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To all whom 1t may concern.

Be it known that I, JouN R1cHARD SHANK-
LIN, a citizen of the United States, residing at
Charleston, in the county of Kanawha and
State of West Virginia, have invented a new
and useful Kxpansion-Tank, of which the fol-
lowing 1s a specthication.

This invention relates to expansion tanks
tor hot water heating systems. -

As 1s well known, “there are two styles or

characters of hot water heating systems 1n
use, known, respectively, as closed systems
and open systems the two bemg differen-
tiated by the fact that the former includes
a safety valve to increase the pressure 1 the
system, and to obviate danger of explosion
when the pressure reaches the danger limit,
and that the latter includes an open 61&})‘111—
sion tank 1 order to prevent the generation
of undue pressure 1n the system. The closed
system has a decided advant age over the
open system from the fact that 01eater pres-
sure can be secured and m%mtmned and
thus more rapia circulation with enhanced
heating capacity, but, owing to the liability
of the safetv' valve to stick and thus fail to
relieve pressure when the danger point is
reacned, this system has nct been adopted
to any very gv eat extent.

it1s the obuoc‘t of the present mvention,in
a novel and practical manner with pertect
safety from explosions, to secure a greater
pressure 1n a hot water heating System than
that produced by gravity, on the wewhuof the
Watel in thesy Stem whereby mmemmd cireu-
lation willresult, Wh,h&couesnon{ mginecrease
1 the radiation of heat. #urt] ermore, to
rencer 1t possible, without any change in ‘the
system, to Increase or diminish the pressure
therein w hereby to adapt it to ineet the re-
guirements of any 10(3.;..,111;}* In which 1t may
be installed, whether such locality be sub-
jected to extreme cold, moderate cold, or to
relatively mild weather. Hurthermore, to
secure the above objects without necessitat-
ing any change 1n the existing arrangements
of hot water 116&‘5171@ systems.

With the above and other objects in view,
as will appear as the nature of the invention
is better understood, the same Gonsmts, oen-
erally stated, in a closed steam and water
ticht expansion tank depending from the top
of which is a novel form of pressure regulator

or safety valve comprising an infiluent tube i

1 sealed at its upper and lower ends and pro-

vided at an intermediate point with a plu-
rality of orifices, and an effluent tube disposed
preferably concentric of the influent tube
and having its ends open, the lower end be-
Ing term'nated adiacent to the like end of the
influent tube and its upper end being con-
nected with a separating chamber inclu ding
a perforated deflecting plate.

forms a seal for the lower end of the etfluent,
tube, and the pressure in the system will be
dlreoth‘f proportionate to the resistance to
lifting presented by the mercury, as before
the Watel or air, or both can escape from the
expansion eh&mber it will be necessary for
the water followed by the air in the tank to
lift the column of mercury upward mto the
separating chamber where the air and water
separate from the mercury, and the former

escaprs through a suitable overflow or escape

pipe and the latter returns to the lower end
of the influent tube again to seal the effluent
tube. As will be obwous by augmenting
the volume of the mercury the pressure 1n

the system can be increased, and, by de-~
creasing 1ts volume, the pressure will be di-
mmlshed ' |

As amatter of further and specific improve-
ment, and to secure increased pressure in the
System without augmenting the volume of
mercury, a liquid dividing member may be

mployed, in the nature of a tube, which will
be dlsposed within the effluent tube and will

operate to reduce its internal diameter and

also to present an additional path of escape
for the water and mercury from the seal up-
ward to the separ ating chamber.

A further feature of the invention resides
in the fact tlmt by employmfr a hermetically
sealed expansion tank and by disposing the
outlet opening in the influent tube interme-
diate of its ends, there is provided a com-
pressed alr space above the level of the water
in the tank,

until its pressure 1s sufficient to lift the mer-
cury from the seal to the separating cham-
ber. In addition, the compressed air oper-
ates to retain a pressure in the system for a
oreater length of time than could otherwise
1‘esu1t thereby materially augmenting the

circulation of the water thr ough the system.

The invention consists hlrther in the vari-

The mﬂuent_
tube will contain a body of mercury which

and the air thus confined will
‘operate to check the expanslon of the water
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5 of the union that engages 1.1*1 ith the 111‘}1’}18 A is

18 1is prowded at any desired point mterme-

2. | 920,872

ous novel features of construction and combi- |
nation and novel arrangement of parts of an |
expansion chamber for hot water heating
systems, as will be heremafter fully described
and claimed.

In the accompanying drawings forming a
part of this specification, and in which like
characters of reterence indicate correspond- !
ing parts, Figure 1 is a view in ver tical sec-
tion thr OHOh an expansion chamber con-
structed 1n ‘LCCO}deCG with the meseﬁt 10~
vention. Ifig.2 1.:,-, a similar view of a slightly

rodiited form.  Fig. 3 is a plan view of a
dl.:whmﬂm used In connection with the ap-
paratus. |

Referring to the drawings, 1 dec;lmm‘feb
the shell or body of the expansion chamber, 2
the bottom, and 3 the tm'_) tuelﬂof These
parts will be made nrefera ohf or galvanized
boiler iron, and the chamber as a whole is
constructed as an ordinary domestic range
boiler The bottom 2 has connected with 1
an expansion pipe 4 that connects with the
refurn pipe or with the heater in the base-
ment, of the buiiding in which the tank is in-
stalled. The top 3 is provided at its center
with an orifice through Wﬂl@h projects an in-
teriorly threaded mppl pimf}ded with o
flange 6 that bears unon the outer face of the
top and is held agsembled therewith by rivets
7. 'The nipple is engaged by a union 8 which
is provided with exterior threads for the pur- |
pose, and the upper end of the union is re-
duced and exte: 1orly *hreaded and 1s en-
gaged by the lower member 9 of a separating
chamber, designated generally 10, the unpper
member 11 of which is connected with the
member 9 by bolts or rivets 12 that pass
through marginal flanges provided on the
two members for the purpose. 1The flanges
serve to hold 1n position a deflecting plate or
diaphragm 13, which is constru cted of a
sheet of metal and 1s provided with any de-
sired number of orifices 14, three being shown
1n this mstance, which are m"elei ably e::‘*uaﬂv
spaced and dlS“")OSOd adjacent to the we 11.“ of
the chamber mﬂnabers or shells 9 and 11.
The member 11 1s provided with an upstand- |
ing interiorly threaded boss 15, tnat 18 dis-
posed centrally thereof and is eng agged by an
ordinary overflow mge 16.

I'he neck portion of the union is interiorfy
threaded, and is engag ed by the upper
threaded end of a tube 17, while that portion

interiorly threaded “and is em{aged by the
upper threaded end of a tube 18, the lower
end of which 1s hermetically sealed by a cap
19 held 1n place on the tube preferably by a ;

threa,ded' connection therewith. ”Ze LﬂLe 3

diate of 1ts ends with a vlurality of circum-
ferentially alined orifices 20 that serve to
establish communication between the inte-
rior of the tank and the tube. As clearly |1

tube 18 is filled with a column of mercury 21,

| the volume of which will depend upon the
nressure 1t 18 desired to maintain Wlthm the __

systein.

'shown in Figs. 1 and 2, the tube 17 terminates
short of the cap 19, and the lower end of the

As will be readuy understood, the air ﬂnd -

water in the tank pass through the outlet

orifices 20 1nto the interior of the tube 18,
75
and that the mer cury, alr and water pass up- -

which constitutes the lattel an inlivent tube,

ward through the tube 17 to the separating '
chamber, ther 'eby constituting the latter tube

an eiﬂuﬁnt tube, and these LWO tubes, in con-
junction with the cap 19 and column of mer-
cury 21, constitute the parts of a safety

vaive (}f Whlbh the mercury 1s the valve.
As will be obvious, the pressure in the sys-
tem may e increa Seu or diminished by vary-

ing the volume or huik of the mercury; but,
snould 1t be desired to 1ncrease the pressure

without adding to the m@rwr*, the arrange-

80

ment sh LOWN in rig. 218 6‘111]"‘*10}"’3‘{1 This

consists 01 2 tube A‘), which is locseiy dis-
90

posed within the eflluent tube 17, and has 1ts

ends oppositely beveled, in order to insure -
passage mentmmwh ihe tube 1s some-
what less in J_mwih than the distance be-

tween the ecap 16 and the dertecting piate,
and rests upon f the former, but 1s out of con-
tact with tne la ttel Owing to the fact that

o part of the mercury, air and water wiil pass

fH’“‘*

tumwn the tube 22, this constitutes the

olement a ligud (LlVldlﬂg nemoer, and, as

will be perfectiy obvious, the mumged re-

100

sistance presented. to the passage of the

mereury, alr and water (31{13811011_} and inte-

riorly of the tube 22 will be equivalent to

inermsim the bullkk of the mercury. In
order to deuermmo the level of the water

in the tank at a glance, an ordinary glass

oage 23 18 emplﬁyed |
The operation of the tank is as follows:

So long as the pressure within the systenﬂ '

13 ﬂumml the water m the tanik wiil be

110

below the outiet ngmpm 20, but as soon

LRI

&8s the pressure increases, the water will -

naturaiiy expand and {l'f“'pi cach the Opeﬂ— |

im,:; put wiil be retarded or heid in check
3?’ ‘Lﬂ alr 1n the tankk ahove the water
hereny malntaining a mlatwel*f high pres-

, 115

sure on the system with increased heat and -

circuiation. Eﬂlould the plessare reach a
pomt that might be dangercus, the water

ml be forcad 1l wough the openings 20 and
in coniuncilon with the air will act upon

the column of water &Le%dv within the

influent tube 18, and this pressure m.llj'

o1 m,t} }:e exerted upon the mercury o
safe v valve 21, which will he foreed m)wmd

Y31

thr 01153 h the eifluent tube, wm.l ag 5001 88 1t
enters the se amtmﬂ chamber, the water

125

and air sepa arate from the ﬂ'iel"curv and

the former escapes out through the open-
ings 14 of the dellecting plfl.te to the over-

130
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flow pipe 16, and the latter returns to the
lower end of the infiluent tube, and agamn
estabiishes the seal. _

As will be obvious, owing to the inherent
property of the mercury to remain hquid
under all normal conditions, it will be posi-
tive in operating at ail times, so that any
danger of excessive or dangerous pressure
in the system will be positively precluded.
It will also be obvious that as the inercury
not evaporate from the action of the
water or heat, its use will continue indefi-
nitely, in fact, as long as the expansion
tank will last.

I claim:—

1. The combination with a closed expan-
sion tank adapted for use in hot water heat-
ing systems, of a terminally sealed tube de-
pvending from the top thereof and communi-
cating intermediate of its ends with the tank,
a separating chamber supported by the tank,
a second tube arranged within the first
named tube and communicating at its upper
end with the separating chamber and termi-
nating short of the lower end of the outer
tube, and a body of mercury in the outer tube
for sealing the lower end of the mner tube.

2. The combmation with a closed expan-

ston tank adapted for use in hot water heat-

ne systems, of a safety valve arranged there-
in and embodying an influent tube having its
terminals scaled and provided intermediate
of its ends with outlet openings, an effluent
tube arranged within the first-named tube
and terminating short of the bottom thereot,
a column of mercury normally sealing the
lower end of the effiuent tube, and means for
varving the resistance to the lifting of the
mercury, whereby to increase or diminish
the pressure in the system employing the
tank.

3. The combmation with a closed expan-
sion tank adapted for use in hot water heat-

ing systems, of a safety valve arranged

therein and embodying an influent - tube
having its terminals sealed and provided
mtermediate of its ends with openings, an
effiuent tube arranged within the first-named
tube and terminating short of the bottom
thereof, means for dividing the column ot
liquid in the effluent tube, ana a body of
mercury normally sealing the lower end
of the last-named tube.

4. The combimation with a closed expan-
sion tank adapted {for use in hot water heat-
ing systems, of a safety valve arranged
theremn and embodying ifluent tube
having its terminals sealed and provided in-
termediate of its ends with openings, an
efffuent tube arranged within the frst-
named tube and terminating short or the
>ottom thereof, & liquid dividing tube dis-
posed within the effluent tube, and a body
of mercury normally sealing the lower end
of the last-named tube.

&%)
LLL

5. The combination with a closed expan-
sion tank adapted for use 1 hot water

' heating systems, of a safety valve arrenged

therein and embodying an nfluent tube
having its terminals sealed and provided
intermediate of its ends below the top of
the chamber with outlet openings whereby
to provide a compressed alr space above the
level of the liquid of the expansion tank, an
effluent tube arranged within the first-
named tube and terminating short of the
bottom thereof, and a body of mercury
normally sealing the lower ena of the
effluent tube. ' '

6. The combination with a closed expan-
sion tank adapted for use in hot water
heating systems, of a separating chamber
carried thereby, an mnfluent tube sealed at
its terminals and arranged within the tank
and provided intermediate its ends with
outlet openings, an effluent tube arranged
within the first-named tube and communi-
ceting at its upper end with the separating
chamber and terminating at its lower end
short of the like end of the imfluent tube,
and, a safety valve, consisting of a body
of mercury, for sealing the lower end of the
eftivent tube. |

7. The combination with a closed expan-
sion tank adapted for use i hot water
heating systems, of a separating chamber
carried thereby and including a perforated
deflecting plate, an influent tube sealed at
its terminals and arranged within the tank
and provided intermediate of its ends with

outlet openings, an effluent tube arranged

within the first-named tube and communi-
cating at its upper end with the separating
chamber beneath the deflecting plate and
terminating at its lower end short of the
like end of the influent tube, and a safety
valve, consisting of a column of mercury,

| for sealing the lower end of the eflluent

tube.

8. The combination with a closed expan-
sion tank adapted for use m hot water
heating systems, of a safety valve arranged

therein and embodymmg an influent tube

having its termingals sealed and provided
intermediate of its ends with openings, an
effluent tube arranged within the first-
named tube and terminating short of the
bottom thereof, a liquid dividing tube dis-
posed within the effluent tube and having
1ts terminals oppositely beveled, and a body
of mercury normally sealing the lower end
of the last-named tube.

9. The combination with a closed expan-
sion tank adapted for use i hot water

heating systems, of a safety valve arranged

therein and comprising a terminally sealed
tube depending from the top of the tank
and provided intermediate of its ends with
openings, that portion of the tank below

| the openings constituting a water chamber
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and that portion above the openings con- | as my own, I have hereto affixed my Sign i~

stituting a compressed air chamber, a “second | ture in the presence oi two witnesses.

tube arranged within the irst-named tube T

and termma‘umw short of the bottom of the JOHN RIOHARD SHANKLIN.
= latter, and a body of mercury for sealing Witnesses: _

the lower end of the second tube. GeorGE D. HoFFmaN,

In testimony that 1 claim the foregoing ' - FrANK S. APPLEMAN.



	Drawings
	Front Page
	Specification
	Claims

