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This invention relates to dental appliances and more 
particularly to a method and apparatus for cooling hydro 
colloid impression material used by dentists in the prepa 
rations of impressions for dental crowns, caps, inlays, 
bridges and plates. . . . . . ' 

Dentists make impressions of patient's teeth and/or 
adjacent mouth structure by placing an impression tray 
containing a softened impression material in the patient's 
mouth and the teeth and/or adjacent mouth structures 
are embedded in the plastic material in the tray. This 
material had previously been heated to make it soft and 
pliable and as the material cools it hardens and sets. 
The tray of material is cooled by water circulation in 
the tray at normal water temperature or from water jars 
filled with ice cubes. In addition to being messy, cumber 
Some and time consuming, the results are not always 
satisfactory, since the timing and rate of cooling is not 
constant. There is no consistant firmness of texture. 
Some impressions are soft due to insufficient cooling and 
the impressions become distorted when removed from 
the patient's mouth. This necessitates retaking the im 
pression, taking more valuable time to the annoyance 
of both dentist and patient. - - - 

In using the hydrocolloid impression cooler compris 
ing the present invention more time can be spent in 
the preparation of the impression materials and to the 
patient in the chair. The cooler is completely automatic 
and stops when the cooling cycle is completed and auto 
matically returns to starting position without additional 
action by the operator. The impressions are chilled cor 
rectly, timed properly, have a firmness and texture not 
obtainable by any other method, guaranteeing all im 
pressions to be absolutely perfect. This removes the 
guesswork in knowing when the material has set and 
hardened. This saves time, and assures consistantly 
better work, faster production and more satisfied cus 
tornerS. - 

The hydrocolloid impression cooler comprising the 
present invention progressively cools the water circu 
lated through the impression tray through a series of 
timed steps such that the material is gradually and uni 
formly cooled without discomfort to the patient. This 
is accomplished by sequentially diverting the water 
through a plurality of temperature controlled paths be 
fore circulation through the tray. The proper path is 
selected by timing the operation of Solenoid control 
valves directing the flow of water through the various 
paths. 

It is therefore an object of this invention to provide 
a novel method and apparatus for cooling hydrocolloid 
impression material. 

Another object is the provision of a method and ap 
paratus for making dental impressions by controlling the 
cooling rate of hydrocolloid impression material. 

Another object is the provision of a hydrocolloid im 
pression cooler for successively cooling impression ma 
terial at predetermined temperatures for specific periods 
of time. 
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Still another object is the provision of a method and 

apparatus for making dental impressions faster and easier, 
with consistant firmness of texture, with greater con 
venience to the operator and greater comfort to the 
patient. 

Still another object is the provision of a method and 
apparatus for making dental impressions of consistant 
and uniform texture and firmness by accurately con 
trolling the temperature and rate of cooling of hydro 
colloid impression material. . . . . . " 

Other objects and features of the present invention 
will be readily apparent to those skilled in the art from 
the following specification and appended drawings where 
in is illustrated a preferred form of the invention, and 
in which: - - - 

Figure 1 is a perspective view of one form of 
invention, and 

Figure 2 is a schematic showing the relationship of 
parts and the operation of the apparatus. 
As shown in Figure 1 the impression cooler is con 

tained in a cabinet 11 having a power cord 12, power 
switch 13, "power on' light 14, foot operated switch 16, 
cycle indication lights 1, 2, 3 and heater light 4, cool 
ing temperature setting control 17, water discharge line 
18 connected to the impression tray 19 and a safety 
switch 20 all extending from the cabinet 1 or mounted 
thereon. The impression tray 19 is of the type widely 
used by dentists in placing soft impression material in 
the patient's mouth until it has cooled and set to form 
an impression of the mouth structure involved. The tray 

the 

is cooled by circulation of water from the discharge line. 
18 from the cabinet 11, through the tray 19 and out 
through a waste line 2 which goes back to the cabinet 
and empties into the dentist's conventional waste dis 
posal unit, not shown. A connection from the city water 
line to the cabinet is not shown but is connected in the 
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rear of the cabinet in a conventional manner. The 
cabinet may be of a variety of forms such as the base 
of a seat or stool or a mounting stand upon which may 
be placed the dentist's instrument cabinet. It may be 
of the form as shown and mounted on wheels so as to 
be moved from the dentist's operational area when not 
in use if desired. - 

Reference is made to Figure 2 in describing the con 
struction and operation of the unit. The city water line 
is connected to the water supply line 22 where the water 
supply pressure is regulated by a pressure reduction waive 
23. A pressure of two pounds has been found most 
suitable. The water may then flow through one of three 
paths, a hot water path 24, normal temperature path 
26 or cold water path 27 depending upon which of the 
valves 28, 29 or 31 has been opened. The three paths 
are then combined into a single outlet, main discharge 
line 18 to the tray. In the hot water path 24 is a heated 
Water supply tank 32. Conduit 33 terminates in a 
closed end with apertures 34 along the side for spraying 
water over the hot water temperature control thermostat 
36. This senses the temperature of the incoming water 
and immediately starts the heater element 37 if the water 
is too cold. This arrangement provides a faster heating 
response and therefore greater sensitivity and accuracy. 
The heater element 37 is located near the water outlet 
38 to insure the passage of heated water in preference 
to the colder incoming water. 
A chilled water supply tank 39 is in the cool water path. 

27. Here also the incoming conduit 41 terminates in a 
closed end with apertures 42 along the side for spraying 
water through the cooling coils 43 and onto the refrig 
erated water temperature control thermost at 44. The out 
let line 46 is connected to the supply tank 39 at a posi 
tion remote from the incoming conduit to insure removal 
of chilled water in preference to the water of normal 



2,863,215 
3 

temperature coming into the tank. The cooling coil 43 
is connected to a conventional refrigeration unit 47, the 
compressor motor 48 of which is controlled by thermo 
stat 44. When the water in tank 39 is above a certain 
temperature, determined by the setting of control 17, the 
contacts in thermostat 44 close to complete the circuit and 
refrigerating unit 47 starts its cooling operation. This 
assures an adequate Supply of cold water at all times. 
Safety switch 20 is in the power circuit and will auto 
matically pop out if for any reason the unit gets too hot, 
pulls too heavy a load or the line voltage drops too low. 
This forestalls burning out of the motor. Safety switch 
20 remains out until the operator corrects the trouble and 
re-engages the switch to again complete the power circuit 
to the motor 48. 

Switch 13 completes the power circuit to terminal block 
49. When the switch is closed the "power on' light 14 
lights up, indicating that the power is on and that the 
automatic timer unit is ready for operation. Terminal 
block 49 connects various circuits to the power source as 
shown. One circuit goes from terminal block 49 to the 
heat thermostat 36, the heating element 37 and back to 
the terminal block. Thermostat 36 is set for 85 F. and 
when the incoming water sprayed over it is below this 
temperature, its contacts close and the heater element 37 
begins heating. This gives the heating element time to 
start heating before the incoming water reaches it, assur 
ing a continuous heated water supply. Heater pilot light 
4 is connected across the heating element 37 and is lighted 
when the contacts of thermostat 36 closes and element 
37 is heating. 
Another circuit is connected to timing unit 52. Here 

one end of relay 66 is connected to terminal block 49. 
The other end is connected to timer motor M and also 
is returned to the terminal block through the dentist's 
foot operated switch 16. When switch 16 is momentarily 
depressed by the operator, relay 66 is energized, closing 
switch 67 and starting the timer motor M. Even though 
the return path of relay 66 through switch 6 is open, the 
closing of switch 67 provides a second return path to the 
terminal block 49 to complete the circuit. Thus, relay 
66 once energized will remain energized until switch 67 
is opened. 
Motor M sequentially moves cams, 53 to 57, to close 

contacts 61, 62, 63 and 64 for definite lengths of time 
and to open switch 67 when the cycle is finished. When 
contact 61 is closed the solenoid operated valve 28 is 
opened and cycle light 1 goes on. When contact 62 is 
closed solenoid operated valve 29 is opened and cycle 
light 2 goes on. When contact 63 is closed solenoid oper 
ated valve 31 is opened and cycle light 3 goes on, and 
when contact 64 is closed, buzzer 54 buzzes for a few 
seconds and then stops. Thereafter cam 57 opens the 
holding switch 67 which stops motor M automatically in 
start position, ready to start a new timing cycle when 
switch 67 is again closed by the operation of foot Switch 
16. 

Operation 
Hydrocolloid impression material must be cooled grad 

ually and accurately to obtain the best results in the 
finished impressions. This is done by circulating water of 
preselected, and progressively cooler temperatures through 
the impression tray for predetermined amounts of time. 
At the end of the complete timing cycle the dentist is as 
sured that the impression material is set and hardened 
enough for removal from the patient's mouth. The hy 
drocolloid impression material is placed in the patient's 
mouth at a temperature of 120 F. The power supply 
switch 13 is turned on and the cooler is ready for opera 
tion. The dentist holds the tray firmly in the patient's 
mouth, touches his foot to the foot Switch 16 and the 
automatic timer starts the timing cycle by arm 53 contact 
ing terminal 61. This opens valve 28 and water passes 
through the hot water path to the tray. An 85 F. tem 
perature is maintained throughout the first period which 
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lasts two minutes. By this time the impression material 
has been cooled to 85. At the end of two minutes the 
timer motor M has moved the cam holding contact 61 
and it again opens. The hot water electrical circuit is 
broken and the solenoid valve 28 closes, stopping the 
flow of heated water. Five seconds after valve 28 closes 
the automatic timer engages contact 62 and the valve 29 
in the normal water circuit path is opened. Water at the 
normal water temperature of 70 F. now flows through 
the impression tray. After two minutes the impression 
material has cooled to that temperature and the auto 
matic timer permits contact 62 to open, valve 29 closes 
and water of normal temperature ceases flowing through 
the tray. In another five seconds the cool water elec 
trical circuit is closed at contact 63, solenoid valve 31 is 
opened, and water of 42 F. is circulated for two minutes 
through the impression tray. Through this uniform grad 
ual cooling the hydrocolloid impression material sets with 
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slight shrinking to a perfect form and fit. At the end of 
the last two minute periods the motor cams open con 
tact 63 and closes contact 64. This contact causes buZZer 
54 to sound for three seconds to signify the nurse that 
the cooling cycle is completed so that she may care for 
the patient. The automatic timer then moves the cams 
to their starting position ready for the next cooling cycle. 
One of the cams open switch 67 and breaks the motor 
circuit. The impression is now ready to be removed, 
perfect in shape, firmness and texture. Not only is the 
dentist assured against failure through controlled and 
timed reduction of temperature of the impression mate 
rial, but he is able to perform faster and move efficiently, 
to the greater satisfaction of the patient. 

While certain preferred embodiments of the invention 
have been specifically disclosed, it is understood that the 
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invention is not limited thereto as many variations will 
be readily apparent to those skilled in the art and the 
invention is to be given its broadest possible interpretation 
within the terms of the following claims. 

I claim: 
1. Apparatus for progressively and uniformly cooling 

hydrocolloid impression material in a dental impression 
tray comprising a first fluid path connected to said tray, 
parallel paths including a heated fluid path, a normal 
temperature fluid path, and a cooled fluid path all cont 
nected to said first path and to a fluid source, control 
means for regulating fluid flow in each of said parallel 
paths, timing means connected to said control means for 
selectively passing fluid from each of said parallel paths 
to said first path for a predetermined period of time, 
fluid from said heated path being passed first, fluid from 
said normal temperature path being passed second and 
fluid from said cooled path being passed last. 

2. Apparatus for gradually and uniformly cooling hy 
drocolloid impression material in a dental impression 
tray comprising a plurality of fluid paths connected to 
said tray, each of said paths having fluid therein of differ 
ent predetermined temperatures, valve means in each of 
said paths for controlling fluid flow therein, electrical 
means for opening and closing said valve means, an 
electrical energy source, timing means for sequentially 
connecting said energy source to each of said electrical 
means, and a starting switch connecting said timing 
means to said energy source. v 

3. A hydrocolloid impression cooler comprising at 
least two paths for circulating cooling fluids of various 
temperatures through an impression tray having a soft 
pliable impression material therein, means for sequen 
tially connecting said paths to said tray for circulating 
fluid therethrough from paths of highest temperature suc 
cessively to paths of lowest temperature thereby gradually 
cooling said material to a cool hardened state. 4. Apparatus for gradually cooling hydrocolloid im 
pression material in a dental impression tray of the fluid 
cooling type comprising a first fluid path adapted for 
connection to a fluid supply, a pressure control valve in 



2,868,215 
5 

said path, three fluid paths connecting said tray to said 
first path, each of said paths having a solenoid valve for 
controlling fluid flow therein, means in one of said paths 
for maintaining a fluid temperature of approximately 
85 F., means in another of said paths for maintaining a 
fluid temperature at approximately 42 F., the fluid tem 
perature in the third of said paths being the temperature 
of said fluid supply, electrical means for successively 
opening said solenoid valves for sequentially passing 
fluids of progressively cooler temperatures, signal means 
for indicating which of said valves is opened, said elec 
trical means maintaining each of said valves in open posi 
tion for predetermined intervals, and signal means for 
indicating when the last of said valves has been opened 
and closed. 

5. Apparatus for cooling impression material as in 
claim 4, said means maintaining a fluid temperature of 
approximately 85 F. comprising a heating tank in said 
path, having an inlet and an outlet, a heating element in 
said tank for heating fluid in said tank, a thermostat near 20 2,155,334 
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said inlet for sensing the temperature of fluid coming 
therefrom, said thermostat operable to complete an elec 
trical circuit to said heating element to cause actuation 
thereof when incoming fluid to said tank is below 85 F. 

6. Apparatus for cooling impression material as in 
claim 4, said means maintaining a fluid temperature of 
approximately 42 F. comprising a cooling tank in said 
path having an inlet and an outlet, refrigerant cooling 
coils in said tank between said inlet and said outlet, a 
thermostat in the path of fluid from said inlet to sense 
the temperature thereof, means operable by said thermo 
stat for cooling said coils to inductively cool fluid in said 
cooling tank when said fluid from said inlet exceeds ap 
proximately 42 F. 
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