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1. Claim. 

This invention relates to central heating Sys 
tems, and has particular reference to the provi 
sion of a system capable of efficiently heating a 
large area, or supplying heat to preselected radi 
atting points remotely located from one another 
and from the central source. of heat. The use of 
the present invention is contemplated for large 
Scale heating, such as distribution of heat to the 
separate houses of a housing estate, or the sepa 
rate shops of a large shopping area, football 
grounds, grounds or areas for all other outdoor 
or indoor sports, Orchards, hot-houses, large 
blocks of warehouses, hospitals, flats, and the 
like. 

It would appear that central heating Systers 
have not heretofore been employed. On Such a 
large and widespread scale or, alternatively, not 
So efficiently as herein contemplated. The widest 
extent of known systems generally employed is 
for the heating of large buildings, e. g. hospitals, 
blocks of flats, offices, etc., and for that purpose 
it has been common practice to heat Water in a 
central boiler, to circulate it through suitable 
pipe assemblies to remotely located radiators, 
and from there back to the boiler. Although it 
has been suggested that oil might be used in 
place of water as the heat absorbing and radi 
atting raedium in donestic units or Small circui 
lating systems, it has apparently not been appre 
ciated that on account of its physical and chen 
ical properties, oil, in some of its forms, is more 
efficient than water, and thus enables circulatory 
central heating systems to be extended to ranges 
of distance and of temperature for which water 
is completely unsuitable. 
The present invention contemplates a central 

heating systern for application to ranges of op 
eration where water could not be satisfactorily 
employed as a circulatory heat-carrying nedium, 
and has as an object the provision of a system of 
great, flexibility and adaptability employing oil 
as the circulatory nedium for conveying heat to, 
and radiating it from, desired radiation points. 
The system is preferably entirely automatic in 
operation and inay be remotely controlled, e. g., 
electrically, in which case standard electrical 
technique, employing known and conventional 
forms of control, wiring, etc., are preferably emi 
ployed. 

Certain technical considerations arise when 
cil is to be employed as the heat-conveying me 
dism, and the following details may be regarded 
as some of the matters which need to be borne 
in mind in carrying the present invention into 
effect, as Will hereinafter appear. 
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1. The circulatory oil should be hermetically 
sealed within the apparatus through which it 
circulates, but provision should be made to ac 
commodate variation of volume arising from 
changes of temperature to which the oil is Sub 
jected, and no air should be allowed to remain 
in the circulatory system because of its deleteri 
ous effect upon the oil. 

2. Provision should preferably be made for ini 
tially filling the circulatory system with oil with 
out leaving air trapped in pockets therein, and 
for allowing replenishment of oil, preferably aur 
tomatically and through a hermetic Seal, to re 
place that which, in couise of time, may leak out 
through junctions, bushings, etc., in the System. 
Further, it is desirable to provide means for auto 
matically trapping any air bubbles which might 
find their Way into the circulatory system, and 
means, preferably manually operated, at infre 
quent intervals, for releasing air thus trapped. 

3. The whole circulatory System except the 
radiation units, should preferably be insulated 
by suitable covering material, with or without 
the provision of vacuum jackets, to minimize 
heat losses. This provision of means to mini 
nize heat losses is especially important, bearing 
in mind the substantial distances, e.g. two miles 
or more, over which it is intended, in some cases, 
to convey heat in accordance with the present 
invention. It can be shown theoretically that by 
appropriate choice of values for relevant factors, 
in accordance with known principles, the circu 
latory medium. need be subject to only about 40% 
temperature drop between the central heating 
unit and the remote radiation point to which it 
is transmitted. These relevant factors include: 
(a) the internal diameter, and length of the 
conveying pipe line; 

(b) the specific heat, specific gravity, and rate 
of flow of the circulatory medium; 

(c) the form of piping employed, e. g. Screwed 
or flanged sections, constant diameter, Smooth 
internal bore, need for bends, etc., and instal 
lation requirements, e.g. above or below ground 
level or under Water. 
4. The heat-conveying medium is preferably 

impelled along its course, e. g., by one or more 
electric pumps, which closely approximate to 
100% positive thrust in operation, but allow a 
slight, slip to accommodate shocks which might 
be transmitted through the circulatory System.in 
any given circumstances. 

5. Having regard to the possibility that one 
flow circuit may incorporate several spaced radio 
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ating units through which the circulatory me 
dium flows successively, and that the heat-con 
veying medium will be successively cooler as it 
fiows into these units, the invention contem 
plates the provision of means for reversing the 
flow of the heat-conveying medium, as and whein 
desired, so that those radiation units near the 
outlet end of the circuit when the medium is 
flowing in one sense, Will become the first to re 
ceive the heated medium. When the fiOW is re 
versed. Mechanical means, e. g., slide valve de 
vices, may be provided to control this flow re 
Versal, and Such means may be arranged to func 
tion automatically. Smooth change of flow is 
desirable, and shock-absorbing devices may, if 
desired, be provided to assist to that end. 

6. In consideration of thermal efficiency, and 
of SubStantially uniform heating at the various 
radiation points served, the System may be ar 
ranged so that the flow of the heat-conveying 
medium may be directed, preferably autoniati 
cally, to any selected radiation unit or units, or 
a Sub-circuit or circuits embodying a number of 
radiation units, in preference to, or to the ex 
clusion of, other units or sub-circuits. Thus Sev. 
eral, e. g., six, unitS or Sub-circuits may be pro 
vided, e. g. in parallel, and means may be in 
corporated for separate flow control through those 
unitS or sub-circuits. Thermostat means of 
known and conventional form may control the 
flow in each Sub-circuit independently of the 
other Sub-circuits according to heat-require 
ments therein; and/or means may also be pro 
Vided for sequential control of flow in the dif 
ferent Sub-circuits whereby they receive the heat 
Conveying medium, one Subrcircuit at a time, in 
any prearranged order. Each Sub-circuit, and/or 
the complete circulatory system, may be provided 
with the flow-reversing means mentioned above. 
It will be seen that combination of these features 
allows each Sub-circuit to receive its appropriate 
proportion of the heat-conveying medium, if and 
when heat is required therein, while remaining in 
operative as long as further heat is not required 
at its radiation point or points. 
tive, each sub-circuit and/or the complete circu 
latory systern preferably remains locked against 
the flow of medium therethrough, and the sta 
tionary medium therein continues to radiate its 
heat without appreciable flow due to convection 
or gravitational forces, of which forces flow is 
preferably completely independent, thus allowing 
the central heating unit and the various radiation 
points to be widely separated and/or at different 
levels. If desired, booster punps for assisting 
flow, and/or supplementary heating units for 
boosting up the temperature of the circulatory 
medium, may be installed in the circulatory sys 
ten at Selected positions. This arrangement al 
lows of even wider extension of the area, capable 
of being served by a single circulatory System 
according to the present invention. 
With these various technical considerations in 

mind, and to achieve the objectS mentioned above, 
the present invention consists of a heat-exchange 
Or transfer System. Wherein a pipe circuit, con 
pletely filled with a mixture comprising, in suit 
able proportions, an oil selected to have such 
characteristics that, throughout the range of tem 
peratures to which it will be subjected, it will 
remain chemically stable, and of low viscosity to 
allow comparatively easy flow, and a liquid in 
hibitor against oxidation of the oil and rusting or 
like chemical reaction with the pipe, is connected 
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exchange unit, and incorporates power-driven 
pump or like means for effecting circulation of 
the mixture through the circuit. 
The present invention also consists of a heat 

exchange or transfer Systern comprising a pipe 
circuit through which is circulated a heat-carry 
ing medium to successive heat-transfer points 
incorporated in the pipe circuit, and means for 
reversing, at will, the direction of flow of the heat 
carrying medium through the pipe-circuit. 
The present invention further consists of a 

heat-exchange or transfer Systgn comprising a 
heat-exchange unit, a plurality of pipe circuits 
connected to the heat-exchange unit, through 
which circuits can be circulated a Suitable heat 
carrying medium, and valve means for Selectively 
controlling and/or stopping and Starting the flow 
of the heat-carrying medium through the Vari 
ous pipe circuits. 
The present invention will be clearly under 

stood from the following description of one form 
thereof, given, however, merely by Way of exams 
ple, and this description may be more readily foll 
lowed by reference to the accompanying draw 
ings wherein: 

Figure 1 represents, diagrammatically, the 
main parts of a central heating System accord 
ing to the present invention, 

Figure 2 is an enlarged, vertical, sectional view 
Of a Single valve aSSembly incorporating a direc 
tor valve and two independently operable flow 
reversing valves, 

Figure 3 is a vertical, sectional view of a form 
of air trip suitable for insertion at any convenient 
point in the circulatory system, 

Figure 4 is a diagrammatic, horizontal, sec 
tional view of a System embodying a plurality of 
furnaced boilers arranged as a battery and oper 
atting in Series, 

Figure 5 is a vertical, sectional view of an oil. 
flow reversing valve, showing the movable con 
trol element in one extreme position, 
Figure 6 is a fragmentary view similar to Fig 

ure 5 showing the movable control element in 
the other extreme position, 

Figure 7 is a transverse, Sectional view on the 
line A-A of Figure 5, 

FigureS 8 and 9 are transverse, Sectional views 
on the lines B-B and C-C, respectively, of Fig 
ure 6, and 

Figure 10 is a fragmentary, horizontal, sec 
tional view on the line D-D of Figure 6. 
In carrying the present invention into effect 

in one convenient manner, as shown diagram 
matically in Figure 1 of the accompanying draw 
ings, a central heating system may comprise a fur 
nace heated boiler , a storage tank or container 
2 for the heated circulatory medium, valve means 
3d, 3b for controlling flow of the fiuid circulatory 
medium, and radiator units A, all interconnected 
by piping to form an enclosed circuit. 
The furnace-heated boiler comprises an elec 

trically operated oil-burning furnace embodying 
a combustion chamber 5, through the top of 
which projects a downwardly-directed burner 
nozzle 3, from which is directed downwardly a 
jet of atomized fuel oil and air. This jet of fuel 
oil and air may be electrically ignited to produce 
a flane, which also burns Secondary air intro 
duced fron vents which may be provided at the 
botton of the combustion chamber 5. This flame 
is approximately the shape of an inverted mush 
room, and its edges rise vertically, and in So doing 
heats a cylindrical container made of ceramic, 
e.g., of a fireclay. The flame then passes over 
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the top of this cylindrical container 7 which is 
open at the top, and then passes down the outer 
SideS of Said-ceramic container and in So doing 
heats an outer jacket 8... containing part of the 
circulatory medium in the boiler 9. The flame 
finally reaches the bottom of the furnace where 
there is a file or vent, 0. 

This type of furnace with a base flue 0 has the 
advantage of negativing any tendency, after 
flame has ceased, to cool by convection, because 
the flue: le is at the base and not at the top. 
Thus the internal heat losses, after the flame has 
been extinguished, are minimized, and the heated 
ceramics can continue to give off heat to the 
Surrounding boiler-contents by radiation. 
The fuel-and/or air supplies, and thus the tem 

perature of the furnace, should be controlled by 
well known and conventional means in Such a 
mariner that furnace working temperatures can 
be adjusted swiftly at will between prearranged 
maximum-and minimum-values. The-heating-of 
the boiler may thus be controlled, e. g., ther 
mostatically, and as near instantaneously as pos 
Sible. It is advantageous that the furnace" be 
extremely responsive to these control require 
ments, as otherwise the contents of the boiler 
Will not be heated quickly enough, or may be 
heated to too high a temperature, with either 
disastrous resultS or lack of economy-of fuel, or 
both; - 

It is a featire of the invention that the boiler 
and circulatory system shall be filled with oil, 
to act as the heat-conveying medium, as will 
hereinafter be more fully described, and the boil 
er Should be So constructed that, in conjunction : 
with the furnace controls referred to above, the 
local or skin temperature of the circulatory oil 
shall not reach a value in excess of a predeters 
mined maximum temperature of 680°. F., as 
otherwise the circulatory oil will be damaged by 
excessive heat... whereby the -efficiency of the sys 
tem will be impaired. If desired, the invention 
may be modified in order to guard against this 
danger, by having the furnace heat a water-filled 
boiler, to produce Superheated Steam, which 
Stean is then used in a calorifier or heat ex 
changer to heat the circulatory -oil. Thus: a 
cushion of steam is interposed between: the rela 
tively high maximum furnace temperature and 
the relatively low maximum permissible temper : 
ature of the circulatory oil. By controlling and 
tregulating the supply and application of the 
source of heat by means of well known and con 
ventional mechanisms; the steam temperature, 
and thus the circulatory oil temperature, may be 
regulated and stabilized. In lieu of steam, any 
other suitable heating. medium, liquid or gaseous, 
may be employed, for example, a knoWn heating 
fluid composed of 73.5% di-phenyl oxide and 
26.5% di-phenyl. 
As the steam, thus preheated, or the interme 

diate heating fluid, as the case may be, is never 
physically expended, it need not be constantly 
replenished and, except for a necessary:Safety 
valve, may be contained in a Sealed boiler and 
calorifier coil. The type; and design of the boiler 
will depend on, and be appropriate:to, the type of 
intermediate thermal clishion selected in any 
particular case according to the special require 
ments particular to preheated Steam or Special 
heating fluid, as the case may be. The selected 
intermediate thermal cushion may itself be 
heated in a furnace burning. Solid liquid of gaS 
eous fuel, or may be heated by electric. energy, 
and the boiler and furnace shown: in Figure. 1 i. 
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are purely diagrammatic to represent any See 
lected source of heat and appropriate applicas 
tion thereof, upon the conditions already men 
tioned, to the circulatory oil medium. 
The boiler preferably contains its own set of 

maximum and minimum thermostats to control 
the application of heat to the boiler, Such means 
being conventional and being of Well knoWn Con 
struction to those skilled in the art relating to 
furnace and boiler operation and control. 
The boiler 9 is connected by pipes d, fib to 

the hot oil storage tank or container 2, of Suit 
able size, having regard to the purposes of the 
heating system, to hold sufficient oil to convey 
the required amount of heat. This amount of 
oil will normally be much greater than can be 
conveniently and efficiently contained in the 
boiler 9. For heating efficiency, the oil is pref 
erably maintained in circulation between the 
boiler 9. and storage tank 2 independently of flow 
through other parts of the circuit, and for this 
purpose an electric pump 2 may be incorporated 
in the pipe line Ala. i he tank 2 and boiler 9 are 
preferably insulated against heat loss, and the 
tank 2 is represented diagrammatically in Figure 
1 as provided with an outer casing 3, the inter 
vening space being evacuated and/or packed With 
suitable insulating material. A suitable form of 
tanlk which may be employed will be described 
more in detail hereinafter. 
The heated oil is taken from storage tank 2 

through pipe, 4. and introduced into the circu 
latory pipe system. Flow of oil is effected and 
maintained by a pump. 5, which may be electri 
Cally driven and controlled in stopping and start 
ing and rate of pumping by thermostatic means 
of Well known and conventional construction lo 
Cated at a point or points of radiation. Thus, 
when a point of radiation requires heat, the ther 
nostat functions and the pump 5 impels oil from 
the container 2 through the pipe. 1-4 toward the 
point of radiation. 
The pump 5 should not be as positive as, for 

example, the pump, f2, which latter should be 
very positive. Whereas the pump 2 between the 
boiler 9 and storage tank 2 should have no mar 
gin. Of Slip, the pump 5. which impels the circu 
ilatory. :oil-flow. from the storage tank-2 towards 
the radiation point should be such as to absorb 
Oria:CCommodate Sudden Shocks. Or arrestive no 
tions which may occur in the circulatory fow for 
reasons which will hereinafter appear. These 
Shocks are entirely instantaneous and of no more 
duration than a fraction of a second, but they 
are: Constantly recurring and in the course of 
time would have a deleterious effect on the appa 
ratuS.included in the systein if Such shocks. Were 
not absorbed or accommodated: . . . 
One manner of absorbing or accommodating 

Such Shocks is illustrated in Figure 1. A balls 
has a good, but easy, fit within a constant bore 
spipe il. This ball Stends to remain at rest near 
the pump 5: either by being gently spring loaded, 
'or having a bias by...gravity, but when a sudden 
liesistance: or Stoppage, takes place in the circu 
latory flow against the thrust of the pump f5, 
this ball 6 is driven, by reason of such pressure, 
towards the lower end of pipe? where there is 
provided a Spring 8 sufficiently flexible to be 
compreSSed by the ball until pressure is released 
at the nolith of a pipe 9. Which pipe is connected 
to the main return pipe 26 from the radiation 
point inte the hot oil reservoir 2. 
By Virtue of the yielding of the ball Gas de 

Scribed above, to the collision or impact actWesn 
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pump thrust and arrested flow, any shock which 
would otherwise ensue, is effectively absorbed. 
The ball 6 is able to yield because the oil dis 
placement caused by the yield is a return dis 
placement into the reservoir 2 and, therefore, 
back into the pump so that, in effect, the shock 
is by-passed. 
The ball 6 should normally remain resilient to 

the normal thrust of the impeller or pump 5, 
so that it is easier for the circulatory oil to flow 
into the main circulatory System than it is to by 
pass it. For this reason, the ball 6 should be 
loaded by a Spring 8 of adequate resiliency to 
resist the normal thrust of the circulatory flow. 
The heated circulatory oil in the heating Sys 

ten may fioW direct from the impeller 5 to a de 
sired radiation point or points and back to the 
oil reservoir 2 in a simple circuit or in a number 
of Such circuits, arranged in parallel. 
According to a further feature of the invention 

however, means may be provided whereby the 
flow may be selectively directed to one point of 
radiation exclusively or to another exclusively. 
It Will be appreciated that once a radiation point 
has received its full heat requirements for a 
given period, the heat resources of the system are 
available for another task, and the further fea 
ture of the invention present now referred to 
allows the fulfillment of such other tasks. For 
this purpose, the pipe circuits may be provided 
With one or more two-way taps hereafter re 
ferred to as directors or director valves, whereby 
the circuits can be Switched to supply hot oil to 
One or another of the radiation points when they 
require heat as indicated by their respective ther 
moStatS. 
By means of a plurality of such director valves, 

electrically operated and placed in appropriate 
and correct relationship to one another, and ap 
propriately Wired for the correct and necessary 
electric remote control by means of orthodox time 
SWitches, motor-driven cam switches and similar 
conventional and well known electrical devices, 
any number of alternative radiation points may 
be served from a single main circulatory flow. 
A simple form of such a director valve is rep 

resented diagrammatically at 3a in Figure 1. 
The oil flow from the pump 5 towards different 
radiation points is bifurcated into the twin de 
livery pipes 2 and 22. By a slide valve 23 hav 
ing two bores 24, 25, the flow may be connected 
by bore 25 from pipe 22 to pipe 27, during which 
period the flow from pipe 2? is blocked by valve 
23. 

Conversely, when the slide valve 23 is raised, 
oil flow is established from pipe 2 to pipe 26 
and the flow from pipe 22 is blocked by valve 23. 
Valve 23 may be moved manually, or by electro 
magnetic means described more fully herein 
after, or by any other suitable means. 
The director valve 3a may be arranged to serve 

more than two alternative flow circuits or groups 
of alternative flow circuits by the provision 
therein of more than two ports 24, 25. Thus the 
delivery pipes 21, 22 may be duplicated, within 
limits, and each of the alternative pipe lines can 
lead to another director valve, thus multiplying 
the number of alternative circuits which can be 
Supplied from one initial main flow. 
In Figure 1, the return pipe from one inde 

pendent but alternative circulatory flow served 
by pipe 26 is shown at 28, while another return 
pipe 29 runs from another independent and al 
ternative circulatory flow served by pipe 27. The 
Said return pipes 28 and 29 make a common 
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8 
junction with pipe 20 which returns the circu 
lating fluid to the heat reservoir 2 for reheating 
in the boiler systems. Where a director valve 
is operated by electromagnetic means of conven 
tional and well known construction, such valve 
may be controlled by a conventional thern Ostat 
at a radiation point, or by a conventional time 
Switch, operated electrically, or by a biased Com 
bination of both. 
According to a further feature of the present 

invention, means may be provided Whereby, in 
any given independent flow circuit, the direction 
of flow of the heated circulatory oil may be re 
versed as and when desired, and preferably auto 
matically, at prearranged periods, or under pre 
determined conditions. A simple form of such 
an arrangement is illustrated diagrammatically 
at 3b in Figure 1, and may comprise a slide valve 
30, hereinafter referred to as an "alternator 
Valve,' having two direct bores 3, 32 and, 
therebetween, two independent crossed bores 
33, 34. - 
With the alternator valve 30 in the position 

shown in Figure 1, oil flows from pipe 27 through 
duct 33 and pipe 35 towards the radiation point 
and returns by pipe 36, duct 34 and pipes 29, 20, 
to the tank 2. 

If the valve 30 is shifted downwards, the di 
rect duct 3 connects, pipes 2 and 36, which lat 
ter pipe now becomes the inflow pipe to the 
radiator unit, while direct duct 32 connects pipes 
29 and 35 by way of the by-pass passages 37 and 
38, and pipes 29 and 35 thus become the return 
flow pipes. With the valve 30 in this lower po 
sition, the independent crossed ducts 33 and 34 
are sealed against oil flow therethrough. 
This alternator valve 30 thus provides revers 

ible flow serving a common radiation point or 
points, and it is a very desirable feature in all 
cases. Where there are a plurality of radiation 
pointS or Sub-circuits served by a given main cir 
cuit. - 

In Figure 2 of the accompanying drawings 
there is shown a single valve assembly incorpor 
atting a director valve 25a serving two independ 
ently operable flow-reversing valves 30a, 30b. 
From the above description with reference to 
Figure 1, the operation of the valve assembly 
shown in Figure 2 will be readily understood, and 
it Will also be appreciated how such a device en 
ables full control to be exercised over the opera 
tion of parallel flow-circuits, in a simple and 
flexible manner. 

Referring again to Figure 1 of the accompany 
ing drawings, it will be seen that after the circu 
latory oil has left the valve 30, it proceeds to the 
point 4, or series of points, where radiation is re 
quired. At any convenient point in this stage 
there can be placed one or more pumps 39 to 
help or boost the flow, for it will be appreciated 
that in a System containing a large amount of 
oil, the inertia to be overcome by reason of the 
Weight of the oil and the frictional resistance 
offered by the internal bore of the pipes and ap 
pliances and the bends therein will, in the ag 
gregate, amount to a considerable resistance, and 
So, at convenient places, additional pumps may 
be convenient or necessary. 
These pumps 39 may be centrifugal pumps and 

Similar to pump 5, and not 100% positive, but 
allowing a certain amount of slip, and they may 
be so controlled by standard electrical means of 
conventional and well known construction, that 
they, or if less than two, the single pump, Will 
stop and start simultaneously with all other 
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pumps having a similar and common purpose in 
the same independent circuit. Thus between 
pumps 5 and 39 there are the director valve 25 
and the flow reversing or alternator valve-3, each 
of Which provides a recurrent and monentary 
interruption of the circulatory flow. These 
pumpS 5 and 39 and any other additional pumps 
ancillary thereto, should be provided with a com 
mon regulator or control to ensure, for instance, 
that when the thermostat located in the radia 
tion point 4 causes the pump 39 to operate, it will 
also cause the pump 5 to operate simultaneous 
ly. Sut there is this difference, in operation be 
tween all pumps such as 39 which are located on 
the radiation side of the alternator valve 30, 
namely, that the pumps such as 39 on the radia 
tion side of said valve .38 must be reversible 
pumps, and, moreover, must be so electrically 
linked to the control of valve 30 that they pump 
the circulatory oil in tile direction of flow de 
termined by the operating position of said valve. 

Furtheir, gurnpS. Such as 33 on the radiation. 
side of valve 38, should-be SO controlled electri 
cally that they stop a few india entS. before the 
valve 3 is aio Cut to charge the direction of the 
flow. Such a gause is desirable in order to allow 
the monentum of the loving collinn of circu 
latory oil to be absorbed and the column to be 
come Static, Whereby to raininize the shock to the 
containing pipes and appliances, which Shock 
WGuld otherwise occur were a reversed flow to be 
arbitrarily imposed against a pre-established oil 
flow. Such monentary delay may be effected, 
for example, by a can SWitch of conventional and 
well known construction controlled from the 
valve-operating thernOStat. 
To assist this cushioning effect, a shock ab 

Sorbing device may be provided as Shown in Fig 
ure 1, which device comprises a ball 4 capable 
of moving in its containing pipe it of constant 
bore but not able to escape from either end of 
said pipe. This ball 43 has a good but easy fit 
within its containing pipe t; which interconnects 
the two pipes 35 and 36. It will be apparent that 
When the valve 3 causes an interruption of oil 
flow and the immediate reversal of Said flow, 
there will be, by the act of reversal and arrest 
and opposition of moving forces, a resultant dif 
ference in pressure momentarily in the pipe SyS 
tem between pipes 35 and 36 and the one, Say, 
in the positive sense, will be the complement of 
the other in, say, the negative Sense. A displace 
ment of oil, restoring immediate equilibrium, is 
permitted by the ball 82 which acts as a mov 
able and yielding partition between the opposed ': 
forces, until they become balanced. The commu 
nication pipe 4i may be lengthened to give any 
desired tolerance or displacement accommoda 
tion, and may, for example, be in the form of a 

plane and not a vertical plane, since in the latter 
case gravity would bias the ball. 
With reference to the provision of pumps with 

in a group of separate alternating flow circuits, 
it is preferable to arrange that whenever any one 
of such alternating flow circuits is in operation 
by reason of the operation of its own pump then, 
at the same time, the main positive pump, Such 
as pump 5, and itS. ancillary pumps, if any, 
should also be in operation and the electric cir 
cuit wiring should provide for this.requirement. 
It follows, therefore, that in practice, the main 
constant directional pump 5 Will seldon be at 
rest because whenever any circulatory flow 

10 

30 

3 

40 

50 

5 

coil, in which case it should be in a horizontai' 

70 

requirements. 

10 
through any radiation point is in process, the 
main pump also Will be in operation, 
In addition to the units above described, there 

may also be placed in the circulatory System at 
any convenient point or points, a heat booster 
in the form of an ancillary, but appropriate type 
of furnace and boiler, with or without a calorifier, 
to reheat the circulatory oil. This feature is de 
sirable in the case of eXtreme long range Service 

There may likewise be provided, 
if required, booster pumps to assist the circulatory 
flow. The heat boosters may be thermostatically 
controlled by thernostats of any conventional 
and well known construction responsive to the 
temperature of the oil entering the booster, and 
should have a cut-out device to insure that the 
furnace does not function when the circulatory 
fow ceases. 
As stated above, it is important to arrange for 

air bubbles to be eliminated, and to remain elimi 
nated, in the Sealed Systeria containing the oil, 
since the presence of these bubbles would have a 
harmful effect upon the chemical constituent of 
the oil and would affect its stability over a period 
of time. r 
To this end, when the circulatory system is ini 

tially filled with oil, it should be filled from the 
lowest point of the system so that air therein 
may be the more easily displaced and will escape 
at the highest point of the System. In addition, 
Some or all of the coinponentS or unit parts of 
the system may be provided with means for draw 
ing off air bubbles at the highest point of that 
individual part. 
Thus the boiler 9, the oil reservoir 2, the radia 

tion point 4, and points at the apices of bends, 
loops, necks, etc., in the system may each be 
provided with a draw-off cock. In Figure 1 there 
is shown a simple form of draw-off cock 42 which 
may be employed and which is adapted period 
ically to be manually operated. 
In Figure 3 there is shown a form of air trap 

admirably suited for inserting anywhere in the 
piping of the circulatory system. Air bubbles 
travelling in the direction of the arrow... through 
the pipe. 43, enter the chamber 44 which is en 
larged so as to dissipate the main current of oil, 
and thus to permit the air bubbles to rise into the 
collecting pipe 45, at which point they can be 
manually drawn off by releasing the stop cock 42. 

It will be obvious that over a period of time 
there will be oil leakage from the system which 
contains many junctions although the circuit is 
designed to embody a minimum of points where 
mechanical internal movement occurs, or where 
rotating parts or levers extend or communicates 
through the fabric walls of the apparatus. 

It is desirable for Such lost oil to be in mediately 
replaced, preferably automatically, in order to 
obviate the entry of air into the system. 
One form of oil recuperation device is shown 

in Figure 1 and comprises a header tank or con 
tainer 46, which may be cylindrical, connected 
to the pipe system by pipes 47, 48, through which 
replacement oil is fed by gravity. A plurality of 
Such header tanks may be installed at convenient 
places in the System, according to the require 
ments of any. particular lay-out. The header 
tank 48 should be sealed at the top from the 
outer atmosphere by a piston type follower 49 
having a close airtight fit within the cylinder, 46, 
and in Order to exert Some general and internal 
preSSure upon the oil content of the circulatory 
System and to provide against the risk of jam 
ming, this follower 49 may be spring loaded as at 
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53 so as to exert a pressure upon the con 
tents of the tank. In order, further, to insure 
a secure oil seal between the follower and the 
cylinder 56, a layer of oil may cover the top of 
the follower 49. To guard this layer of oil from 
oxidation by long exposure to the atmosphere, 
and to prevent entry of dust particles and for 
eign matter it may be shielded by a piston type 
follower similar to 49, riding or floating inde 
pendently upon the shaft of follower 49 and it 
self spring loaded as at 50. 
Normal inspection and maintenance Service 

will provide a record of the positions of these 
piston type followers, showing whether or not 
there has, since the date of a previous inspection, 
been any oil leakage, so that such leakage can 
then be traced and effectively prevented. 

It will further be noted that the internal ex 
pansion and contraction of the circulatory oil, 
due to continual changes in temperature, is 
accommodated by the rise and fall of the piston 
type follower or followers 49 in the header tank 
or header tanks 46 against light resistance from 
load springs 50. 

In accordance with the present invention, a 
circulatory system such as described above, is 
filled with oil, acting as the circulatory heat 
conveying medium, specially selected having re 
gard to its chemical and physical properties, for 
the desired purpose. 
The oil used should exhibit the following 

values, or approximately the following values, of 
characteristics: 

Specific gravity at 60° F-0.870. 
Flash point (closed)-390 F. 
Viscosity (R/1) at 70° F-310 seconds. 
Viscosity (R/1) at 100 F-140 seconds. 
Viscosity (R/1) at 140° F-68 seconds. 
Pour test-minus 20 F. 
Maximum temperature tolerance: 680° F. 
In addition, the oil should contain, in appro 

priate proportion, an inhibitor against rust and 
oxidation, and this may be any known Suitable 
inhibiting agent. 

In addition to the abovementioned values for 
the characteristics of the oil, due consideration 
should also be given, in accordance With known 
principles, to the following features relating to 
the Selected oil: 

1. Its characteristics should not be affected by 
repeated heating and cooling over a Wide ten 
perature range of approximately 700° F., and it 
should deposit no Sediment. 

2. It should be of low inflammability, and have 
no explosive characteristics. 

3. It should be chemically inert, within its 
working temperature range, in respect of the 
metal or alloy pipes and chambers through which 
it passes, and in respect of fibrous or resilient 
packing materials in contact with which it may 
flow. 
As previously stated, the Selected oil is her 

metically sealed in the pipe system, and care 
should be taken in filling the system to exclude 
air and chemical impurities liable to affect the 
characteristics and performance of the oil. 
By various modifications of the form of the 

invention above described, detailed improve 
ments and refinements, and improved perform 
ance may be achieved. 
The circulating pipes of the System are con 

nected with Suitable gasketS or packing of na 
terial resistant to the heated oil. In general, 
rubber gaskets are unsuitable, and the preferred 
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2 
gaskets may be formed, for example, of artificial 
or vegetable fibre or the like. Except at the heat 
supply points, the circulating pipes, over the 
major portion of their length, are preferably pro 
vided with insulating coverings to prevent heat 
loSSeS. 
For heating efficiently, the system may employ 

a plurality of furnaced boilers arranged as a bat 
tery and operating in series. An example of Such 
an arrangement is shown diagrammatically in 
Figure 4 of the accompanying drawings, and em 
bodies four furnaced boilers 5, 52, 53, 54 con 
nected in series, and having also in Series an 
oil-circulating pump 55. This series battery of 
boilers is connected by its end pipes to the reser 
voir 56, from which the heated oil is drawn off, 
and to which it is returned after circulation 
through the heating circuits, as above described. 
The reservoir 56 may contain a set of maximum 

and minimum thermostats of conventional or 
well known construction which invoke flame in 
all the boilers simultaneously, at the same time 
that they cause the pump 55 to be driven. The 
maximum thermostat causes flame to cease si multaneously when maximum temperature is 
reached in the reservoir 56. 

Details of a convenient form of oil-flow revers 
ing valve which may be employed in the present 
invention, are illustrated in Figures 5-10 inclu 
sive, of the accompanying drawings, wherein Fig 
ure 5 is a vertical, sectional view of the valve 
With the movable control element thereof in one 
extreme position; Figure 6 is a like View of part 
of the valve with the movable control element 
thereof in the other extreme position; Figure 7 
is a transverse, Sectional view taken on the line 
A-A of Figure 5; Figures 8 and 9 are trans 
verse, sectional views taken, respectively, on the 
lines B-B and C-C of Figures 6; and Figure 10 
is a fragmentary, horizontal view on the line 
D-D of Figure 6. 
This form of oil-flow reversing valve is electro 

magnetically operated, and, as shown, comprises 
a hollow, rectangular block 5 of metal, prefer 
ably of substantially Square cross section. The 
hollow space within Said block 57 may also be of 
substantially Square croSS Section, and is closed 
at each end by a Wall having a Screw-tapped bore 
normally sealed by a screw plug 58 held in set 
position by a lock nut 59. Within this hollow 
block 5, and having a tight sliding fit therein, is 
a block of metal 60 which is somewhat shorter 
than the Space in Which it is housed, so that it 
can be reciprocated, longitudinally within said 
Space, and light compression Springs 6 are pro 
Wided between the ends of this block 60 and the 
sealing screw-plugs 58, to act as buffers when 
the block 60 is moved from One extreme position 
to the other. If desired, the block 60 may have 
a longitudinally-bored oil or air vent 62. 
Through one Side Wall of the hollow metal 

block 57, are two pipe bores 63, 64 adapted to be 
coupled, respectively, to the outlet and return 
pipes from the hot fluid reservoir 2, while in 
alignment With said pipe bores and extending 
through the opposite side wall of the hollow block 
57, are two like pipe bores 65, 66 adapted to be 
connected, respectively, to the pipes of the heat 
distributing circuit. Around the sides of the 
metal block 60 are provided grooves or channels 
67 which, when said block 60 is in one extreme 
position of its reciprocatory movement as shown 
in Figure 5, come into alignment with these op 
posite pairs of bores 63, 65, and 64, 66 through 
the walls of hollow block 57. It will be appreci 
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ated that when the block 60 is in that position, 
fluid from the outlet pipe of the reservoir can 
flow along one of these grooves or channels, out 
of the Walls of hollow block 57 at 65, to the heat 
distributing circuit, while return fluid can flow 
through the other of these grooves or channels 
in the valve back to the reservoir. 
One of the bores 64 through a wall of the block 

5 on One side thereof, and the corresponding 
bore 66 through the opposite wall of said block 
57, are each in communication. With a paSSage 
68, 69 as shown in Figure 6, running for a short 
distance longitudinally of the wall of said block 
57, towards the adjacent bore on the same side 
of said block, and thereafter opening into the 
interior of said block. The metal block 60 is pro 
vided between the above mentioned grooves, and 
on the faces running against the pipe bores of the 
said hollow block, with p3.it's of recesses 9, 7 and 
72, 73 spaced so as to corne into alignment, when 
the block is in its other extreme position of move 
ment, with the openings of the aforesaid side 
passages 68, 69 from one pair of pipe bores, and 
the openings of the other pair of pipe bores 63, 65. 
These recesses 9, 7, 72, 73 in the block are con 
nected together, in pairs, by grooves or channels 
74, 75 each of which extends along one side only 
of the block 60, from a recess, e. g. the recess 79 
on one face, to the obliquely opposite recess, e.g., 
the recess 3 on the other face. These two 
oblique grooves 4, 75 are located on opposite 
sides of the block 69, and are not in communi 
cation. With one another. w 
From the above description, it will be appreci 

ated that when the block 6 Occupies one extreme 
position as shown in Figure 5 it allows flow of 
fluid from one pipe bore, e. g., the pipe bore 64, 
of the hollow block 57, through one of the grooves 
or channels 67, to a pipe bore, e.g., the pipe bore 
8, directly opposite to the pipe bore 64, but when 
the block 6 is moved to the other extreme posi 
tion as shown in Figure 6, the grooves or channels 
67 move away from alignment with the pipe bores 
64, S5, and the oblique grooves 4, 75 and associ 
ated recesses 7, 7, 2, 73 align with the pipe 
bores, with the result that the fluid flows between 
opposite pipe bores in a reversed sense. In either 
extreme position, the pipe bores or associate pas 
Sages not in use are Sealed off by contact between 
the body of the block 60 and the Wall defining 
the hollow space within block 57, which contact 
closes their openings. 

Preferably, the block 6) is moved between its 
extreme positions by electro-magnetic means. 
For this purpose, the block 69 is formed of, or emi 
bodies an inset portion of, soft iron to form a 
magnetic core Sensitive to the magnetic fields Set 
up by Solenoid windings 76 positioned externally 
of, and at each end of, the hollow block 57. These 
Solenoids 76 may alternately be supplied with 
current from a rotary time switch 77 in an elec 
tric power circuit which includes said solenoids. 
If desired, the circuit of each solenoid may in 
clude an interrupter switch 78, 9 so that when 
the block 60 is in each extreme position, the cir 
cuit of the Solenoid which has caused it to move 
thereto is broken, while the circuit of the other 
Solenoid is closed in readiness to return the block 
60 to its opposite extreme position. 
The interrupter switches 78, 7.9 may each be in 

the form of a Spring-loaded plunger 80 extending 
through the wall of the hollow block 57, and car 
rying at its inner end a roller 8 running in a 
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longitudinal groove or slot in the block 69, which 
groove or slot has a sloping base 82, So that 
movement of the block 60 causes the plungers 8 
to reciprocate and thereby actuate, at their outer 
ends, switches 83 in the solenoid circuits. The 
bases 82 of the slots with which the plunger 
rollers 8 engage, may be provided with depres 
sions engaged by the said rollers when the block 
6 is in its extreme positions, to serve as locating 
detents for the said block. 
From the above description it will be clear that 

the invention provides a central heating System 
capable of Serving a wide area. With great effi 
ciency and flexibility of operation, but it should 
be understood that the invention is not restricted 
solely to the details of the form of the invention 
described, which may be modified in order to 
meet various conditions and requirerients en 
countered, without departing in any way from the 
Scope of the invention. 
What I claim is: 
A heat-transfer System comprising a con 

tainer; a heat-generating unit adapted to Con 
vey heat to the contents of said container; an 
outlet pipe constituting a supply pipe, and an 
inlet pipe constituting a return pipe, both of said 
pipes communicating with said container; two 
independent, pipe circuits adapted for connection 
with said supply pipe and said return pipe, and 
each including heat-radiating means and inlet 
and outlet pipes communicating with the heat 
radiating means in its circuit; selective valve 
means between the said supply pipe from said 
container and said independent pipe circuits for 
connecting said supply pipe to either one of said 
pipe circuits to the exclusion of the other; re 
yersible waive means between said Selective valve 
in ears and the inlet and outlet pipes of one of 
said independent pipe circuits operative at Will 
to reverse the connection of the Supply and re 
turn pipes to the inlet and outlet pipes, respec 
tively, of said one pipe circuit to thereby reverse 
the direction of flow through the heat-radiating 
means in said one circuit; a heat-transfer 
mediuin substantially filling said container and 
its associated pipes and pipe circuits and con 
prising a mixture of oil having characteristics 
Selected in accordance with the conditions under 
which the system is to work, and a liquid inhib 
itor against chemical reactions Withii) the Sys 
ten; and means for circulating said medium from 
said container, through said supply pipe, selective 
valve means, selected independent pipe circuit, 
and return pipe back to Said container. 
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