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This invention relates .to an apparatus for 
cultivating crystals-from solutions, more espe 
cially of producing piezo-eléctric crystals from 
Rochelle salt. ' 

5 There are various well known methods in ob 
taining crystals from salt solutions such as, for 
example, Rochelle salt crystals. The methods best 
known in the prior art are vto obtain the crystals 
by placing them in standing baths or in rocking 

10 baths.- , 

‘Such baths generally contain a saturated, 
heated solution which is introduced into vessels, 
and the culture crystals are suspended therein. 
The baths are provided with thermostats which 

‘15 are so controlled that‘ the temperature of the 
solutions drops gradually. The thermostats for 
the baths are preferably adapted for placing the 
vessels containing the solutions into a heating 
liquid such as for example, water. 

10 Both the rockingand standing bath methods 
require for obtaining crystals oi the desired size 
an extremely long time for proper growth ex 
tending through weeks and sometimes months. 
In view of the extremely long time required 

for producing the crystals a continuous operation 
must be assured. If, for instance, the heating of 
the thermostats is interrupted for a brief period, 
the crystal introduced into the cultivation vessel 
would practically become useless, because of the 
successive process of crystallizing, wild crystals 
would, as a rule, be deposited on the culture 
crystal and would grow into each other. 
In view of the long operating period necessary 

for producing the crystal, a large reserve in the 
standing and rocking bath is required. In fact, 
at the slightest disturbance the reserve equipment 
would have to take over for a long operating 
period the full operation for the baths. 
Aside from the long duration required for pro 

ducing crystals by the hitherto known methodsa 
rather high investment for these baths and ap 
pertaining drive arrangements is necessary. 

According to this inventiomin order to accel 
crate the growing or the crystals, and to assure in 
dependence of any incidental disturbances in the 
process, the following arrangement is proposed: 
The solution for cultivating the crystals is pre 

pared in one or several vessels. The vessels for 
the solution contain an excess in crystals. The 
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pipe lines with one or several culture vessels. 
Between the culture vessels and the solution 

vessels a continuous circulation is sustained. In 
the solution vessel the solution is at least satu 
rated; In order to bring about in the culture 

solution vessels communicate through-tube or‘ 

((31. 23-273) 
vessel a separation of the salts of the culture 
crystal, a temperature di?erence is sustained be 
tween the culture vessel and the solution vessel, 
whereby the solution vessel has a slightly higher 
temperature than the culture vessel. , 
The circulation for the continuous process is 

maintained in the liquid by passing it ‘through 
the vessels by means of a pump. 

In order to eliminate the use of a pump, the 
arrangement may also be such that the diner 
ent speci?c weights of the solutions in the solu 
tion vessel and culture vessel are utilized to as— 
sure a natural circulation of the, solution in ac 
cordance with the principle of the thermo 
syphon. . 

The vessels communicating with each other 
are built into a thermostat arrangement. Pref 
erably, the entire arrangement is accommodated 
within a common thermostat, in which case the 
space containing the culture vessel or vessels is 
separated from the space containing the solution ' 
vessel or vessels by means of wit well constructed 
of poor heat conduction materiaLso thata tem 
perature diii’erence between the solution vessel 
and the culture vessel can be maintained.’ _ 
However, the solution vessels and the culture 

vessels may also-be set up separately in different 
thermostats. In this case, care is to be taken , 
that the connection line between the vessels is 
su?iciently covered with material having a poor ‘ 
heat conduction, in order to- prevent the tem 
perature ‘from dropping 
tween the vessels. 
The method according to this invention has 

the further advantage that a continuous process 
for cultivating crystals is obtained by means of 
the circulation process. 
Whereas in the hitherto known.methods new 

baths must always be provided, this is not neces 
sary in the new method according to the inven- _ 

within the tube lines be-‘ 

tion. Thus, the arrangement may for instance ‘ 
be such that in the culture vessel the crystals are 
placed upon a conveyer band, whereby in cer-' 
tain instances the culture crystal is placed on the 
beginning of the band. In the latter arrange 
ment, the crystal grows gradually and the band 
moves simultaneously through the culture vessel. 
The ?nished crystal can then be removed at the 
end of the band. The length of the band and 
itsspeed of movement depends on the size of 
crystal desired. . I 

The single iigureof the drawing shows an ex 
ample of an arrangement for carrying out the 
method according to the invention for cultivating 
crystals from solutions. 55 
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' In a container I having a cover with material 

' of poor heat conduction, a wall 2 is inserted which 
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likewise consists of material having poor heat 
conduction and divides the said container into 
approximately two equal parts. The space- 3 
contains a vessel 4 and accordingly the space 5 
contains a vessel 6 having a cover. The vessels 
4 and 6 communicate with each other through 
tube lines ‘I and 8. Both vessels 4 and 6 are 
surrounded by a liquid 9 preferably water which 
is heated by an electric heating arrangement l0 
and II. An additional heating arrangement I2 
is provided for the space 3, whereby-the tempera 
ture of the liquid in space 3 can be maintained 
higher than in space 5. The heating arrange 
ment in space 3 may also be rendered control 
lable by other well known methods. In order to 
avoid temperature drops in the liquid 9 within 
thespaces 3 and 5, elements l3 and I4 are pro 
vided for stirring up liquid 9 whereby the latter 
is continuously kept in motion. , 
In the vessel 4, a sieve-like tube 15 is inserted 

'into which extends through .the bottom. l6 
thereof a tube I‘! having holes l8 which is con 
nected to tube 1. The tube ll also has a ?lter l9 
formed of cotton or the like surrounding it. Into 
the space remaining between ?lter l9 and vesselv 
wall IS the salt crystals or other crystals to‘ be 
dissolved are ?lled in, such as indicated in the, 
drawing as layer 20. 
The vessel 4 has a cover 2| having an opening‘ 

22 through which vessel l5 extends into cover f2l. 
The vessel I5 is covered up by cover 23. 
The tube 8- extends with a short end 24 into 

the vessel 4.1 At the end of tube 8 at point 24 
a pump arrangement 25 is attached which is 
driven by said shaft 26, said pump 25 withdraw 
ing the salt solution from the vessel 6. In order , 
that the solution suctioned from vessel 6 has 
when entering the vessel 4 at the same tempera 
ture asthe solution contained in the vessel 4, the 
tube line 8 is formed ahead‘ of the connection end 
24 into a coil within vessel 3. Thus, the solution 
coming from the vessel 6 is preliminarily heated 
in tube 8 in such manner that it alreadyhas the 
temperature of the solution in vessel 4 when em I 
tering it. s . __, 

At the temperature’ within vessel 9 the solu 
tion leaving vessel 6 is practically saturated. 
After the solution has been heated in vessel 4 
it can dissolve further crystals. _ 
is conducted past the cryst ls 20, then passes” 
through the ?lter into tube and through the 
latter- and tube 1 into vessel 6. The part of tube 
1 within vessel 5 is "formed into a coil in order 
that the solution passing through tube 1 may 
assume the temperature in vessel 6. ,A culture 
crystal 21 is inserted into vessel 6. In order "to 
prevent‘ temperature drops within the solution 
contained in vessel 6, the said solution is main 
tained in continuous motion within vessel 6 by 
means of a ‘stirring up or agitator means 28. v 
The solution leaving tube 1 and entering the 

vessel _6 is supersaturated since the temperature 
in vessel 6 is slightly lower than in vessel 4. The 
supersaturated solution gives [up salt molecules 

_ which will be deposited on crystal 21. 
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The supplied quantity of solution for. vessel 
Sis preferably controlled by means of pump 25 
so that the ‘liquid entering vessel 6 is of such 
quantity that the amount of salt molecules to ‘be 
freed is just su?icient for deposition on‘ crystal 21. 
It was found to beef advantage to accelerate cul 
tivation. of the crystal by supplying with the grow 

To this end, it := 

2,204,180 
ing of the crystal a larger quantity of solution to 
vessel 6. , 

When the crystals become larger, the growth 
may eventually also be accelerated by slightly in 
creasing the temperature difference between ves 
sel _3 and vessel 5. , 

It is also possible to connect several solution 
vessels or culture vessels in parallel. It is also of 
advantage if the individual vessels can be shut 
off independently of each other. The arrange 
ment may be such that several culture vessels 
are arranged about a larger solution vessel, for 
instance, in a circular position. It is preferred 

Y_ that each culture vessel can be shut ‘off individu 
ally. 
What is claimed is: r I 

1. An arrangement for cultivating crystals 
comprising a casing, a wall for dividing said cas 
ing into two separate spaces, a vessel within each 
separate space, means for maintaining a saturat 
ed solution within said vessels, ?uid communicat 
ing means between said .vessels and. passing 
through said wall, a heatingarrangement adja 
cent each vessel for-maintaining a temperature 
difference between said vessels, and means for 
?ltering and continuously circulating said satu-. 
rated solution from one vessel to another. 

, 2./ An arrangement for cultivating crystals 
comprising a casing, a wall for dividing said cas 
ing into two separate spaces, a vessel within each 
separate space, means for maintaining a saturat 
ed solution within said vessels, ?uid communicat 
ing means between said vessels v and passing 
through said wall, a heating arrangement adja 
cent each vessel for maintaining a temperature 
difference between said vessels, and a filler and a 
pump located within at least one of said vessels 
for continuously circulating said'saturated solu 
tion from one vessel to another. 

3. An arrangement for ‘cultivating crystals 
comprising a casing, a wall for dividing said cas 
ing into‘two ‘separate spaces, means for main 
taining a heated ?uid within each separate space, 
a vessel within eachseparate space and surround 
ed by said heated ?uid, means for maintaining a 
saturated solution within said vessels, ?uid com 
municating means comprising a coiled tube be-' 
tween said vessels surrounded by said heated ?uid - 
and passing through said wall, a heating arrange 
ment adjacent each vessel for maintaining a tem 
perature difference between said vessels, and 
means for continuously circulating said saturated 
solution from one vessel to another‘. . 

4. .An arrangement for cultivating crystals 
comprising a casing, a wall for dividing said cas 
ing into two separate spaces, means for main- ‘ 

. taining a heated ?uid within each separatespace,a 
vessel within each separate space and surrounded 
by said heated ?uid, means for maintaininga sat 
,urated solution within said vessels, ?uid com 
municating means between said vessels and pass 
ing through said wall, a heating space comprising 

' separate heaters adjacent each'vessel for main 
taining a temperature diiference between said 
vessels, and means for continuously circulating 
said saturated solution from one vessel :to an 
other. ' 

5. An arrangement for cultivating crystals 
comprising a casing, a wall for dividing said cas 
ing into two separate spaces, a ?rst and a second 
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vessel within each separate space, means for . 
maintaining a' saturated crystal solution within 
said vessels, a sleeve-like vessel for holding a sup 
ply of salt within said ?rst vessel, 9. ?lter 'within : 
said sleeve-like vessel. two ?uid communicating 
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means between said ?rst and second vessels and 
passing through said wall, at least one of said 
communicating means connecting said sleeve-like 
vessel and said second vessel, a heating arrange 
ment adjacent said ?rst and second vessels for , 
maintaining a- temperature difference there be 
tween, and means for continuously circulating 
said saturated solution from one vessel to another. 

6. An arrangement for cultivating crystals 
comprising a casing, having a wall constructed of 
material of poor heat conductivity, said wall di 
viding said casing into two separate spaces, a 
?rst and a second vessel within each separate 
space, means for maintaining a saturated crystal 
solution within said vessels, at sleeve-like vessel 
for holding a supply of salt within said ?rst ves 
sel, a ?lter within said sleeve-like vessel, two fluid 
communicating means between said ?rst and sec 
ond vessels and passing through said wall, at 
least one of said communicating means connect 
ing said sleeve-like vessel and said second ves— 
sel, a heating arrangement adjacent said ?rst 
and second vessels for maintaining a temperature 
difference therebetween, and means for continu 
ously circulating said saturated solution from one 
vessel to another. ’ 

7. An arrangement for cultivating crystals 
comprising a casing, a wall for dividing said cas 
ing into two separate spaces, means for main 
taining a heated ?uid withinv each separatespace, 
a ?rst and a second vessel within each separate 
space, means for maintaining a saturated crystal 
solution within said vessels, a sleeve-like vessel ' 
for holding a supply of salt within said ?rst ves 
sel, a ?lter within said sleeve—like vessel, two ?uid 
communicating means between said first and sec 
ond vessels and passing through said wall, at least 
one of said communicating means connecting said 
sleeve-like vessel and said second vessel, a heating 
arrangement adjacent said first and second ves 
sels for maintaining a temperature difference 
therebetween, and means for continuously circu 
lating said saturated solution from one vessel to 
another. , 

8. An arrangement for cultivating crystals 

3 
comprising a casing, a wall for dividing said cas 
ing into two separate spaces, a liquid within each 
separate .space, a vessel within each separate 
space and surrounded by said liquid, means for 
maintaining a saturated solution within said ves 
sels, ?uid communicating means between said 
vessels and passing through said wall, a heating 
arrangement adjacent each vessel for maintain 
ing a temperature difference between said ves 
sels, a ?lter and a pump located within at least 
one of said vessels, and. a plurality of agitators 
for continuously circulating said liquid in each 
separate space to prevent a temperature drop 'in 
said solution. 

9. An arrangement ‘for cultivating crystals 
comprising a'casing, a wall for dividing said cas 
ing into two separate spaces, a liquid within each 
separate space, a vessel within each separate 
space and surrounded by said liquid, means for 
maintaining a saturated solution within said ves 
sels, ?uid communicating means betwéen said ves 
sels and passing through said wall, a heating ar 
rangement adjacent each vessel for maintaining 
a temperature difference between said vessels, a 
?lter and a pump located within at least one of 
said vessels, an agitator for circulating said sat 
urated solution within the other vessel, and a 
pluralityof agitators for continuously circulat 
ing said liquid in each separate space to prevent 
a temperature drop in said solution. _ 

10. An arrangement for cultivating crystals 
vcomprising a casing, a wall for dividing said cas 
ing into two separate spaces, a liquid within each 
separate space, a vessel within each separate 
space and surrounding said liquid, means for 
maintaining a saturated solution within said ves 
sels, ?uid communicating means between said ves 
sels and passing through‘said wall, a heating ar 
rangement adjacent each vessel for maintaining 
a temperature difference between said vessels, a 
?lter and a pump located within at least one of 
said vessels, and an agitator for circulating said 
saturated'solution within the other vessel. 
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