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This invention relates to an improved method 
and apparatus for a heating system, and more 
particularly, but not by way of limitation, to 
a double or dual servicedomestic hot water sup 
ply and house heating system. The present ap 
plication is a continuation-in-part of my appli 
cation Serial No. 216,349, filed June 28, 1938. 
In many sections of ‘the country where gas 

and individual heaters are employed for home 
heating purposes, the rooms of the home are 
usually heated by small gas ‘heaters having an 
open ?ame. Many disadvantages are incident 

10 

to this type of heating, in that the gas ?ame is _ 
subject to the possibility of being blown out by 
normal circulation of room air, thus endanger 
ing the house and its occupants to the hazard 
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of a ?re or explosion, or asphyxiation from gas ' 
or carbon monoxide gas fumes. Furthermore, in 
many sections of the country where natural 
gas is not abundant, but due to warm climatic 
conditions, a. costly and bulksome heating plant 
is not necessary. And more speci?cally, in any 
climate, at certain times of the year such asv 
early spring and late fall, it is desirous to heat 
certain rooms of the house such as a bathroom 
or dressing rooms yet the weather is not cold 
enough to warrant the operation of the indi 
vidual house heating plant. Also at night after 
the house heating plant is shut down, a warm 
bathroom is often desired. ‘ 

Furthermore, it has been found that in closed 
gravity heating systems heretofore known, utiliz 
ing the domestic hot water supply, such as those 
disclosed in the patents to Cowles et al., No. 
835,812 and Thompson No. 1,240,101, the system 
can be utilized for supplying either the domestic 
hot water to the plumbing ?xtures or the~heat 
ing units individually, but none of these systems 
provide-‘a single circulating system capable of 
a dual service for simultaneously supplying both 
the heating units and domestic hot water to a 
faucet. wherein both services can be utilized at 
exactly the same time without one service in 
terfering with the other. 

It is ‘therefore an important object of this 
invention to provide a heating system for home 
or buiding heating utilizing the domestic hot 
water circulating system and equipment supply 
ing the various plumbing fixtures throughout 
the house for simultaneously supplying hot water 
to radiators for heating purposes. A 
And still another ‘object of the invention is 

to provide a home heating system that is health 
ful in that it ‘does not burn up the oxygen in‘ 
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the room air and is maintained at such a con- 55 

stant temperature with clean dry air so as not 
to cause deterioration of interior decorations oi’ 
the room or cause sweating of walls and windows. 
And still another important object of this in 

vention is to provide a dual service hot water 
supply and heating system for homes in which 
circulation is propelled by the natural law of 
gravity and is capable of being kept free of air 
by regular use of the hot water faucets, and can 
be either automatically or manually controlled.‘ 

'And still another object of this invention is 
to provide a home heating system of closed hot 
water. gravity circulation type employing the 
same equipment for the heating radiators that 
is utilized for supplying hot water for the vari 
ous plumbing ?xturespof the home, a system 
that supplies heat to the various rooms of a 
home any time there is hot water for the plumb 
ing ?xtures, said system being independent of 
any auxiliary or additional home heating plant. 
And still another object of this invention is 

to provide a closed system of home heating by 
high pressure hot water radiators that has elim 

' inated most of the conventional equipment such 
as expansion tanks, pressure reducing valves, 
gauges, pumps, and the like. 
And still another object of this invention is to 

provide a home heating system of the closed 
, hot water circulating type that is simple in design 
and construction in that it needs less attention 
for operation, economical and durable in that 
there is less equipment to purchase, keep in 
repair and depreciate. 
And still another important object of this in 

vention is to provide a single hot water circu 
lating system that will perform a dual service 
of supplying circulating hot water to within a 
few inches of the faucet of a plumbing ?xture 
of a dwelling, as well as supplying hot water 
to high pressure radiators as a medium for room 
heating purposes, said services capable of being 
rendered simultaneously without one service in 
terfering with the other. . 
And still an additional object of this invention 

is to provide a single system of closed hot water 
circulation that will perform a dual service of 
supplying circulating hot water to within a few 
inches of the plumbing fixture of a dwelling, as 
well as supplying hot water to radiators as a 
medium for air heating purposes, said circulat 
ing system so constructed as to maintain con 
stant circulation and to exhaust any air in the 
system or radiators through the regular use of 
a hot water faucet of a plumbing ?xture, al 
though the faucet may be located at a lower 
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elevation than the radiator, or at some remote 
point in the piping system. . 
Another object is to provide a heating system 

wherein the same kind of fuel is used to heat 
the small bathroom, dressing room or e?iciency 
apartment that is used for heating the domestic 
hotwater. - 
Another object is to 

water circulation that will 
uninterrupted circulation of all water contained 
in the hot water pipes between the tank and the 
plumbing ?xture faucet, thus delivering hot water 

necessity of having 
may have been standing in the pipes between the 
tank and 

provide a system or hot 
maintain complete and 

raised ‘to a-higher elevation than the faucet. Other objects and'advantages of theinvention 
will‘be evident from the following detailed de 

> scription readimconhmction with the acco'me 
panying drawings which illustrate one form of . 
my invention. I _ 

Inthedrawings: “ - - -_ /' _, 

Fig. 1 is a view in broken elevation of the im 
proved dual service system of hot water I'circula 
tion for domestic hot‘water supply‘ and room ' - 

to draw any cold water that v 
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' a hot‘ water faucet 2c of a lavatory 22. a by 
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faucets, this circulation to continue, al 
though some point in the circulating line has been," 
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K9 in 

heating. with portions of the structure in which it J 
isinstalledinsection. '3. ,, ,_ ‘ ‘Fig. 2 is a detail view in front elevation show 

ing the‘ arrangemen ‘of one of the heating units 
with a plumbingj?xture _ 
showing the two-way or transfer valve for con; 
trollingthe' supply and 'retumof circulating hot 
water. ' -. v , 

- Fig.3isatopplanviewof?g.2;§ 
Fig. 4 is a detail view of-a portion of 

lineinthecircuiatingsystem. " 
Referring now tothe 

sponding parts are designated by like numerals 
of reference, and more particularly to Fig.‘ 1, 

and more particularly ' 

the supply; 
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I tern is free of air. 

pass line 24 extends from a side orifice of the 
vvalve it into communication with a downwardly ' 
extending return line 25 discharging into the tank 
2 at a point adjacent to the bottom thereof. 
From the foregoing, it will be apparent that 

with the valve 16 set in proper position, hot water 
will circulate by gravity from the top of tank 2 
up through the ‘supply pipe l2, to the ‘two-way 
valve l8 and back through the by-pass line 24 
and the return line 25 to the bottom of tank 2, 
as long as there is a difference in the temperature 
of the water in the pipes l2 and 25, and the sys-' 

In a closed system (closed to atmosphere) as 
the present invention, any air that may be present 
in the system will be eliminated by opening the 
lavatory faucet 20 wherein air will be forced from 
the tank up through the pipe l2 and exhausted 
out through faucet 20 to provide a system which 
will remain free of air by the regular use of the 
?xture faucets. ’ . ' 

- In order to utilize. this single system of .closed 
domestic circulating ‘ hot water supply as a 
means for heating the various rooms of a house, 
building or the like, and thus perform a dual 

' service; it is only necessary that a heating meafi's' ~~ 
such as hot water high pressureradiators be 
added. It is to be ‘understood that the trans 
fer valve I6 is installed in the supply’line l2v at 

:‘a point at least ashigh as the top of a radiator 
' 26.- In this arrangement _(as clearly shown in 

Figs.‘2 and’ '3), an auiciia'r‘y. hot water supply 
‘ ._ line 28 extends from the valve‘li into communi 

cation with-the top ofv the radiator 26. A re 
turn line 3! extends from the ‘bottom of the 

‘ radiator 26 into communication with the return 

drawings wherein com-j . 40. 

‘ reference character 2 ‘indicates a hot water boiler I ' 
ortankusuallydisposedinthebasement4ofai 
home, however, 
rangement or location of the hot water tank 2 
can be made according to the construction of the 
building or home with which it is to be utilized. 

it will be apparent that any ar'-, >_. 
45 

‘A city water line 8 communicates with the city . 
water main (not shown), and the hot water tank 
2 for supplying cold water at city main pressure, 
which in most instances varies from 25 to l00 
pounds per square inch. A valve 8 is interposed 
in the line 6 which in open position allows water 
to flow through line i where it is discharged into 
the tank 2 at a point adjacent to the bottom of 
the tank. The‘inflow of cold water continues‘ 
until the pressure in tank 2 and of the pipes of 
the system to be hereinafter referred to, equals 
the city main pressure, thereby producing a high 
pressure system capable of a high velocity ?ow. 
;Water discharged in tank 2 may be heated by 

various means, but the present invention discloses 
a conventional gas ?red heater ll arranged ad 
jacent to tank 2, and communicating therewith 
by pipes II and I". With the heater II heating 
the water in tank 2, the water is expanded and 
causes circulation throughout the system. A 
thermostat 9 is provided in tank 2 for controlling 
the temperature of the water in the tank. A hot 
water supply pipe l2 extends from the top of the 
tank 2 through ?oor M of the building into com 

. munication with a two-way or transfer vvalve Ii 
disposed in the wall or partition II. An auxiliary 
hot water supply. pipe It extends from the top 
ori?ce of the valve it into 

50 

line 25 for the tank 2. The valve ‘It may be any 
conventional type of two—way transfer valve, 
however, it is preferable to use a double-seating 
‘valve having four ori?ce openings for receiving 
pipe connections 12, It, 24 and 28. Any rota 
tion of. the valve handle 32 (projecting from the 
wall) does not affect ?ow of ?uid from supply 
pipe l2 to supply pipe I! and there will always 
be circulation to the lavatory faucet 2l| regard 
less of the position of the valve. However, it 
will be apparent that the valve can be rotated ' 
to’ allow discharge of hot waterintothe pipe 28 
for supplying hot water as a heating medium to 
the radiator 26, simultaneous with .the flow of ' 

. hot water into the pipe I‘. With the valve Ii - 
_ manipulated to supply a heating medium, circu 
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lation of the hot water is from, the pipe l2 
through the valve l6, pipe 2!, radiator 2i, pipe 
2|, and back to the return line 25 and the tank 
'2, it being understood that with the valve in 
this position, return circulation through line 24 
is closed. With the valve rotated to cut off the 
supply to line 28, return circulation from the 
faucet 20 is through lines 24 and 28, therefore . 
assuring that with the valve set in one extreme 
positionor the other, return circulation to the 
,tank can only be one way, i. e., either through 
lines 24 and 25, or through radiator 26 and line 
30 to line 25, thus preventing the possibility of 

‘ a short circuit in the circulation of the water. 

70 
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It will likewise be apparent that with any par 
tial rotation .of the valve, .?uid can circulate 
simultaneously through the line ‘24 and the 
radiator 26. In this manner, the’ valve can be 
regulated to determine the supply of circulating 
hot water to the radiator, whether in whole or in 
part. This adjustable feature provides selective 
control of the heating medium supplied to the 
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radiator, which can be varied according to 
climatic conditions. I 
The foregoing description has only been con 

cerned with the supply of a heating medium to 
the radiator 26 for one room of a dwelling, par 
ticularly to a bathroom having a lavatory. The 
present invention discloses the radiator disposed 
beneath the lavatory, but it will be apparent that 
the radiator can be disposed anywhere in the 
room as long as the proper communication is 
provided between the supply and return lines, 
and the faucet. However, in‘ order to supply 
hot water to a radiator or radiators arranged in 
a plurality ‘of rooms in the dwelling, it is only 
necessary to provide auxiliary or branch exten 
sions from the main supply line l2 and'return 
line 25. 

It will be apparent that with a hot water cir 
culating system obthis, type that; numerous 
radiators can be located adjacent and below 
plumbing ?xtures-supplied with hot water, and 
many. arrangements can be made according to 
the arrangement of the dwelling. However, for 
purposes of illustration, the present invention 
discloses only one arrangement, wherein a T 
connection 34 is provided in line 12 and com 

l0 
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and pitches upward into communication with T 
?tting 82, communicating with pipe 88 through 
a bushing 8i and jet nipple 81. Any air in the 
radiator S8 and pipe 88 will be discharged 
through pipes 80 and i8, and faucet ‘I8, as will 
be hereinafter described. _. 
Referring now to the sink ‘i8 and laundry tub 

88, it will be noted that they are located at a 
point which makes it necessary or desirable to 
place some part of the circulating pipes at a point 
higher than the faucets of these ?xtures, thus 
creating a place in the system for the accumula 
tion of air at the highest elevation of the pipes. 
Normally, an air pocket would not prevent water 
from being drawn from a faucet of the ?xture, 
however, such an air pocket would prevent grav 
ity circulation through the system when the fau 
cets were close... The manner of installing the 
auxiliary circulating pipes so as to provide con 
stant circulation, and likewise prevent any pos 
sible accumulation of air in such sumclent quan 

‘ tity to prevent circulation will now be explained. 

25 

municates with the auxiliary supply line 88 sup- . 
plying hot water to a radiator 38. The radiator 
38 is shown disposed in any conventional ?xture 
Ill, such as a dressing table, cabinet, or the like, 30 
however the radiator may be separately arranged ' 
in a room. A control valve 82 is interposedvin 
the line 36 controlling the ?ow of hot water to 
the radiator 38. An auxiliary return line 44 
extends from the bottom of the radiator 38 into 
communication with a connection 48 in the main 
return line 25. It will be apparent that any air 
in the supply line 38 can be exhausted through 
the hot water faucet 20. 
A second auxiliary supply line 48 extends from 

T-connection‘ 50 and is provided with auxiliary 
or branch lines 52 and 54 extending therefrom. 
It will be obvious that the supply line 48 can 
have as many extensions as are practical, de 
pending upon the number of radiators disposed 
in the various rooms of the building. In the 
present disclosure, line 48 is plugged at 51 but 
may be extended if desired. A line 55 extends 
from a T-connection 86 in line 54 into com 
munication with a control valve 58 controlling 
discharge of hot water to radiator 68. With the 
valve 58 in open position, hot water is discharged 
into the radiator 60 for supplying a heating me 
dium thereto. A return line 62 provides com 
munication from the bottom of the radiator 80 
to an auxiliary return line 84 communicating 
with the main return line 25. Line 64 can have 
as many extensions as desired. Hot water ?ow 
ing in line 52 passes into pipes 66, 88 and 18 
and into communication with a T-iltting 12, 
where an auxiliary line ‘II provides communica 
tion with a hot water faucet ‘ii of a plumbing 
?xture 18. Line 18 extends downwardly from 
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the T-?tting 12 into communication with a hot ‘ 
water faucet 86 of a laundry tub or ?xture 88. 
A line 90 provides a connection between faucet 
86 and a T-?tting 99 communicating with the 
tank 2 to complete the circuit.‘ It will be ap 
parent that the line 88 acts as a return line. 
Alluding further to the radiator 88, it will be 

noted that it is disposed in a remote position 
from the plumbing ?xture, and in order to re 
lieve air from the radiator 88 and its supply pipe 
54, a. line 88 (preferably a 'small metallic tube) 
extends from the high point of a T-?tting I6, 
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The faucet 18 is in communication with the 
top and bottom of tank 2 through pipes I 2, 48, 
i2, 86, 68, I0, 98 and 25, thus providing a com 
plete circulation of hot water to and from the 
tank. A check valve “II is provided to prevent 
a backward flow when faucet ‘I8 is opened. It 
will be noted that most of. the supply lines feed 
ing the quick opening faucet ‘I6 are of higher 
disposition than the faucet. In order to safe 
guard against a possible air lock in the auxiliary 
supply lines 52 and 18, two horizontally connect 
ing lines 86 and 68 are arranged in ?oor 98 pro 
viding communication between lines 52 and 10. 
By properly sizing the pipes 66 and 68 in relation 
to the delivery capacity of pipe ‘Ill and faucet ‘I6, 
a sufficiently high velocity of water can be had 
through these pipes to force out all air in the 
pipes upon opening the faucet. In a closed sys 
tem, high pressure water pipes do not accumu 
late much air once they are freedof air. The use 
of two smaller connecting pipes 68 and 88 instead 
of one horizontal pipe of the same capacity as 

. pipe ‘Ill, divides the horizontal flow of hot water 
into two channels, or conduits, with one conduit 
located at a higher level than the other, so that 
the higher conduit 68 will serve as a container 
of air for any period of time when the faucet ‘I8 
is not being used, while the lower pipe 68 con 
tinues to act as a circulating pipe for hot water 
by constantly maintaining a water ?lled circuit. 
It has been found in practice that ‘a very small 
circulating pipe will pass enough water (even at 
a low velocity) to keep all supply lines su?lcient 
ly hot, although the total carrying capacity of 
the‘ supply lines is much greater than the ca 
pacity of one small circulating pipe. ‘ 

Refen'ing to Fig. 4, it is to be noted that the 
arrangement of pipes 66 and 68 is such that there 
will be a greater ?uid ?ow, and at a higher ‘ve 
locity, through pipe ‘8 than through pipe 68 
when faucet ‘I6 is opeii. This is accomplished by 
connecting pipe 88 directly into the top of aux 
iliary supply pipes 52 and 18, thereby requiring 
only two right angle turns between the upward 
?ow in 52, and the downward flow in ‘II. The 
pipe 68 is interposed between the pipes 52 and 
10 by the T-?ttings 92, 92, elbows 86 and 98, thus 
creating more friction due to the increased num 
ber of turns. In the present instance, four turns 
are necessary for pipe 88, as compared with two 
for pipe 86. Water ?owing through supply line 52 
at a high velocity will have a tendency to flow in 
a straight line through T-?tting 82 and on to 
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?tting as, du'e'to the increased frictional resist- ' 
ance of the T-?tting 92 and elbow 80. 

Alluding further to the pipe 80 for exhausting 
.air from radiator 60 and supply line H, the pipe 
80 contains in addition to the air to be exhausted, 
water at city main pressure, and will therefore 
discharge a small amount of water through the 
jet nipple 61 and bushing 8| intothe pipe 68 
each time the faucet ‘I6 is opened. The Jet 61 in 
creases the velocity of water ?owing from pipes » 
52 and 80 into pipe 6‘, in order to assist in ex 
hausting any air accumulation at the high point 
of the system. It will ,be apparent that any num 
ber of radiators can have air exhausted by means 
of an exhaust line similar to pipe 80 connected 
to a jet nipple as shown in Fig. 4. It will thus 
be obvious that with the pipe 66 serving as a 
container for air, the 

quickly exhausts any air in pipe '86" upon opening 
the faucet 16,. However, 
pipe 68 has su?icient capacity to provide ample 
circulation of hot water to faucet ‘l6, and the 
foregoing arrangement assures a constant cir 
culation to faucet ‘It, as well as means for reliev 
ing any air in the system. It will be obvious that 
faucet as can likewise be utilized to free the sys 
tem of air. - i , i- y 

The expansion of water in tank 2 when heated 
is provided " for by the regular use of the ‘hot 
water throughout the system. Howeve , if 1 no 
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2. An improved dual service system of hot 
water circulation comprising a boiler, a plumb 
ing ?xture. a supply line connecting the boiler 
with the plumbing ?xture, a control valve inter- ' 
posed in the supply line, a return line between 
the valve and the boiler providing circulation of 
the water, a t radiator, a ?rst pipe connecting 
the radiator to the valve, a second pipe con 
necting the radiator to saidv return line, auxiliary 
radiators, piping connecting the supply line and 
the return line respectively with the auxiliary 

. radiators, and means operatively connected with 

15 

high velocity throughjl ' created by the jet 61, as well as the ?F-?tting i9, 
20 

it is understood» that - 

water is drawn from the faucets during the time \ 
the ‘water. in the tank is being heated, ' the ex-; 
pansion is-received by the city water main as long 
as the valve 8 is open. In case the valve 8 should 35 
be closed during the time water is being heated, I 
and no water is drawn from faucets, the line ' is 
provided with a safety valve I02 for relieving any 
excess pressure due to expansion. The pipe ‘lli 
is provided with a drain valve I08. I ' 
From. the foregoing, it will'be apparent that 

‘the invention provides a single system of hot 
{water circulation capable of performing the dual 
service of simultaneously supplying hot water to 
plumbing ?xtures and hot water radiators of ,a 
dwelling without one service interfering with the 
other. While the present invention only dis 
closes three radiators, it will be apparentthat 
the system can be extended for supplying as 
many radiators as is necessary, even though‘the 
radiators be located remote from, adjacent to, 
above or below a plumbing ?xture whose hot 
water faucet is used to relieve the system of 
air locks. The fixtures‘and radiators may be 
supplied by either a basement up-feed supply 
line, or an overhead down-feed supply line. 1 

am 

said piping and return line for discharging air 
therefrom, said means including a pair of pipes 
so constructed and arranged as to assure‘ con 
stant ‘circulation of the water throughout the 
system. 

improved, ‘dual service system of hot 
water circulation comprising a boiler, a plumbing 
?xture, a supply line connecting the boiler with 
the plumbing ?xture, a control ‘valve interposed 
in the supply line, a return line between the 
valveand theboiler providing circulation of the 
water, a ?rst radiator, a ?rst pipe connecting the 
radiator to the valve, a second pipe connecting 
the radiator to said return line. auxiliary radia 
tors, piping connecting the supply line. and the 
return line respectively with the auxiliary radia 
tors, means operatively connected with said pip 
ing and return .line for discharging air there 
from, said means including a pair of parallel 
pipes so constructed and arranged as to assure 
constant circulation of the water throughout the 
system- ' , 

4. An improved dual service system of hot 
water circulation comprising a boiler, a faucet, 
a supplyfline connecting the boiler with the 

‘ faucet, a multi-way valve interposed in said line, 

40 
a return line connecting the valve with the boiler 
to provide circulation of the water, a' radiator, 

I a- pipe for leading water from the valve to the 

45 
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Changes may be made in the combination ‘and 4 
arrangement of parts as heretofore set forth in 
the specifications and shown in the drawings, it 
beingv understood that any modi?cation in. the 
precise embodiment of the invention may be 
made within the scope of the following claims 
without departingfrom the 
tion. - 

What I claim is: 
1. In a closed gravity circulating system of hot 

water comprising a‘ tank, hot water supply lines 
communicating with the tank and a plurality of 
plumbing ?xtures, return lines from the plumb 
ing ?xtures to the tank, means comprising va pair 
of pipes interposed in. the supply lines at a point 
higher than any plumbing ?xture for dividing 
the ?ow of hot water into two channels,‘ said 

spirit of the inven 

pipes so constructed and arranged to assure con-'‘ 
stant circulation of water throughout the system. 
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radiator, and another pipe for leading water from I 
the radiator to the return line. 

5. An improved dual service system of hot 
water circulation comprising’ a boiler, a faucet, a 
supply line connecting the boiler with the faucet, 
a multl-way valve interposed in said line,,a re 
turn line connecting the valve with the boiler 
to provide circulation of the water, a radiator, a 
pipe for leading water from the valve to the radi 
ator, another pipe for leading water from the 
radiator tothe return line, an auxiliary radiator, 

-',a pipe connecting the supply line with the aux 
iliary radiator, and another pipe connecting the 
radiator with the return line. ' 

6. An improved dual service system of hot 
water circulation comprising a boiler, a faucet, a 
supply line connecting the boiler with the faucet, 
a multi-way valve interposed in said line, a re 
turn line connecting the valve with the boiler to 
provide circulation of the water, a radiator, a 
pipe for leading water from the valve to the radi 
ator, another pipe for ‘leading water from the 
radiator to the return line, auxiliary piping con-‘ 
nected to the supply and return lines andform 
ing an auxiliary ‘circuit for the circulation of 
water, said piping including a pair of parallel 
pipes to allow water from the supply line to flow 
simultaneously in plural paths to the return line. 

7. An improved dual service system for hot 
water circulation comprising a boiler, a faucet, a 
‘supply line connecting the boiler with the faucet, 
a multi-waylvalve interposed in said line, a re 
turn line connecting the valve with the boiler 
to provide circulation of the water. a radiator. a 
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pipe for leading water from the valve to the 
radiator, another pipe for leading water‘ from 
the radiator to the return line, auxiliary piping 
connected to the supply and return lines and 
forming an auxiliary circuit for the circulation 
of water, said piping including a pair of ‘parallel 5 
pipes to allow water from the supply line to flow 
simultaneously in plural paths to the return line, 
and a radiator interposed in the auxiliary piping. 

8. An improved dual service system for hot 
water circulation comprising a boiler, a faucet, a 
supply line connecting the boiler with the faucet, 
a multi-way valve interposed in said line, a re 

turn line connecting the valve with the boiler 
to provide circulation oi’ the water, a radiator, a 
pipe for leading water from the valve to the 
radiator, another pipe for leading water from 
the radiator to the return line, auxiliary piping 
connected to the supply and return lines and 
forming an auxiliary circuit for the circulation 
of water, said piping including a pair of parallel 
pipes to allow water from the supply line to ?ow 
simultaneously in plural paths to the return line, 

10 and a faucet interposed in the auxiliary piping. 

OSCAR G. WATT. 


