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WILLIAM E.

Appheetmn ﬁled Jd enuary 21, 1888. Semel Ne 961,449,

mon source of supply, and embodies a

PRALL, OF WASHINGTOX,

DISTRICT OF COLUMBIA, ASSIGNOR

TO THE NATIONAL HEATING COMPANY, OF NEW YORK, N. Y.

" METHOD OF SUPPLYING HEAT AND POWER TO LARGE DISTRICTS OF BUILDINGS

SPECIPICATION formmg part of Letters Patent No. 382,384, dated May 8, 1888.

(Ne model.) Patented in England J uly 23, 1879, No. 2,987, and in Germany

J anum‘y 21, 1880 No. 13,525.

To all whom it may concermw:
Be it known that I, WILLIAM E. PRALL a

citizen of the Umted States, and a remdent of
"Washington,in the Distriet of Columbia,have

invented a certain new and useful Mebhod of
Supplying Heat and Power to Large Districts
of Buildings in Cities and Towns, (for which I
have obtained a patent in Great Britain, dated
July 23, 1879,No. 2,987, and also in Germany,

No. 13, 525 dated J: anuary 27, 1880,) of which

the follewmg is a Speelﬁeabmn
This invention relates to a novel method of

supplying heat and power to large distriets of
buildings in cities and towns,steam and super-

heated water being used as heat and power
conveying mediums, and tothe manner of util-
izing and distributing the same from one com-
safe,
economical, convenient, and healthful system
of dehvermg and centrol]mg the heat in each

and every building and compartment therein,

and of supplying motive power for statlonary'

and other engines.

Intheaccompanying drewmgs, forming part

of this specification, in which similar letters |

indicate like parts wherever found, Figure 1 is
a view, partly in section, of a heatmg station,

‘containing a boiler or heater, and pumps, &ec.;

also circulating-mains and a building fitted
with radiators “and other appliances, in com-
munication with the circulating-mains. Fig.

2 is a plan view of the heater, circulating-
pumps, and the circulating-mains for convey-

ing the heating medium through the different
streets and returning the same to the heater,

together with the mannerin which conneebmn'
is made with the buildings where heat or

- power is required. Iig.31s a cross- ‘section on

. 40

- for draining the conduit.

the line « « of Fig. 2 showing the -arrange-
ment of the mains in bhe condmb and means
Fig. 4 is a detail
view of eertem features of my construction.

" A represents the heater or boiler,and should
be of sufficient eapeclty to furnish all the heat

4% or power required in the distriet reached by

vided with a “constant supply of water, by
‘means of a pumping-engine {rom any conven-

the circulating - mains. This heater is pro-

a keep up the waste from the mains or supply

the place of water or steam drawn from the
same for any purpose whatever. The power
for driving the pumping-engine may be taken
from steam generatedin the water-heater,or 1t
may be taken fromany other boiler er ected for
that purpose.

It is evident that there may be several of

| the water-heaters employed for the purpose of
supplying water or steam for circulation, and

they may all be connected, or they may be

separated by means of cocks placed in the con-

necting-pipes, so that one or more may be

used independent of the others.

- Bisasteam-circulating main in communica-
tion with a steam -drum A’, and extends
throughout the entire district to be heated.

B’ is a hot-water pipe within thesteam-main
B, connected with the heater A at a point be-
10w the water-line, and extends within said
main B thr oughout the district,and the return
end is also in communication Wlth the heater
or boiler below the water-line.
i3 provided w1th a force- pump, C, by Wthh

With this construction the steam- mamBmay
receive steam from the boiler, and convey it
throughout the district, or it may receive wa-
ter from the pipe B’ by means of automatic

valves, for evaporation,the water in said pipe

being heated much above the steam-generat-
ing point—for example, to 400°; or this plan
may be adapted to the re-evaporation of the

condensed. water formed in the steam-main,
‘when such mainis used to convey steam from

the boiler, the heat of said pipe being amply
sufficient fer this purpose; and thus the tem-
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This pipe B’
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perature and pressureof the steam in the main

would be maintained for a great distance, and
thereby all trouble from the collection of con-

densed water in sald main would be avoided,
- In Fig. 1 1 have shown at o 2 pipe pro-.
vided with an automatic valve, o/, by means

of which superheated water is eonveyed from
the water-pipe B’ to thesteam-main B, asabove
stated, the construction of said valve being

such that it will open at a certain predeter-.
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mined pressure of the superbeated water, and |

Jent source, 1n such. q_uenbltles as 18 needed to i close whenever the pressme of the sbeam in
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| InFig. 2T have shown a plan for circulating
hot water and steam around several blocks of
buildings and means for controlling the flow
in each and every section, and also a system
of return-pipes connected with the steam and
hot-water pipes by the connecting-pipes from

the main B is greater than that of the water
in the pipe B'. Any properly-constracted
fluid-pressure-regulating valve will serve the
purpose, this feature of construction, except
5 1n the combination shown, forming no part of
my 1nvention. The steam-main B, water- |
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pipe B', and the- connecting-pipe o, with its
valve o', are shown on an enlarged scale in

Fig. 4.

My i1nvention is not limited to the location

of the water-pipe within the steam-main, as

shown, as 1t i8 evident that said main and pipe
may be placed simply in contact or contigu-
ous to each other. The form shown, how-
ever, 18 preferred, as in that position the heat
from the superheated water- pipe operates
most directly to maintain the steam in the

main B at high pressure and to re-evaporate

the water of condensation formed therein.
With this system, as before stated, either
steam may be taken from the steam-main by
means of a pipe, b, as indicated in the first
building shown in Fig. 1, and circulated
through coils or radiators, or both, or hot wa-
ter may be taken from the pipe B’ by means
of a pipe, b, as in the second building of said

. figure and circulated as in the first instance.
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The water of condensation, if steam be used
or the water from pipe B', after its tempera-
ture has been reduced by circulation through

the coils or radiators, may be discharged as

waste water into a waste-pipe or sewer, or it

may be returned by means of pipes d and d’

to-a return-main, D, by which it is reconveyed
to the heater.
throughout the circuit of the supply-main and
18 laid in the same conduit,"as shown in Fig.
3, said conduit being provided with a chan-
nel, E, which is in communiecation with the
street-sewer H, whereby any leakage or other
water that may collect in the conduit is con
veyed to the sewer. Should the condensation

- In main B, when steam is taken from the boiler

50
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A, form water faster than could be re-evapo-

rated by transmitted heat from . .the hoi-water

pipe B, I contemplate drawing it off from the
steam-main by branch pipese,connected there-
with at all the lower points, and convey it to

the return-main D, each end of which is in
‘communication with a pump, K, by which the
.return-wateris reconveyed tothe boiler, where

it 1s reheated for the purpose of recircula-
tion and the generation of steam. In this
manner all the water of condensation, whether

formed in the steam-main or radiators, and

~the water taken from pipe B and circulated

for heating purposes, as before stated, are re-

turned to the heater and the steam-main is

'_’left' free for the passage of steam.

If water is taken from pipe B/, as'indicated
in the second building in Fig. 1, it may be

converted into steam or circulated as hot wa-

This return-main also extends

the radiators in the buildings,and connections
between the steam and water supply mains

15

and pipes and the return-pipes may be made
at the junctions of the streets, if required. In

this view m represents the pipe which snp-

plies the steam-pump C,by which the water is

circulated through the supply-pipe B’, and.
m' a pipe which supplies the pump K,by which

the return-water from pipe D is forced into

“the heater, the circulation in the supply and
return mains and pipes being as indicated by

the arrows. It is evident that by means of

cocks or valves at the connections O the cir-

culation in any of the cross-pipes may be cut
off or controlled. It is also evident that very
little water would be wasted from the pipes,
as all the condensed water would be returned
for reheating, and the amount so wasted may
be supplied from any convenient source, as
hereinbefore stated, and as shown in my ap-
plieations herein referred to. It is also evi-

dent that a force-pump may be employgd"‘
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wherever required to cause a circulation in
the return-pipe, and that the pump C may be

placed at either end of the supply-pipe B'.
- 1In the practical operation of this invention
the heaters should be located in a suitable

100

building convenient to the distriet to be sap-

plied with heat and power. The circulating-

pump C will take the water which is super-
‘heated or heated above 212°—for example, to

350" or 400°—under pressure and will be kept
operating with sufficient rapidity to cause a
rapid and regular flow of water throughout
the entire length of pipe B/, and the tempera-
ture of the water in said pipe will thus be kept
about the same as that in the heater.

The covering for the street-supply and re- -
turn mains and pipes to prevent as much as

possible the radiation of heat therefrom, the
expapsion-joints to allow for the expansion of
the supply mains and pipes longitudinally,
the metering of the hot water or steam within

the buildings, and many other details-form no

part of the invention. claimed in this applica-
tion, and are not therefore shown and de-
scribed in full. A portion of these features of

construction are such as are well known in
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this art, while others are shown and described

In my prior applications, hereinbefore re-
ferred to. o |
Having thus fully described my invention,
it§ construction, and mode of operation, what
I claim, and desire to secure by Letters Pat-
ent of the United States, is— )
1. The herein-described method of supply-

125

ing heat and power to large districts of build-
ings in cities and towns, in which superheated
water and steam are used as heat and power
conveying mediums, which consists in super-
| heating water and generating steam at a cen-

‘ter for heat or power purposes, as-shown and
-~ deseribed in myapplications Serial Nos.258,464
65 and 258,465, filed December 20, 1887. 'This fea-
ture, however, forms no part of the invention
‘claimed herein. | - |

I30
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tral station, conveying each contiguously

~ throughout the distriet, and extracting a por-
~ tion of either of the heat and power conveying
‘mediums at points where thesame is required.

5 2. The herein-described method of supply-
ing heat and power, in which steam and super-
‘heated water are used as heat-conveying me-
dinms, which consists in superheating water
and generating steam, conveying them, one
withinthe other, throughout the district where
heat and power are required, extracting a por-
tion of the heat and power conveying medium

16

at the points where the same.is required, and

- returning the same to the heater atfter 1t has
been employed for said purposes.
3. Theherein-described method of supplying
heat and power, which consists in superheat-
ing water and generating steam, conveying the

- steam and water contlguously to the point |
2 - where heat or power is required, and extract- |

ing a portion of the steam for heat or power
purposes,substantially asshown and described.
4. The herein-described method of supply-
ing heat and power, which consists in super-
heating water and generating steam, convey-
ing the steam and water separately and con-
tiguously to the point where heat or power is
~required, extracting a portion of the steam for
heat or power purposes, and returning the wa-
30 ter of condensation to the heafter.

5. The herein-deseribed method of supply-
ing heat and power to largedistricts of build-
ings in cities and towns, which consists in su- .
perheabmg ‘water and generatmg steam, con-

{ veying each contiguously throughout the dis- 3 5'

trict, and extracting portions of the water and
mingling them with the steam at pointsalong
the route, and extracting the steam where heat
or power is required.

6. The method of supplying heatand power 40
herein described to large districts of buildings-
in cities and towns, which consists in super-
heating water and conveying it throughout the
district, extracting a portion of the super-
heated water whereby steam is formed, con- 45

veying the steam so formed contlguously to
the superheabed water, extracting a further
‘portion of the superheated water and com-

mingling it with the steam previously formed,
and utilizing the steam for heat or power pur- 50
poses where required.

- Signed at Washington, in the ‘District of

Columbia, thls 13th da,y of J anuary, A.D. 1888.

WM. E. PRALL.

Witnesses:
F. W. MOULTON,
H. W. UPPERMAN.
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