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A descript ion is given of a thermosta t  convenient for optical measurements  near the cr i t ical  
unmixing point. 

This  precis ion thermosta t  (Fig. 1) was designed to hold a t empera ture  to :~0.0005~ for several  days 
for use in extinction measurements  within0.001~ or soof  the cr i t ical  unmixing point. It consists  of three co-  
axial cylinders separated by asbestos  insulation. The outer cylinder constitutes a water  jacket whose 
tempera ture  is set and maintained to :~0.15~ by means of a Wobser thermostat .  The two inner cylinders 
a re  thick-walled aluminum vessels  (wall thickness ~ of outer one 20 ram, of inner one 30 ram). On the 
outer surface of each is a s ix - s t a r t  sc rew thread used to mount the bridge and the heater,  which a re  in- 
sulated f rom the body by bakelite varnish,  which is applied in solution in acetone f rom a sp rayer  onto the 
cylinder rotat ing slowly in a lathe. The cylinder is then kept for severa l  hours in a drying oven at about 
100~ This operation is repeated seven t imes to produce a thin, strong, and uniform layer  of varnish. 
Two a rms  of the bridge are  made of platinum (Pobeda grade d = 0.05 ram) annealed at 600~ while the 
other two a r m s  a re  made of manganin (d = 0.1 ram). One a r m  is adjustable for res i s tance  by means of a 
parallel  res i s tance  box. Each cylinder is controlled independently by an analog circuit  (Fig. 2). The 
bridge is balanced at a cer tain tempera ture  for a given res is tance  in the adjustable arm.  The dc sources  
(1.5 V for the inner cylinder, 3 V for the outer) consisted of Ekran batteries.  The a r m s  a re  denoted by R1, 
R2, R3, and R4; the bridge is balanced if RI/R 2 = R4/R 3. The resistance of the platinum (R i and R3) has 
a temperature coefficient ~ = 0.0038 deg -I, while the resistance variation in the manganin (R 2 and R4, 
= 0.000001 deg -i) can be neglected. 

If the cylinder cools, an unbalance signal appears in the bridge diagonal, which is recorded and am- 

plifiedby an F i16/2 millivoltmeter system. The dc amplifier based on Pl01 andP201 transistors (Fig. 2) sends 

a signal to the heater (eonstantan, d = 0.18 ram), which has a bifilar winding on the cylinder. The heater 

raises the cylinder temperature to the balance point. Similarly, an excess temperature produces a cut- 

off signal (no current in heater) and the cylinder cools. There must therefore be certain fixed tem- 

perature differences between the cylinders. In our case, that between the outer and inner cylinders was 0.10 

:~ 0.005~ while there was 0.50 =~ 0.15~ between the outer cylinder and the thermostatic block. The 

resistances inthe inner bridge (~2) at 20~ were R I = 439 ~2, R 2 = 375 ~2, R 3 = 444 ~, R 4 = 383 ~, while the 

heater resistance wasR h-~80 ~2. For the outer cylinder at20~ 1 =942 ~, R 2 =853~2, R 3 =970 ~, R 4 
= 849 ~2, R h ~ 160 ~2. The adjustable resistance changed from about 1200 to 1400 ~2 for the inner bridge 

in response to a change of about 0.5~ or about 3400 to 4500 ~ for the outer one. The effects of room- 

temperature variation on the adjustable resistance were minimized by choosing the arm resistance so that 

the adjustable resistance was as large as possible. 

The response to temperature change is governed primarily by the response of the F 116/2, which 

could detect 10 -9 A. 

The aluminum is of high thermal conductivity and facilitates temperature equalization. The tem- 
perature difference between the cylinders was measured to :~0.05~ by Chromel-Alumel couples. Longi- 
tudinal temperature differences of about 2 �9 I0-4~ were found within the inner cylinder. The entire system 
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Fig. 1. Genera l  view and a r r a n g e m e n t  of thermosta t :  1) t h e r m o -  
stat ing jacket;  2) external  cylinder;  3) in ternal  cylinder;  4) 
moving pla t form;  5) cyl inder  with imers ion ;  6, 7, 8) lids of in-  
t e rna l  cyl inder ,  external  cyl inder  and jacket,  r espec t ive ly ;  9) 
window; 10) hole for  leads;  11) holder for  diffused light; 12) 
m i c r o m e t e r  sc rew;  13) socket;  14) r ing for  external  cylinder;  
15) tufnol; 16) tank with liquid; 17) r e s i s t a n c e  t h e r m o m e t e r .  
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Fig. 2 . E lec t r i c  t he rmos ta t i c  circui t .  
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was horizontal ,  so the t e m p e r a t u r e  could not be m e a -  
sured  with a m e r c u r y  t h e r m o m e t e r ;  instead,  we used 
a copper  r e s i s t a n c e  t h e r m o m e t e r  placed within a 
cyl indrical  ve s se l  containing a contact  liquid, which 
was located at the axis of the in terna l  cylinder.  The 
re la t ive  t e m p e r a t u r e  was measu red  to ~0.00001~ 

The cell  containing the sample  liquid was held 
at  the axis by mounting r ings.  

It is  n e c e s s a r y  to move the cell along the axis 
in o rde r  to m e a s u r e  the extinction coefficient by the 
method of [1]. A device  fitted with m i c r o m e t e r  s c rews  
provided d i sp lacement  and m e a s u r e m e n t  of the pos i -  
tion to 30.05 ram. A m i c r o m e t e r  s c rew was coupled to 

a moving device mounted within the t h e r m o s t a t  on a tufnol rod. A specia l  adjustable  tufnol cell  was  used 
for  the purpose.  

The extinction coefficient was m eas u re d  near  the c r i t i ca l  unmixing point, and equil ibrat ion was v e r y  
slow, so it was n e c e s s a r y  to s t i r  the liquid in the cell  without in t e r fe r ing  with the ad jus tment  of t e m p e r a -  
t u r e  control .  The t h e r m o s t a t  was  placed on a support  for  this  purpose,  with one end bear ing  on a meta l  rod 
and the other  held by a posit ioning device at tached to the t r a n s v e r s e  plate, which could be moved as ide  a f t e r  
lifting this end. The t he rmos t a t  could then p e r f o r m  rota t ional  osci l la t ions in a ve r t i ca l  plane, which p ro -  
vided the n e c e s s a r y  s t i r r i ng  fo r  the liquid in the cell. 

The working t e m p e r a t u r e  range  is affected by: 1) the nature  of the liquid enter ing the the rmos ta t i c  
jacket f r o m  the u l t r a the rmos ta t ;  2) the r e s i s t a n c e  ra t io  for  the plat inum and manganin a r m s ;  3) the t he rma l  
s tabi l i ty  of the insulation. The s y s t e m  can be used for  other s tudies near  the unmixing point (ul trasonic 
s tudies ,  m e a s u r e m e n t  of d ie lec t r ic  constant,  etc.). 

I. D.K. Beridze and M. 
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