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15 Claims.

The invention relates to improvements in
heating systems.

The object of the present invention is to im-
prove the construction of heating systems miore
especially the construction of beilers for steam
heating systeins, hot water heating systems and
vapor heating systems and to eliminate there-
from long water heating coils. Long coils in
boilers have a short life because the intense heat
forces the water out of the coils, leaving nothing
to protect the coils but hot and almost dry va-
por or superheated steam which causes erosion
to set up or practically causes the coils to burn
out.

It is an object of the present invention to
provide a water heating unit adapted to take the
place of long coils and having a plurality of short
coils sufficient in number to supply the heces-
sary total coil length and equally efficient with
respect to heating qualities as long coils.

With these and other objects in view, the in-
vention consists in the construction and novel
combination and arrangement of parts herein-
after fully described, illustrated in the accom-
ranying drawings and pointed out in the claims
hereto appended, it being understood that vari-
cus changes in the form, proportion and minor

details of construction, within the scope of the

claims, may be resorted to without departing
from the spirit or sacrificing any of the advan-
tages of the invention.

In‘the drawings:

Figure 1 is a side elevation of a portion of a
heating system constructed in accordance with
this Invention and showing a boiler and steam
drum for steam heating.

Figure 2 is a vertical sectional view of the same
partly in elevation.

Figure 3 is a horizontal sectional view taken
substantially on the line 3—3 of Figure 2.

Figure 4 is a similar view taken substantially
on the line 4—4 of Figure 2.

Figure 5 is a horizontal sectional view on the
line 5—5 of Pigure 2.

Figure 6 is a horizontal sectional view on the

line 6—5% of Figure 2. :
Figure 7 is an enlarged vertical sectional view
of one of the multiple coil water heating units.

Figure 8 is a transverse sectional view of the

same on the line 8—8 of Figure 7.

In the accompanying drawings and in which
is illustrated the preferred form of the invention
i designates a boiler having a fire pot or com-

. bustion chamber 2 in its lower portion and pro-
vided at the front of its lower portion with doors

(CL 122-—252)

22 and 3 communicating with the fire pot or -
combustion chamber and with the ash pit 4 or
space below the fire pot or combustion cham-
ber. In practice the boiler will be provided with
a sultable grate (not shown) but it will be un-
derstood that any fuel or heating means may, of

_ course, be employed, such as coal, oil or gas and

while the boiler is shown reetangular in cross-
section it may be of any other desired configura-
tion. :

The boiler is equipped witlr upper and lower
groups of multiple coil water heating units 5
and 6 arranged in rows of the required mumber,
three rows of three units each being shown in
the accompanying drawings for convenience of 15
illustration. . Each of the multiple coil water
heating units is of the same construetion and
consists of a central vertical pipe T and rela-
tively short upper and lower inner and outer
coils, The central vertical pipe 1 is provided: g
with a central horizontal partition 8 which di-
vides the pipe T into lower and upper inlet and
outlet chambers or sections 8 and 0. The in-
ner and outer lower coils I and {2 surround the
lower section of the vertical pipe T and have gg
their lower ends. £3- and 4 secured to the verti-
cal pipe T at the lower portion thereof and com-
municating with the interior of the same. 'The
upper ends 15 and 16 of the lower inner and
outer coils are connected with the upper section 30
or chamber I0 of the pipe T at the lower portion:
thereof.

The lower ends T and I8 of the inner and
outer upper coils are secured to the pipe T and
are connected with the  same at the upper por- 35
tion of the lower chamber or section 9 and the
upper ends 19 and 20 of the inner and outer up-
per' coils-are- conneeted with the upper section
or chamber [0 of the pipe 1 at the upper por-
tion thereof. The terminals of the coils are pref- 40
erably welded in openings in the vertical’ pipe 1
but they may be secured to the same in any
other desired manner as will be readily under-
stood. The inner and outer coils are of different
diameters and are preferably arranged concen- 45
tric with the pipe 7 which is located: centrally
of the inner and outer coils. While double coils
are shown at both the upper and lower portions
of the vertical pipe T it will be' apparent that a
single coil may be employed for each of the 50
chambers or sections of the pipe T'if desired. By
providing the inner and outer lower and upper
coils and the divided pipe 1 relatively short coils
may be employed instead of a single contitiuous:
long coil and’ water-is introduced: into- the: lower 55
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20

30

3

" chamber at the lower end thereof and in circu-

. Iating through the vertical pipe T and in passing

 -from the lower chamber to the upper:chamber
- thereof will. circulate through .the inner and

10

outer: coils, water from the lower portion of the

-lower chamber being delivered to the lower por-
“tion of the upper chamber and water from the

upper portion of the lower chamber being deliv-
ered to the upper portion of the upper chamber,

~The upper group of multiple coil water heating
units constitute ‘a preheater and are connected

- -with ‘a réturn pipe 21 which receives water of
-condensation from room radiators.(not shown)

of . the heating  system. The upper preheater
group of multiple coil units-are located above and

-spaced from the fire pot or combustion chamber
~and the lower group.of multiple coil units are

located below. the upper group in the space be-

~tween-the upper group and the fire pot.or com=

=

“bustion chamber.

connected by lower and upper transverse pipes 22
and- 23 and the lower and upper transverse -pipes
are connected by lower and upper horizontal side
pipes-24 and 25.
preferably extend through the sides of the boiler
and- the lower and upper horizontal side pipes
24 and 25-are preferably -arranged exteriorly-of

the boiler as clearly illustrated in Figures 3-and 4

of the drawings. The return pipe 21 from the
room radiators is connected with the lower side
pipes of the upper group of multiple coil units for
delivering the water of-condensation to the pre-

" heater group of. multlple c011 umts at ‘the lower
5.

40 .

45,
" connected by short pipes 28 with fire pot or com-

ends thereof.
.The upper horizontal Slde plpes are connected

by vertical connécting pipes 26 located at the front.

portion of the boiler at opposite sides thereof and

connected at their -upper portions with the said -

horizontal side pipes 25 and extending downward-

" 1y therefrom to the lower portion of the boiler and

provided at their lower ends with horizontal arms

‘or extensions 2T approximately L-shaped and ex-

tending across the sides of the boiler at the lower
portion thereof and partially across the back and

bustion. chamber radiators 28 located within the

" fire-pot; or .combustion chamber of the boiler and-
. receiving the preheated water from the upper
“50..

group of multiple coil units. ‘The combustion

“chamber radiators which may be of any desired
~ construction are connected at the top by short

55..
ly illustrated in Figure 5 of the drawings.

60.
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pipes 29 w1th horizontal approximately L-shaped

pipes 30 excendmg across -the sides of the boiler -

and part1a,lly across the back of the same as clear-

The lower group of multiple ‘coil units 6 are
connected by lower and upper transverse pipes
31 and 32 extending across the boiler and through

the same and connected at their terminals with -

lower and upper horizontal side pipes- 33 and 34.
The lower horizontal side pipes 33 are connected
at 35 by suitable couplings with the upper radiator
connecting pipes 30. and the water heated by the
radiators enters the latter at the bottom thereof

and leaves the radiators at the top of the same
~and flows into the lower ends of the vertical pipes

of the:lower multiple coil units. - The upper hori-

-zontal side pipes 34 of the lower group-of multiple

coil-units are -connected by feed pipes 36 with a
steam drum 37T preferably located above the boiler

-and -disposed : transversely of the same but the
_steam drum may be arranged in any other desired

position- either at the top of the boiler or at any

- other ‘place-.on the same should convenience re-

The lower ends.of the vertical
‘pipes of the upper group of multiple coil units are

The transverse pipes 22 and 23 -

vertical connecting pipe 26.

2,043,883

quire or dictate a different position of the steam

drum. When the boiler is used in-a hot water

heating system the steam: drum, of ‘course, will
not be necessary and may be omitted. - The upper

group of preheater multiple coil units are located -

at a point where the gases and other products
of combustion are the coolest before passing off
into the smoke pipe (not shown) but it has been
found that such gases and products.of.combustion
have sufficient heat to raise the temperature of
water in a steam heating system to approximately

5

-10

220° P, and in a water heating system to raise the -

temperature of the water to-approximately 180° F
The heat is practically all absorbed by the radla.-

"tors and the upper and lower groups of multiple

coil heating units so that comparatively little heat
is wasted and" escapes through the smoke plpe to
the chimney. "

15

A main feed pipe 38 leading to-the room radla- )

‘tors (not shown) is connected: with the steam

drum at the top thereof and drain pipes 39 which
are connected with the steam drum at the bottom

20

thereof extend from the ends of the steam drum -

to the upper ends of the vertical connecting pipes
26.
connected by vent pipes 40 with the steam drum

at points above the' drain pipeto prevent the.

formation of a steam lock which might interfere
with-the-circulation of water through the groups-
of multiple coil water heating units-and the com-
bustion chamber radiators. A thermometer: 412

The vertical connecting pipes 26 are also 25

30

is.connected with one of the upper horizontal side =

pipes of the lower group of multiple coil -water

heating units for indicating the ‘temperature of

the water or steam fed to the steam drum and
in practice the boiler:will be provided with suita~ -
ble gauges (not shown) and a pressure relief valve
(not shown) when such instruments are desirable-

35

or necessary.. -The heating system" is provided. .

with drain:cocks 41, 42 and 43. The drain cock
4¢ which is preferably connected with the return
pipe 21-at the bottom thereof is for draining the
upper group of multlple coil water heating units
but it may be located at any other desired point:

“The drain cocks 42 and 43 are for draining the 4

lower group of multiple coil water ‘heating units,
the radiators- and also the steam -drum. - The
drain cock 42 is preferably connected with one
of the arms or pipes 2T and the other drain cock
43 is preferably located at the lower end of the
These drain -cocks
may be located at any other convenient point and
any desired number of drain cocks may be pro-
vided.

What. is clalmed is

- 1. In a heating system, a b01ler 1ncluding a’
multiple coil water heating unit comprising a pipe
provided between its ends with a partition divid-
ing the pipe into an inlet:chamber and an outlet
chamber, and relatively short coils located at the
inlet and outlet chambers-and surrounding the

‘said pipe, said coils being in connection at one.

end with the inlet chamber at a point adjacent
to one end of the.latter, and being in connection
at their opposite end with a correspondmg point
of the outlet chamber.:

40

50

Q/l

60
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2. In a heating’ system, a boiler mcluding a v

mult1p1e coil -water heating unit comprising ‘a
pipe provided between its ends with a partition

dividing the pipe into an- inlet. chamber and .an 70

outlet chamber each having an inlet and an out-

of different diameters arranged-one within the
other and surrounding each of the chambers of
the said pipe, the 1n1et ends of-the coils of the:

let end, and a plurality of relatively short coils - -

75 :
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inlet and outlet chambers being connected with
the inlet chamber adjacent to one end thereof
and the outlet ends of the coils being connected
with the outlet chamber adjacent to the corre-
sponding end thereof and each of the coils being
arranged to connect the inlet and outlet cham-
bers whereby water entering the inlet chamber
is caused to pass through the same and through
the coils into the outlet chamber.

3. In a heating system, a boiler including a

multipie coil water heating unit comprising a
vertical pipe provided between its ends with a
partition forming separate lower inlet and upper
outlet chambers, and relatively short upper and
lower coils surrcunding the inlet and outlet cham-
bers of the pipe, the lower coil having its lower
end connected with the iniet: chamber at the
lower portion thereof and its upper end con-
nected with the outlet chamber at the lower por-
tion of the same and the upper coil having its
lower end connected with the upper portion of
the inlet chamber and its upper end connected
with the upper portion of the outlet chamber of
the said vertical pipe.

4. In a heating system, a boiler including upper
and lower groups of multiple coil water heating
units each comprising a vertical pipe provided
between its ends with a partition dividing the
interior of the pipe into separate upper and
lower chambers and relatively short upper and
lower coils surrounding the said pipe, the lower
coil having its lower end connected with the lower
chamber at the lower portion thereof and with
the upper chamber at the lower portion of the
same and the upper coil having its lower end
connected with the upper portion of the lower
chamber and the upper portion of the upper
chamber, means for connecting the upper group
of multiple coil units with one another and with
a return pipe fo form a preheater, means for
connecting the lower group of multiple coil water
heating units with one another and with the said
upper group of units, and a feed pipe connected
with the lower group of water heating units.

5. In a heating system, a hoiler including uppsr
and lower groups of multipiz coil water heating
units each comprising a vertical pipe provided
between its ends with a partition dividing the
interior of the pipe infoc separate upper and lower
chambers and relatively short upper and lower
coils surrouanding the said pipe, the lower coil
having its lower end connected with the lower
chamber at the lower portion thereof and with
the upper chamber at the lower portion of the
same and the upper coil having its lower end
connected with the upper portion of the lower
chamber and the upper portion of the upper
chamber, means for connecting the lower ends
of the vertical pipes of the upper group of water
heating units with one another and with a return
pipe to form a preheater, means for connecting
the lower ends of the vertical pipes of the lower
group of water heating units with the upper ends
of the vertical pipes of the upper group of water
heating units, and a feed pipe connected with
the upper ends of the vertical pipes of the lower
group of water heating units.

6. In a heating system, a boiler including
upper and lower groups of multiple coil water
heating units each comprising a vertical pipe
provided between its ends with a partition divid-
ing the interior of the pipe into separate upper
and lower chambers and relatively short upper
and lower coils surrounding the said pipe, the
lower coil having its lower end connected with

3.
the lower chamber at the lower portion thereof
and with the upper chamber at the lower por-
tion of the same and the upper coil having its
lower end connected with the upper portion .of
the lower chamber and the upper portion of the
upper chamber, means for connecting the upper
group of multiple coil units with one another and
with a return pipe to form a preheater, means
for connecting the lower group of rmultiple coil
water heating units with one another and with
the said upper group of units, a steam drum, and
a feed pipe connecting the lower group of uniis
with the steam drum.

7. In a heating system, a boiler including upper
and lower groups of multiple coil water heating
units each comprising a vertical pipe provided be-
tween its ends with a partition dividing the in-
tericr of the pipe into separate upper and lowéer
chambers and relatively short upper and lower
coils surrounding the said pipe, the lower coil
having its lower end connected with the lower
chamber at the lower portion thereof and with
the upper chamber at the lower portion of the
same and the upper coil having ifs lower end
connected with the upper portion of the lower
chamber and the upper portion of the upper
chamber, means for connecting the lower ends
of the vertical pipes of the upper group of water
heating units with one another and with a return
pipe to form a preheater, means for connecting
the lower ends of the vertical pipes of the lower
group of water heating units with the uppsr ends
of the vertical pipes of the upper group of water
heating units, a steam drum, and a feed pipe con-
nected with the upper ends of the vertical pipes
of the lower group of water heating units and
with the steam drum.

8. In a heating system, a boiler including upper
and lower groups of multiple coil waier heating
units each comprising a vertical pipe provided
between its ends with a partition dividing the
interior of the pipe into separate upper and lower
chambers and relativelyshort upper andlowsarcoils
surrounding the said pipe, the lower coil having
its lower end connected with the lower-chamber
at the lower portion thereof and with the upper
chamber at the lower portion of the same and the
upper coil having its lower end connected with
the upper portion of the lower chamber and the
upper portion of the upper chamber, means for
connecting the upper group of multiple coils units
with one another and with a return pipe to form
a preheater, means for connecting the lower
group of multiple coil water heating wunits with
one another and with the said upper group of
units, a steam drum located above the boiler, a
feed pipe connecting the lower group of units
with the steam. drum, and a vent pipe connect-
ing the upper group of water heating units with
the steam drum to prevent the formation of a
steam lock and interference with circulation
through the water heating units.

9. In a heating system, a boiler including upper
and lower groups of multiple coil water heating
units each comprising a vertical pipe provided
between its ends with a partition dividing the in-
terior of the pipe into separate upper and lower
chambers and relatively short upper and lower
coils surrounding the said pipe, the lower coil
having its lower end connected with the lower
chamber at the lower portion thereof and with
the upper chamber at the lower portion of the
same and the upper coil having its lower end
connected with the upper portion of the lower

40:

45

50

65

chamber and the upper portion of the upper 75
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o cha,mber means for connecting the lower ends

10

15

of the vertical pipes of the upper group of water
heating tnits with one another and with a re-
turn ‘pipe to form a preheater, means for con-

necting the lower ends of the vertical pipes of the
lower group -of ‘watér heating ~units with the

upper ends of the vertical pipes of the upper group

of water heating units, a:steam drum located-
“above the boiler, a feed pipe connecting the steam

drum. with -the upper ends of the vertical-pipes
of the lower group of -water heating units, and

‘a drain pipe connecting the steam drum with the

upper ends of the vertical pipes of the upper group
of water héating units to prevent the formation
of a steam lock and interference with, circulation

“through the upper and lower groups of wa.ter

- heating units.

20

25

10. In. a heating system, a, boiler mcludmg a
fire pot, an upper preheater group of multiple coil

“water heating units located above and spaced
from the fire pot, a lower group of multiple coil.
‘water heating units located above the fire pot and

between the same and the upper preheater group
of water heating units, radiators-located within

“the fire pot, a return pipe connected with the up-

per preheater group of multiple coil water heat-

inz units, means for connecting the upper group

--of water heating units with the fire pot radiators,

30

R )

40

means for connecting the fire pot radiators with-
the lower group of multiple coil water heating

units, and a feed pipe connected with the lower
group of multiple coil water heating units. -~ -
‘11, In aheating system, a boiler including a fire
pot, an upper preheater group. of multiple coil
water heating units located above and spaced
from the fire pot,:a lower group of multiple coil

" water heating units located ‘above the fire pot
.and between the same and the upper preheater

group of water heating units, each of said multiple
water ‘heating ‘units' comprising a vertical pipe

- provided between its ends with a partition form-

ing separate:lower and upper inlet and ouflet

“‘chambers and relatively short coils surroundmg

7»451

.55

60

. 85

the pipe at the said chambers, each of the coils -

having its ends communicating with both. of the,

_chambers and forming a communication between .
the inlet-and outlet-chambers of the pipe, ra-

diators lecated within the fire pot, a return pipe

- connected - with the upper preheater: group of
-multiple coil water heating units, means for con-

necting the upper group of water heating umts
with the fire pot radiators, means for connecting
the fire pot radiators with the lower group of

multiple coil water heating units, and a feed pipe
‘connected with the lower group of multlple co11,
water heating units. -

12, In @ heating system, a boiler mcludmg a

ﬁre pot an upper preheater group of multiple coil
water heating units located above and spaced
from the fire pot, a lower group of multiple coil
water heating units located above the fire pot
and ‘between the same and the upper preneater

group of water heating units, radiators located
‘within the fire pot; a return pipe connected with

‘the upper preheater group of’ multiple coil water
heating units, means for connecting the upper
group of water heating units with the fire pot

2,048,883

radiators, means for connectmg the fire pot ra- -
diators with the lower group of multiple coil water

heating units, a steam drum located above the
boiler, a feed pipe connecting the steam drum
with ‘the upper’ outlet chambers of the vertical
pipes’ of -the lower ‘group of multiple coil water
heating units, and means for also ccnnecting

-the steam drum.with the upper ends of the ver-

tical pipes of the upper preheater group of watler -

“heating units to prevent a steam lock interfering

with circulation of water through the water heat-

-ing units and the radiators.

13. In a heating system, a boiler 1ncluding up-

‘per and lower groups of multiple coil units ar-

ranged in -rows and each comprising a vertical
pipe haying its interior divided into two sepa~
rate chambers, the lower chamber constituting

15

an inlet chiamber and the upper chamber an out-

“let, chamber, and a plurality -of coils surrounding

the pipe and each having one terminal connected
with the lower chamber and the other terminal
with the upper chamber, upper and lower trans-

verse pipes connecting the multiple coil units of-

each row, upper and lower side pipes connecting
the transverse pipe, means for connecting the up-
per side pipes of the upper group of multiple coil
heating units with the: lower side pipes of the
lower group of multiple coil units, and a feed
pipe connected. with the upper 51de mpes of the
lower group of mulliple coil units.

© 14. In a-heating system, a boiler including up- -
- per and lower. groups of multiple coil units ar-
ranged in rows and each comprising -a vertical

pipe having its interior divided into two separate
chambpers, the lower chamber constituting anin-

pipe and each having one terminal connected with

20

30

35

‘let’ chamber and. the upper chamber an outlet. -
_chamber, and a plurality of coils surrounding the

the lower.chamber and the other terminal with .-

the upper chamber, upper and lower transverse
pipes connecting the multiple coil ‘units of each
row, upper and lower side. pipes connecting:the
transverse pipe, radiators located below the lower

40

group of multiple coil units, means for connect-: -

ing. the upper side pipes of: the upper group
of multiple’ coil units with the radiators -at the
bottoms. thereof, means for connecting the lower

" side ‘pipes of- the lower. group of multiple: coil
units with the radiators at the tops thereof, and

& feed pipe connected with the upper side pipes
of the lower group of multiple coil units:

15. A water heating device comprising a verti-

cal pipe provided betwen its ends with a partition
forming separate -lower inlet :and upper out-
let chambers, and relatively short upper and
lower coils surroundingthe inlet and outlet cham-
bers of the pipe, the lower coil having its lower
end connected with the inlet chamber at the lower
portion thereof and its upper end connected with
the outlet chamber -at the lower portion of.the
same and the upper coil having its lower end con-
nected with the upper portion of the inlet cham-
ber and its upper end connected with the upper
portion of the outlet chamber of ‘the said vertical

- pipe.
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