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Patented Dec. 20, 1949 2,491,576 

UNITED STATES PATENT OFFICE 
LQU) HEATING SYSTEM 

Orion O. Oaks, Summit, N.J., assignor, by mesne 
assignments, to . Thermal Liquids, Inc., New 
York, N.Y., a corporation of Jelaware 
Application August 11, 1945, Serial No. 610,266 

2 Clains. (C. 237-8). 

My invention relates to liquid heating systems. 
An object of the invention is to provide a liquid 

heating system serving to selectively supply heat 
to one or more instrumentalities, utilizing pref 
erably a liquid, serving as the heating medium 
which remains liquid throughout the range of 
temperature of the operation of Such One or more 
instrumentalities, including the range of low 
temperature to which the system, inclusive of 
such one or more instrumentalities, may be sub 
jected due to exposure of low temperature of the 
outer atmosphere, as when idle and outdoors 
or when indoors in a non-heated building. 
Most preferably, the liquid heating medium 

possesses the attributes of substantially nil 
vaporization through the full gamut of tempera 
ture range, thus affording Substantially the ab 
sence of its gaseous phase throughout the opera 
tion of the system. 
A particular application of the invention re 

sides in the employment of the System as the 
common source of heat in serving the various 
heat-operated instrumentalities of a home, or 
similarly for an industrial plant, or for a group of 
neighboring homes or plants. Such heat-oper 
ated instrumentalities include, as in the instance 
of a home, the range for the heat preparation of 
food, inclusive of a toaster, the oven and other 
instrumentalities for cooking, the supply of heat 
for heating the interior of Such home, the re 
frigerant-operated refrigerator, a steam genera 
tor for operating a pump or other mechanical 
operation or a dynamo of a lighting circuit or 
other electrically operated appliance, etc., and 
likewise applicable for appurtenant appliances of 
an industrial plant or other locale in which 
humans are employed. 
The liquid serving as the heating medium pref 

erably possesses the additional attributes of non 
toxity, non-poisonous and non-irritating to 
humans or animals, non-explosive when sub 
jected to the air, and immunity to wood or other 
materials conventionally employed in the con 
struction of a house or other building. Tetra 
cresylsilicate is typical of such liquid heating 
medium, possessing the above-stated character 
istics, inclusive of the attribute of remaining 
wholly liquid for the range of high temperature 
required in the servicing of instrumentalities of 
a home or the like, and further inclusive of mini 
mum Outer atmospheric temperature. In the 
employment of the system for the average home, 
the range of temperature required by the instru 
mentalities served by the system, under normal 
conditions, may vary, from 200 F. to 600°F, a 
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maximum temperature being required in the 
toasting of bread. 

Tetracresylsilicate possesses the following at 
tributes: specific gravity 1.12; specific heat .45; 
boiling point 8ll F. at atmospheric pressure; 
liquid from -65. F. (at which it is viscous) to 
75u F.; non-toxic; non-corrosive to iron, steel, 
brass, copper and the like; non-destructive to 
wood; and possesses a characteristic odor which 
is readily detectable and accordingly is self-polic 
ing in indicating any leak, to permit prompt re 
pair of Such leak. 
TricreSylphosphate, among other like sub 

stances, is also applicable as the liquid heating 
medium. 

Preferred embodiments of the invention utilize 
a valve of the type described and claimed in my 
copending application Ser. No. 603,056, filed July 
3, 1945, now Patent No. 2,462,217, granted Feb 
ruary 22, 1949, entitled 'Walve for thermal sys 
tems,' referred to therein as a modulating valve, 
a characteristic of which is that such valve affords 
at all stages of operation of the system continu 
Ous flow of the heating medium whether the in 
strumentality controlled by such valve calls for 
full heat or partial heat or non-heat. 

Typical embodiments of the system comprise 
a boiler fired either by coal or other solid com 
bustible material, or oil-fired or gas-fired, or by 
an electrical heater, the outflow of such central 
heating source being connected to suitable piping 
serving as the main supply line, a main return 
line suitably connected with the main supply 
line through such modulator or equivalent valve 
for each such instrumentality, such valve being 
connected also with piping by-passing the served 
instrumentality and leading to the main return 
line, the continuous flow of the liquid heating 
medium being preferably positively maintained 
by a pump, desirably connected between the main 
return line and the intake of such central heat 
ing Source, and further including a tank or 
equivalent Serving as an expansion device suit 
ably connected with the piping leading from the 
Outtake of the central heating source. 
The expansion tank may be installed wherever 

desired to position its top wall sufficiently above 
the level of the highest point of the system as an 
entirety to provide for the necessary expansion 
of the thermal medium, as in the initial heating 
of the liquid medium from "cold' to the desired 
Operating temperature, namely such high tem 
perature effectively serving the instrumentality 
requiring the maximum temperature in its opera 
tion. In a home or other building it is conven 
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ient to locate such expansion tank within such 
building at or toward the top of the building to 
thereby utilize otherwise unused space. 

In the most preferred embodiments of the in 
vention, the main supply line is installed to ex 
tend at an ange downwardly with respect to the 
horizontal, the main return line extending also 
downwardly with respect to the horizontal; also 
in each of the unstrumentalities served by the Sys 
tem, the infiow port or ports of the coils or other 
heating-liquid-conveying elements are located in 
a plane above the plane of the outflow port or 
ports of such coils or other heating-liquid-con 
veying elements. Such manner of installation of 
the system as an entirety provides for the pas 
sage flow of any air, steam resulting from Water, 
or other gaseous material perchance entrapped in 
the system, thereby conducting the same through 
the piping of the system to the expansion tank. 
Desirably, the expansion tank is vented to the 
outer atmosphere and is protected by suitable 
means to preclude the entry of the outer atmos 
phere (containing moisture, water or dust, or 
other foregin substances), and to maintain at 
mospheric pressure above the level of the liquid 
in the expansion tank. 

In preferred embodiments of the invention, the 
main supply line and the main return line are not 
directly connected to one another, the continuity 
of flow of the liquid heating medium being ef 
fected through the one or more three-Way Waive 
means respectively associated with the ore or 
more heat-operated instrumentalities served by 
the System. 

Further features and objects of the invention 
will be more fully understood froEn the following 
detailed description and the accorapaying draw 
ings, in which 

Fig. 1 is a diagrammatic illustration of a typical 
embodiment of the liquid heating Systern pursue 
art to the invention. 

Fig. 2 is a diagrammatic central sectionai view 
of an oven typical of the instrumentalities served 
by the System. 

Figs. 3 and 4 are elevationai views taken on op 
posite sides of valve means applicable for connec 
tion with an instrumentality served by the Sys 
ten. 

Fig. 5 is a central sectional view of a prefered 
form of valve means typified in Figs. 3 and 4. 
The illustrated valve means is provided with suit 
able mechanism controlling the movable valve 
member and in turn controlled by suitable liquid 
type of thermostatic means located to be respon 
sive to the temperature of the instrumentality 
served. This view illustrates the movable valve 
member in its position affording full flow of the 
liquid heating medium through the valve body 
from the main supply line to the main return line. 

Fig. 6 is a view corresponding to Fig. 5 but 
showing the movable valve member in its posi 
tion affording full flow of the liquid heating me 
dium through the valve body from the main Sup 
ply line to the coil or equivalent means of the in 
strumentality to be heated. 

Fig. 7 is a view similar to that of Figs. 5 and 6 
but showing the movable valve member in its 
position affording flow of the liquid heating me 
dium through the valve body from the main sup 
ply line partwise to the main return line and 
partwise to the instrumentality thus served, and 
thence to the main return line. 

Referring to the diagrammatic view of Fig. 1, 
O represents the boiler or other source of heating 

O 
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4. 
pipe leading to the main supply line f2. The 
main return line is indicated at 3 which is shown 
connected by the pipe 4 with the intake of the 
pump f5, the outtake of which is connected by 
the pipe 6 to the intake of the boiler f0. As ap 
pears more fully hereinafter, the valve means in 
dicated generally of the respective instrul 
mentality served by the system affords continuity 
at all times of flow of the liquid heating medium 
from the main supply line f2 to the main return 
line 3, the flow being positively actuated by the 
pump 5, the outward end of the main supply 
line 2 indicated at 2a and the outward end of 
main return line f3, indicated at 2a, being closed 
to the Outer atmosphere. 

Suitably connected with the system as by con 
nection at the junction 8 of the pipe with the 
main supply line 2, there is provided the pipe 9 
leading to the expansion tank 20. As hereinbe 
fore set forth, the expansion tank may be located 
at any desired or convenient position, subject to 
the requirement that the top wall of the expan 
sion tank be sufficiently above the level of the . 
highest point of the system to provide for the nec 
essary expansion of the thermal medium, incident 
to the initial heating of the medium from atmos 
pheric temperature to the desired operating tem 
perature. 
Typical of instrumentalities, comprised in an 

installation for a home, Fig. 1 indicates at 2 a. 
heater which may be in the form of an individual 
heater such as a single radiator or group of ra 
diators, or a heater of the fan-equipped heat ex 
change type or a group of the same, or the instru 
mentality 2 may be a heat exchanger co-ordi 
nated with a separate System utilizing water in 
the form of steam or hot water Supplied to or cir 
culated in a system of radiators or other forms of 

O 

iocai heatings units pursuant to conventional 
practice, etc. 
The instrumentality indicated at 22 may be a 

refrigerator utilizing any suitable refrigerant as 
the source of cooling. The instrumentality indi 
cated at 23 may be an oven for baking, broiling 
and like purposes. The variant number and 
types of such instrumentalities are selected in ac 
cord with the requirements of the particular sys 
tems to which the invention is applied, inclusive 
if desired of a toaster for slices of bread and the 
like, and/or a heater or heat exchange unit for 
the generation of steam in turn for operating a 
pump, etc., various forms of pots, griddle, dish 
washer, clothes washer, ad infinitum, in each of 
which instrumentalities there is embodied a coil 
Or set of coils or enclosing shell or compartment 
provided with baffles for directing the flow of the 
liquid medium therethrough, or the like, whereby 
preferably the liquid medium at the desired oper 
ating temperature is brought directly into en 
gagement with the material of the wall defining 
the whole or a part of the interior of the instru 
mentality, in which is placed the food to be pre 
pared, as in the instance of food preparation in 
strumentalities, or in which interior is disposed 
water or other suitable medium for the conver 
Sion of the same into steam for a steam heating 
system, generation of power and the like, or for 
the heating of water in a hot water heating sys 
ten. 

O Desirably, the temperature of the operating in 
terior of each instrumentality served by the heat 
ing liquid medium at its operating temperature is 
controlled thermostatically, Fig. 1 indicating at 
24, in the respective typical instrumentalities 2, 

energy, to the outtake of which is connected the 75 22 and 23, etc., such thermostatic control. Con 
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vendently such thermostatic control is of the 
liquid expansion and contraction type, the pipe 
2 indicating the conventional capillary tube con 
necting the interior of the thermostat bulb 24 
with the inlet 26 of the bellows form of expand 
ble and contractable container or other device 
responsive in displacement in accord with the ex 
pansion or contraction of the thermostatic 
liquid, such bellows form of expandible and con 
tractable container or equivalent functioning to 
control the setting and movement of the movable 
valve member of the valve means to provide 
for the continuous variant flow of the liquid 
heating medium from the main supply line 2 to 
the main return line 3 in full flow from one di 
rectly to the other or through the heating ele 
ment or elements of the instrumentality or part 
wise through the heating element or elements of 
the instrumentality and partwise directly to the 
main return line, as will now appear. 
2 indicates piping leading from the main sup 

ply line (2 to the inlet of the valve means 7. 28 
indicates the piping leading from one outlet of 
the valve means directly to the main return line 
3. 29 indicates the piping leading from another 

outlet of the valve means to the heating element 
or elements of the instrumentality 2, and 30 in 
dicates the piping leading from the heating ele 
ment or elements of the instrumentality to the 
main return line 3, and independently of the 
valve means. 
A preferred form of valve means, typified by 

the valve means 7 in Fig. 1, is described and 
claimed in my copending application, Ser. No. 
603,056, filed July 3, 1945, entitled “Valve for 
Thermal Systems.' Such preferred form of 
valve means, which may be termed a modulator 
valve, is herein illustrated in Figs. 3 through 7. 

Referring specifically to Figs. 3 through 7, the 
valve therein illustrated comprises a two-part 
casing 3, 32, the casing 3 enclosing the movable 
valve member 33, the casing 32 enclosing mecha 
nism for actuating the movable valve member. 
The port 34 of the casing 3 serves as the inflow 
for the heating liquid led through the piping 27 
from the main supply line 2. The port 35 serves 
as the outlet leading through the piping 28 to 
the main return line 3. The port 36 serves as 
the outlet connected by the piping 29 to the heat 
ing element or elements of the instrumentality 
served by the System, and in this instance to be 
controlled in temperature of its operating in 
terior by the valve. 
The movable valve member 33 comprises op 

positely directed stems 33a, 33b, extending in op 
posite directions and respectively secured to a 
more or less centrally disposed valve plug ele 
ment 33c, the outer periphery of which conforms 
closely to the periphery of the bore 37 which ex 
tends substantially centrally within and longitu 
dinally of the casing 3. Desirably, the bore 37 
is of circular configuration, as shown, but may be 
of other suitable configuration; the periphery of 
the plug element 33c is of corresponding config 
uration and dimensioned to make a close but slid 
ing filt with the faces of the bore 37. 
The stem 33a is received within and guided by 

the hollow recess 38 shown formed within the cap 
39 and adjacent the outer end of the casing 3. 
The cap 39 serves to close the outer end of the 
casing 3. Within the recess 38 is an expansile 
spring 40 which serves as a return spring for the 
movable valve member 33. As shown, the cap 
3 is sealingly secured to the outer end of the 
casing 3, as by mating screw-threaded connec 

5 

20 

tion with the extension 3a of the casing if, 
thereby affording also adjustment of the pressure 
of the spring 0. The stem 33b of the movable 
valve member extends within the bore 4 which 
passes through the inner end of the casing 3 and 
serves to guide the stem 33b. 
The casing 3 is provided at its inner end, i.e., 

adjacent the bore 4, with a perforated boss 42, 
which serves to receive the plunger 43 of the 
bellows form of expandible and contractable con 
tainer 44 or equivalent valve actuating device 
which is associated with suitable means respon 
sive to temperature changes, referred to more 
fully hereinafter. 
The casing 32 is stationarily connected with the 

casing 3 ?, as by screw-threaded connection of 
its be end 32. 
The movable valve element may be controlled 

in its position relative to the ports 35 and 36 by 
manually setting or otherwise as may be desired. 
Desirably, the control of the movable valve mem 
ber is had automatically as by thermostatic con 
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trol in response to the temperature desired with 
in the instrumentality associated with the valve. 

For the purpose of thermostatic control, the 
bellows form of expandible and contractable con 
tainer 44 or equivalent valve actuating mecha 
nism, controls the position of the plug element 
33c to control in turn the flow of the liquid heat 
ing medium through the valve body 3 f, that is to 
say, the flow of the liquid heating medium 
through the inflow 34, then into the valve bore 37 
and thence either wholly through the port 36 
leading to the by-pass connected with the instru 
mentality served by the modulator valve, as ill 
lustrated by Fig. 5, or through the port 35 in re 
turn to the main circuit, as illustrated in Fig. 6, 
or partwise through both ports 36, 35, to effect 
partial flow through both of the ports 36, 35, as 
illustrated in Fig. 7. Hence, to effect full flow 
from the intake port 34 to either of the ports 35 
or 36, the plug element 33c of the movable valve 
member 33 has a peripheral dimension parallel 
to its axis less than the corresponding dimension 
of the inner opening of the inlet port 34, thus in 
suring continuity of flow of the thermal medium 
through the inlet port 34; the plug element 33c 
has a peripheral dimension parallel to its axis 
greater than each of the corresponding dimen 
sions of the individual ports 35, 36, but not ex 
ceeding the sum of the stated dimensions of ports 
35, 36, plus the dimension in like direction of the 
partition 33d of the valve body between the ports 
35, 36, to provide, as above referred to, simul 
taneous flow through both ports 35, 36. 
The bellows form of expandible and contract 

able container 44 may be of any conventional con 
struction; usually its corrugated wall of suitable 
brass composition defines a central interior of 

6) 
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substantially uniform diameter. The terminal 
edge 44a of such wall of the bellows form of ex 
pandible and contractable container may be se 
cured to a base plate 45, as by brazing, in this in 
stance with sufficiently high temperature solder 
to withstand the maximum temperature of the 
heating medium of the system. Such plate 45 is 
shown provided with a centrally bored outwardly 
extending boss 46, to which is secured the end of 
the flexible capillary or other suitable tube 47 
which is connected with the thermostatic bulb 48, 
see Fig. 3, the thermostatic bulb 48 corresponding 
to the thermostatic bulb 24 indicated in Fig. 1, 
or other suitable temperature responsive device. 
The plate 45 is shown centrally supported within 
the casing 32 by Securement to the hollow stud 
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49 which is adjustably mounted within the open 
ing 50 at the outer end of the casing 82, as by 
securement afforded by screw-threaded connect 
tion with the regulating plate is and coopera 
tively with the expansile spring 52 seated between 
the inner face of the outer wall 32b of the casing 
32 and the base plate 45 of the belows form of 
expandible and contractable container 6, where 
by the adjusting plate 5 f is adjustably held in ro 
tative relation with respect to the casing 32. Se 
curement of the regulating plate S is shown had 
by means of its guide ring 53, which is secured to 
or integral with the outer face of the outer end 
wall 32b of the casing 32, the ring 53 making a 
close sliding fit with the circular shoulder 5 fc. on 
the inner face of the adjusting plate 5, and re 
siliently held in such position by the stated ex 
pansile spring 52. 
As presently explained the adjusting plate 58 

is set in position to regulate the maximum tem 
perature to which the served instrumentality is 
to be heated. 
The setting of the adjusting plate 5 may be 

had by any suitable means. Figs. 3, 4 and 5 in 
dicate such setting means comprising an operat 
ing wheel 54, handle or the like, which is located 
to be readily accessible to the user, and appropri 
ately mounted in position. To such setting 
wheel 54, as shown, is connected a shaft 55 or 
equivalent, in turn controlling a worm, indicated 
at 56, see Fig. 4, or other Suitable gearing men 
ber; such worm is shown meshing with the skew 
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30 

gear, indicated at 57, or other appropriate gear 
ing arrangement, which gear 5 is indicated as 
mounted at or formed on the peripheral edge of 
the adjusting plate 5. Associated with such set 
ting wheel, handle or the like is an indicator bear 
ing indications of temperature or other appro 
priate notations such as “Off”; “Warm"; "Me 
dium'; 'Hot'; etc. 

Referring to. Figs. 5, 6 and 7, preferred embodi 
ments of the invention comprise further an ex 
pansible and retractable hollow member 60 of the 
general formation of a belows form of expand 
ible and contractable container embracing said 
thermostatically-responsive bellows form of ex 
pandible and contractable container 44, said hol 
low member 60 serving as a self-adjusting con 
tainer for entrapping such portion of the heating 
medium which seeps through the clearances be 
tween the face of the stem 33b of the movable 
valve member and its guiding bore 8 in the valve 
body. As shown in Figs. 5, 6 and , Such entrap 
ping hollow member 60 is sealingly closed at its 
outer end 60 by brazing or the like to the inner 
face of the plate 45 to thereby embrace the bel 
lows form of expandible and contractable con 
tainer 44. The inner, end 6b of the entrapping 
member 60 is suitably sealingly closed by any 
suitable means with respect to the interiors of the 
valve bodies 3, 32, as by mechanical pressure 
sealing at the joint afforded by the screw 
threaded connection of the bell 32d of the valve 
body 32 with the valve body 3. 
The provision of such self-adjusting entrapping 

container obviates the use of a gasket or equiva 
lent, and affords shifting movements wholly free 
of friction of the stem 33b of the valve member, 
and thus of the movable valve member 33 as an 
entirety. 

in the most preferred forms of the invention, 
such valve means is combined with thermostatic 
means which is responsive to the temperature of 
the instrumentality served by the heating system 
for automatically controlling the movable valve 
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member to regulate the volume of flow of the 
heating medium to the heating coils of such in 
strumentality. 

In the operation of regulating the temperature 
of the interior of any particular instrumentality, 
the regulating plate 5 is set to indicate such 
temperature. Prior to such setting, such regul 
lating plate 5 is at '00' reading, in which situa 
tion, the bellows form of expandible and con 
tractable container effects the positioning by its 
plunger 43 of the movable valve member 33 as 
indicated in Fig. 6, namely the plunger 43 imme 
diately abutting the righthand stem 33b of the 
movable valve member, thereby compressing the 
Spring 40 and locating the plug element 33c to 
provide full flow of the heating medium from the 
intake port 34 through the valve body and thence 
out of the outlet port 35, namely through the pipe 
30, indicated in Fig. in return to the main 
line 2. 

(Fig. 6 illustrates clearances between the free 
end of Such plunger 43 and the free end of the 
stem 33b of the movable valve member and also 
between the face of the base of the plunger 43 and 
the face of the boss 42; these clearances are pure 
ly for graphical clarity.) 
Recurring to the operation of setting the ten 

perature of the desired instrumentality in a sys 
tem typified in Fig. 1, the plate 4 is rotated cor 
responding to the maximum temperature, thereby 
causing the plunger 43 to recede from its position 
shown in Fig. 6 to its position shown in Fig. 5, 
whereby the movable valve member 33 is re 
leased under action of its expansie coil 40 to lo 
cate the plug element 33c in its position as indi 
cated in Fig. 5. At this stage, and as fully set 
forth in connection with the description of Fig. 5, 
the heating medium passes from its intake port 
34 through the body of the modulator valve whol 
ly to its outlet port 36 and thence through the 
piping 29 to the inlet of the heating coil or coils 
of the desired instrumentality, and from the out 
let of such coil or coils the heating medium flows 
through the piping 30 to the main return line 3. 

In consequence of the heating of the interior of 
the instrumentality, the temperature of the tem 
perature-responsive liquid of its thermostatic 
bulb 24 and its capillary tube 25 and within the 
bellows form of expandible and contractable con 
tainer 44 is progressively raised and accordingly 
expanded, causing the bellows form of expandible 
and contractable container 44 to expand whereby 
its plunger 43 engages the free end of the stem 
33b of the movable valve member and progres 
sively shifts the plug element 33c toward the left 
as viewed in Fig. 6 to position the plug element 
intermediate of the outlet ports 35, 36. Fig. 7 
indicates the position of the plug element 3c 
substantially equally with reference to the valve 
outlet ports 35, 36. As the temperature within 
the desired instrumentality increases further, the 
expansion of the bellows form of expandible and 
contractable container 44 continues; upon the in 
terior of the instrumentality attaining its maxi 
mum temperature regulated by the setting of the 
regulating plate 5, as above described, the plug 
element 33c has moved to its full shutoff position 
with respect to the flow of the heating medium 
to the heating coils of the desired instrumentality, 
as illustrated in Fig. 6. - 
Upon cooling of the interior of the instrumen 

tality, ensuing in the operation of such instru 
mentality, and by loss of heat radiation, the 
plunger 43 recedes from its position shown in Fig. 
6 to some intermediate position indicated gener 
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ally in Fig. 7, thus providing for partial flow of 
the heating medium to the heating coils of the 
instrumentality and partial flow in return to the 
main return line 3. Upon restoration of the 
full heat set by the regulating plate 5, the shift 
ing of the plug element 33c is reversed to shut off 
either in full or partially the supply of the me 
dium to the heating coils of the instrumentality. 
The above or equivalent manner of operation of 
the modulator valve continues until the operation 
within the desired instrumentality is completed. 
. By connecting the heating coil or heating coils 
of the instrumentality directly with the main re 
turn line 3, that is to say, independently of the 
valve means, maintenance of control of the de 
sired range of operating temperature within the 
instrumentality is attained. 
The temperature sensitive liquid of the ther 

mostatic control means may be the same as-em 
ployed as the heating medium of the heating sys 
tem. 

It will be observed that all joints of the respec 
tive modulator valves and of the system of piping 
are permanently sealed and without the use of 
packing, stuffing boxes or the like; further, the 
various movable parts of each modulator valve 
are wholly enclosed within the valve body and 
actuated under control without the employment 
of any shaft or other moved part which extends 
exteriorly of the valve body: in summary, all 
joints are self-sealed at all stages of operation, 
thus ensuring against leakage and Consequent loss 
of the thermal fluid, injury to person, damage to. 
property, etc. 
The valve body and its constituent parts may be 

of any metal which is capable of withstanding the 
range of temperature employed in the system. 
Copper, brass, bronze, aluminum, steel, etc., are 
illustrative of suitable material. Preferably, the 
material of the valve and the valve parts is 
selected with respect to the material of the piping 
and other parts of the system which are exposed 
to the heating liquid, to avoid wide differences in 
expansion and contraction, preclude electrolytic 
action between different metals, and other de 
teriorating effects. Since present day types of 
bellows form of expandible and contractable Con 
tainer or equivalent bellow-like formations are 
made of brass, brass or copper is preferable for 
the material of the valve and its parts and the 
plping. - 

Suitable provision of means is made for the 
outflow of air from the expansion tank incidental 
to the expansion of the heating liquid, as by pro 
viding a pipe 65 which, as shown in Fig. 1 may be 
connected with the interior of the expansion tank 
towards its top and leading to the Outer atmos 
phere, a one-way valve 66, opening Solely out 
wardly. It is also desirable to provide a vacuum 
breaker connection between the pipe 65 and the 
top of the expansion tank as by the pipe 67 in 
corporating the vacuum breaker 68 connected 
with the pipe 65 between its outer free end and 
the valve 66 and communicating with the top of 
the expansion tank; the vacuum breaker 68 may 
be a one-way valve opening solely in the direction 
toward the interior of the expansion tank, the 
outward end of the pipe 65 is the sole opening of 
the thermal system which communicates with the 
outer atmosphere. Such one-way valve for the 
pressure relief valve 66 and the vacuum breaker 
valve 68 conventionally is of the spring biased 
type, the pressure relief valve 66 being biased to 
its closing position in the direction inwardly of 
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blased toward its closing position in direction out 
wardly of the system, 

Preferably, the main supply line and the main 
return line and including the piping respectively 
connected thereto leading to the intakes of the 
respective valve means and from the outlets 
thereof through the heating element or elements 
of the respective instrumentalities and leading di 
rectly to the main return line are arranged to in 
cline downwardly with respect to the horizontal in 
the direction of flow of the liquid heating 
medium; such provision of means ensuring the 
escape of air or other gas or gases by the travel 
of such air or other gas or gases in an upward 
direction through the system counter to the flow 
of the liquid heating medium, whereby such air 
or other gas or gases is conveyed eventually by the 
main supply line to the expansion tank, through 
the pipe 9, and discharged into the outer air 
through the valve 66 and its piping 65. 

For the purpose of minimizing the entrapment 
of air in the individual respective coil or coils or 
other heating element or elements of the Several 
instrumentalities served by the system, the walls 
of such coil or coils or other heating element or 
elements are formed and/or positioned to pro 
vide a path extending upwardly with respect to 
the horizontal in direction counter to the direc 
tion of flow of the heating medium, to provide 
similarly for the positive Scavenging of Such 
gaseous matter. 

Fig. 2 illustrates the application of such prin 
ciple with respect to an oven designated generally 
70, shown as provided with an upper heating ele 
ment 7 and a lower heating element 72, which 
are illustrated in the form of compartments which 
may be provided with baffles (not shown) for di 
recting the flow of the liquid heating medium 
therethrough. In the instance of an oven, the 
sides of the oven are also provided with similar 
baffle-provided heating-liquid conducting com 
partments connected respectively with the upper 
compartment and leading to the lower com 
partment T2. The piping 73 as indicated by its 
appended arrow corresponds to the piping 29 in 
dicated in Fig. 1 and accordingly is connected 
with the intake of such heating element 7; the 
piping 74 connected to the outlet of the lower 
heating element 72 corresponds to the piping 30 
indicated in Fig. 1. The heating element 7 has 
its upper wall 7 a slanted upwardly with respect 
to the horizontal in direction counter, to the flow 
of the liquid heating medium. The upper wall 
72a is similarly inclined, and in furtherance of 
such positive scavenging of gaseous matter the in 
take piping 73 makes connection with its heating 
element T at the highest point of the wall 7 a. of 
the heating element 7, as indicated in Fig. 2. 

Desirably, as indicated in Fig. 2, the interior of 
such oven () is rectangular. For the purpose of 
appearance the exterior of the oven may also be 
rectangular, both of which features are indicated 
in Fig. 2. 

Similar provision of inclination of the heating 
coil or coils and connections of their individual 
inflow piping is carried out with respect to the 
several instrumentalities served by the system. 

It will be particularly observed in the instance 
of toasting, baking, broiling, frying and boiling of 
raw food, that the raw food material is subjected 
to radiant heat of the temperature of the liquid 
heating medium, notwithstanding that the Op 
erating temperature of the interior of the instru 
mentality in which the food is subjected to is at 

the system, and the vacuum breaker valve 68 75 controlled lower temperature. The results derived 
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from actual tests under commercial operation, 
demonstrate that such radiant heat treatment of 
raw food results not only in the reduction of 
operating time period but also imparts a quality 
to the final prepared food not attainable by con 
ventional methods of preparing food. 
A further characteristic of the matter of heat 

treatment of food, applicable particularly in the 
operation of an oven or like enclosed cooking 
utensil, is that the door of such oven or like 
utensil may be constructed to be sealingly closed, 
and no provision whatsoever made for the escape 
of air otherwise from the interior of Such Owen 
or like utensil, resulting in the heating through 
out the entire interior of the utensil, inclusive 
of the air therein, at all stages substantially uni 
formly at the controlled temperature. 
From the above it is apparent that the heat 

supplying system, pursuant to the invention, 
provides for the heating of one or more heat 
operating instrumentalities by the provision of 
a central source of heat, main Supply piping 
connected to the outflow of Such Source, main 
return piping connected to the inflow of such 
source, valve means for the respective served 
instrumentalities, each valve means having inlet 
means and a plurality of Outlet means, piping 
connecting such inlet means with the main Sup 
ply piping, piping connecting one of Said outlet 
means with the heating element or elements of 
the served instrumentality, piping connecting 
another of said outlet means with the main re 
turn piping and piping connecting the heating 
element or elements of such instrumentality with 
the main return piping, whereby upon manual 
and/or automatic regulation of the movement 
of the movable valve element of such valve 
means continuity of flow of the heating medium 
is maintained from the Source and in return to 
the source, the valve means affording continuity 
of flow and the sole passage of flow from the 
main supply piping through to the main return 
piping during the stages of non-operation and 
full heating of such instrumentality and full or . 
partial flow through the heating element or ele 
ments of the served instrumentality during 
the stage of supply of heat energy to such 
instrumentality. 
The piping inclusive of the main supply line 

and the main return line and wherever practic 
able are protected against heat losses by insulat 
ing material Such as fiber glass insulation or 
other Suitable covering. Slip or telescopic joints 
may be employed in the connections of the vari 
ous piping, and brazed at temperature exceed 
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stalled to provide for such automatic outflow of 
air or other foreign gaseous substances, air-re 
lease valves may be provided at variant positions 
of the System and its component parts as by 
connection with the piping and sub-plping and 
other liquid conducting parts of vertically ex 
tending nipples, having valves of the one-way 
type, opening outwardly toward the outer atmos 
phere and automatically held in closed position 
by suitable thermostatic responsive means to 
thereby preclude the escape therethrough of the 
heated liquid medium. 
In the operation of the system employing 

tetracresylsilicate or equivalent, such liquid heat 
ing medium is circulated preferably at substan 
tially atmospheric pressure, hence the installa 
tion of the expansion tank may be in the manner 
above referred to, namely to provide that the 
highest level of the liquid medium within the 
expansion tank at its operating temperature lies 
Substantially in the same horizontal plane as the 
level of the liquid heating medium at the highest 
vertical level in the system and its component 
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ing the maximum temperature possible under 
all circumstances, as by employing a silver solder 
capable of withstanding the temperature of, say, 
1300° E. 
The System is started with the liquid heating 

medium "cold' which may be fed directly into 
tit 

the heating compartment of the boiler forming . 
a part of the heating system, or through a plug 
provided opening in the expansion tank. At such 
initial stage, the system is filled with air which 
eventually must be ejected from the system, in 
clusive of the sub-piping, the valve component 
parts and the coil or coils or other heating ele 
ments of the various instrumentalities served by 
the System. When the System is installed to 
provide for the upward flow of the air or other 
gaseous medium in direction counter to the flow 
of the heating medium, the ejection of such for 
eign gaseous substances is greatly facilitated. 
In the circumstance that the system is not in 
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parts, provision being made that the upper wall 
of the expansion tank be in a plane higher than 
the highest level of the liquid. Such manner of 
carrying out the invention is practical in the 
employment of tetracresylsilicate or equivalent 
for the reason that such liquid heating medium 
does not give rise to any appreciable vaporiza 
tion at atmospheric pressure at the ranges of 
temperature contemplated for installations for 
operating instrumentalities for homes, industrial 
plants, and the like. In the instances of use of 
a liquid heating medium which does give rise to 
appreciable vaporization at atmospheric pres 
sure, such vaporization may be reduced or pre 
cluded by locating the expansion tank to dispose 
the level of the liquid heating medium therein 
sufficiently higher than that of the highest level 
of the liquid heating medium in the system and 
its component parts so as to produce a static 
pressure sufficient to reduce or preclude vapor 
ization of the liquid heating medium. 
As indicated in Fig. 1, typical of preferred 

embodiments of the invention, the main supply 
line and main return line are not directly con 
nected to one another, the continuity of flow 
of the liquid heating medium being afforded at 
all times and stages of the operation of the 
System through the one or more multiple-way 
valves, typified by the three-way valves indicated 
26, the flow of the liquid heating medium being 
positively effected by the pump 5, which is de 
sirably of the variable speed type. The rate of 
operation of the pump 5 is determined by the 
particular conditions of heat requirements of any 
given heat supplying system depending, as a 
factor, upon the nature of the instrumentalities 
served by the system at a given circulating ten 
perature of the liquid medium, as for example, 
a fan-operated heat exchanger unit, say for heat 
ing the interior of a room or other space in a 
building, may require a higher rate of flow of 
the liquid heating medium in order to develop 
the desired number of B. t. u. at such given 
circulating temperature of the liquid medium. 
In general, another factor is the total number 
of instrumentalities served by the system, in 
which respect the greater the number of instru 
mentalities served at a given circulating tem 
perature of the liquid heating medium, the great 
er the speed of operation of the pump in induc 
ing the corresponding greater speed of flow of 
the liquid heating medium. 
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Whereas, I have illustrated and described my 
invention by reference to typical preferred em 
bodiments of the invention, it will be understood 
that changes and modifications of the invention 
may be made without departing from the inven 
tion as defined by the appended claims. 

I claim: 
1. In a system for utilizing organic silicates as 

a heat transfer medium, heating means for the 
organic silicates, a substantially vertically dis 
posed supply conduit leading from said heating 
means, a normally, closed expansion tank con 
nected to the upper extremity of said supply con 
duit, pressure and vacuum relief means for said 
expansion tank, supply piping connected to said 
supply conduit between said heating means and 
said expansion tank and sloping downwardly 
with respect to the horizontal away from Said 
supply conduit, a return pipe connected to the 
return side of said heating means and sloping 
upwardly with respect to the horizontal away 
from said heating means, at least one heat trans 
fer means, pipes connecting said heat transfer 
means across said supply and said return pipes, 
a three way thermostatically controlled valve for 
each of Said heat transfer means subject to the 
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temperature thereof and connected in the pipe 
between said heat transfer means and said Sup 
ply pipe and a by-pass around each of said heat 
transfer means connected to its respective valve 
and to said return pipe. 

2. A system as defined in claim 1 in which a 
circulating pump for the organic silicates is 
located in said return pipe adjacent said heating 
leaS. 
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