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To all whom it may concerm:
- Be it known that I, Cassius CARROLL
Prox, residing at Rochester, in the county of

Monroe and State of New York, have invent-

ed a new and useful Method of Circulating

Hot Water in a Heating System, of which the

following is a specification sufficient to en-

_ able others skilied in the art to which 1t ap-
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pertains to make and use the same.

My invention relates to hot water heating,
and has for its object the forcible circulation
of the water of the heating circuit by pres-
sure of steam on its surface, and its auto-
matic return after passing through the cir-
cuit to the combined steam and water cham-
ber from which it proceeded. The method
of thus effecting circulation will be described
in general and in detail hereinatter.

In the accompanying drawings like parts
in. the ficures are represented by the same
letters. '

Heathered arrows indicate the. di-
rection of steam circulation and unfeathered
arrows indicate the flow of water.

Figure 1 is a vertical elevation showing the
several parts of my heating system 1n opera-
tive relation and exemphlymg one arrange-
ment of devices suitable for carrying out my
method of circulating hot water, the 1l
the containing building being shown in cross
section. Fig. 2 is a central, vertical section
on a larger scale than Fig. 1 of an automatic
regulator for effecting and controlling circu-
lation in a heating circuit as shown m Fig. 1,
the steam supply valves being shown in ele-
vation.
rangement and construction of apparatus
suitable for carrying out my method of circu-
lating hot water. Iig. 4 is a central vertical

section on an enlarged scale of the automatic

as suspended

regulator shown in elevation |
“ Fig.-5 1s a de-

from floor beams in Kig. 3.

Fig. 4. _ -

In Figs. 1 and 3 of the drawings, 1 illus-
trates a steam boiler typical of any steam
senerator, or steam chamber, partially filled
with water of a heating circuit. 2, 2, are wa-
ter radiators connected to the water space of
steam generator 1 by supply pipes 3, the dis-
charge, or return, pipes, 4 from said radia-

tors being connected into the combined.

steam and water radiators 5, 52, these pipes
being preferably provided with a check
valve, as 6, 62, respectively. Discharge pipe

7, which returns water which has been circu-

oors of -

Fig. 3 is an elevation of another ar-

tailed plan view of the valve lever shown mn |

lated through the aforesaid pipes and radia-
tors by pressure of steam on surface ot water

in steam generator 1, i1s connected into said

steam generator preferably below the water
line 8, and 1s provided with a check valve 9
to prevent return of water from said genera-
tor. This pipe has also a branch 10 connect-
ing it with the circulation regulator 11, (this
number being intended to indicate the regu-
lator as a whole), this regulator also having a
steam pipe connection 12 with the steam gen-
erator, sald pipe being extended into the
bowl 13, as shown in broken lnes in Iig. 1
and elevation in Fig. 2. The steam pipe 12
has also an extension 14 to the steam space
at the upper portion of radiator 5, and an
extension 142 to the radiator 5*. IFig. 218
intended to show the same arrangement of
regulator 11 and steam supply pipes 12, 14
and 14% as Fig. 1. The bowl 13 is mounted
to turn on trunnions. |

The operation is as follows: When steam
pressure above pressure of the atmosphere
has formed above the water line 8 1n steam
cenerator 1, it presses the water out through
pipe 3, which is preferably provided with
check valve 18, into and through radiators,
as 2, 2, and thence into the combined steam
and water radiators 5 and 52, Regulator 11
is set at a proper level with radiators 5, 52, so
that they may be filled with water simulta-
neously and to about the same level, or each
1N succession.

water in the bowl 13 of the regulator 1s ar-
ranged for overbalancing counterweight 15
on lever 16, which allows said bowl to talt

downward and assume the position shown in

broken lines in Fig. 2. A bar 20, pivoted to
a lug on the bowl 13, outside of the trunnion
on which the bowl turns, 1s fastened to the
handles or levers of the valves 17 and 19.
When the bowl! tilts downward, the bar 20 1s
raised and the valves opened, admitting
steam to radiators 5, 52, and bowl 13 which,
equalizing the pressure, allows the water con-
tained in the radiators and regulator bowl to
flow out and down through pipe 7 into the
boiler, check valves 21, 22 and 9 preventing
it from being forced back into the radiators.

_ When a predetermined water
level has thus been reached, the weight of
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Valves 17 and 19 may also be so set that the

latter will be opened when the former 1s

closed, in which case radiators 5 and 5* will |

fill and empty alternately, for when the regu-
lator bowl is up, and being filled with water
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from the radiator 5
and valve 19 will be open and admitting
steam to radiator 52%; when the reﬂ*ulator
bowl is so far filled as to tilt down the water
contained in bowl and 1in radiator 5 will flow

back to the boiler, as described above, and

- valve 19 being thus made to close, steam will
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be shut oil from radiator 5*. Steam 1n this
rachator will then rapidly condense, and wa-
ter from the boiler will be forced through
supply pipe 4* and check valve 62 to take its
place. When the regulator bowl has dis-
charged 1ts contents, the weight 15 will sud-
denly raise bowl 13 to the p081t10n shown in
tull lines 1n Fig. 2, which will close valve 17
and open valve ]9 steam 1mprisoned in ra-

dlator 5 will 1mmedla,tehr commence to con-
dense;, and water will be forced into the par--

tial vacuum so formed. The steam admit-
ted to radiator 5* will equalize the pressure
on the water therein with pressure in the
boiler, and water will then flow out by grav-

1ty throuﬂh pipes 7° and 7 into the boﬂer

(check valve 22 preventing its return), and
the cycle of operations will begin again. In
order to give time for steam in the raciators
5 and 5* to condense sufliciently between the
rise and the fall of the regulator bowl, it may
sometimes be necessary to place a valve 23 in
the pipe 7 leading from the regulator (Fig. 1)
to throttle the discharge.

In Ifigs. 3,4 and 5 the same O'eneral form of
apparatuq as that just described is shown in
connection with another type of regulator,
which is a tank 24, within which is a circular
float 25, free to move up or down. On top of
the float is fastened a bar 26, and a Sumlar
bar 27 is attached to the bottom. A bar 28
1s pivoted on a rod 29 near the bottom of the
tank. DBar 28 has a weight 30 fixed to 1ts
upper end, for a purpose to be set forth.
The steam supply pipe 31 from boiler 1
branches near the tank into two pipes 32 and
33.
valve the pipe has a short branch 35, with
the end opening into the tank, and a branch
36 extending to the top of the condensmg ra-
chator 5% Plpe 33 has a valve 37, and be-
yond this valve the pipe extends into an-
other tank 38, and through said tank to top
of radiator 5. Tank 38 contains no float,
valves, or bar like those in tank 24. To the
stem of each of the valves 34 and 37 is fixed a
yoke 40 (see Fig. 5) at the end of a short arm
41, adapted to “be engaged by bar 28 which
comes in contact with the end of hooks 42,
thereby operating or turning the valves when
the bar is moved from one side of the tank to
the other. Operation of the system as con-
structed in this manner is as follows: The
pressure of steam 1n boiler 1 forces water up
through supply pipe 3 and radiators 2, 2, into
the condensing radiator 5%, and thence OVer-
flows throuﬂ'h pipe 72 into the regulator 24,

ralsing the ﬂoat 25 therein. As the ﬂoat

5, valve 17 will be closed

Pipe 32 has a valve 34, and beyond this

854,054

rises, the bar 27 on its lower side presses
against the bent portion of the vertical bar
28, and forces 1t to the left, When the float
has risen high enough, bar 28 has been car-
ried so far over that 1t has just passed the

vertical plane of its pivotal support, and

weight 30 then causes 1t to suddenly fall the
remaining distance to the position shown in
full lines in Fig. 4. In so doing bar 28 en-
cgages the W,roke on each of the valves 34 and
37, swinging said yokes into position shown
1n Flﬂ 5. In this position valve 34 1s ar-
ranﬂed to be open, and valve 37 c losed.

Then steam will flow through valve 3
the top of tank 24 and radiator 52, equa,h?mn
steam pressure and allowing water to flow by

gravity into the boiler throu'Dh check valve '

43 and pipe 7. As water leaves the tank, the
Hoat gradually sinks, and bar 26 presses on
the slanti g portion of bar 28, and before the
float reaches its lowest level the center of
oravity of the bar passes the vertical plane of
1ts pivotal support and falls over to the right
(shown by dotted lines in Fig. 4) engaging
the operating yokes 40 as before, and, revers-
ing the valves, shuts off steam from tank 24
and radiator 52, and admits 1t to tank 38 and
radiator 5. This will allow water which has
largely filled said tank and radiator by rea-
son of the boiler pressure and the condensa-
tion of steam admitted to them through
valve 37 in the first operation, to flow bach to
boiler 1 through check valve 44 and pipe 7.
Steam inclosed within tank 24 and radiator
52 then begins to condense, water 1s forced in
from the boﬂer the float rises, and the cyecle
of operations is again repeated
1t is not necessary that regulator 11 should
be located at the top of the circuit, or on the
same level as radiators 5, 5. It may in fact
be located in a basement and but little above
the level of the steam-water supply chamber.
The duphcate system of condensing radia-
tors 1s especially advantageous in large heat-
1ng systems, as flow from, and return to, the
steam generator can thus be made practi-
cally continuous, and piping for the system
as a whole can be made smaller for a given
volume of circulation; but 1t 1s obwous that
raciator 5* with its connectmg pipes and
valves can be omitted when an mtermittent

flow through the heating system 1s admuissi-

ble. Also that if valves 17 and 19 be set to
open at the same time and close at the same
time, the two circulation circuits will be op-
erated as one; m which.case the said valves
as shown in the position in I1gs. 1 and 2 will
both be closed.

i do not confine myselt to the appamtus
herein described and shown in the accompa-
nying drawings, as equivalent instrumen-
talities may be employed for embodying the
general method which I claim of effecting
water circulation in a hot water heating sys-
tem, further variations in design and ar-
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rangement being shown and described in
my “concurrent apphcatmn (which has gone
to issue) on mechanical features.

This method of forcibly circulating water
of a hot water heating circuit is suited to
meet most situations where either live steam,
or any other arrangement of a hot water 011‘-
cuit, would 0therw1se be employed. When
the S}"‘stem is properly arranged and installed
as herein described, 1t 1s automatic in opera-
tlon, requiring no special attention, and

possesses all the desirable qualities which o0

with a mechanically forced circulation of hot
water, such as small supply and return pipes
not requlrmw to be run con any fixed grade,
evenly heated radiating surfaces, avoidance
of water-hammer, easy pr otectmn agalnst
freezing, no trouhlo with air in pipes or ra-
diators, ete.

What T claim and desire to secure by Let-—

tters Patent 1s:

The method of circulating hot water in
) hot water heating circuit, conqmtmw n
forcing water by steam pressure on 1ts su.c-
face thr()uah a portion of the circuit to a
higher level return flow through said por-
tion being prevented; automatlcallv and

suddenly admitting Ste&m to the circut

above the upper level of the water, thus per-
mitting the water to flow by gl'c!,Vlt‘V through
the remainder of the circtit to its Startmo'
point; and automatically and suddenly shut-
ting off the steam to the upper portion of the
m“cul{ thus perml‘ttmo the pressure in said

upper portmn to be dlmmlshed ‘hv condensa-

t1on.
2. The method of ClI‘GIﬂ&tlIlU‘ hot water

(;ontam(,d N a steam boller 1]:1 a hot water

heating circuit, consisting in forcllw the

boiler water by steam pressure on its surface
through a portion of the circuit to a higher

level, Teturn flow through said portion bemﬂ

preventcd automatlcallv and suddenly ad-
mitting steam to the circuit akove the upper
level of the w ater, thus permitting the water
to flow by gravity through the remainder of
the circuit back 111t0 the boiler; and auto-
matically and suddenly Shu‘ttmo oftf  the
steam to the upper portion of the clrcmt t0
permit the pressure in said upper portlon to

be reduced by condensation.
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3. The method of clrculatuw hot water in
a hot water heating circuit, conmstm@ n
torcing water by steam pressure on 1its sur-
face ‘chrouﬂ'h a portion of the circuit to a

space at a hlgher level, return flow through

sald portion being prevented automatlcall}
and sudden]'v admlttmﬂ steam to said space,
thus permitfing the water to flow by gravity
through the remainder of the circuit to ifs
starting point; and automatically and sud-
denly Shuttlnﬂ* steam off from said space,
thus permitting steam pressure in the space
to be diminished by condensation, the sup-
ply of steam to said space being controlled
according to the water level therein.

4. The method of circulating hot water in
a hot water heating circuit, GOl’lSlSt]IlG' n
forcing water bv Steam pressure on 1ts sur-
face throuﬂ*h a portion of the circuit to a
higher 1evel, return flow through said por-
tion heing prevented; automatically and
suddenly admitting steam to the circuit
above the upper level of the water, thus per-
mitting the water to
the remainder of the circuit to its startmff
point; and automatically and suddenly shut-
ting off the steam to the upper portion of

the circuit, and condensing it on radiating

walls in the circuit, to reduce steam pressure
in smd upper portlon of the circuit.
The method of circulating hot water in
a plu:ra 1ty of hot water heatmg cireults, con-
sisting
1ts surrace through a portion of each circuit
to a higher level, return tlow through said
portion being prevented automatwahy and

suddenly admlttmﬂ' steam to each circuit
above the upper ]evel of the water, to per-

mit the Water to flow by Urawty thr ouo'h the

remainder of each circuit to its St&l"tlllﬂ

point, return through this portion of the cir-
cuit bemﬂ prevented and automatically and
suddenly shutting off the steam to the upper
portion of each circuit and reducing its pres-
sure therein by condensation, to permit
water of the circuit to be forced imnto said up-
per portlon to replace the steam.
CAS‘%IUS CARROLL PECK.
Witnesses:
CHARLES L. VVHITMOBE
Writriam W. WHITMORE.
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