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Be it.known that I,ANDREW G. PAUL, a citi 
Zen of the United States, and a resident of Bos-. 

' .. ton, in the county of Suffolk and State of Mas 
sachusetts, have in wented a new and useful Improvement in Heating Systems, of which 

º the following is a full, clear, and exact speci 

to 

fication, reference being had to the accompa 
nying drawingS, which form a part hereof. 
· · My invention ' is ̀ in the nature of an im 
provement upon the in wention of William P. 

· · · Skiffington, described and claimed by him in 
· · · his patent, No. 464,946, granted December 18, 

* ·1891.. · ” · · · · ~ ^ 
'. My in?ention consists broadly in the com 

· · · · biguation of a Source of heat, a circulatory 
| System including radiators and the necessary 
connections, an interwening heating medium 

.. between the Source of heat and the system of 
2? Such a nature that it cannot be heated above 

a limited degree, and a positivre air exhauster" 
.connected with the system. 

It also consists in combining with the other ? 
elementS Specified a circulatory'system con 
.taining a limited quantity of the heating we 
hicle. · · •' - ^ · · · · · ; • 

?. One form or embodianent of my invention · 
' is shown in Figure 1 of the accompanying 

3? 

` parts'in the two figures. . ?~~ 
.. Referring to Fig. 1, dt is a radiator or he 
of any ordinary or usual construction. Two | 

35. 

drawings. A second form or embodiment of 
it is shown in Fig.2.. • ??. 1 
Similar letters of reference refer to similar 

heator 

radiators are shown in the drawings, but amy 
'natumber of radiatorS · may be employed, ac 

| –gording-to.the Size of the building or place to 
· · · be_heated. . . |- · \ · · ~ 

' .. b is the Supply pipe, connecting the radia)- 

45 

` tors with the Goil or boiler c, where the steam. 
or other" heating wapor is generated. This 
pipe b has branches, one for each radiator, 
and 'these . branches are provided with . Suit 
able cocks or walweS. ~ ? `• '^ ~ 

d is the return pipe for the condensed heat 
.ing vehicle. This pipe is also prowided with 

? ?? branches, one for eagh radiator, and these 
" branches are provided with Suitable walves 
.or c0ckS. " " · · · · · · · · · 

c is a generating coil or boiler in which the l 

condensed heating vehicle' is again turned '' 
_into wapor. • \ - " " 
The return pipe d of the System is prefer 

ably connected with the lower end of the coil 
c and the supply pipe b is "preferably con 
~nected with the upper end of the Goil C. --The 
coil c is arranged or Supported within the 
vessel or tank é2, in Such a manner aS to cauSe 
the heated water which passes through the ' 

^6c tank |¢ to come into contact with and heat the 
coil c. " The pipe d is provided with a walve 
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/* by means of which more of the heating we- ` 
hicle can be introduced into the System at 
any * time, or the heating vehicle .. can be en 
tirely withdrawn, if desirable for any purpose. 
¢ represents the ordinary kitchen range. 
'h is a hot water boiler. • ^ 

.. ? is a water Supply pipe leading from any 
suitable source of Supply to the boiler, for 
Supplying the boiler with water. . 
.j is a pipe leading from the bottom of the 
boiler to the range, through which the cold 

| water passes_from the boiler to the range_to 
be heated in the ordinary Way, and h% is the 
return watep- pipe leading from the range. · 
This pipe it; is connected with the lower end 
of the tank é, so as to deliver the warm water 

.. from-the range into the lower end of the tank. 
t is a pipe commecting the upper end of the 

.. tank e with the boiler h. The boiler h is pr0 
wided with the usual safety walwe and the_ 

. outlet pipe at the top. x ^~ ?~~ 
? ???, represents a gas jet underneath the tank 
e by means of which also the tank can be 
heated, if desired. ~ ~ The parts g, h, ? and.j are in no respect dif— · 
ferent from the well-known arrangement of 
ranges and boilerS. · · · · • ? 

• ??) is an air pipe- having.branches connected 
with each radiator. These branches are pro 
wided with' Suitable.walves or cocks 0, prefer 

7? 
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9? 

ably automatic walves designed to permit the . 
escape of air, but to prevent the' escape of ? 
Steam.- . ^ 

'p is an exhauster of any Suitable construC 
tion, preferably an exhauster Operated by a 
jet of water, air or steam, what is commonly 
termed an ejectOr. 

?* representS a valve in the air pi pe for con 
trolling the operation of the exhauster. This 

95 
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valve is of the well-known construction and I é and the pipe l. This current of water is ? ? 
actS tQ turn on the Water or steam that works | in ordinary Gases at a temperature of about 

| the exhauster whenever the preSSure in the 
air pipe ??) between this walwe ?” and the auto 

5 matic walweS O rises above Some pre-deter 
mined point. ~ ~ 
Having described_my improved apparatus, 

I will now explain the operation of the same. - 
~~ I will SuppoSe that the heating agent to be 
r? employed iSSteam. I introduce into the gen 

erating coil or boiler c the proper quantity of 
Water. ... This quantity is to be regulated in 
accordance with the size or cubic contents of 

· · · the System through which steam is to be cir 
r 5 'culated, and in accordance also with the de 

· · · gree Or amount of heat to be employed in 
|heating the heating wehicle and also in a(3- 

: cordance-with the preSSure" or . temperature 
| which is desired in the heating system. Such 
2o a quantity of water must be employed as will 

produce when evaporated a Sufficient .quan 
", tity of Steam to fill the system and to convey 
'~the necessary amount of 'heat '.or heat , units 

`. to accomplish the work for which the system 
25 is designed. A SomeWhat greater quantity of 

water is usually employed in the system. than 
would be necessary to furnish the ' requisite 
amount of Steam ?t the required temperature 
and preSSure if all the water were ewaporated, i through the air pipe. The System is now Sup* 

3? for the reason that the water will ·ordinarily. i plied with steam. As the steam gives_off its 
· not all be turned into steam at any one-time, i heat in the system the steam is · condenSed 
but in the usual operation of the system there !! and the water of condenSation flowS from the will be some of , the heating vehicle in con 

· · densed form or in the form of water-f during 
35 the entire operation. It is necessary ofcourse 

to avoid putting into the systema too large a 
· · quantity of water, because if this were done, . 
the pressure in the System might beeone . So 

| great as to cause danger of-explosion and by 
4? reason of the exceSSive amount of the heating" 

|- vehicle more-heat would be absorbed and col-' `veyed than was necessary and consequently 
there would be a great-waste .. of heat which 

' would also result in inconvenience or discom 
45 fort to the user of the system. Air is then 
" exhausted from the system by means of the 
| air pipe ?a and the positive exhauster p, the 
.` walve 0 operating to permit the escape of air. 
" from Said system, and the water in the coil c ! construction the water in the boiler7h and the 

5? is heated. • . * • 

equal to atmospheric preSSure. This current 
of water flows through the tarik é and paSSeS 
around the , coil c in that tank and deliverS 
up a part of, its , heat to the coil .C. and the ' 
water contained in the coil. The exhaustion 
of air from. the system causes the preSSure 
upon the water in the coil c to be reduced to 
a point below atmospheric preSSure. - By rea 
son of this reduced pressure the Water in the 
coil.c will boil at a temperature leSS than 212° 
Fahrenheit, the• particular temperature at ? 
which it will boil depending upon the extent 
to which the pressure has been': reduced in 
the system. Under these conditions the heat; 
which is eontained in the current of warm 

Sufficient to cause the water_in the coil c to 

ewaporated or , turned into steam and the 
system will be filled with steam at a preSSure. 
leSS than atmospheric preSSure and at a tem 

as the system "is filled with ·steam, the au* 

water in the tank e, and again turned into 

effected by means of the condensation of-the 
Steam ̀in the radiators... ~ | AS the steam com 

continuouS. · · · · · •· · ' - . '' ..- ... * 
The arrangement of the boiler hand range 

in the drawing and which I employ in my in-". 

water passing through the tank e will be ' 

g, with their connecting pipes, which isshown 

212° Fahrenheit, and under a preSSure about · 

75 ?? 

8? 

boil. The ·water in the 'coil ø · will thus be. ```` 

9? . 'perature less than 212°Fahrenheit. ASSOon ? 
{ tomatic walves_of the branches of-the air ? 
pipes close, thus · preventing loSS- - Of Steam 

95 ..." 

radiators through the return ; pipe-back to · · 
º the generating coil or boiler c, where it is', 
'again supplied "with heat. from) the war m . roo. 

'steam and circulatéd through the_system. · 
: '1'he circulation, of the steam · is of course .. '' 

denses in ...the radiators more steam flowS ~^ 
into them and thus the circulation is made '' ? 

r to. 

| vention is_the ordinary arrangement of such ", · ~ ~ 
dewiceS.-... In Such ordinary arrangement'' or ' ' ' : 

~ ~ ~ ~ ~ | I5 · connecting pipes is not generally under a · · · · · · * In my invention the heat is. conveyed-or preSSure greater" than five-pounds above the · · · 
imparted to the heating vehicle indirectly, | atmosphere. Under this_pressure the water' 

, that is to Say, through and by means of an || cannot be heated above 228° Fahrenheit and . · 
intervening medium, such as, water for ex-__it is generally not heated above 212°. . . This is " 

55 ample, which is such that it cannot impart to || true no matter how much heat is?employed or " " . . ." , " the heating vehicle in the heating - Syste:mt | generated in the range. . . The heating vehicle · 
more than a certain degree or amount of { in the heating system will always beat a some 
heat. :) The heat which is imparted to the || what lower temperature than'the current of . 
heating vehicle in the.system. is thus limited*'1 water by which it ' is heated. . . Plence it fol 

6? no matter how much heat may be employed lows that in the case supposed the heating. '' 
or. Supplied in the original Source of heat. ! vehicle in the heating system cannot beheated 

r 25 ?? 

In the form' of my invention shown in H'ig. 1 above or in fact quite up to 228° Fahrenheit, · 
1, this heating. of the water in the>coil c is and will *ordinarily be somewhat below 212°.. .. '"' : 
accomplished by utilizing thecurrent.of warm' || In this way the amount of heat. which is 'im• · r 3? · 

65 :`water which cornstantly flows from the range || parted to_the heating vehicle is limited.and · · · · · 
? `' g to the boiler h, through the pipe k, the tank l prevented from rising to such a point as to · · · 
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'' : '.' than are actually used in the Work of heat 

526,738 ?? 

endanger the system, or cause Waste of heat, 
or disconfort. ' ' . ^ ~- · · · ' 
- By increasing the?.preSSure on the Water in 

, the boiler h and connecting pipes, that water 
5 can be made to take up and to impart to the 
_ heating wehicle in the .heating · System a 

| O 

''' accumulation of steam · in the boiler h. 

higher degree of heat, and by decreaSing the 
pressure upon it the amount or degree of 
heat imparted to the heating vehicle in the 
system can be decreaSed. - Such dewices are 

| purposely constructed in Such a way aS to 
prevént as far as possible the generation 

10 

'' my imwention therefore an interwening heat 
ing medium is employed Such as wilt furnish 

· only a moderate or limited degree of heat to. 
the water in the heating System. As a result; 
of this, while sufficient heat is imparted to the ' 

| water in the system to convert it into Steam, 

| the Safety of the apparatus. .. '× 

.. " .. waste, and with great economy and Safety. 
35 

| sary. to convey the number of heat units that 

5? 

When 'it is determined at what tempera 
ture it is desired to circulate the heating ve" 
hicle in any given system, then by estimating 
the cubic contents of the system, and by put 
ting into the system a limited quantity of, 
heating vehicle and Subjecting it to a limited 
degree of heat in the manner already ex 
lained, the , desired result can be obtained 

with perfect Safety. The amount of heat 
- furnished in the system can thus be adapted 
to the requirements of those using it without 

One feature of my invention is that but lit 
| tle heat is wasted, almost the entire number 
| of heat units imparted to the hieating vehicle 
being utilized in the actual work of heating 
which the system performs. In ordinary 
methods of heating a much larger quantity 
of heating vehicle is employed than is neces 

· are required to do the work of the_system, 
and a much larger number of heat units are 
constantly impatted to the heating vehicle 

ing, the extra or SuperfluouS number of_heat 
units being simply · wasted. Oftentimes this 
extra heafcauses'the building or place-to be 
.owerheated to the great discomfort - and in 

· · convenience of thOSe using the System.", 
In my invention_I, use as, nearly as poSSi 

ble the exact amount of heating wehicle which 
' is necessary to carry or convey the required 
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6? 

number-of heat units, and as a result of this 
almost all the heat. units which I impart to 
the heating vehicle are given off by the heat 
ing vehicle in the system , and are utilized in 
the proper Working of the System. : '' .. " " . 
As there. Will be Some " slight Waste of the 

heating vehicle or steam. from time to time, 
I occasionally add a Small quantity of "the 

| heating agent to that already in the System 
through and by meams of the walvef . In 
place of using the current of warm' water' 
passing from the-range to the boiler to heat, 

there is no danger of increasing the preSSure, 
? "of thre. Steam to Such a point aS-to endanger 

? provides larger heating Surface for the heat 

{ and the Same pipe. 

V 

the coil c, I can fill the tank c With Water in 
any way and heat this Water by means of a 
gas jet, such as repreSented at ?mb. This can -- 
be done for example in a house where there 
is no boiler or when the boiler and range are 
not in use. In such a case if the tank is left 
open to the atmosphere, the Water in the tank 
can be ·heated only to 212° Fahrenheit, and 
the heating vehicle in the System to a point 
somewhat below that. But by inclosing the 
tank e and regulating the preSSuire upon the 

7? 
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water in it as'by a safety of regulating preSS- ' 
ure | valve, the water .. can be .. heated to ... a 

| higher point or degree, if desired, and the 
temperature in the 'heating 'System corre 
spondingly increaSed. If where the range and 
boiler are used as described, it be found that 

| for any reason the current of warm , water 
paSSing through the tank é is not heatedSuf-? 
ficiently or to its full capacity in the range or 

8? 

heater the gas jet ?m can be used for the pur'- · 
pose 6f securing Such additional heataS may · be required. 
In Fig.2 I have shown_a second form 01* ~ 

modific?tion of my improwed apparatus. The . 
only difference between this and the app? 
ratus shown in Fig. 1 being that the coil c is 
eralarged and is placed directly in the boiler 
`h, and a Second coil q is placed-in the tank e. 
This arrangement of , apparatus, of course 

ing of water or other heating wehicle in the 
system, but in other respects the apparatus . 
in its construction and operation is identical, 
with that shown in H'ig. 1.. ~ 

? It is apparent; that the particular construc 
tion or form of the apparatus may be greatly . 
Varied. ~~ ' . • 

Some of the advantages of my invention 
may be Secured by employing only so much 
of my invention as relates to the employment 

95 · 
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erates to limit the amaount or degree of heat ~ . ~ 
imparted to the heating vehicle in the system, 
and to the exhaustion of air and the sealing 
of the_system, without employing that part 
of my complete · invention which relates to 
the limitation of the amount of heating >ve 
hicle used in the system, that is to Say, some 
of the advantages of my invention will be 
Secured if an u?alimited amount of heating we 
hicle he employed, but the other parts of my 
invenation be carried out. • ~~ 
^My invenation. may be · employed also in a 

Single pipe heating · Systema, that is one_in 

? of an interwening heating medium, which op 

`which the steam or heating wehicle is sup 
plied to the heaterS or radiators and the wa 
ter of> condensation is returned through one 

I have not shown my in 
wention embodied in a Single` pipe system as 
the · construction of a single pipe system is 
well known. ' ', · · · · • ~ 

I I o 

r r5 , ... ? 

I 2 C) 

I 25 ~~ · 

It is obvious also that in my invention the " " 
heating wehicle can be circul?ted in the sys 

" tem at apreSSure above atmospheric pressure, 
if desired, by employing an intervening'heat 
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` ing medium that_can be_heated to a point 
| above.212°Fahrenheit, and by increasing the 

5 will be readily understood from what has 
.. from the use of my invention. ~~~~ 

` dinary dwelling house imay be entirely heated" 
: ro 

t5 

2 O 

.. " " .. ordinary cases a good deal of the heat which 
. is” imparted to the Water in the hot water 

' * 25 

.. érable part of the heat which is used for pro 
'. ducing the . Steam in the heating system in ? 

· ·3? 

* 35 · the ordinary arrangement of boiler and range, |\ 1.The combination substantially as before . 

· · quantity of heating vehicle in the system. 
The adwantageS of my . improwed system: 

.already been Said. . Great economy results 
Thus an or-- 

by steam without requiring the use of much. 
v?lve 'p', while the retortSare fed, but during 
more fuel than would ~ be used ordinarily 
even were my apparatus not employed, that, , 
is to say, by utilizing "the current of warm 
water which passes from the range to the 
boiler for imparting heat to^ the heating we 
hicle the entire heating system can be car-, 
ried on without making it necessary to ' em 

", ploy in the range much more fuel than would be ordinarily employed to keep the water in 
, the hot.water boiler at the required tempera 

.. ture. This is due partly to the fact that in 

boiler is wasted or lost · either by radiation 
from the boiler or by radiation .. from other 
parts of the hot water system, and a consid--> 

my invention would be wasted or lost anyway. 
| if it were not utilized in this manner. - More-- { 
over, since. the water which' circulates. be 

· tween the boiler and range will not absorb or~ 
take up from the fire in the range more than 
a limited quantity of heat, it follows that in 

" : 526,783 ' ' : '' 
there is always 'more or leSS danger of explo 
sion. With my invention Such danger is en 

* tirely done ' away with, as the 'quantity of 
heating vehicle is limited in the first place and 
the amount of heat that can be imparted to it 
is limited in the second place. 
The pressure : under which the System is 

operated and the temperature of the steam 
during its circulation : will gof course depend 
upon ' the quantity of Water which is , origi 
nally.put into the system, and Secondly, upon 
the quantity of ... heat which is imparted * to 
this water. ~ 
ture is desired in the system the quantity of 

If a low pressure and tempera 

7? 
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water. is reduced, or a Smaller amount of heat · · 
is impapted to it, or both the quantity of 
Waterafd the heat are reduced. Tn place of 
using the hot water from the range or boiler 

, for imparting heat, to the heating vehicle any 
other Suitable heating medium may be em 
ployed that will absorb and convey only a • 
limited degree of heat. '' ~ ~ 

It is of course eSSential that the radiatorS 
? and connecting pipes should be made air 
tight, or as nearly So_as poSSible, So as to pre 
went or decrease to the lowest poSSible point 
the admission of air into it. ?. Whenever, dur-, ..." 
ing the operation of my apparatuS air doeS 
collect in the same, the exhauster may be put 
into operation and the air drawn out in this 
way. .. '' '' : '' . . . ...” · · 
Hawing ... described my invention, what it 

.claim as new, and desire to Secure by TetterS · 
|Patent, is--- 

''' a large quantity of the heat produced in the !! Set forth of a Source of heat, a Steam circu | range is notabSorbed by the Water but paSSeS 
up the . chimney. When my invention. is 
used in connection with Such boiler and range, ' 

? 48 whatever amount of heat is imparted to the 
| heating vehicle' in the .heating system from 
' the water, an equal amount is again abSOrbed ? 

* by the water when it_flows_back to the range || 
' ' and thus a portion of the_heat generatéd in 

| 45 the range is utilized which, if my invention were.not employed would simply paSS up the 
· chimney and be wasted. … To put it in another way, my entire heating System is carried on 

`* , by utilizing a portion of what would other 
, wise be. wasted heat from the range or the ' 
hot water in the hot water_system. . . The re 

· · the expense of Operating my improved SyS— 
: . 55 tem is very little-over and above the expense ~of operating the range and the hot Water boiler 

and their connections. Moreover, my inven 
' .. 'tion makes it possible for a_Steam heating " 
· · system to. be used in any dwelling house 

`', , '.' where a range and hot water boiler are used, 
.6? 
..", "out any danger of explosion and without the 

at very trifiing additional expense,and with 
` mecessity of employing an engineer.', , ; 

'. Anothere feature of my improvement is itS 
| simplicity both as to conistruction and opera 

65 
? ? great advantage. Whereaboiler ise 

tion. . The safety of the apparatus.is also a 
? mployed 

| latory system - including radiators and the 

95 
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necessary connections, an interwening heat- " 
ing medium between the source of heat and 
the system, Substantially as deScribed, and a positive 
System. ' '· · · · · · · · - · · · · · 

2. The combination substantially as before 
set: forth, of a souree of heat, a'. circulatory. 

ro5 . 

|air exhauster connected , with , the '' ? 

system including radiators and the neceSSary , " 
connections, and containing a limited quan 

| tity of the 'heating vehicle, an interwening 
heating medium between the Source of heat · · 
and ' the system, substantially as deScribed, 
and a positive air exhauster connected with' } · the System.', , '' . - · · · 

· · Sult so far as , economy is .. concerned-is that || - , 8. The combination,substantially as before 
Set forth, of the heaters, and supply and re 
turn ; pipe ' of a heating System, a -boiler ~Or 
generating coil, an interwening heating me 
dium for conveying heat to the boiler or coil, 
Substantially as described, a tank or suitable 

I 15 

dewice to Stupport said heating medium in · 
contact with the boiler or , coil, an air pipe, t 25 ?? and an exhauster for exhausting air through · · 
Said air pipe.. . '' . " . . . · · · · · · · ~ ~ 
·'~4. The combination with the heaters and Supply and return.pipe of a heating System, 
of a boiler or generating coil and am inter-, 
weming heating medium for conveying heat T3? 
to the boiler or.coil, adapted to absorb and ? 
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convey only a limited amount of heat, and a 
tank or suitable dewice to support said heat 
ing medium in contact with the boiler or coil, 
and an air pipe and exhauster for exhausting 
air through said air pipe and a valve to con 
trol the passage of air through the air pipe, 
Substantially as set'forth. 

5. The combination with the heaters and i · 

of the coitc, the tank e the boiler h, the range r? 
'g, and the connecting pipes fi, Hé and^l, and 
the air pipe'?a provided with suitable v?lves 
and the exhausterp Substantially asset forth. 

· · · . . ANDREW G. PAUL, " . 
. Witnesses: · ? · · · ? 

, , JNO.J. R'INNELT', ,' 
Supply and return pipe of a heating system || ; . . . HERBERT H. GIBBS. 
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