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This invention relates to heating Systems and 
more particularly to a type of system Wherein 
radiators or analogous devices are heated by a. 
circulating fluid and Wherein hot water is avail 
able for domestic purposes at all times. 
One object of this invention is the provision, 

in an improved heating system of the character 
to he hereinafter describedincorporating mecha 
nism for accelerating the circulation of fluid to 
the radiators or analogous devices, of means to 
preclude the circulation of cold fluid. 
An additional object is the provision in a sys 

tem of the character to be described including a 
| circulator of means to preclude the energization 
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of the circulator until the fluid adapted to be 
circulated to the radiators has reached a prede 
termined temperature. » 
A mOre Specific object is the provision, in a 

combined heating system of the hot water type 
including a circulator to increase the rapidity of 
flow of the heated water through the system of 
means controlled by boiler pressure or tempera 
ture to energize and/or deenergize the circulator 
in Suchmanner that water below a predetermined 
temperature cannot be forced through the system 
by the action of the circulator. 
A further Specific object resides in the provi 

sion in a heating system of that type including 
meansforensuring a constant supply of hot water 
for domestic purposes of rmeans controlled by 
boiler pressure or temperature to preclude the 
circulation of cool or cold water through the 
radiators of the house heating system. 
Other objects will in part be obvious and in 

part pointed Out hereinafter. “ 
The invention, accordingly, consists in the 

combination and arrangement of elements all as 
will be more fully pointed out hereinafter and 
disclosed in the accompanying drawing and the 
ScOpe Of the application of which will be indi 
cated by the appended claims. 
The single figure of the drawing, wherein is 

shown an illustrative embodiment of the inven 
tion, is a Schematic diagram disclosing a heating 
system incorporating the features of the instant 
invention. 
For a more complete understanding of the in 

vention, reference is now made to the drawing 
wherein a boiler 10 adapted to be fllled with 
water to a fixed level If contains a coil 2 from 
which a riser 3 leads through a conventional 
pipe arrangement to radiators 14 from which in 
turn a return line 15 leads back to coil 12. Radi 
a.ors 4 are provided with conventional venting 
orifices (a. A circulator 6 Of any desired type 

(C. 237–8) 
is shown asspositioned in return line 5 as is a 
Conventional check Valve adapted to preclude 
thermal circulation of water through the system 
in the absence of acceleration by circulator 6. 
It will, of course, be understood that while cir 
culator 6 and valve 17 are shown as positioned 
in return line 5, they may be equally as well 
piaced in any other desirable portion of the Sys 
tem. A pair of pipes 18 and 20 connected to 
boiler 0 below the water level 1 lead to a tank 
19 wherein is positioned a heating coll 2 having 
an inlet pipe 22 and an outlet pipe 23. Water is 
Supplied through pipe 22 from any Suitable Source 
and pipe 23 leads to faucets or analogous fixtures 
to provide hot water for domestic purposes. In 
the particular type of system disclosed in the 
accompanying drawing, water in boiler 10 is 
heated by means of a burner 24 of any suitable 
type and circulates thermally through pipes 8 
and 20 and tank 19 to impart heat to water in 
coil 2. 
When it is desired to Supply heat to radiators 

14, the temperature of the water in boiler 10 is 
increased until steam iS fOrmed in the Space ad 
jacent coil 2, which steam in turn impartsheat 
to the water in the closed System comprised of 
coil 12, riser 13, radiators 4 and return line 15. 
After the Water in this closed System has been 
heated to a Sufficient degree to heat the Space 
in which radiators 4 are positioned, circulator 
6 is energized to provide forced circulation of 
the water through the circuit above mentioned. 
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Suitable control means to be hereinafter de 
Scribed are provided whereby the temperature of 
the water below water level II is maintained con 
Stantly at a temperature Sufficient to Supply ade 
quate hot Water for domestic Use. When it is 
desired to heat the Space adjacent radiators 4, 
burner 2 is further energized and the tempera 
ture of the water is increased until steam forms 
in the manner above described. 
The System is primarily under the control of a 

thermostat 25 which carries a pair of ContactS 
26 and 21 adapted to engage contacts 28 and 29 

| and has at its extremity Opposite the contacts 
26 and 27 a terminal 30. ContactS 26 and 28 
are so positioned as to make and break at a. 
slightly lower temperature than contacts 2 and 
29 for a purpose to be described hereinafter. 
From contact 29, a wire 3 leads to the secondary 
32 of a step-down transformer, generally indi 
cated at 33, which also has a primary 34 to which 
power is supplied from line wires 35 and 36 lead 
ing from Some Source of power (not shown). 
From the opposite side of transformer secondary 
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32, a wire 37 leads to a relay coil 38, the opposite 

.. side of which is connected to a junction 39 from 
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which a wire 40 leads to contact 28. A. Second 
wire 4 leads from junction 39 to a relay arm 
42 adapted to engage a contact 43 from which a. 
wire 44 leads to terminal 30. Thusit will be Seen 
that as contacts 26, 28 and 27, 29 are made an 
energizing circuit is established in a well known 
manner comprising transformer secondary 32, 
wire 3, contacts 29, 27, 26 and 28, wire 40, junc 
tion 39, relay coil 38, wire 37, back to transformer 
Secondary 32, which serves to energize relay coil 
38 to pull in arm 2 to. engage contact 43 as well 
as other relay arms to be described hereinafter. 
A holding circuit is noW established compris 

ing transformer secondary 32, wire 3, contacts 
28 and 27, thermostat 25, terminal 30, wire 44, 
Contact 43, relay arm 42, wire 4, junction 39, 
relay coil 38, wire 37, back to transformer Sec 
Ondary 32. This circuit, as will be Seen, is un 
affected by the breaking of contacts 2G and 28 
and, accordingly, since relay coil 38 is not ener 
gized Until contacts 28 and 26 make 2nd rhof, de 
Snergized until contacts 2 and 29 break, a slight 
Operating differential, SUfficient to prevent, t00 
frequent operation ofburner 24 by thermostat 25, 
is proVided. 
The energization of relay coil 38 also serves fo 

energize burner 24 which is connected by means 
of a wire 45 te line wire 35. A wire 36 lea?s 
rom burner 2 to one terminal of a Knercury 
Switch 4 which is adapte to be tilted to Open ox 
Closed position by a conventional pressUre re 
SPOnsive Control äevice (8 UFlder certain circUIn 
Stances to be Pointec out ereixhafter. Á Fire É9 
leads from the oher terminal of Inercury sWitcia 
4 to a Unction 50 from Winich extends a seconc 
relay arm 5. acatec ?o engage a cora?ac S3 
Connected to a junction 53. Accordingly, if relay 
coil 38 is energized by therosat 25 in ine F12n 
ner above described, burner 29 will be energized 
by a circuit COmprised of line Wire 35, Wire ÉG, 
burner 24, wire 36, mercury switch , wire 9, 
Junction 50, relay arm 5, Con?act 62, junction 
53, wire 54 and line wire 36. From junction 38, 
Q, Wire 54 leacis D lixie wire 33. Likewise, a Wire 
GG leads to One ?erraina O 2 Hercury 37itch EG 
which. ComYIrises a part, of a coXaverioral ö?sermo 
S?2tic devi92, generally :2?ica?e? at Gº, icuding 
Q, 32OWS G3 aLac Q reno?e COLIFo ?JU) S9, con 
?'Ols Fy ?ie emperatUFe OŠ ICiier 6. From 
tz9 o?aer terrial oš mexEUry SWitch 56, a wire 
S0 lea?is iQ junction Sö. " 
Thus º Vil 22 seen hat ä the emperature 

in Hoiler 9 droYs to such a Point hat Inercury 
SWitcl 5G is closed, burner 2ß will S Snergized 
täarOLºgh a circU, comprised of Eine Fire 35, Wire 

. 5, bUrner 2, wire 46, mercUry SFitch (, wire 
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SS, junction 5, wire 60, mercUXy switch 56, Wire 
Sk, junction 53, Wire 54 and line wire 36. 

he arrangement is such tha mercury Switch 
4 is norºnally closed and it will beseen from the 
foregoing that no circuit can be established to 
energize burner 24 when mercury Switch 37 is in 
Open circuit position. » 
From circulator 16 a wire 6 leads to one ter 

minal of a mercury switch 62 which is adapted 
io be tilted by a pressure responsive device 63 
s8rgized by the steam pressure in boiler 0. 
Fröm the other terminal of mercury, Switch 62, a 
wire 5 legës to a relay arm 65 controlled by relay 
coil 38 arad adapted to engage a contact 66 fron 
Which a Wire F eads to line wire 36. A wire 66 
also lesis FOFM eirculator. 16 to line wire 35. It 
will thUs beseer in circulator 6 may be ener 
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gized only when mercury switch 62 is in closed 
position and also only when thermostat 25 
through a call for heat causes engagement of re 
lay arm 65 With contact 66. » 
The Settings of the temperature responsive 

control 57 and the pressure responsive controls 
48 and 63 are Varied as will now be described. 
Mercury switch 56 is adapted to remain open so 
long as the temperature of the Water contained 
in boiler 0 is above a predetermined minimum 
which may be, illustratively, 170°. Mercury 
Switch 4 is adapted normally to be in closed 
pOSition but Upon an excess of steam pressure, as 
illustratively 10 pounds, in boiler 10, switch 47 is 
adapted to be tilted to open circuit position to 
deenergize bUrner 24 and maintain the Same de 
energized until the pressure hassubsided to a safe, 
maximum. In other words, the pressure re 
Sponsive device 48 functions as a high limit con 
trol. Mercury Swi?ch 62 is adapted normally to 
rellain in Open circuit position and cannot close 
Until ?ie Steam pressure in boiler 0 reaches a 
predetermined point as, illustratively, 4 or 5 
POUnds, Yeopening a? a pressure o, illustratively, 
3 Or 4 polds ü0 Provide an Operating differen 
tial. 
The operation of the systern should now be 

obvious. I Will be Seen hat the Water in boiler 
? belov7 Water level is alWays maintained 
above 2 predetermined minimum by means of 
temperature responsive control 57 which serves 
to energize the burner each time the temperature 
falls beloW Said predetermined limit and rmain 
tain the same energized until the said tempera 
Ure has again been achieved, in order that a 
constanº Supply of domestic hot water May be 
2Vailable Yega'öless of the cemand for heat by 
lexiCS?a 25. 
er Pe'2?Ure O? lie Space üo e heated also ener 
gizes bUYYer £é Y72) the ey’perature of this 
Space drops 3SloW 2 Gesirable Point. As the tem 
DerStÄže OÄ the Oiler Water Us increases and 
SUÄcieL, Stear is äoLLS to 26°t the Y3ter in 
Coil 2, 8rcUFFº SY?ic? (? is 3c to clo23 cir 
CUi pösi?io ?º CS)}_äsive Céye 63 
8?c reley arl G5 revioucy Pulled 
in ? the SY ergä2 S3 by fläGxmo 
Sta? 25 in the Yin º???3, circator 
B is 1ioY7 perriös. ?öS O ?orge Water 

througl. le Fe9ixs J. L'2ciaßO'} . 
PreSSILe FeSOFISVS | Ch O’Es zer 
cury Swi?ch ºf O Fa?x 36 Un3ss a 

S : Oiler ). 
Sî. ?lai there Froºk is Foregg. 

is herei. I'OViceC, F, 33'ey ölges Giºcla 
?ion of col? VfLösy’ üOU2 h3 L'Söistors is posi 
ively Jºecldec, Sil 38 Glec, Va, Ve ? SeveS to 

s prevent, GFLa cirCiao. C. ?ie k??ter 3t a. 
low empSa?UFS 2.Lé circula?OX 6 carot be en 
Sergized fO provi?ie ?ierce? CLCtis?ion UEle8S the 
Stearn pressure iL) bOile1' 3 Fß G8checº a point 
Lidicative of the fa?, fh9ü LIG Fa?er in coil 2 
has been heatec sufficiently to Spply heat to the 
space adjacent rðdiažO's . 

It will be understoQd While ?iere has herein 
beenshov7) a hot Vater System wherein hot water 
to circuiae through the radiatOrs is adapted to 
be he2ted by stea???, fie VeHäioL? May be equally 
Well applied to 2 converä?ional Hot water system. 

t Wil 3lso e Seel? St, exe is herein pro 
viced a System accornPlisking ?he objects of this 
iravention and others including many advantages 
oï great pracifical importance. 
AS May einbodiments m8y be macle of this 

invention and as many modifications may be 
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4. 
tors, and pipes, a circulator in one of said pipes, 

- a circuit for controlling Said bUrner, a circuit for 
Controlling Said circulator, means responsive tc 
room temperature, means operated by said room 
temperature responsive means for closing a. 
SWitch in each of Said circuits, and means respon 
sive to the steam pressure within said boiler for 
preventing energization of Said circulator Until 
Sald steam pressure. is above a predetermined 
amount. 

8. In a heating System in Coinbination, a boiler, 
Water in Said boiler, abUrner to heat Said Water, 
a coil in said boiler above the Water and adapted 
to be heated by steam from said water, radiators, 
supply and return pipes connecting Said radia 
tors to Saic Coil, a heating medit LIN in Said coil, 
radiators, ad pPes, a circulaior in One of Said 
pipes, a circuit for contrcling Said burner, 8 cir 
cuit for controlling Saici circulator, means re 
Sponsive to roon teilperature, Lieans operated by 
Said room temperature responsive Faeans for clos 
ing a Switch in each of Said circuits, and Ileans 
responsive to the steal pressure Withi) Said 
boiler for deenergizing said burner when Said 
steam pressure rises beyonci a precietermined de 
gree. W \ 

9. In a heating system in combination, a boiler, 
water in said boiler, a burner to heat said water, 
a coil in said boiler above the water and adapted 
to be heated by steam from said water, radiators, 
supply and return pipes-connecting said radiators 
to said coil, a heating medium in said coll, radia 
tors, and pipes, a circulator in one of Said pipes, a 
circuit for controlling Said bUlner, a circuit for 
controlling said circulator, means responsive to 
room temperature, means operated by saidroom 
temperature responsive meansfor closing a Switch 
in each of Said circuits, means responsive to the 
steam pressure within said boiler for preventing 

2,162,837 
energization of said circulator untI said steam 
pressure is above a predetermined amount, and 
means responsive to the steam pressure within 
Said boiler for deenergiizng said burner when 
Said Steam pressure rises beyond a predetermined 
degree. » 

10. In a heating system in combination, a 
boiler, water in said boiler, a burner to heat said 
Water, a coil in said boiler above the Water and 
adapted to be heated by steam from said water, 
radiators, supply and return pipes connecting Said 
radiators to Said coil, a heating medium in Said 
coil, radiators, and pipes, a circulator in One of 
said pipes, a circuit for said burner, a circuit for 
said circulator, a room thermostat, means op 
€Fa?ed by Said thermostat for closing a Switch in 
SScil circuit, and means responsive to boiler water 
texperature for energizing said burner inde 
pSLlciently of said room thermostat to maintain 
SQid boiler Water above a relatively 
less thar the boiling point. 

l. In a heating System in combination, a 
bolier, water in said boiler, a burner to heat Said 
water, a coil in said boiler above the water and 
2dapted to be heated by steam from said water, 
radiators, supply and return pipes connecting Said 
radiators to said coil, a heating medium in Said 
coil, radiators, and pipes, a circulator in One of 
said pipes, a circuit for said burner, a circuit for 
Said circulator, a r00m thermostat, means Op 

high value 

erated by said thermostat for closing a switch in 
each circuit, means responsive to boiler Water 
temperature for energizing said burner indepen 
ently of Sald room fhermostat to maintain Said 
boiler water above a relatively high value less 
than the boiling point, and means for deener 

/ gizing said burner when the steam pressure with 
, in the boiler exceeds a predetermined high value. 

JOHN P. KRIECHLBAUM. 
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