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UNITED STATES PATENT OFFICE. 
AUGUSTUS C. DURDIN, JR. CF CHICAGO, ILLINOIS, ASSIGNOR TO CHICAGO PUNIP 

COINIPANY, OF CHICAGO, ILLINOIS, A CORPORATION OF ILLINOIS. 

STEA-HEANG SYSTE. 

{{S5,226. Specificatio of Letters Patent. Pateated June 1, 1913. 
Application filed Novemer 21, 1910. Serial No. 593,326. 

- To (til thon, it may concern; 
3e it known that I, A (; list is C. D (RDIN, 

r., a citizen of the United States, residing 
at Chicago, in the county of Cook and State 
of Illinois, have invented new and useful 
Improvements in Steam - ieating Systeins, 
of which the following is a specification. 
This invention relates to steam heating 

systems, and more particularly to the ap 
paratus associated therewith for taking care 
of the steam, air and water of condensation 
and delivering the water to the Source of 
steam supply, Ol' elsewhere as desired. 
One of the objects of this invention is to 

provide raeans for economizing fuel in Sys 
tems of this sort, for increasing the eli 
ciency of the steam plant, for dispensing 
with individual regulating valves for the l'a- 
diators and for simplifying and otherwise in 
proving upon f he apparatus for taking care 
of the steam, air and water of condensition. 
To such ends this invention consists in a 

suitably operated pumping lechalists coil 
nected with the return pipe of the steain 
plant, a receiver laying a vent controlled by 
an outwardly opening check valve, and 
communicating with the return pipe and 
adapted to receive air and the water of 'on 
densation. and controlling means, actuated 
by said oscillatory. 'eceiver, for stating aid 
stopping the pumping mechanism. 
The invention further consists in the 

novel features of construction, arrangeinent 
and coalination of parts hereinafter par 
ticularly set forth and defined in the claims. 
The invention is clearly illustrated in the 

drawings frnished herewith, in which: 
Figure is a side elevation of an appara 

tus embodying the preferred form of the in 
vention, showing the shell of the receive 
partly broken out, Fig. 2 is a plan yiew of 
the parts seen, in Fig. 1, with the receiver re 
move therefron, Fig. 3 is an enlarged yet 
tical cross section on the line 3-3 of Fig. 
1, Fig. 4 is an enlarged end view of the con 
trolling device and Fig. 5 is a view of a 
steam heating system with my inventioi ap 
plied thereto. - s Referring to said drawings and particul 
larly to Fig. 5, which illustrates a two pipe 
system, a source of steam supply, shown in 
the form of an ordinary boiler. A., Will be 
seen, from which leads a main stean pipe 3. 
that efinnetts with radiators or other heat 
ing cils, one si which is seen at C. \ re 
turn piie D. conne, is with said radiator's or 

coils and conducts the water of condensation 
back to the source of steam supply or else 
where as desired. My improved apparatus 
for taking care of the steam, air and water 
of condeisation is seen at E, and is inter 
posed in the return pipe as will appear insure 
fully in the course of this specification. 

leferring now to Figs. I and 2, which illus 
trate the invention in its preferred form, a 
Supporting frame 10, is here shown as com 
prising two connected beans 10", which are 
adapted to support the operative portions of 
the apparatus. Supported on one end of 
Said frame is a pumping mechanism e, here 
shown in the form of a pump 11, opera 
tively connected with a motor or engine 2, 
preferably in the form of an electric motor. 
The pump is preferably of the centrifugal 
type and its shaft 11, is connected with the 
shaft 12, of the motor by a coupling 13. It 
is to be understood, however, that this par 
ticular construction and arrangement of 
pittaping mechanism is not material to ny 
invention, broadly speaking, but forms a 
siniple and effective one for pumping the 
water of condensation back into the boiler. 
The retain pipe D, opens into the intake of 
the pump at d", and the pump discharges 
into the returnpipe at d', from which point 
said return pipe leads to the boiler. Sup 
ported at the opposite end of the frame 10, 
is a pivotally sustained receiving tank or 
receiver. E", which is capable of vertical os 
citations upon its fulcrum. When the re 
ceive it is in the for in of a cylindrical tank, 
its pivotal point is arranged at one side of 
its center as seen in Fig. , in Order that the 
water which accinulates therein may tilt 
the longer end down into the position shown 
in lotted lines in said figure. . 

Various forms of pivotal connections fo, 
the receiver are obvious to those skilled in 
the art and a very simple one will now be 
described. The return pipe is shown as ex 
tending underneath the receiver E', at d, 
and provided with a coupling 14. One arm 
of which supports the receiver and opens 
into the same, so as to place the return pipe 
ID, into communication with its interior and 
permit the water which accumulates therein 
to be discharged. That portion of the re 
urn pipe underneath the receiver is jour 
nated upon the frame 10, and as show in may 

hereon simply by strips he held in place & m 
15, bolted to the 8ams and extending over 
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coiled it: Éc a diac int. (...is st 
s 

if this statio}}ary portions, prefei'abis ily 
expansit ... joinia iii. So as to take a sie; it 

A. i.i. tigii, iii, i.ere with and to per; it of the 
a g ingye, acnt of the Recki i t?. 

of rainection 
li's pipe is, howeve 

the sy): y for 
coince it is: the 

witti tie retil'il ie. 
-. the oscillatory receiver 
iterbala, 'er' by Slija 
in as :: ect: tier,' eight, i{}. carried by tie 

eid if a receiver, said counterweig 
ing {} {};"e:"cone he weight (): Étie 

her emptied or, partially eiptied 
d tising said end, Said conteir 

weight is prefer; carried by 3 stud sha: 
17, on the end of the receiver and is held 
in place by a set, screw 18, threaded in the counierweight, said screw bearing agains; 
the siid slais, 3. The aiki1) of water 

accusa; i3 as in the receiver, before its 
dischargetheref von, nay be reguiated iy 
shifting the counterweight along its support. 
and in this way : very fine adjustinent, Ray 
be had. 

yieans are provided for directing the 
water of con?iensatio into the receiver be. 
fore it asses by the 
way to the pling in 
jaeans fo: 

coupling it, oi; its 
inst : single for in of 

g is as si(S1) i 
and 3, S: i? ic: ; "...ecting i. 

receiver and calisii: 
through the " coup, 
partificii, then : 
the receiver and down into is opposite side 
if the "" coupling. The indirect, passage 
causes the air C. sie ". . . ty with the 

water, to subbie : { 
rise in the recci yet, 20. 
vided o: Said receiver, ti: {{}igh which 
air and stearn may escape. As shown, stic: 
'eni may coin prise a fitting 20°, screted into 
the shell of the receive', ; ; ; ; check valve 
21, or the other end {}f said fitting, arranged 
to permit, the passage of air o' stea in there 
thri tigh it the direction of the 3rrow a, 
birt, preventing tie ret: 'i of air to th: 
receiver. A etcock. 22, is preferably ser 
cired upon the end of the check waive Aid 
is opened to regulate he escape of air and 
steam that inay accumulate in the receiver 
E. 

lin pipe between its coinection with the 
wer and the pumping mechanism, said 

check valve permitting the water to pass 
therethrough in the direction of the arrow h. 
The rocking inotion of the receiver is 

utilized to start, and stop the plaining 
Inecialism, whereby said pinping tech 
anisin will be caised to pelate intermit 
tently 

A check valve 23, is interposed in the 
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caatity of miliated in the 
i receiver. S., for the 

::::ing tie Scil 
latory receiver E. and is here show in in the 

25, connected 
with the te:'minals ai, y, of an electric cir 
cit, and connected with conductor tires 23 
confined 
the ling 

s 

inning to 
itch : ct 

iiig 'oki ceive E'. 
as by a li: flat is attached to a ster: 
29, sectired to he receiver. A is ring 27, 
is coil fined it:tweet he ie: i of the rid 2., 
and the sivitch fraine and acts to yieldingly 
resist tie 

Y, foil of an eiectric switch 

Ojidaii, 26°, and 
& Switch has 

tie deis Ward moveme}} t. ii. 
R 35 the receiver, 
it is th:. . .the sirticiala: coist is:- 

{ior aid gener of the parts irist, tie 
scibed is act essertial to the in yet kion, 
bioadly c(asidered, as there are in; in foi'ins, 
we known it those skilled in the airk, for 
operatively connecting the oscillatory re 
ceiver viri S' vi{cih, whereby the osci 
iatory neveragnis of Said receiver may aci:- 
ate, i. to open and close the circuit 
theretiagough. A bypass 30, controlled by a 

i., 3:{ends as at at the ci£ck valve 
33, whic: y pass say be operated to allow 
wate; to figy fro; the iroie; it cl. to tie re 
ceives, aid a chick vaiye 33, is is exposed 
in the retiri pile pi, the opposite side of 
i.eceiver. 

this 
is $ ) 

the 

radiating devices, 
! iherii), out l'aigh 

reitock. 23. A3 the steair ci s 
radiators and pipes, it flows back througi: 

... ... v. ir pipe and illio the receiver E, the 
longer £13d of which is ineid it is pre; posi 
tion the couisiar weigkak, 26. Wheneve: 
sificie tie receiver 
{{ {yer ht, the long 
{{{ {{ { ird, closing 
tic switch 25, throigh its corrections there 
mechanisia. The pumping mechanism thei. 
einpfies the receives' and lasps the acci 
untilated water back into the boiler, where. 
upon the counterweight overbai:-}nces the 
long end of its receiver, aid the latter Rioves back into its for:1er position, thereby open 
ing the switch and turning of th& electric 
current from the notor, causing the same 
said its connected pump to cease operation. 
As the water discharges from the receiver, 
the pressure therein iowez's sufficiently to 
case a partifivacy; unt therein, and the Wi 
ter of condensation agai accumulates in 

it receive. Any air or stee it carried 
is is free &c rise in the tank and 
and if the pressure becomes 
that of a tinhospheric pressure, 

or air 22ay escape through the 
greate 
the stefia. 
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back pressure from the boiler is held back 
from the receiver E, by the check valve 23, 
permitting water of condensation from the 
radiators to flow into the return pipe D, as 
far as the check valve before the accumu 
lated water in the receiving tank overbal 
ances the counterweight 16. In closing 
lown the plant, the valve 31, may be opened, 
allowing water from the boiler to fill the re 
ceiver. When starting the plant, the valve 
31, is first closed, and the electric current 
turned on. The receiver having been tilted 
down by the weight of water, the pump 
starts immediately and empties the receiver, 
lowering the pressure therein, and drawing 
live steam into the radiators. 
The apparatus is not only applicable to 

steam heating systenis, but to other steam 
plants where it is desired to collect the wa 
ter of condensation and return the same to 
the boiler. Furthermore, it is applicable to 
single pipe systems as well as two pipe sys 
tems. also to high or low pressure systems. 

I am aware that various alterations and 
modifications of this device are possible 
without departing from the spirit of my in 
vention, and I do not therefore desire to 
linnit myself to the exact form of construc 
tion, shown and described. 

I claim as new and desire to secure by 
Letters Patent: 

1. The combination of an oscillatory 
counter-balanced receiver adapted for com 
munication with the return pipe of a steann 
heating plant and arranged to be moved 
from one position to another by the accu 
mulation of water therein above a predeter 
mined limit, said receiver having an air. vent 
controlled by a check valve opening toward 
the outer atmosphere, pumping mechanism, 
the "intake of which cominunicates with said 
receiver, said pumping 'mechanism operat 
ing to intermittently enpty said receiver, 
and a controlling device actuated by the re 
ceiver for starting and stopping said pump 
ing mechanism. 

2. The 'on bination with a counterbal 
:anced oscillatory receiver having an air vent 
and a check valve therefor opening out to 
the atmosphere. said receiver being adapted 
for connection with the return pipe of a 
steam ht:ating plaint and being arranged to 
be noved from one position to another by 
the acculation of wafer therein above a 
redetermined in it, of pumping mecha 

inism, the ii) take of which connatinicates with 
said receiver through a part of said return 
pipe, a check valve opening toward, the 

: Inning let'lanisi. : 1 interposed in the 
"ct in ice let we i tie receiver and jump 
ig mechanisia, and a controliig device ac 
i:;atc l y the receiver for starting all stop. 
big said pumping in eclinisi). I 

& 

3. The combination of an oscillatory 
counterbalanced receiver, having an out 
Wardly opening air vent and arranged to be 
moved from one position to another by the 
accumulation of water therein beyond a pre 
determined limit, a return pipe communi 
cating with said receiver through a branch, 
an intermittently operating pump commun1 
cating with said return pipe, and operating 
to empty the receiver, and a controlling de 
vice actuated by said, receiver for starting 
and stopping said pump; said return pipe 
having check valves opening toward the 
pump and located on each side of its point 
of communication with the receiver, said re 
turn pipe having also a valve coritrolled by 
pass around the check valve between the re 
ceiver and pump. 

4. The combination of a receiver, ar 
ranged to receive water of condensation, and 
having an air vent controlled by an out 
wardly opening check valve, a return pipe 
communicating with said receiver, and hav 
ing two sections out of direct communica 
tion with each other, one section continu 
ously opening directly into said receiver, 
and arranged to deliver water to the same 
and the other section continuously opening 
directly out from the receiver and arranged 
to conduct water away therefrom, pumping 
mechanism interposed in the second named 
section of the return pipe and operating..to 
intermittently empty said receiver, and con 
trolling mechanism actuated by the rise and 
fall of water in said receiver for starting 
and stopping said pumping mechanisin. 

5. The combination with a receiver, ar 
ranged to receive water of condensation, 
and having an air vent controlled by an out 
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wardly opening check valve, a return pipe . . . 
communicating with said receiver, and hay 
ing a section for delivering water to Said 
receiver and a section for conducting water 
away from said receiver, pumping mecha 
nism interposed in the second named section 
of said return pipe and operating to inter 
mittently empty said receiver, said pump 
ing mechanism having associated there with 
a check valve optiming away from the re 
ceiver, a valve can 'olled bypass included in 
the lett in pipe and extending around said 
check wave, and controlling maclianism ac 

0.5 

10 

triated by the rise and fall of the water in 
the receiver for starting and stopping the 
pulaping mechanism. 

In witness whereof, I have he'el into signed 
iny name at Chicago, Cook county, Illinois, 
this 18th day of November 1910. 

A (TSI TS C: ) & I) N.J. 
Witnesses: 

: A RLEs (). SIERVEY, 
.AN N EF. IRI (; IAI)s. ANN 
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