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To all whom it may concern.: |

Be 1t known that I, Joux G. Miperey, a | and has imparted its heat to the apartment
citizen of the United States, residing at Salt | to be heated is commonly referred to in
Lake City, in the county of Salt Lake, State practice. The former of the portions of the
of Utah, have invented certain new and use- | water resulting from the condensation of the 60
tul Improvements in Steam-Heating Oys- | steam will be materially hotter than the
tems, of which the fo-llowing 1S a descrip- | latter portion, because it will be initially
tion, reference being had to the accompany- | at a temperature corresponding with that
mg drawings, forming a part hereof. of the steam before it enters the radiators,

My invention relates to steam heating ap- | while the temperature of the latter portion 65
paratus, and more particularly to such types | will be at practically the temperature of the
‘ot steam heating apparatus or systems as are | radiators. -
commonly designated as low pressure grav- Among the adverse conditions met with
ity return systems for the reason that the | in practice and which my invention is de-
steam pressure which exists in such Systems | signed to counteract may be mentioned 70
seldom rises to more than a few pounds | the following: In systems of the type re-
above atmospheric pressure, and is fre- | ferred to the pressure existing in the sey-
quently below atmospheric pressure, and the | eral radiators frequently varies considerably
water resulting from the condensation of owing to the various distances of the sepa-
the steam which leaves the boiler returns to | rate radiators from the boiler, the char- 75
the boiler by gravity and without the as- | acter and size of the single steam supply
sistance of any device other than a properly | pipe assumed to be used, and the adjust-
designed system of veturn pipmg. In such | ment of the racdiator valves, from which
systems and notwithstanding the fact that differences in pressure it will result that the
the condensed steam is intended to and in | water of condensation flowing from the sey- 80
theory would return to the boiler by grav- | eral radiators will be subjected to variations
ity and without the assistance of auxiliary | of pressure and the water of condensation
devices, difficulties are met with in the prac- | collected in the single return main will be
tical application of such systems 1n securing | subjected to several different pressures and
& proper flow of the water thus produced | will tend to flow toward the point of lowest 85
back to the boiler; and my invention relateg pressure, or at least the flow thereot toward
to that portion of systems of the type above th_e boiler will be COIlSidBI‘&ny 1mterfered
specified having to do with the return of | with by the conditions existing in the sys-
the water resulting from the condensation of | tem. The difficulty here mentioned is par-
the steam in the system back to the boiler, | ticularly present with the radiators located 90
and 1s designed to secure a uniform and con. | most remote from the boiler. The same con-
tinuous flow of such water back to the boiler | ditions in connection with the commonly
under the adverse conditions met with in ‘varying temperatures of the various apart-
the practical installation and use of such | ments heated will result in the several por-
systems, | tions of the water of condensation from the 95

The reference to water resulting from the | radiators being of different and often widely
condensation of the steam in the system | varying temperatures, and the faot that the
‘above made is intended to be broad in | drip is always much hotter than the water
scope and to comprehend all the water re- of condensation f_urther complicates the
sulting' from the condensation of the steam ]31‘0171__@111 of retum%ng the water resulting 100
which passes from the boiler into the steam | from t_he CODdﬁ{?lSﬂ;tIOH of the steam back to
heating system. A portion of this water | the b01161‘5 for it is f;OUHd that two streams
may be specifically designated as drip, by | of _the_ water resultl_ng from the conden-
which term the water resulting from the | sation will I_f Of_“fldely varyimg temper-
condensation of steam within the pipes and | atur €S, not mix readily , and such conditions 105
which steam has not entered the radiators | will interfere W?ith 4 proper return of the
18 commonly referred to; while another and | water to the boiler. - |
much larger portion may be referred to ag It will be understood that my invention
water of condensation, by which term the contemplates the ryeturn of the wvarious
water resulting from the condensation of | streams 110




. 1t has been proposed to overcome the ad-
7 verse conditions above enumerated by pro--
10 viding a plurality of steam supply pipes |

- each leading to a single radiator, or to a

- -gmall group of radiators, but this scheme 1S
 satisfactory only to a

=

R——_

‘the boiler through a single return main not-

_withstanding the adverse conditions above
~set forth due to their variations in pressure

-

‘and temperature, which conditions “have
" heretofore interfered materially with a sat-
_isfactory and effective. return of the water
_through a single return main. - .

- nearer radiators as to materially interfere

' with the flow back to the boiler.
tion accepts the adverse conditions, observed
 to be always present in such systems to a
degree and believed to be un-

00
- greater or less an-

' avoidable in practice, and aims to counter-
act the adverse results commonly following
~_ from such conditions and to secure a satis- |
25 factory relurn of the water resulting from |
 the condensation of the steam __
~boiler through a single return main notwith-
~ gtanding o

.. the following
-85 claimed it 1n the

claim. o~

T refer to my device as a steam heating |

My inven-

such adverse conditions.

- T have illustrated an embodiment of my
- 30 invention in the accompanying drawin
~ form of such _ﬁembodlment'bemgﬁ_shown' m

 some of the many forms which it may

g, the

assume, and have described my invention 1n
specification and particularly
clauses of the concluding

~ system because of the fact that my invention

 be so modified as to come within my 1n-
- vention, 1% _ d a
'Slde,rable, portlo_n._ of -the -mains whereby_

. ;ga.'_._;Stemn i supplied to and

. adiagram a
99 ing the rein, 11g.
- is s similar view showing my device em--

~ ployed in a modified type of steam heating
system, Ifig. 3 1s & sectional view 1llustrat-

. ..Ing
60 1o°

 trating an application

. —contemplates and is designed to assist in the
40 gperation of elements forming a part of

.~ gsteam heating systems of common type both
as to structure and general mode of oper-
ation. It will, however, be 1 _
‘existing . steam heating systems may be

45 equipped with elements

whereby they will

‘the boiler, radiators, and a con-

. struction 1In my. improved as ‘in former
- gystems. . S

- Figure 1

is a view illustrating by way of
steam heating system and show-
tion of my device therein, If1g. 2

loca

*

the portion of a steam heating system
to which my invention relates, and -1llus-

_ of my invention to a
steam heating system, _
method of ap-
invention to a steam -heating

- satist 2 limited degree, and
= it is found that the conditions existing at-
the more distant radiators “differ to

| - (1S r to such
an extent from the conditions existing at the

back to the

understood that

 steam and, Fig. 4 is a simi-
lar view illustrating another

Gl | water returned
“from the radiators being of the same con-

‘separate
resulting _
‘the steam supply pipe 2 returns to the boiler.
In the system shown in Ing. 2 both the
drip and water of condensation from the ra-

both Figs. 1 and 2 the line

'_port'io-n of the heating system thus

mingle and form a
ward the boiler.

and the momentum present 1n
streams 1s present and - undiminished
‘guantity in the singie stream which results

thus in some respects similar to

kind of fluid except that my

963,613

type, and 2 is a steam sup-
ply pipe leading from the boiler and having
branches leading to the various radiators 3.

"4 are return pipes through which

from the condensation of steam In

Jdiators return through the same pipe. In
the level of water in the boiler 1. :
My invention 1s not concerned with the

far dis-

the
water of condensation from the radiators
| flows back to the boiler 1, and 5, Fig. 1, are
return pipes through which the drip

A—DB indicates

: In the drawing‘s,‘" 1 ihdiéé‘tés: a steam bo._i'ler'
| of any approved

70
75

850

closed, and the steam may be supplied to

| the radiators by a single pipe or by a sepa-
‘rate pipe leading to each,
ranged in groups with _ %
each group. Likewise the water resulting
steam which

or they may be ar-
a pipe leading to

from the condensation of the s
Jeaves the boiler may be conducted toward
the boiler through one or more pipes pro-
vided for the water of condensation

for the drip, or both the drip and water of
condensation may flow from a given locality
through a single return pipe. Any arrange-

‘ment whereby steam 1s supplied to radiators
and the water resulting
tion of the steam is conducted back toward

from the condensa-

the boiler through suitable pipes may be em-

‘ployed as forming a part of the improved

system wherein my invention consists.
My invention contemplates and the prin-

‘ciple thereof is illustrated 1n a device where-
in the water resulting from the condensation

of the steam within the system flows from
different portions of the system toward the
boiler in two or more streams substantially
parallel with one another and for an appre-
ciable distance before they are permitted to
single stream flowing to-
_ From this feature 1t re-
sults that one stream does not act 1n oppo-
sition to another nor tend to oppose its flow,

in all of the

1N

from mingling the several streams from the
various parts of the system. The action 18
similar to the action of
utilizing and operating upon one
| invention con-
templates the presence of forces which tend
to cause both streams entering the ejector to

an ejector

flow, and utilizes and directs those forces so

that they mutually contribute to produce

‘movement of the single resulting stream,
‘whereas in an ejector the momentum of the

resulting stream -1s commonly derived en-

| tirely from a single impelling medinm. The
| rate of movement of the several streams 1s,

85

80

| and
through one or more other pipes provided

100

11

11
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above referred

18 shown as continuing
the pipes 7 and 9, in which case water flows
1n parallel streams as’
from the pipes
Y mingle to form g single stream, thig
kept apart
from the wafer in the pipe 8 for a farther |
distance before the water Howing in the pipe
and mingle with the.

through all the pipes
above, and, after the streams

main.

863,613 8
furtl_lermore} usually much slower in a steam | Having thus deseribed my invention and
heatmg system equipped with my invention: explained the mode of operation thereof, T

than in an ejector.

Referring to the drawings, Fig. 8 illus-
trates the principle of my invention wherein
6 1s a common rveturn main leading to the
~ boiler 1, and 7, 8 and 9 are g

plurality of
pipes through which water derived from the
condensation of steam in the
ducted to the main 6, The
In these pipes will be elther

ng
the system,

and as many
provided as

the system may require.
a considerable
so that the

tinuing for
the main 6,

several streams are
and form a single re-
I prefer to extend the pipes
to for
within the main 0, to which end the

able distance before the
permitted to mingle
turn stream.

7

and
stream flows parallel with byt }s

S 15 permitted to join
stream ﬂowmg 10 the return main 6.

In the form shown in F 10
while a third pipe 19
There will, however,
flow of the severs] streams
mingle.

It will be obvious that in the simpler forms:
of my system a paralle] floyw of two streams

for an appreciable distance before they are

permitted to mingle and form a single
a satls-
the boiler,
obvious that the two streams -
above referred to nay come from single
both of such
water derived

sufficient to secure
flow of water to

stream will be
tactory return
and 1t will be

séparate sources, or one or
streams may be made up of
from a plurality of

A device
and 4
tially parallel flow
water from the
stalled below the water
a point indicated by
13, 1t being understood that the length of the
return main between such device and the
boiler is immaterial and that as
nections such as 7, 8, 9, 10, 12
provided as may be necessary in order to
iccommodate all of the streams of water re-

separate sources.
similar to that

turning from the varioys parts of the system. |

system 1s con-
water flowing
drip or water
condensation from the radiators, accord-
to the arrangement and necessities of
such pipes will be |

The_;
PIpes above referred to are shown as all con-
distance within
several streams flow:
parallel with one another byt kept apart by
the wall of the severa] pipes for a consider-

varymg distances:
pipe 8
beyond the ends of:

| 4 two pipes 10
and 11 enter and extend within the main 6,
discharges into the
be a parallel

before they

‘below the level of
ineans communicating with

supplying steam to each of

shown in Figs. 8
and whereby a parallel op substan-
of two or more streams of {
system 1s secured will be in.
line of the boiler at
the reference character

return main; and means

a plurality of radiators;

claim and desire to secyre by Letters Patent :

L. In a low presure steam heating system,
a boiler having a suitabla steam supply main
for Supplying steam to the system; a return
main communicating with said boiler for

conducting water resulting from the con-

densation of steam in the system back to the
boiler; a plurality of pipes communicating
with separate portions of the system and
leading back to said return main for con-
ducting the water thus produced from sep-
arate portions of the system back to said re-
turn main; and means whereby separate
streams of water returned to said return
main through said pipes are caused to flow
within said main substantially parallel with
but kept separate from ope another through-
out an appreciable distance before they are
permitted to mingle and form a single
stream, said means being located below the
level of water in said return main.

70
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2. In a low pressure steam heating system, -

a boiler having a suitable steam supply
-main for supplying steam to the
plurality of pi

system; a

for

water produced by the. condensation of

Steam 1n the system from separate portions

thereof toward said boiler; means whereby
Separate streams of water flowing in said
pipes are caused to flow substantially par-
allel with but kept separate from one an-
other throughout an appreciable distance
and are then permitted ig mingle and form
a single stream, said means being located
water in said boiler; and
sald boiler and
adapted to receive and conduct the resulting
single stream of water back to the boiler, _
3. In alow pressure steam heating system,

a plurality of radiators; means including a
supply pipes for

boiler and suitable steam
sald radiators; a
single return main communicating with said
boiler for conducting

the condensation of

_ steam in the system
back to the boiler; a

plurality of pipes com-

municating with separate portions of the
System and leading back to sald rets
for conducting the water thus produced

return main

from separate portions of the system to sald

whereby _separate

within said main substantially parallel with
but kept separate from one another through-
out an appreciable distance before they are
permitted to mingle and form a single
stream, said means being located below the
level of water in said return main.

4. In a low pressure steam heating system,

ol s including g
boiler and suitable

PIPES communicating with sep-
arate portions of the system

water resulting from

are caused to flow

90

conducting

95
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steam supply pipes for 130
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Supplym  steam to each of said radiators; a ' from one another th’rou'ghm_it an appreciable

- return;gmmn‘-c';ommuﬂica.ting'With said boiler | distance before they are permitted to mingle
- for conducting the water of condensation | and form a single stream. ' o

_ - 60
- from said radiators back to the boiler; a plu- | 7. Ina low pressure steam heating system,
5 rality of pipes communicating with said ra- | & plurality.Ofradia,tors;‘ means including a
~ diators and leading back to ‘said return | boiler and suitable steam supply pipes for
~ main and_ adapted to conduct the water of | supplying steam to each of said radiators; a .
- condensation from said radiators to said re- | single return main communicating with said 65
 ‘turn. main; and means ‘whereby separate | hoiler for conducting water resulting ifrom

B f - 10 streams_ of the water of condensation from | the condensation of steam in the system back
- sad radiators returned to said return main | to the boiler; and a plurality of pipes com-
e ‘through said pipes are caused to flow with- municating with separate portions of the

- insaid main substantially parallel with but | system and Jeading back to said return main 70
- kept separate from one another throughout | and adapted to conduct the water thus pro-

S 15 an ‘appreciable distance before they are per- | duced from separate portions of the system
-7 'mitted to mingle and form a single stream, | back to said return main, said pipes dis-

- ‘said means being located below the level of | charging thereinto below the level of water _
BT ‘1 said boiler and one of said pipes being 75

~ water in sald return maln. o R

. 5. Inalow pressure steam heating system,’ ‘continued within said main toward the boiler
20 @ plura.lity'_of-_radia;t,or-_s;? means including a and beyond the discharge orifice of another

- boiler and suitable steam supply pipes for | of said pipes, whereby separate streams of

-~ supplying steam to ‘each of said radiators; | water returned to said return main through

~a plurality of pipes communicating with | said pipes are caused to flow within said 80

RIS sa;id "mdiators_ for 'COHduct-ing the water of | main substm'ltially _parallel with __-but. ]_{ept-

95 condensation from said radiators toward separate from one another throughout an
" said boiler; means whereby separate streams ' '

- sal | reb ite streall appreciable distance before they are per-
~ of the water of condensation flowing 1n said | mitted to mingle and form a single stream.
pipes are caused to flow substantially par- |

S ; | | . 8. Iﬂ& 10W_-_pressure S_teanl hea_tin g Sy Stel'l'l, 8 5
B allel with but kept separate from one an-

o alk : , , from O] ‘a plurality of radiators; means including a
30 other throughout an appreciable distance boiler and suitable steam supply pipes for
~ and are then permitted to mingle and form a | supplying steam to each of said radiators; a
 single stream, said means being located be- ]

~ -S1] Lreanl, neans peing 10Cate return main “communicating with said
- low the level of water il said boiler; and | boiler for conducting the water of condensa- 90
. means communicating with said boiler and

- mesg . _ L < tion from said radiators back to the boiler;
g5 adapted to receive and conduct the resulting and a plurality of pipes communicating with
~ single stream of the “water of -condensation | said radiators and leading back to said re-
back to the boiler. . turn main and adapted to conduct the water
6. In a low pressure steam heating system, | of condensation from said radiators back to 99
o - a boiler having & suitable steam supply main | sald return ‘main, said pipes discharging
L 40 for supplying steam to the system ; a return thereinto below: the level of water in said
. " main communicating with ~said boiler for boiler and one of said pipes being continued
' within_ said main toward the hoiler and be-
yond the discharge orifice of another of 10¢
‘said pipes, whereby separate streams of
water of condensation from said radiators
returned to said return main through said
pipes are caused to flow within said main
‘substantially parallel with but kept separate 10
from one another throughout an appreciable
distance before they are permitted to mingle
and form a single stream. '
This specification signed and witnessed
‘this 29th day of May A. D. 1909. o
S - JOHN G. MIDGLEY.
~ Tn the presence of— I
- E. V. SiMPSON,

GrACE G. SUTHERLAND.

~ conducting water resulting from the con-.
- densation of steam in the system back to the
- boiler; -and ‘a plurality of pipes cominuni-
45 cating with separate portions of the system |
- and Teading back to ‘sald return: main and
- adapted to conduct the water thus produced
~ from separate portions of the system backto
© said return main, said pipes discharging
50 thereinto below the level of water in said
- boiler and one of said pipes being continued
-~ within sad ‘main toward the boiler and be-
~ yond the discharge_'ori_ﬁce of another of said

 Dipes, whereby separate streams of water re-

55 turned to said return ‘main through said
~ pipes are caused to flow within said main

- substantially parallel with but kept separate I
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