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He points out that it is usual to replot the
results of D.T.A. thermograms in order to obtain
differential temperature against sample temperature.
The temperature-measuring couple is usually
positioned in the inert sample, in which case it
forms part of the differential thermocouple, alter-
nate readings of the differentisl and furnece
temperature being obtained by some switching device.
Alternctively, the temperature-measuring couple is
positioned in a separate container filled with an
inert material.

This couple has most often been constructed
from platinum versus platinum - 13% rhodium wire
gince the small e.m.fs of this material is no
disadvantage for temperature measurement and it is
very durable. Whero proportional control is used
for the r¢tel6f.tcmpuraiure change of the furnace,
this cou;lc'js used au‘the detector.

(¢) Heating Programme Controller :

Many workers have stresscd the importance of a
uniform rate of heating.for accurate D.T.A. work,

(42) ctate:-

although Pask and W&féer
"The heatingvrdtﬁ is critical only in the sense
that it has to be‘the sam¢ frem run to run in a
given laboratory......sd straight line neating
curve is preferred for it is easier to report,
although actually this is not a requirement for
good results providing whatever heating pattern
is used is always repetitive." (Page 170).

Mackcnzio(SE) and Wubb(bz) agree with the above state-

ment, cnd this seems to app.y eéspecially when we are

interested in only a limited temperaturc ronge.
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Methods of regulating the heating ratée have varied
from manual, to scmi-automatic to fully automatic. The
most simple method is to adjust the power input into the
furnace from time to time, but this is not very satis-
factory. A4 morc common method is to use a motor driven
variable transformer which increascs the veoltage appli¢d
to th¢ furnace windings at a predetermined rate. This
is fairly satisfactory up to about 900°C. if the voltage
supply is stabilized and the heating clement is not of
platinum, whose resistance does not increasé lincarly
with tampuratura. The best method is that which
employs the actual furnace temperature to control the
heating rate. This is achieved e¢ither by a system of
proportionally controlling the average power input to
the furnace, or else by applying a fixed voltage to the
windings for gradually increasing periods. The danger
with these systems is that they will cause 4.Ce pickup
by the differential thermo-couple to interfere with
thermograms in certain types of reccording cquipment,
Special precautions must be adopted to avoid such
pickup.

Progromme controlling cquipment of the motor driven

(1),

variablc transformer type was used by Berkelhamer

(35). (17) apa Pask and

Merjenberg and 7an Santen Grim

Warnur(46), whereas fully automatic proportional control
systems wore used by GruvUr(PB), Kerr and Kulp(ze),
chh(bﬁ) and Wilburn(bj). Grimshaw and Roborts(ZI), in
their reply to discussion on this paper staute (page 66)i=
"Our own views arc that even proportional-
controllers tend to produce a step-wise heating-

rato. This ¢ver-changing heating rate can
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seriously affect the gquuntitive determination of
minerals, A second important coneideration is
that even if a truc lincar raite of the furnace
temperature could be assured, the heating rate of
the specimen can never be linesr, by virtue of the
endothermic or ¢xorthermic reactions taking place.
The essential requircment is a smooth reproducible
rate of rise in the inert reference material,”
They achieved this by keeping the power input into the
furnace constant, and in their work on guartz, used the
natural cooling rate of the furnace, which they found

to be very reproducible after heating the furnace to

(d) Differential Temperature Recorder :

There are only three common methods of observing
the very small potentisl developed by the differential
thermo=-couple during a thermal change in the dust samples
Manual observation of the deflection obtained on &

(1)

gsensitive galvanometer has been used by Berkelhamer .

Grimshaw and Rovepts(19) and(20) (370

and Nagasawe
It is noteworthy that all these workers were making
obscuprvations on the very small thermal effect produced
by the <« quartz inversion, Berkelhamer obteained a
deflection sensitivity of about 100 mm., for a pure
quartz sample of 0,5 grams, while Grimshaw and Roberts
claim that a sensitivity of + 0,01°C is attainavle,

A second and much more satisfactory method for
routine work is that which involves the photographic
recording of the deflections of a spot galvanometer,
Thies method is cheap and sensitive, it requires no
attention and several traccs may be obtained simulte=-

neously on the same chart, Disadvantages are that it
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The sample holder for this furnace consists
of two cylindrical crucibles of 9 mm. height and
6 mm. diameter. These are located on a platinun
baseplate which has two wells 1 mm. deep sunk inio
it to accept the ecrucibles. The differential

thermocouple junctions enter through % inch

diameter holes in the baseplate which are aligned
with corresponding holes in the crucibles. The gﬁ““
thermocouple leads are insulated from the base-
plate, crucibles and each other by twin-duct -
thermoccuple insulating tubing of 4 inch external

diameter. These extend about 2 mm. up 1.ato the

et

crucibles.

The baseplate is cenirally mounted on a
half-inch diameter ceramic tube. This extends
the full length of the furnace and is held
rigidly in positicn by an asbestos cement end-

ms

mounting. This is in turn held in position in

T DA

the furnace by two knuried nuts.
The furnace-~temperature thermocouple junction

is located on the floor of the ceramic tube

immediately below the centre of the platinum

haseplate, A1l four leads from the differential

e et

and temperature-thermocouple emerge from the

furnace at the front of the apparatus.

This end of the holder is protected by a

i

eylindrical metal cap (Figs II, 11) which has to

be removed in order to remove the sample holder.

The four leands emerge through a slit in the side
of this cap, and are admitted to the thermos
flask, which is in the space below the veriical
furnace, through a slot in the door.
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