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To all whom it may concern: 
Beit known that I, JoHN H. MILLs, of Bos 

ton, Suffolk county, Massachusetts, have in 
vented an Improved System of Steam and 
Water Piping for Public Buildings and Pri. 
vate Residences, of which the following is a specification: 
Of the different methods employed in pip 

ing, they all seem resolved, in present prac 
tice, to running the main supply-pipes from 
the boiler or generator around near the wall, 
suspended to the lower floor-timbers, from 
Whence the risers or supplies are taken upward 
to feed the radiators or coils, a separate line 
of pipe being also returned to the generator, 
into which such radiators discharge their con 
dense-Water, the air being first allowed to es 
Cape into the room before such radiators will 
receive the steam. There are many difficul 
ties attending heating by steam under these 
conditions, since the whole operation is at 
tempted against natural laws. The three ele 
ments brought into juxtaposition - Water, 
steam, and air-will not work harmoniously 
together until their relative specific gravities 
are duly considered and provided for. Under 
my system no conflict is possible, since the 
steam, being allowed to ascend through one 
Or more Vertical mains to the top of the struc 
ture, and from thence distributed downward, 
is always on the top of more dense and heavier 
elements, which are then not impeded in their 
passage from the radiators or in their return 
to the generator, the air being allowed to es 
Cape at a proper valve placed above the Water. 
line, as shown. It will also be plain to those 
at all Conversant With the operation of steam 
heating, that once having conducted the steam 
to the highest point, and arranged for the es 
cape of the air at the lowest, but above the 
water-line, the question of circulation through 
the pipes and radiators would be no longer, as 
now, a doubtful one. 
Another advantage incident to my arrange 

ment is the use on the coils and radiators of 
but one valve instead of two, both of which 
must, under the present system, be opened or 
closed together or the radiators will fill with 
water, causing much trouble and annoyance. 
There being but one valve (the supply) under 
my system, the radiator can never fill, as it is 

always open at the bottom for the full dis 
charge of condense-water. When closed, no 
steam, under my system, will enter upward 
through the small inverted inside drip-pipe, 
because the radiator, under the operation of 
condensation, soon fills with such air as re 
mains or Works into the supply-pipes, and such 
radiators remain neutral, while the circulation 
goes on through the supply and returns the 
same as ever. Under the present system even 
the pipes themselves, in the upper and remote 
stories, will not fill or circulate until the radi 
ators attached to such are vented of their con 
tained air. 

Elaborate experiments have demonstrated 
the fact that steam is a very powerful agent 
to extinguish fires, and that a given amount 
of Water converted into steam possesses many 
hundred times the power for this purpose that 
it has in its original condition; while it is safe 
to say that much more property is ordinarily 
injured by the effects of water than by the fire 
itself. Therefore, as steam does not injure the 
building or its contents, I prefer to use this 
subtile and efficient agent by arranging out 
lets on the main supply, with proper valves 
tapped for hose-connections on each floor, so 
that, should the fire occur in any out-of-the 
Way places, the application of steam would be 
easy, certain, and effective. In case of fire 
outside or around the building, water would 
be preferable, and, for its instant application, 
I provide, as before stated, by making com 
munications in the basement with the street 
main to my vertical stand-pipe, first shutting 
off the steam from the generator, and closing 
the distributing-valves at the top of the build 
ing, when all is ready for a full and free sup 
ply, either inside or at the roof, as may be de 
sired. 
The drawings accompanying this specifica 

tion represent, in Figure 1, a sectional view of 
a building, of several stories or floors, embody. 
ing my system of steam and water service, 
while Fig. 2 is a section, on an enlarged scale, 
of a portion of the downpipe and the drip-pipe 
of the radiator, to be hereinafter explained. 
In the drawings, A denotes a steam-gener. 

ator, of any suitable character, placed in the 
cellar or basement B of the structure C, while 
departing from such generator is a main su. 
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ply-pipe O conduit, ID, which rises vertically 
through the building to the extreme top, and, 
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I am thus enabled to provide one common 
vent for all the air that may happen to be in 

in fact, extends through the roof E, in order piping and radiators; and furthermore, to lo 
that, when desirable, water may be discharged cate this vent at a point where the foul air and 
upon the latter, either directly or by means of 
hose attached to the conduit. A steam-radi 
ator, F, is placed in each of the two stories G. 
H of the structure, while a pipe, I, extends 
from the upper part of the main supply-pipe 
D horizontally or slightly descending to the 
side or other wall, thence directly downward 
to the extreme lower part of the basement or 
cellar B, in which the generator is placed, and 
discharges into such generator, a branch pipe, 
J, extending from the drop-pipe I to and com 
municating with each radiator at the upper 
part thereof, while the outlet or escape pipe 
K of such radiator, leading from the bottom 
thereof for the carrying off of condense-Water, 
connects with and discharges into said drop 
pipe I, as shown in the drawings. This dis 
charge or condense-water pipe K of the radi 
ator, or “drip-pipe, as I term it, is of about 
one-half the area of the supply or inlet pipe, 
for the reason that, as the relative volume of 
steam to water is as 1700 to 1, the area of the 
supply and drip pipes should differ in a ratio 
of 2 to 1, in order that the radiators may not 
be equally balanced. In this manner, one 
valve controls and regulates the amount of 
steam admitted to the radiator. L, in the ac 
companying drawings, represents a conduit, 
which enters the structure A through the base. 
ment Wall or foundation, or the sidewalks or 
other convenient point, and connects and com 
municates with the main supply-pipe D at a 
point immediately above the generator, alteock 
or valve, Q, being placed in such E. 
tween the steam-supply pipe D and the Water 
source, while a valve, M, is placed in the sup 
ply-pipe D between the water-conduit L and 
the generator A. A valve, a, is also to be 
placed in each down pipe I, departing from the 
main supply-pipe D near to its junction with 
the latter, and a valve, b, is also to be attached 
to each radiator near the inlet-pipe or the pipe 
itself, as shown in Fig. 1, to govern the amount 
of steam admitted to such radiator. As the 
steam is admitted to the top of the radiator, 
and passes downward, no other valve is nec. 
essary, as both the steam, air, and water of 
condensation travel in the same direction, the 
two latter descending directly to the cellar or 
basement B of the structure in which the gen 
erator is situated. At a point on the down or 
return piping I, below the first radiator and 
above the water-line of the boiler-as, for in 
stance, at P. Within the basement B, I pro 
vide a valve, designed to permit escape of air. 
This valve, when the apparatus is put in op 
eration, is left open, so that the air expelled 
from the piping and the several radiators by. 
the advancing steam shall find vent at the 
point P. The air will have been discharged 
when the steam begins to blow through the 
discharge-pipe P, at which time the valve 
should be closed. 

noxious gases can be got rid of without incoln 
venience to the occupants of the building. 
Heretofore it has been usual to provide each 
radiator with a vent, and the air has thus been 
discharged directly into the room or rooms to 
be heated. The advantage of my venting ar 
rangement, which is rendered practicable by 
my system of steam-piping, is therefore ap 
parent. . 
A common globe-valve, operated by hand, 

may be used, or an automatic valve may be 
employed, the valve remaining open when the 
cool air passes out, but expanding by heat so 
as to close when brought in contact with the 
Steam that follows the air. 
C represents a suitable coupling, attached 

to the main supply-pipe D in each story or di. 
vision of the structure, to which hose may be 
attached in case of fire, or through which wa 
ter or steam may be discharged directly into 
the apartment or division without the inter 
vention of hose. 
The operation of the above-described method 

is as follows: If heating of the structure or 
any of its divisions or departments is to be 
done, each valve a is to be opened and each 
valve c closed, and the valve M opened, which 
allows steam under pressure from the gener 
ator or boiler A to pass directly upward 
through the main supply-pipe D, until it 
reaches the pipe I, down which it descends 
until it reaches the branch pipe J of each ra 
diator, when it will enter each radiator whose 
valve is open, and after parting with its heat 
is condensed and reconverted into water, such 
condense-water flowing through the outlet or 
drip pipe Kinto the pipe I, and directly down 
the latter, without hinderance or check, to the 
basement B, where it discharges into the gen 
erator A. The air which enters the radiator 
through the various joints of the pipes also 
passes from the radiator with the condense 
water down the pipe I, and is discharged at 
the valve P, thus, without care or labor on the 
part of the janitor or attendant, excluding 
such air from the apartments, which hereto 
fore has, of necessity, been allowed to enter 
such apartments, with disagreeable, and in 
many cases injurious, results, especially in 
school-rooms. 
In the event of fire in any portion of the 

structure, (in which event the steam will not 
be needed for heating purposes,) the valves at 
at and M are to be closed, and the valves c. c. 
and Q opened, which admits water, under 
pressure, to flow through the conduit Linto 
the main supply-pipe D, fron whence it may 
be taken through any of the coupling attach 
ments c and discharged upon the fire, either 
directly into the apartment or by means of hose 
attached to such coupling. If fire takes place 
in the interior of the structure, I prefer to em 
ploy steam to extinguish it, for the reason that 
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steam permeates remote places where water to supply steam to and conduct the Water of 
cannot be delivered, and does not injure mer 
chandise. Therefore, to extinguish fires in the 
interior of the structure, I close the valves Q. 
a. a. and open the valves Mc c, which envel 
ops each apartment and its contents in a dense 
vapor, which is a certain agent in extinguish 
ing fire, and yet results in no injury to mer 
chandise. In this manner I am enabled to 
discharge steam into any one or all of the 
apartments by means of the valves c. 
I claim 
1. The herein-described mode of steam-heat 

ing, by conducting the steam from the boiler 
directly and without distribution to or above 
the highest point of the building, and thence 
supplying it downward to the heating devices 
in the different stories of the building to be 
heated, substantially in the manner shown and 
set forth. 

2. A system of steam-heating, comprising 
the combination of supply-piping conveying 
the whole of the steam without distribution 
to the highest point of the building to be heat 
ed with branch piping conveying downward 
from such highest point the steam-supply to 
the different radiators or coils, said branch 
piping serving at one and at the same time 

condensation from the radiators or coils, sub 
stantially as herein shown and described. 

3. The combination, with the main supply 
piping and return branch piping of a steam 
heating system, organized and operating as 
herein described, of a water-service pipe and 
system of valves, whereby said main piping 
can, when occasion demands, be isolated com 
pletely from the boiler and branch piping and 
thrown into communication with the water-ser 
vice pipe, substantially as and for the purposes 
shown and set forth. - 

4. The combination, with the main supply. 
piping and return branch piping, and radi 
ators connected therewith, operating together 
as described, of an air vent or valve, located 
on the return branch piping at a point between 
the first or lowest radiator and the water-line 
of the boiler, and constituting the vent for the 
air driven forward through the piping, and 
from the several radiators, by the advancing 
steam, as shown and set forth. 

JOHN E. MILLS, 
Witnesses: 

H. M. PERRY, 
W. E. BOARDMAN. 

  


