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' -To-_@ZZ whomfit may éoﬁ}qwm{ S
- Be it known that I, RoBERT L. GIFFORD, 2
citizen of the United States, residing at Chi-

| UNITED STATES PATENT OFFICE.
ROBERT L. GIFFORD, OF CHICAGO, ILLINOIS, ASSIGNOR, BY DIRECT AND
MESNE ASSIGNMENTS, TO ILLINOIS ENGINEERING COMPANY, OF CHI-

~ CAGO, ILLINOIS, A CORPORATION OF ILLINOIS.

 HEATING SYSTEM,

No. 847,932,

| L Speciﬁéa.i'}ion;of I"et:t{ers Patent. "
o Application filed Ootober 11,1806, - Serial No, 282,316, .

cago, 1n the county of Cook and State of Illi-

nois, have invented a certain new and use-
ful Improvement in Heating Systems, of

which the following is a specification.

- My 1nvention relates to heating syst_éms, '

- and particularly to exhaust heating systems

IQ

where exhaust-steam from an engine or other
steam-actuated machine is used at as low
pressure as will give proper circulation. .

The object of my invention is to provide a
steam-heating system of the general class de-
scribed in which a thorough circulation

through all of the radiators, coils, or other

steam-heating units is insured, with a mini-

mum of expense ininstalling the system and a -
minimum of expense in taking care of it and

keeping it in operative condition. _
~ In systems now in general use it is the

practice to connect to the return end of each

~radiator or other steam-radiating unit a

T

end of each of these valves to a pipe in which |

a partial vacuum is maintained by vacuum-

‘pumps or equivalent. mechanism. These

vacuum-valves are attached to the opposite

- ends of the radiators or other radiating units

30

from where the steam is admitted to such

- radiators, with the result that the partial

35

40

vacuum 1n the pipe to which the vacuum-

valves are connected, usually called the “re-

‘turn-pipe,”’ causes the air and water of con-
densation in the particular radiator to which |

a particular valve is attached to flow through

that valve into the return-pipe and thence

under the action of the exhaust-pump or

equivalent mechanism to flow out of the sys-
tem. Valves embodying mechanism capa-

- ble of accomplishing all that is required of

these valves are quite complicated, and they

- are easlly put out of adjustment by the scale

45

50

and grease present in a heating system.
Where from one thousand to two thousand

five hundred of such devices are installed
in a single heating system, as is frequently

the case in modern large office-buildings, it

becomes almost impossible to keep such
valves working in proper condition, and this

can only be done by employing & force of in-

spectors who constantly clean out and adjust
the various valves in the system. I

such system.

VM- | - a | elevation.
vacuum-valve and to connect the opposite |

-scribed, and claimed in United
ents Nos. 691,796 and 787,094. o
~ Referring now to the drawings, numerals
10 to 18, inclusive, indicate 'spccessive floors
of the building in which my system of heat-

ikl

Patented March 19,1907.

My invention consists in the mechanism

by which I do away with all of the vacuum-

55

valves at the radiators and allow the water of -
condensation to flow directly through a re-

stricted opening in the radiators into the re--

turn-pipe and thence to the lower portion

thereof, thereby as it flows converting the
return-pipe into a Sprengel air-pump tube

60

with 1ts vacuum extending to all of the radi-
ators attached to the return-pipe, with the re- -

sult that the water of condensation flowing
through this retmn—gipe performs all of the
- functions desired in .

heretofore - describe

~ My invention also consists in details for
making this system operative which will be

hereafter described and claimed as the speci-
fication proceeds. o

“In the drawings, Fi
view through the floors of the building hav-

ing mechanism of my invention- applied
side
Fig. 2 is a vertical sectional de-
tail view of the return check-valve connected
between each radiator and the return-pipe.
Fig. 3 1s a sectional detail view of an auto-
matic vacuum-trap installed at the bottom

thereto,showing such mechanism in

of the return-pipe. o | -
The details of this device are shown, de-

ing is installed. On each floor I place one or

more radiators 20, having their supply end
connected to a steam-supply pipe 21 1n the

usual manner. I prefer to instsll these ra-

diators so that so far as possible correspond-
ing radiators on each floor wiil be directly

over each other, as shown. In other words,
n Fig. 1 I have simply shown one tier of ra-

‘diators so connected. In a large building
there are many such tiers of radiators.. Into’
pposite end of each radiator 20 from -
that at which the steam-supply pipe 21 is -
connected 1 secure a tailpiece 23 of ordi- 1oo
nary construction and connect to it by a =
union 24 a valve 25, such as is shown in fig.

{ 2. This valve 25 has a restricted orifice 27 -
entering the radiator through the tailpiece @~
23, the orifice being proportioned to the size 1csg
-1 of the radiator to which the particular valve

the op

A

gure 1 is a sectional

80 -
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".cdﬁtammg" this orifice is ‘attached. ‘This
ortfice 27 enters the main chamber 20 of the |
valve, in which isplaced 2 ball 30, preferably

of vuic&mmed m?bber *to render the action of
This ball 30 rests upon |

5 the-valve noiseléss.
- & ledge 31 and 1s adapted to roll back and
- forward across the chamber 29 of the valve

to close the orifice 27 when the ball is in the:
2 and to leave 1t

10 open when the ball is in the dotted-line posi-
The chamber 29 of the valve

full-hne position of Kig

tion of Fig. 2.
has a downwardly-extending opening” 32,

- not ciosed by the bail 30, entermg the pl{i '

33. The opposﬂta end of each plpe 33 18

-15 rectly connected to s verticai return-pipe
- 35 %meﬂdmg from top-tobottom of the build- |

“ing,and preferably in as near a verticalline as

possiple, though 1t may be inclined or offset

| somewhat ,, either in whole or in part, without
20 ﬁepaa‘tmg from my invention.

Attached to the bottom of each return-pipe

'35, py means of a pipe 37, preferably con-
troled by a hand-valve 38 or other suitable
means, is an automatic vacuum-trap 40, such

25 a8 18 shown in Fig. 3. This trap cons.lsts of
the exterior casing, as shown, having
trance-orifice 42, connected with the pipe 37,
and -an exit-orifice pipe 43, connected with
the pipe 44, Within the casing of this trap

50 4G 18 8 float 46, adapted to normally rest
upon the upper end 47 of the orifice-pipe 43
in an inelined manner to control the en-
trance %o said pipe 43, as will more fully ap-
pear from an inspection of the patents here-

The result of this con-

struction is that when there is no igud 1n the
trap 40 the entrance 47 of the orifice-pipe
43 will be partially open, so that air, gas, or
liguid may flow from the interior 48 of the

to trap 40 through the entrance 47 of the orifice’

43 mto the p 1pe 44, and that as water comes
into the interior 48 of the trap 40 1t causes
‘the fioat 46 to 1ift up clear of the entrance 47
of the orifice-pipe %, and thereby allow the

45 water and entrained air to freely flow through

the orifice 42 and the nterior 48 out of the
orifice-pipe 43.
water diminishes to a point below the line at

- which & sufficient guantity 1s. present te
o [ift thefioat, the floatsettles upon the opening

- 47, and there%)y checks the fiow of water
- ‘i:*qmugh the device, and thereby constitutes

8 water seal agamst the flow of steam through |

the device in the direction descnbed and in-

55 dicated py the arrows, should sueh steam be

present in tne re*&aum—mpe 35 untl such time
as more water of condensation comes down
‘through the retum—mpeﬁ and agein lifts the
fioat,

, exhaust-pump. (Not shown) The pipes
| &5 itom all of the return-pipes 35 of the

building or plant are connected to one com- |

‘mon exhaust-pump or_equivalent mechan-
65 1sm. fn the drawing I have shown a pipe |

&Il s34

- When now the supply of

!
L

such radiators.

| Omeratlora

- manipulated air-pump, @oL
650 TG the pipe 45 T attach, beyond the ﬁgure "

connection 49, having in it a hand-valve 48,
connecting the return-pipe 35 to the pipe 45.
This 1s simply a by-pass which can be used in

an emergency to allow the contents of the re-
turn-pipe to pass directly into the pipe 45 70
without going through the trap 40. I have
also shown t%e main steam-supply pipe 21,
connected to the return-pipe 35 by a pipe 50

i This is to allow any condensation occurring

in the stéam-supply pipe to settle into this 75
U-shaped pipe 50, which when full of water

up to the elbows 51 or thereabout forms a

water seal through which low-pressure steam

cannoet escape while the water passes over
| into the trap 40. 80

Assuming  now that the entire system
shown in Fig. 1 is dry, I start the exhaust-
pump, heretofore descmbed which produces a
vacuum 1n each pipe 45. "This vacuum ex-

tends through the trap 40 into the return-.8s

pipe 35, thence throuwh orifices 27 mnto each
mdlator thereby producing a partial vacuum
in each radmtor I now turn on steam to
the supply-pipes 21, which under the action
of the vacuum in each radlator flows into go
As soon as this occurs the
cold air on the outside of the radiators
causes the steam in them to begin, to con-
dense, which causes water of condensation to
form and flow, under the action of the vac- o
uum heretoiore described, produced by the
vacuum-pumyp, from the vaives 25, thence

through said vaives and pipes 33 into the re-

turn-pipe 35.! As soon as water thus begins
to flow from the radiators attached to a par- 1oc
ticular return-pipe the small guantities ol
water flowing from each of the radiators
come together at some pomnt or poinis in the
pipe, thereby creatmg a more or less solid
(,Olunm piston, or plug of substanually ver- 105
‘tlcallvﬂfahmﬂ' Water which as it falis acts as
a Sprengei &11'—1}11111?‘} and creates & vacuum
above 1t in the return—plpc Thig vacuum
serves in each radiator the function hereto-
iore performed by the vacuum produced by
the vacaum-pump, causing nmore sicam o ho
drawn 1nto each radiator and more water o)
condensation to be drawn through tihe orilice
27 and 1nto the return-pipe, which new
water of condensation jolns the falling weater 1715

[

| in the resurn-pipe, or & new sectjon ¢i 1L, an G

thereby repeats the operation described.
The system theremr becomes automatic, anc
the operation of the mechanic &h“}"—],;l’lm"e{
vacuum—-pump mmf Be Wholl ¥ alse optmuw

et !

When m@ {imm,c; 15 G GDera 1;111;:1 14
this way without the aid of & mechanically-
&imn:fn\ the
outlet-pipe from the trap is in opon commu- 25
nication with the stmosphere, and OWING o
the externai air-pressure tous ¢ t:l:mt,wu o

the tmp water will %e;cumum g in Uhe lower

portion oi the pipe 35. 'the u..,;mm ot m
effective water column :.hw £Orac 1N 881 130
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pipe in ﬁcéord&ﬁo)e with well-known. prin- | flow of water from the return-pipe through
' the trap 40, as described. This permits the

~ciples, will be a measure. of the degree of
vacuum produced in the system. In order
to prevent such column of water entering the
lowest radiator or radiators of ‘the system, |
thereby impairing the working of the system, I |-
in actual practice make the distance between

the outlet 30 of the lowest radiator and the
outlet through. the trap a distance greater
than this effective water column.

scribed cannot maintawn a perfect vacuum in

‘the system, because of the constant admis-

sion of steam and water from the radiators of

“the system to the return-pipe 35, this effect-
ive water column is not of a sufficient -

- height to cause any inconvenience in con-

- 20

25

30

struction. . .
As the column, piston, or plug of falling

water heretofore described reaches the bot-

tom of the return-pipe 35, in which it is

formed, it enters the trap 40 and automatic--
ally passes through it into the pipe 45 and |

thence out of the system, the trap 40 oper-
ating 1n the manner described to regulate the

flow of water through it.and maintain enough
water in the return-pipe to which it is at-
tached below the lowest radiator in order to
‘maintaln a water seal, so that the return- |
pipe will continue to act as a Sprengel air-

~pump 1n the'manner described. As long as
~the bottom of the return-pipe is thus kept

~ sealed and the system remains in operation—

35

that is; steam continues to be supplied in the

supply-pipe—the return-pipe will continue to

-act as a Sprengel air-pump in the manner de-
~ seribed, whereas were the trap 40 or equiva-
“lent mechanism omitted the water would

40

. osity. .

45

run out of the return-pipe, thereby destroy-
Ing the vacuum in the tube and making a
continuous use of an exhaust-pump a neces-

in practice I

of creating a vacuum in the pipe 44 up to the.

_ Owing to
~ the fact that the Sprengel pump here de- |

_ _ preffer_ to run the exhaust-.
pump continuously, but only for the purpese |

~trap, so as to insure immediate and proper |

l .

use of a relatively small pump. compared to
the pumps necessary in other systems here-
tofore described. = -'

"Having thus described

ters Patent, is—

- 1. A heating system, cdmprisiﬁ‘g one or

more radiators or units of radiation, means

for supplying steam to said radiator or radia-

‘tors, a return-pipe, having its upper portion

| Ylﬂventlon, what'_ o
I claim as new, and desire to secure by Let- -

-557.

connected to said radiator or.-radiators

through restricted, normally open orifices,
and 1ts lower end extending below said radia-

tor or the lowest of said radiators, of such in-
terior diameter that the water of condensa-

tion, from the radiator or radiators, falling
therein forms one or more pistons of a pump,

‘and mechanism adapted to maintain a water
seal 1n the lower portion of said return-pipe

for the purposes set forth.
2. A heating system comprising one or
more radiators or units of radiation, means

radiator or radiators through

lower end extending below said radiator or
the lowest of said radiators, of such interior

) diameter that the water of condensation,
from the radiator or radiators, falling therein

forms one or more pistons of a pump, mech-
anism adapted to maintain a water seal in

‘the lower portion of said return-pipe and an
automatic check-valve between each radiator

and the return-pipe adapted to prevent the
passage of the contents of said retum—gipe
into the radiator for the purposes set forth..

60

05

o
for supplying steam to said radiator or radia-
‘tors, a return-pipe, having its upper part con-
nected to sa,idp _ | _

restricted, normally open orifices, and 1its

75

80.

~ In witness whereof I have hereunto sub- .

seribed my name in the presence of two wit-

nesses. N .
B . ROBERT L. GIFFORD.
Witnesses: ' ' _ o
- UAROLYN Ka¥rERY, - -

- Dwicer B. Currver.
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