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Patented Sept. 5, 1944 2,357,706 

UNITED STATES PATENT OFFICE 
2,357,06 

HEATING AND COOLNG SYSTEM 

Gustav A. Toepperwein, Los Angeles, Calif., as 
signor to Radio Corporation of America, a cor 
poration of Delaware 
Application June 29, 1942, Serial No. 449,029 

(C. 18-5.3) 5 Claims. 

This invention relates to heat control Systems 
and particularly to a method of and means for 
increasing the efficiency of systems wherein cer 
tain units are alternately heated With high ten 
perature fluids and cooled with relatively low 
temperature fluids. 

In the manufacture of many articles Such as 
disc type phonograph records, the record molds 
are cooled during the molding operation and 
heated during the remaining portion of the press 
ing cycle. In this manner the Shellac Compound 
or other record material flows evenly between the 
matrices Without eXcessive pressure at any point 
during the heating portion of the cycle. The 
record molds are generally heated by steam and 
cooled by cold Water alternately passed through 
the interior of the molds. In the past the pro 
cedure has been to pass the emergent Steam and 
cold water into a common outlet pipe where it 
was fed to a cooling tower and used over again 
as the cold Water supply with a certain amount 
being by-passed for boiler feed Water. This ar 
rangement of course, required a certain boiler 
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capacity to maintain an adequate supply of steam 
at the desired temperature. 
The present invention is directed to a diversion 

valve System whereby the steam and cold Water 
are separated after passing through the molds, 
the steam condensate being returned to the boiler 
feedwater tank and the cooling Water paSSing On 
to the cooling tower. By this arrangement the 
boiler capacity required for a given number of 
presses has been considerably reduced, while bet 
ter and more efficient heating of the record molds 
has been obtained, as Will be explained herein 
after. Better heating of the molds has resulted 
in longer life of the molds and the production of 
a higher percentage of salable records. 
The principal object of the invention, therefore, 

is to provide inproved means for facilitating the 
manufacture of phonograph records. 
Another object of the invention is to provide 

means for reducing the boiler capacity of a heat 
ing System for record presses. 
A further object of the invention is to provide 

improved means for heating record molds and 
for conserving heat energy of the heating Sys 
tem. 
A further object of the invention is to provide 

an improved phonograph record-pressing System 
having a minimum heat source capacity for a 
given number of presses operating in alternate 
short time cycles of heating and cooling. 
Although the novel features which are believed 
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Out With particularity in the claims appended 
hereto, the manner of its organization and the 
mode of its operation will be better understood 
by referring to the following description, read in 
conjunction with the accompanying drawing, in 
Which: 

Fig. 1 is a diagrammatic arrangement of a 
phonograph record press heating and cooling sys 
ten embodying the invention. 

Fig. 2 is a cross-sectional view of a thermostatic 
valve unit used in the System of Fig. 1; and, 

Fig. 3 is a detail view taken along the line 3-3 
of Fig. 2. 

Referring inoW to Fig. 1, a plurality of phono 
graph record presses are shown diagrammatical 
ly as having lower fixed mcds, 5, 6, 7 and 8 and 
respective movable molds , , 2 and 3. Each 
rinold has an individual Valve such as ShoWn at 
f5 to 22, inclusive, each valve being adjusted in 
dividually to Vary the steam and cold Water to its 
respective mold in accordance With the position 
and size of each mold. After these valves are 
once adjusted they remain fixed. Steam is sup 
plied to the molds from a stean generator or 
boiler 25 over a pipe 26, the steam being fed to 
valves 28, 29, 30 and 3. Cold water from a Sup 
ply tank 33 is fed over a pipe 34 shown in dotted 
lines to valves 28, 29, 30 and 3, these valves 
being either manually Or automatically operated 
So that either Stean Or Cold Water is fed to the 
respective molds 5 to 8 and 9 to 3. 
Emergent steam and Water from the nolds 

5 and 0 pass through a common pipe 36 to a 
thermostatic valve unit 37; the steam and water 
from molds 6 and pass through a common pipe 
38 to thermostatic valve unit 39; the steam and 
Water from molds 7 and 2 pass through common 
pipe 40 to thermostatic valve unit 4; and the 
Steam and Water from noids 8 and 3 pass 
through pipe 42 to thermostatic valve unit 43. 
The thermostatic valve units 37, 39, 4 and 43 have 
tWo outlets, one shown by the Solid line 45 which 
is a pipe leading to a feed-Water tank 6, while 
the other outlet is shown by the dotted lines 48 
which is a pipe leading to a cooling tower 49. 
In the above description and drawing, auxiliaries 
Such as pumps and main Valves have not been 
shown. It is also to be understood that many 
more presses than the four illustrated nay be 
connected to a single Steam generator. 

In the manufacture of shellac compound rec 
Ords With the above-described system, the Sheilac 
Compound, after preheating, is placed on the 
lower fixed molds 5, 6, 7 and 8 and the upper 

to be characteristic of this invention are pointed 55 molds 0, f, f2 and 3 are moved in contact with 
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the compound and pressure applied. During the 
period that the molds are separated, steam is 
passed therethrough to heat the stamping mat 
rices to a certain temperature. This is accom 
plished by adjusting valves 28, 29, 30 and 3 SO 
as to connect pipe 26 to the molds, thus passing 
steam from boiler 25 to the molds, the upper 
and lower molds receiving a quantity of Steam 
proportioned by the setting of valves 5 to 22. If 
all presses are operating, steam passes through 
common pipes 36, 38, 40 and 42 to the thermo 
static valve units 37, 39, 4 and 43, these units 
operating to pass the steam and condensation 
through pipe 45 to the feed-water tank 6. Dur 
ing the next portion of the cycle of Operation the 
valves 28, 29, 30 and 3 are adjusted to cut of 
the steam from pipe 26 and feed cold Water to 
the molds from the supply 33 over pipe 3. When 
the cold water is passed to the thermostatic units 
37, 39, 41 and 43, the units automatically adjust 
themselves to pass the cold water to pipe 48 and 
to the cooling tower 49. In actual operation each 
press may be operated at different times, but in 
each case the respective thermostatic unit Will 
divert the steam to the feed-water tank and the 
cold water to the cooling tower. 
To illustrate the automatic operation of the di 

version valve unit, reference is made to Fig. 2, 
wherein is shown any one of units 37, 39, 4 and 
63 such as unit 37, having the common inlet pipe 
36, a steam and condensation outlet pipe 45 and 
the cold water outlet pipe 48. The valve assen 
bly comprises a casing of two sections 50 and s 
bolted together by bolts such as shown at 53. 
Longitudinally positioned within the casing is a 3 
thermostatic element 55 of the bellows type, one 
end of which is connected to an actuating rod 56 
on which is mounted a valve 5 adjacent the 
other end of rod 56. The valve 5, upon ex 
pansion of the element 55, will seat itself against 
valve seat 59 and upon contraction of the 
thermostatic element 55 will seat itself against 
valve seat 60. The thermostatic element 55 is in 
a chamber 62, the chamber 62 being connected 
through a passage 63 with valve chamber 58. A 
passage 6 connects chamber 58 with outlet pipe 
45 while a passage 68 connects chamber 58 with 
outlet pipe 48. A positioning and adjusting plate 
64 is provided at the end of the casing 50. Plugs 
65 and 66 are provided for cleaning the passage 
63 when necessary. The end of the actuating rod 
56 for the valve 5 is supported in a Spider 6, as 
shown in Fig. 3. Although the valve unit is 
shown in a horizontal position, it is to be under 
stood that the valve will function in a vertical 
or any other position and that the exact form 
may not be as illustrated. 
When steam passes to the thernostatic ele 

ment 55 through the pipe 36, the valve expands, 
moving the rod 56 and the valve 5 to the right. 
This movement of the valve 57 closes the Outlet 
from chamber 58 to passage 68 and to the pipe 
48 and permits the steam to pass from the chan 
ber 58 to passage 6 and to the pipe 45 and back 
to the feed-water tank 46. When the cold water 
enters the chamber 62, it contracts the thermo 
static element 55, moving the rod 56 to the left to 
close the steam outlet 5-60. This movement 
opens the cold water outlet 57-59 to pipe 8, 
and the cold water is permitted to flow to the 
pipe 48 and to the cooling tower 9. 
From the above it is readily realized that the 

present invention prevents the mixing of the 
high and low temperature fluids by diverting or 
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separating the steam and condensate from the 76 
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cold water immediately after each has served its 
purpose. By returning the steam and condensate 
back to the feed water for the boilers, it increases 
the temperature of the feed water above what it 
would be if the mixture were returned, thus re 
quiring less fuel or boiler capacity to supply a 
given number of operating presses. The cooling 
water is also not heated by the steam and less 
cooling tower capacity is required. 
As mentioned above, it has also been found 

that the invention provides better heating of the 
record molds, resulting in a longer life for the 
molds and the production of a higher percentage 
of salable phonograph records. This is accom 
plished by constructing the valve 57 and seat in 
the form of an Orifice valve which holds the 
steam within the molds to approximately the 
condensation point. This result may also be ac 
complished by the use of a conventional steam 
trap in conjunction with the diversion valve, in 
Which event the Stearn outlet 57-60 could be the 
Sane as water Outlet 57-59. Without the di 
version valve unit, a steam trap is not practical 
because of its inability to adequately handle the 
amount of cooling Water necessary. 
Thus, from the above, it will be noted that a 

more efficient transfer of the potential heat of the 
steam to the mold is obtained which, of itself, re 
duces the boiler capacity over that heretofore re 
quired. However, in addition a more uniform 
and rapid heating of the molds is obtained, which 
produces records in shorter time cycles. By the 
combination of the orifice steam valve or trap 
and the automatic diversion of the steam con 
densate and cooling water to their respective 
Sources, more and a higher percentage of good 
records are obtainable. 

claim as my invention: 
1. In a System for alternately heating and 

cooling an element with steam and water, respec 
tively, including a common outlet valve mecha 
nism for both said steam and water, said mech 
anism comprising a casing having an entrance 
Opening for passing both said steam and Water, 
an exit Opening for said water only and an exit 
opening for steam condensate, a thermostat in 
said casing, and a valve head actuated by said 
thernostat for alternately opening and closing 
Said exit openings, said exit openings for said 
condensate being proportioned to hold said steam 
Within said element to substantially the conden 
Sation point thereof. -. 

2. In a System for alternately heating and 
Cooling a nold with steam and water, respective 
ly, and for diverting said water to its source and 
Stean condensate to its source, said system in 
cluding a valve mechanism comprising a casing 
having an inlet opening for steam and water, an 
exit opening for said water, said exit opening be 
ing sufficiently large to accommodate the passage 
of Said water, and an exit opening for steam 
condensate, Said exit opening for said condensate 
being in the form of an orifice valve to hold the 
Steam within said mold to approximately the 
condensation point thereof, a thermostat within 
said Casing, and a valve head for alternately clos 
ing and opening said exit openings. 

3. The method of cyclically heating and cool 
ing an element by steam and water, respectively, 
and Separating said water and steam and steam 
condensate Which is formed, comprising passing 
Said steam and water alternately through said 
element, passing said steam and condensate 
formed therefron, and water from said element 
through a Connon passage With separate exits 
for Said cooling water and combined steam and 
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steam condensate, releasing said water through 
said water exit at the rate of flow of said water 
through said element, releasing Said combined 
steam and condensate at a rate to hold said 
steam within said element to approximately the 
condensation point thereof, and controlling the 
releasing of said Water and said combined steam 
and condensate by the temperature of said com 
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and said water by the temperature of said steam 
and said water. 

5. A system for cyclically heating an element 
by steam and water, respectively, and diverting 
steam condensate and Said Water into Separate 
channels including a valve mechanism compris 
ing - a casing, a thermostat within said casing, a 
pair of Outlet ports in said Casing, One for steam 

bined condensate and steam, and said water, 
passing through said common passage. 

4. The method of cyclically heating and cool 
ing a mold by steam and water, respectively, and 
separating said water and steam condensate after 
passage through said mold, comprising passing 
said steam and water alternately into and out of 
said mold, diverting said water to its source after 
passage through said mold, diverting steam con 
densate to the source of Said steam, the divert 
ing of said steam condensate being accomplished 
at a rate to cause said steam to approximately 
reach the condensation point within said mold, 
and controlling the diverting of said condensate 
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condensate and the other for said water, and a 
valve head connected to said thermostat for clos 
ing said water outlet port and opening said con 
densate port when said thermostat is contacted 
by said steam and for closing said condensate 
Outlet port and opening said water port when 
said thermostat is contacted by said water, said 
water outlet port being sufficiently large to per 
mit the ready flow of Said water therethrough, 
and said condensate Outlet port being in the form 
of an orifice valve to hold said steam within said, 
element to approximately the condensation point. 

GUSTAW.A, TOEPPERWEIN. 


