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To tull uchomin, it may concern: 
Beit known that I. IRvNG (le vLes, resid 

ing :it (lielago. in the : unity of Cook and 
State vyf lilinois. have ita v ented certain iew 
aid useful uprovenents in Heating Sys 
terius. of which le following is a complete, 
clear, ful. and precise specification. 
My invention relates heating systeliis, 

particularly to heating systems for utilizing 
the heat in steaun. 

Mi vi i vention is articºlar?y" adla talle for 
?ierº tiu?r water teo be uiscal for , varic luis plur 
poses, such as for washitg and refilling loco 
notive lo?ile's. . 
Anjoug ille salient objects of ny in vention 

are to provide a systel: toilprising af pil 
rality of heating mechanisms in each of 
which the het front steam is utilized, these 
nechanisms leig sointerconnecte that ole 
in eclianism has preference over the others 
with respect to the stic: in supply, the ar 
rangenient ibeing stic tilat when a certain 
temperature has been reached i ole necha 
misiin the steam supply is ait « unha tically cli 
verted to ther mechanisi is to provide intel'- 
eolaiections where iby the le: ing melanisans 
can be isel alt?n; or i: \ triots :0inbin:t- 
tions ; to provide at tacle ints werely: het 
from blow-ofi stean a1:? water ":an le ti - 
lized in the mechanisns: and in genera? i () 
provide a system which is very flexile atti 
wiich can be used in a variety of ways for 
jeating or other pirposes. 
My in vetation wil be tie: rly inders (jl 

! y referenice to : le *. llowi::g spécifie:it: il 
and accoupanying drawings, it whici dra w 
ings, 

Figure i is te side eer vationi s?owing the 
construction. relative positioits and connec 
tions of a system coaprising two talks, Fig. 
2 is a sectional view taken in planne 2-2, 
Fig. 1, lig. 3 shows diagrammatically it 
modifieil arrangeaient and interconjection 
of heating mechanisms, and Fig. 4 shows the 
eluds of the two tanks shown in Fig. 1 a 
a motified form of diversil controlling 
mechanis connected therewith. 
The apparat its in Figs. 1 and 2 is suit it - 

ed on a concretº bed 1. fºrning the º in vai 
2. and an over-fiew vat 3, starated . on the 
main vat by a transverse wall 4. Tie Yat is 
sealed by a cover 5 which egag tle toi 
of the structure 1. the . . ) of wall 4 being 
i rele » w tle cover so that te level of water in 
a t 2 is aliwa vis below the cover to leave an 
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air space ti over fe water. S:?ci??e franes 
tronited on tije ?ed support a large con 
denser tak, 8 at: di saddle frames 9 on this 
tank in ti rin sa port a shaller tank 10. The 
tank ( is divided by partitis 11 and 12 
into end compartments 13 asi 14 and into 
a heatig compartment 15. Flues 16 termi 
laie in tie pa riitinus 11 a 1, 1:2 so that stean 
flowing through the ?lui's wili heat water cir 
culating through comparterat 15. tlie 
water te bije heated enters compartiment 13 
from priping 17. and tille heatedli water is con 
veyed to the place of consulation through 
piping 18. Piping 19 connects with compari 
met 13 to convey thereto the exhaust steam 
frill steam heating or lower plants or from 
st ean operated heating or power devices, the 
check valve 20 being interposed in this pip 
ing to prevent inack flow from the heating 
talk. iping 21 connects compartment 1. 
with a live steam delivery pipe 22, a reduc 
ing valve 23 being interposed in this piping 
together with a main controlling waive 2.É. 
This piling also includes a valve 25 which 
is contra lled automatically by thernmostatie 
mechanish 26 which coin unicates with the 
i terior of compartinent 15 i o be in fueiice 
by the temperature of the water herein. 
The water of condensation can escale front 
the stea compartinenis of the tank thrugit 
le pipi y 2. The piping 2S extends fron 
tlie llpire r art of compartime:Int 1:5 ansU.com 
tais a rei'ief valve 29 which opens when ile 
l’e-stre lin the water c:t jumpartiert tie?oli Es 
too gr:t. is when tle service piling S is 
siddelly closed. back flow of tie wate; froit. 
ºartient 15 bei preventie ly a check 
valve 30 interposed in liping 17 
The large beating tak is divided by par 

titions ?i and 32 into end coit,partmetis 3:: 
and 3-4 a ed a water leat ing compart ment 
35, these partitions being con; ited by 
filtres :(; which cevini): unicate vith iline endi 
collapart are its 33 and 3-4 to receive stealii 
?iew wlºse le:at serves to raise the tempera 
ture (if water flowing through compart 
telt 35 about the flues 36. Tie water to be 

heates alay ener tie compartinen 35 di 
rectly through pipii 37 cor rolled by the 

95 

valve S or the water can be furced into the 105 
(toniartinent through piling 39 by a force 
p» -40, a valve 41 being interposed itu 
pipi"g :). IPijing 41° serves to tral?s??? it 
loqw-fi steau f’id water frou a boiler it 
the wat 2, the end of this piping extending (   
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into the tank and being reversely curved 
as shown to form a trap 42, the pipe includ 
ing also a controlling valve 43. By-pass 
pipe 44 connects with piping 41 in advance 

5 of valve 43 and leads to a waste receiving 
source such as a sewer, this piping including 
a controlling valve 45. The air space 6 of 
the vat 2 communicates with compartment 
33 through a connecting pipe 46 so that 

10 blow-off steam car flow directly from the 
space 6 into compartiment 33 and from 
thence through the heating pipes 36 and 
into compartment 34. Blow-off water ean 
not flow to the heating tank but remains in 

15 the vat. The temperature and pressure of 
the blow-off water are usually above the 
natural boiling temperature and atmos 
pheric pressure respectively and when this 
????’ water flows into the vat its pres 

20 sure will be greatly relieved, the result be 
ing that the water boils to generate steam 
and this steam will flow through connection 
4ts into the heating compartments of the 
tank 8. To increase the tendency of the 

25 blow-off water to boil additional means are 
provided for creating vacuum effect in the 
steam compartnenis of the tank and in the 
space 6 of the vat. This vacuum effect can 
be produced by a pump 47 connected with 

30 the steam compartments of the tank, pip 
ing 48 being shown for connecting the pump 
with the compartnent 34, the pipe extend 
ing to the bottom of this compartment as 
shown. As soon as stam flows into the 

35 steam compartments of the tank it is cooled 
by the water about the flues 35 and is con 
densed. the water of condensation ineing 
taken tip by the vacuum pump through Pipe 
48, this causing the creation of vacuum eifect 

40 in the steam compartments and also in the 
spare 6 of the vat, the result being that the 

extended to the steam compartments of tank 
10 and thus to the exhaust supply delivered 
through piping 19. A check valve 52 inter 
posed in piping 51 would prevent back 
flow from the steam compartments of tank 70 
8 to those of tank 10. The relief outlet 
28 from tank 10 also communicates with 
compartment 3. So that any over-flow water 
from tank 10 is caught and delivered by 

| pump 47 to coni partment 35 of tank 8. 75 
The piping 17 connects at the top of tank 
S with compartment 35 so that the water 
delivered from the main 37 will flow se 
rially through the tanks, back-flow from 
tank 10 to tank 8 being prevented by the 80 
check valve 30 already referred to. No 
condensation water or over-flow water is 
wasted as it is all delivered back to the 
water in the tank 8 and no heat units are 
flherefore lost. Pumps 40 and 47 receive 85 
their steam supply from branch pipes 53 
and 54 connected with the main supply pipe 
22. Pipe 53 includes a hand valve 55 and 
a governor valve 56 which connects through 
pipe 5 with the compartment 35, this valve 90 
being controlled by the pressure of the water. 
in the tanks to automatically adjust the 
steam supply to pump 40. In pipe 54 is 
included a hand valve 58 and a governor. 
valve 59 which cominects through a pipe 60 95 
with the pipe 48, this governor valve being 
controlled by the vacuum degree in the tank 
to automatically adjust the steam supply to 
pump 47. If the pressure of the water in 
the tanks exceeds a predetermined value 00 
valve 56 will be automatically closed and de 
livery pump 40 stopped. Likewise if the 
vacuum effect exceeds a certain predeter 
mined value valve 59 will shut off the steam 
supply from pump 47, the operation of these 105 
valves being well understood in the art. - 

ressure is further reduced in the vat and The exhaust steam from these pumps is pump 
further boiling of the blow-off water is 
caused. The vacuum effect can be adjusted 

45 so that the water will boil until all its use 
ful heat is extracted in the form of vapor 
and steam which flow through the steam 
compartments of the tank 8 to heat the 
water circulating about the flues. The water 

50 of condensation taken up by pump 4 is 
preferably delivered through pipe 49 into 
compartment 35 to there mingle with the 
water and to add its heat units thereto. 
The condensation water outlet piping 27 

55 from the stian compartinents of tank 10 is 
connected with compartment 34 so that the 
rodensation water from tank 10 is also de 
livered to the water to be heated a t'ap 
valve 50 being interposed in pipe 27 so that 

60 the condensation water will flow froin tank 
10 to talk 8 hit steam flow between the 
tanks prevented. A pipe 51 also connects 
compartent 34 with the upper part of trap 
50 and thence with the compartment 14 of 

65 tank 10 so that the vacuum-effect is also 

delivered through piping 61 to the piping 
19 so that the heat units from the exhaust 
steam ean assist in heating water in tank 10. ll 

Piping 62 connects with piping 19 outside 
of the check valve 20 and leads to compart 
ment 33 of -tank 8. Piping 63 connects with 
piping 19 inside of the check valve 20 and 
also leads to compartment 33. Piping 62 ll 
includes a back pressure valve 64 which pre 
vents steam flow from tank 8 to tank 10 
and which allows steam flow from piping 19 
to tank 8 only when the pressure inside the 
piping exceeds the pressure for which valve i20 
64 has been adjusted. The steam pressure 
in tank 8 is limited by a back pressure valve 
66 included in outlet piping 67 extending 
from compartment 34. 
The operation of the system can now be l25 

followed. Valve 65 is normally closed and 
the exhaust steam supply through piping 19 
flows into the steam compartments of tank 
10, and if the pressure of the exhagst steam 
exceeds the pressure for which valve 64 is 30 
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adjusted exhaust steau will also flow to tank 
8. Primarily, however, all the steam flows 
into tank 10 on account of the vacuum cffect 
created in said tank by the rapid condels:- 
tion of the steam as it cones in cent: it wit: 
the cold surfaces in the water coin}artet 
15. As soo; as the water has als, bed stili 
cient heat its to give it a tempera: arc cyr 
resioiding to the pressure of the exhaust 
stealin, and if this pressure exceeds the pres 
sare for which valve {64 huas txeen taljuste 4 : 
the exhausi stea fiovv vill be diverteti 
through bipe 62 to tank Sahad the heat units 
of the exhaust steant taken u by the water 
in tank S. As the teipera tire in talk 10 
fails steam will again flow all the yater 
will be quickly brought up to its desired 
temperatie. This all tie heat of the ex 
jailst stcain is jiimarily available for heat 
ing a sijall voline of water in tank 10 and 
as soon as this snail voline of water has 
ileei siliei'ty c?ted the exhaust, stean is 
di verted to tanl. Sito leata larger volume 
of water in this tank. Tajuk 10 has always 
direct comuection with the piping 19 lut 
takes (em exist si eam flow only in sufficient 
qualities to maintain its water it a certaii 
temperati tre. ai excess steam flowing to tank 
8. Reducing valve 23 should be set for a 
pressire somewhat less than the pressure for 
which valve 4 is adjusted and therefore al 
though valve 25 is opened by the tiermo 
static nechanism, live steam will not flow into 
tank () titless the exhaust steam has a pres 
sure below that for which the reducing waive 
is set that is, live steain will not finy until 
ile exasi sten falls in presstire and is un 
able to stilicientiy eat the water. For itis 
trai ici !... suppost: titaf. valve (64 is set for two 
o reis and the redueing - valve 23 for orie 

3 indi ei f îi pot ds. When, nGw, the sys 
te: is stated it the water in tank iO is 
Cold te in:9ning exinaast steim wil be int 
teliately coidensed in considera: vac 
un rific:f cred in the tak so that i ve 

:i ES .?? " . sure (jf one: ºd otº: la: 
; : if a tie iak to assist tie (ii - 

exitiu s? si“: 
t ti: i :-(':'';litiite. As Ston :s tj; e vacitu;} 
efect s? i.; ii:is:es aid ti: piesstni’e ris?s abovs: 
one ar:Jº one half pounds the live steam ?lºvy 
will sfer but if diriigi ile course of opera - 
tion ti:é ex}iti tist st*án presstre falis below 
ole and ole half pflds, live steam in 
medi: ily ente:'s a fici assists tintil lie ex 
haust sem again recovºs its norma pres 
Sc. 

has been brought to ten paratliae aid the 
p'essei te ia is cºre io the ires 
sure of the exhatist stean. and if tilvis pres 
sure is over two pounds, the exhaus stea;in 
fow will be diverted through valve 64 to 
tank 8. This tank 8 automatically receives 
exhaust stean supply as soon as the water 
in tank 10 has lenbroight to the desired 

m te rapidiy bring the water up : 

Ais), asseon as the water in tank 1 ( ; 

i 
i 

| 

3. 

temperature. På Both i anks cali, however, he 
direetly conected with the exhalist Steam 
source by opening valve 65, whereupon the 
heating surfaces of the two tanks will be. 
combined. If the pressure in the tanks is 
below one and otte half onlis live steant 
vvi fiw to il : aks to assist tv Yhist 
sie: inn i rapidly riiging the wat er to tein- . 
perature. If it is desired to rutilize the heat 
fron illow-ofi stea in and water. valve 13 is 
opened, valve 45 remaining close. If valve 
t? is closed the blow-eft stea in aid the steam 
gentiated by the boiling water in vat 2 will 
flow throigh the steam fronpartments of 
tank S only. while if valve 65 is open blow 
ofl sfeam vill also enter tank 10. bit this 
valve is preferribly closed so that rack pres 
sure valve 64 is efective to automatical y co 
rol tº exist ste; , tank 8. b:ck flow 
of blow-off st Dani to tije (Xl1:1ust sten til sys 
tein being preveated by valves 20 and (4. 
With the arrangement this far described, 
the tanks can each be used alone for heating 
water or can he used together in various 
combinatios. ille heat produeing eidin 
can be eitijev live steai, or exhaust steam. 

90 

or blow-off stean, or differerit combinatiols 
thereof. 

'Tihe examist, si eam flowing through vipe 
19 can be cleanied by means of a separt to 
echanism 70 which discharges through 

piping 71 into piping 44 leading to the sewer. 
The blow-off water after being deprived of 
its leaf units in vat 2 is discharged to the 
sewer through piping 72 connecting with 
piping 44 aid controlled by valve 73. The 
vat 2 is sufficicitly large to receive and to 
hold one or more low-off discharges, but if 

s the wate is the vat should rise above thi? 
bevei of wat: 4 the flew-over water will en 
ter comparinent 3 and will disc: 'ge 
through piping 4 to the sewer, this piiring 
la ving a vºlve 75 utomatically controlled 
by the levei of the water in compartment 3 
lov F-heas ºf a fixa lia ving cº« o metªtion 
::i)?riii ogh) ley"e?r ?ni ee}}a nis-m; 77 Wi{h W?:alv?e 75. 

In my systeni, terefore, oile iatit); 
mechaisni has preference in a pittality of 
heairg melebranisms as regardis at is! eam stil p 
ply, the steam flow to the stil helting 
mechanism being in restricted ad ioeing di 

verted only when a certain temperature has 
been retcied in the heating techanism. 
This stoata supply to the eating tiechanisna 
remains restricted so that if the tempera 
ture fas it eam inmediately be brought 
hack to the proper value. The diverted 
steau can ibe utilized in any number of other 
heating mechanisins. The diversion featre 
cal be continue progressively to ai number 
of leating mechanisms. For example. in 
Fig. 3 I have shown diagrammatically tanks 
1f) and S connected together by a diversion 
path, and with the relief pipe 67 I have con 
lected a second heating mechanism compris 

95 
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sufficiently heated by the exhaust steam the 

tank S and the steam pressure is greater 

tanks 8 and 10 to heat the water in these 

- nism having preference over the succeeding 

tank 10' until the temperature is restored. 
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ing tanks 10' and 8. The exhaust steam 
supply piping 19 has unrestricted connection 
with the tank 10 and has connection with 
tank 8 through pipe 62, the flow, however, 
from tank S being. restricted by the back 
pressure valve 64. After tank 10 has been 

exhaust steam will be diverted to tank S. 
If valve 64 is adjusted for two pounds then : 
if the exhaust steam pressure is greater than 
two pounds the exhaust steam will flow to 
tank8. The water in tank S is soon suffi 
ciently heated and requires no more steam. 
In the connection betweef pipe 67 and tarik 
10' is a back pressure valve 78 which, for 
example, may be adjusted for three pounds 
pressure, and in the connection from pipe 
67 to tank 8 is included a back pressure 
valve 79 which, for example, may be ad 
justed for four pounds, and the back pres 
sure valve 66 included in pipe 67 may, for 
example, be adjusted to five pounds. As 
soon as no more exhaust steam is required in 
than four pounds, exhaust steam will flow 
from tank 8 through valves 8 and 79 to 

tanks. If the pressure is less than four pounds steam will floy through only valve 
78 and only tank 10' will be heated. If 
there is any heat left in the steam after heat 
ing tanks ST and 10' the surplus can be di 
vertect to other heating mechanisms, and so 
on, until all available heat has been extract 
ed. The heating mechanism could also be 
connected with the pipe 67 beyond the valve 
66 so that surplus steam over five pounds 
pressure will not be wasted but can be uti 
lized. Thus a plurality of heating mecha 
nisms can be adapted for successive connec 
tion with a steam supply source, each mecha 
mechanism with respect to the steam supply. 
If, after the steam filow as been diverted 
from one mechanism this mechanism should 
again require steam flow, the steam flow will 
automatically be diverted back to the mecha 
nism from the succeeding mechanisms until 
the proper temperature has again been re 
stored. For example, if tank 10' should be 
come suddenly cool, the pressure therein 
would immediately fall and the stean flow 
from pipe 67 will flow in greater part to 

Tikewise. should tank 10 become suddenly 
cool, this tank will have the preference and 
will divert tine steam flow to itself until its 
temperature is again restored. 
In Fig. 4 is shown a somewhat inodified 

arrangement for controlling the diversion of 
steam flow from one heating mechanism to 
another... In this arrangement a valve S0 in 
cluded in piping 19 inside the check valve 
20 is flhermostatically controlled by thermo 
stetic mechanism 81 influenced by the steam. 

within the steam compartment of tank 10. 
As soon as the temperature of the steam, and 
therefore, of the water reaches a certain pre 
determined value, valve 80 is closed and the 
steam flow diverted to other heating mecha- 70 
nism, in this case to the tank 8. This ther 
mostatic control could be applied to both the 
arrangements shown in Figs. 1 and 3. The 
various mechanisms could also be adapted 
for controlling the flow of fluid in fluid pres- 75 
sure systems. In this case the valve mecha 
nisms for controlling lie flow to the various 
tanks would be pressure controlled so that 
when the pressure in a tank reaches : cer 
tain value flow to ihat tank will automati- 80 
cally be closed and the flow diverted to other 
tanks or mechanisms. For example, valve 
80 would be a pressure controlled valve so 
that as soon as the pressure of the fluid in 
tank 10 reaches a certain value further flow 85 
would stop and the fluid would be diverted 
to tank S. In accordance with my inven 
tion, therefore, a plurality of mechanisms 
are each adapted for connection with a fluid 
supply, from which mechanisms the flow is 90 
automatically diverted as soon as the pres 
sure or temperature in the mechanism 
reaches a predetermined value, and the 
mechanisms are progressively so inter-con 
nected that each mechanism has preference 95 
over the succeeding mechanism in the pro 
gression with reference to the fluid supply. 
I do not wish to be limited to the precise 

arrangement which I have shown, as modi 
fications are possible which still come within 100 
the scope of my invention, and - 

I therefore desire to secure the following 
claims by Letters Patent: 

1. In a heating system, the combination 
of a source of steam, a plurality of hea?i uti 
lizing units one at least being a water heater 
of the closed condenser type, suitable valve 
controlled connections connecting the sev 
eral heat utilizing units with said source of 
steam, whereby the steam may be diverted 
from the said water heater to another of said 
units, and automatic valve actuating mecha 
mism operatively associated with said water 
heater, actuated by the changes of conditions 
in said water heater due to temperature and 
operating to automatically diveri, the steam 
supply away from the water heater to 
another unit and to switch it back to the 
water heater. 

2. In a steam heating system, the combi 
nation with a source of steam, of a plurality 
of water heaters of the closed condenser 
type, one of said heaters being of relatively 
small size as compared with the other or 
others, suitable valve controlled connections 
connecting the several water heaters with 
said source of steam, whereby the steam may 
be diverted from the smaller water heater 
to the other or others, and automatic valve 
actuating mechanism operatively associated 
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with said relatively small water heater, ac 
tuated by the changes of conditions in the 
fatter due to temperature, and operating to 
automatically direct, the steam slippiy to the 
relatively small water heater until the water 
therein arrives at a predetermined tempera 
ture, to automatically divert the steam sup 
ply from said small water heater to the other 
or others when the temperature reaches said 
predetermined point and to automatically 
switch the steam supply back to the shali 
water heater whenever the temperature in 
the latter falls below said predeter lined point. 

3. In a water heatingr system, the combina 
tion of a ireating tank having a stein com 
partment and a water" compartent, a sec 
ond tank having a s! eam compartmenit and 
a water compartment, piping connecting 
with the steam compartinent of tle first tank i 

and adapted for connection with a source of 
exhaust stean, a check -valve in said piping, 
is ranch piping connecting with said first 
Frientioned piping at a point outside of the 
eieck valve and having connection with the 
seau connartment of the second tank, and 
salve mechanism inciuded in said branch 
liping for presenting back flow from the 
cond tank to the exhaust steam sorce and 

source to the second tank only when the 
ressure of the exhaust steam reaches a cer 

zain value. 
in witness whereof, I hereunto subscribe 

ir allowing flow from the exhaust steam 

25 

:::y rame, this 20th ªday of October. A. D. 35 
RWENG COWILIES. 

Witnesses: 
ALBERT H. GRAVES, 
CHARLEs J. SCHMIDT. 

  


