folio\\':- from 
rt·asoning 'imilar to that u,;ed in the hasic principle of the 
DT CA rell. The decided change in temperature would he 
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rdltcted di renly in a shift of the n:corded ~ T. :\ perrel lIy 
insu lated set of metal st rips would not sulTt'r from thi ... 
fault, but of course this is imp0'isible when pre"sure tran'i­
mission require~ int imately packed solid" around the 
... ample. lIowl:vl:r, the condition of Zl:ro heat flux ran bl' 
approached by varying the amount of heat heing produlerl 
at diff eren t poin t,; along t he heat er. Thi'i is a fa I iona I iza t ion 
of the fart that more perfect maxima ~ T curn''; were 011-

tained with cells containing nickel heater" Ihan with 
\""ichrome heaters. Xickel would t end to prod un' a hot 
"pot, \"" irhrome would produce more even heat. \\'hat i ... 
apparently required is a hot SpIll at the h()lte~l part of the 
lell, which would he at the metal di:.k on the hot "ide, 
along with a temperature gradient of equal l11a~nitude in 
till' core and the alumina lru..;hing. At point., near the hot 
"pot the hl'at gellerat':d mu"t he "uilit' ienl only to to m­
jlell'-ate for the heat flow .al()l1~ tht: lil"hin~. \ [or,· hl .. '1 
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I,,; . .I T~ pica I ::.r ,,,rH', Oil rl"lorokr ,hart,. ' = ~Iarl oi Iran, · 
formal jun . ,. = "IHI 01 tran,jl)rl11atjun . ,= I ra ll '/orrnatjnn J. hali 
1',"llp,,"ll·'1. 


