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To ull whom it may concern:

3e it known that T. Irvixe Cowres, vesid-
ing at Chicago. in the connty of Cook and
State of Hiinois. have invented certain new
and useful Tmprovements in Heating Sys-
temis. of which the following is a complete,
clear. full. and precise specifieation.

My invention rvelates to heating systems,

pariicularly to heating svstems for utilizing
the heat in stenn.

My invention is particilarly adaptable for
heeting water to be used for various pur-
peses, such as for washing and vefilling loco-
ntotive hoilers. :

Anioug the salient objects of my iuvention
are to provide a systent comprising a pia-
rality of heating ‘mechani=ms in cach of
which the heat “rom steam is utilized, these
iechanisms Leing so interconnected that one
mechanism has preference over the others
with respect to the stexin supplys the ar-
rangement being such that when a certain
temperature has been reached i one mecha-
nism the steam supply is awtomatieally di-
verted to other mechanisis: to provide infer-
counections whereby the heating mechaniss
can be used alone or in vadons coinbina-
tions: to provide attachnents whereby heat
from blown-off steam amd water ean be uti-
lized in the mechanixus: and In general to
provide a system which is very flexible and
which can be used in a variety of ways for
reating or other purposes.

Ay ievention, will be cienrly anderstood
by reférence to the following specilication
and accompanying drawings, in which draw-
s,

Figure 1 is the side elevation showing the
construciion, relative pesitions and counee-
tions of a system comprising two {anks, Fig,
2 s sectional view taken on plane 2--2,
e 1, Fig. 3 shows diagrammatieally o
modified arrangewent and interconnection
of healing mechanixms, and Fig. 4 shows the
ends of the two tanks shown m Fig. 1 and
a moedified form of diversion controlling
mechanisin connected therewith.

The apparatus in Figs. 1 and 2 is support-
ed on a conerets bed 1. formiug the v val
2, and an over-flow vat 2. separated . com the
main vat by a transverse wall £ The vat is
sealed by a cover & which engage the lop

of {he structure Lo the top of wall 4 being ¢
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air space 6 over the water. Saddle frames ©
monnited on ihe bed support a large con-
denser tank = avd saddle frames 9 on this
tank in turn sopport a smaller tank 10, The
tank 10 is divided by partitions 11 and 12
into endd compartments 18 and 14 and inte
a heating compurtment 13, Flues 16 {ermi-
naie in the parfiticns 11 ai! 12 so that steams
flowing through the flues wili heat water cir-
culating  throngh compartment 15, The
water te be heated enters compartment 1
from piping 17 and the heated water is con-
veved to the place of consunaption throngh
piping 1%, Piping 19 conncets with compart-
ment 13 to convev thercto the exhaust steam
from steam heating or powér plants or from
steany operated heating or power devices, the
cheek valve 20 being interposed in this pip-
ing to prevent back flow from the heating
fauk. Piping 21 conneets compartment I3
with a live steam delivery pipe 22, a rodue-
ing valve 23 Leing interposed in this piping
together with a main confrelling valve 24,

Thiz piping also includes a valve 25 whiek
is confrolled automatically Ly thermostatic
mechanism 26 which communicated with the
interior of compaztinent 135 ta be influenced
by the temperature of the water ihewin,
The water of eondensation can escape fron:
the steans comparimenis of the tank through
ihe pipitg 27, The piping 28 extends from
the upper part of compartizent 15 and_cou-
{ains n re'ief valve 29 which opens when tha
pressure m the water compartment beconies
too great. as when the service piping 18 i«
suddenly elosod. back flow of the water from
sompartizent 15 being prevented by a chedks
valve 30 interposed In piping 17

The laree beating tank i< divided by par-
tittons 51 and 32 fnto end éoiepartinents 33
and 34 and a water heating compartment
35, these partitions being connected by
flues 56 which communicate. with the end
compartments 33 and 84 {6 receive steams
flow whese heat serves {o raise the tempera-
ture of waler flowing through compurt-
went 35 about the flues 36, The water to be
heated miay enier the compartment 35 di-
vectly through piping 37 comtrolled by the
valve 3% or the water can be foreed into the
compartent through piping 39 by a force
pump 40, a valve 41 being interposed in
piptug 39 Piping 417 serves to {ransmit

below the cover so that the level of water in ; blow-off stemmn sud water from a boiler &
-at 2 is aiwavs below ihe cover to Jeave an | the vat 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 contrelling 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 compartinent
33 through a conoecting pipe 46 so that
10 blow-off steam ecan flow directly from the
space 6 into compartment 33 and from
thence: through the heating pipes 36 and
inte compartment 34 Blow-off waier can-
not flow to the heating tank but remains in-

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

20 sure wiil be greatly relicved, the result be-
ing -that the water boils to generate steam
and this steam will flow through connection

44 into the heating compartments of the
*tank £ To increase the tendency of the
25 blow-off water to boil additional means are
provided for creating vacuum effect in the
stean compartmenis of the tank and in the
space 6 of the vat. This vacuum eflect 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 compartment 34, the pipe extend-
ing to the bottom of this compartment as
shown., As soon as steam  flows - into the
35 steam ccinpartments of the tank it is cooled
by the water abount the flues 35 and is con-
densed. the water of condensation being
taken 1p by the vacuum pump through pipe
48, {his causing the creation of vacuum efect

49 in the steam compartments and also in the
space 6 of the vat, the result being that the
pressure is further reduced in the vat and
further boiling of the blow-off water is
caused. Tlie vacuum cffect can be adjusted
45 50 that the water will boil until all its use-
ful heat is extracted in the form of vapor
and steam which flow through the stean
compartments of the tank 8 to heat the
water circulating about the flues. The water

50 of condensation taken up by pump 47 is
preferably delivered through pipe 49 into
compartment 33 to there mingle with the
water and to add its heat wunits theveto.
The condensation water outlet piping 27
55 from the stoam compartiients of tank 10 is
connected with compartulent 34 so that the
condensation water from tank 10 is also de-
livered to the water to be heated. a trap
valve 50 being interposed in pipe 27 so that

60 (he condensation water will flow from tank
10 to tonk 8 but steam flow hetween the
tanks prevented. A pipe 51 alzo conncets

compartment 24 with the upper part of tvap
_ 50 and thence with the compartment 14 of |
65 tank 10 so that the vacuum -cffect is alw

exiended to the stean 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 34 so that any over-flow water
from tank 10 is caught and delivered by
pump 47 to compartment 35 of tank 8. 75
The piping 17 conneets at the top of tank
§ ‘with compartment 35 so that the water
delivered from the main 37 will flow se-
rially through the tanks, back-flow from
tank [0 to tapnk 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
therefore lost. Tumps 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 57 with the compartment 35, this valve 90
heing controlled by the pressure of the water.
in the tanks io antomatically adjust the -
steam supply to pump. 40: In pipe 5% is
included a hand valve 58 and a governor.
valve 59 which conuects throngh a pipe 60 95
with the »nipe 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 0%
valve 56 will be automatically closed and de-
livery pump 40 stopped. Likewise if the
vacuum effect exceeds a eertain predeter-
mined value valve 39 will shut off the steam
supply from pump 47, the operation of these 105
valves bding well understood in the art.
The " exhaust steam from these pumps is
delivered. throngh piping 61 te the piping
19 so that the heat units from the cxhaust
steam can assist in heating water in tank 10, 110
Piping 62 connects with piping 19 outside
of the check valve 20 and Jeads to compart-
ment 83 of tank 8. Piping 63 connects with
piping 19 inside of the check valve 20 and
also leads to compartment 33. Piping 62 115
includes a back pressure valve 64 which pre-
vents steam flow from tank 8 fo tank 10
and which allows stearn flow from piping 19
to tank 8 only when the pressure inside the
piping exceeds the pressurve for which valve 120
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. . S
The operation of the system can now be 123~
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 exhayst steam
exceeds the pressuré for which valve 64 is 130
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adjusted exhaust steaur 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 condensa-
tion of the steam as it comes in contaet with

-the cold surfaces in the water comparipent

15, As soou as the water has absorbed sufli-
cient heat units to give it a temperature cor-
resnonding to the pressure of the exhaust
stearit, and 1 this pressure exeeeds the pres
sure for which
the exhaust stean flow will be divertetd
throngh pipe 62 to tank 3 and the heat units
of the exhaust steam taken up by the waler
mn tank 8. As the temperature n tank 10
falls steam will again flow and the water
will be quickiy bmugmt up to iis desred
temperature.  Thus all the heat of ihe ex-
haust steam is prunarily available for heat-
ing a sinall volunie of water in tank 10 and
as soon as this small volume of water has
been sufficient]y hc&tod the exhaust steam is

alve 64 has been adjnsted

ki st ot v ot e

i 5

Jiverted to tank § to heat a larger volume :

of water in this tanik. Tank 10 has alwavs
direct eonuection with the piping 19 but
takes on exjuaust steam flow only in suificient
quaniities to mainfain its water ut a certaiu
temperainre, all excess steanmy flowing to tank
8. Reducing valve 25 shorld he get for =2
pressure somewhat less than the pressure for
which valve (4 is adjusted and therefore al-
though wvalve 25 is opened by the thermo-
statict wechanism, live steam will not flow into
tank 10 unless the exhaust steam has a pres-
sure below that for which the reducing valve
is sel. that is, live steam will not flow until
the exhanst steam falls in pressure and 1s un-
able 10 sullicientdy heat the water. For illus-
tration, snppose thak valve 64 is cet for two
pounds aud the reducing valve 23 for one
and oue half pounds. When, now, the sys-
tem s started and the water in tank 10 iz
cold the Inconming exhaust steamn will be im-
wediately r*m:dw'x«ea and eonsiderabla vae
uu effect ereated in the tank «o that live
i s pressuve of one :nd one helf
i1 fow indo the tank to assist the

sleain

exnavst ste:
to banyer
effect (i;;.iih Les
one and oie Lalf pounds the lve steam 8w
will S:np but if during he conrse of opera-
tion e exhunst stesm pressure falis below
one and oue hall pounc
xlx:-dimxl.\' eniers and as
haust steanyagain recovirs
sure.
has been brought ie temperature and the
pressure i {he tank has come {o the jives-
sure of the exhaust steava. and if this pres-

e, As oseon ws the vacuum

until {Le ex-
its normal pre

Alse, as seon as the water in tank 10

o to rapidiy bring the sater up |

. heating mechanizms
and the pressnveriaey above |

! been reached in the heating

itve steam i~ ¢ ) ]
¢ remains yjresiricted so that if the tempoera-

)

¢ heating mechanisms,

temperatie. = l()‘h ianks cau, however, he
dircetly connected with the exhanst steam
sotrce by opening valve 63, whereupon the
heating =wrfaces of the two t
comhined. If the pressure in the tanks s
below one and obe mlf ponnlx live steam
will How to Doth tanks to assist the exhanst

dlﬂ\\ W I” ‘)0,

FRt

-i

steam in rapidly bringing the water to tem- |

If l‘ i« desired to utilize the heat

perature.
C stenm and water, valve 13 1s

fmm u]()\\' u
opened, valve 45 vem: ining closed.
65 ix elosed. the Dlow-efl stemin and the steam
cenestted by the bmmw water in vat 2 will

{ flow throngh the steam rompartments of

tank 8 enly. while if valve 63 is open Dhlow-
off steam will also enter tank 10, but this
valve is pr@fvr::_hl)n closed so that back pres-
sire valve 6 iseffeetive {o automatieally con-
trol the exhaust stean to fank & back flow
of blow -off steam to thc (\uuM sleam sys-
tem being preveuted by valves 20 and G4
With the arrangemoent thu.s far deseribed,
the tanks ean each be used alone for heating
water ov can be used {ogether in various
combinations. The heat pmdmin" nedinm
can he entively live steam. or exhaust steam,

Tf valve

5¢

-

90

or blow-off steain, or different combinations =

thereof.

The exhanst steam flowing through pipe
19 can be eleaned by means of a separator
mechanism 70 which discharges through
piping 71 into piping 44 leading to the sewer.
The blow-off water after hom" deprived of
its heaf. units in vat 2 1s dlsch,xrg(}d te the
sewer through piping 72 connecting with
piping 4 and cunhnﬂed by valve 73, Tho

vat @ is suflicientlv large to receive and to
hold one or more Dlow-off dischar aos, but if

the water in the vat should rvise .\hmo {he’

level of wall 4 the flow-over water will en-
ter compartment 3 and  will discharge
thu.nah piping ;} to the sewer. this piping
having a valve 73 -mr':m.\tx allv e n.mﬂod
hv the level of 1he waier in compartment 3
by rieans of a float having connection
Siecnigh lever wechanizm 77 with valve 75.
In my systen, th c"dox C.. Gie {:muinfr
mechanisni has prefevence in a plarality of
as regards 2 steam sap-
ply, the steam flow to the sald healing
mechanism being unrestricred and being di-
verted only when a certain temp erature has
mechanisni.
This steam supply to-the heating meclanizm

ture falls il ean immediately Le brought
back to the proper value. The diverted
steam ean be uiitlized In any number of aother
Thc diversion fexture

. can be continted progressively to @ number

sure is over two pounds, the exhaust steam '
FFie 3] have shown diagrammatically tanks

flow will be diverted through valve 64 ieo
tank 8. Thas tank 8 hl'.Jl\]deC.lu_\’ receives
exhaust steam supply as soon as the water
in tank 10 bas beon brought to the desired

i

P

of hLesting mechanisms. For m\dmple n

14 .md 8 connected turrvilwl by a diversion

! path, and with the relief pipe 67 T have con-
nected 2 second heating mechanism compris-
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“sufficiently heated by the exhaust steam the ;

“tank 8 and the steam pressure is greater

-nism having preference over the succeeding

4 . 987,861

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

exhaust steam will be diverted to tank 8.
If valve 64 is adjusted for two pounds then :
if ithe exhaust steam pressure is greater than
two pounds the exhaust steam will flow to
tank 8. The water in tank § is soon suffi-
ciently heated and requires. no more steam. :
In the connection between pipe 67 and tank !
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 78 and 79 to
tanks 8" and 10’ to heat the water in these
tanks. If the pressure is less than four
pounds steam will flow through only valve
78 and only tank 10 will be heated. If
there is any heat left in the steam after heat-
ing tanks 8” and 10’ the surplus can be di-
vertea 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 ean be adapted for snceessive connec-
tion with a steam supply source, each mecha-

mechanism with respect to the steam supply.
If, after the steam flow has 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 steam flow |
from pipe 67 will flow in greater part to

Tikewise. should tank 10 become suddenly ;
cool, this tank will have the preferepce and
will divert the steam flow to itself until its
temperature is again restored. Lo

In Fig. 4 is shown a somewhat- inodified !
arrangement for controlling the diversion of-
steam flow from one heating mechanism to !
another... 4n this arrangement a valve 80 in- ;
cluded in piping 19 inside the check valve
90 is thermostatically coniroiled by thermo-.
stetic méchanism 81 influenced by the steam

O

-

-

within the steam compartment of tank 10.
As soon as the temperature of the steam, and

i therefore, of the water reaches a certain pre-

determined value, valve 80 is closed and the
steam flow diverted to other heating mecha-
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-
sure systems. In this case the valve mecha-

. nisms for controlling {!ic flow to the various

tanks would be pressurve controlled so that
when the pressure in a tank reaches a eer-
tain value flow to that tank will automati-
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

70

75

80

85

would stop and the fiuid would be diverted

to tank 8. In accordance with my invgn-.
tion, therefore, a plurality of mechanisms
are each adapted: for connection with a fuid
supply, from which mechanisms the flow is
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
over the succeeding mechanism in the pro-
gression with reference to the flnid supply.

I do not wish ta be limited to-the precise
arrangement which I have shown, as modi-

fications are possible which still eome within

the scope of my invention, and

T 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 heaf uti-
lizing units one at least being a water heater
of the closed condenser type, suitable valve
controlled connections cannecting ‘the sev-
eral heat utilizing units with said source of
steam, whercby the stemn may be diverted

from the said water heater to another of said.

units, and automatic valve actnating mecha-
nism operatively associated with said water
heater, actuated by the changes of conditions
in said water heater due to temperature and
operating te automatically divert the steam
supply =away from the water heater to

; another unit and to switch it back to the
tank 10° until the temperature is restored. ¥ wafer heater.

9, 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 conirolléd 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

. h 1 atic ¥ .
actuating mechanism operatively associnted

90

100
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115
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125
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with said relatively small water heater ac-
tuated by

therein arrives at a predeterinined tempera-
ture, to automatically divert the steaimn sup-

ply from said small water heater to the other |
or others when the temnperature reaches said |

predetermined point and to automaticaily
switch the steam supply back to the smali
water heater whenever the itemperative in
the latter falls below said predetermined
point.

3. In a water heating system, the combina-
tion of a heating ank hd\'m(r a stezm com-

the changes of conditions i in the i
fatter due'to tem perature, and opemrmrr to |

automatically direct the steam snppiy to the |
.rehtne‘v small water heater until the water

and adapted for connection with a source of
exhaust steany, a cheekvalve in said piping,
branch "piping connceling with said first
mentioned piping at a pomt outside of the

eheck valve and having connection with the
cie*m* commartment of the second tank, and
valve mechanism inciuded in said branch
wping for preventing back flow from the
«cond tank to the exhaust steam sonree and
ur-allowing flow from the exhaust steam

aurce to the second tank only when the
3.: re of the e\h'msf steam reaches a cer-
wain \‘due.

in wituesé whereof, I hereunto subscribe

,3; rame, this 20th -day of October, A. D. 35

partment and a water compartiment, & see- IRVING CO\VLES.
ond tank having a steam compartment and Witnesses:
a water compartment, piping conneeting ‘Auvgerr H. Graves,

with the steam compartment of the first tank Crarrs J. Scuapr.
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