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"My invention has reference to water heat-

ing coils of the type that are commonly used

in conjunction with domestic:heating sys-.
tems, a purpose of the invention being to pro-
vide a construction in which the: coils are

~adapted to occupy a minimum of space and

are readily and quickly inserted or replaced:
+ Inthemethod of indirect heating-common-
ly employed in conjunction with heating sys-
tems in which the heating coils of the domes--
tic water supply are heated by the medium
used in transferring the heat generated-in-
the - furnace to the heat radiator units

throughout the building; it-has been the.com-
mon practice to.divert a portion. of the heat

transfer medium ‘through coils ‘immediately:
assoclated ‘with ‘the domestic water: heating
coils: “Some of the heat carried by the heat
transfer: medium: through: the -coils . associ-
ated with the water heating coils is trans-
ferred: to the water in the domestic! water
heating coils. - In certain prior constructions,

- forexample, that shown in my copending ap-
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plication which became Patent No. 1,745,401,
February 4, 1930, the domestic water heating
coils in steam and hot water systems have

‘been placed in direct contact with the heat
“transfer medium in the boiler by inserting the

domestic water-heating coils within a water
space of the boiler. -:By this method, the effi-
clency of the transfer of hest-to the domestic
water: is ‘ greatly increased. ~:Fowever,. this

- method requires-an expensive construction-in,

that a large -expensive header is required:
which. when “the water tubes are in place;
serves.as one end of the water leg of the boiler; .
My present invention greatly simplifies the
construction of ‘coils intended for such use,
and renders the assembly much more com- -
pact, and materially expedites the operation
of assembling. . .- T IR B PP
One of the advantages of the invention is
the fact that with a:multiple coil construction:
only two tube ends connect with the header.
Another advantage Tesides in the manner of

attaching the tube ends to the header: -~ Other -

advantages will appear from the description:
of the illustrated embodiment of the inven-
tion. L L S
Specifically, I employ a construction. which

1959. : Serial No sr8628: s

consists of & circular header and-a plulialiﬁy-‘
of:U-shape tubes. : Each tube occupies sub:
stantially.a.diametral plane of the header and
isinssymmetrical angular displacement “‘with

respect to the others, the tubes being thereby 4

nested: together so as to constitute diagonals

of a’regular polygon. . In . the “construction: :

shown, there are three tubes and they there: -

fore constitute diagonals:of a hexagon.. The
ends of the tubes constituting the inlet there-

branch from « single inlét and outlet feeder

“which feeders are connected to-the cireular

header: by a bell. joint. - The- opening in: @

header in-advance of the bell joint is ‘drilled:

to a-diameter equal to thé

of the flare. of the bell:: Into this’ opening,

a-fitting having a taper corresponding to.the

taper of the bell is threaded, and presses the

flare of:the tube in: contact with the comple-
mentary surface in-the header. : The. fitting

is hollow to permit. the flow of ‘water thére-
through.- Into the openings formed:in ‘the

header, in theend opposite t6 that from which.

the feeder tubes extend, inlet:and outlet pipes

~or-nipples are threaded, the opening being ,
tapped for that purpose.. - The:circularhead-" =~

er is provided with threads:by.means: of

8
‘o, and the-outlet theréfrom are united to.or
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greatest diameter
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which ibmay be screwed into & tapped open- -

ing intheboiler.: The diameter of the polyg-
onal figure of which thé tubes constitute diag-
onals'is less than the diameter of the circular

‘header so that the coils may pass through the

opening provided for the header, - & . "
Lshallnow. describe ons embodiment of my
invention in connection with the aceompany-

ing:drawing in which:- =
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- Fig.1is a side elevation of a water lieating

coil constructed in accordance with my in-
vention ;. TN U e e e

Fig. 2 is an elevation of the same, parts of
the header being broken away to show,the in-

ternal construction thereof and the coil be-
ing rotated through an. angle of 90° relg~
.. B85

tive to: the position shown in Fig. 1;: -
Fig: 3 is an'end view of the coils;and i

Fig. 4 is the section taken on the line 4=-4 .

of Fig. 2. -

-.In the illustrated ’enlbOdimén’é-.éf my 1nven-
tion, a plurality of U-shape tubes 1, shown,

. 90



asf,three' in number, are ‘Jileét'ed‘;tdgéﬂlér and
angularly. displaced relative to- each -other

‘throuigh equal angles, the bends of the tubes--

being succesively nested .one -within another

.5 's0-as to cross oné another... The ends of the

tubes constituting theinlet thereto are united,
as by brazing, to a single. inlet feeder 2, the,

10°

" 4 through which they communicate with-the--
SO “vice has an outlet passage the inner. portion of

; c< “which is formed by the tube end 3 which -

tion, is made of solid metal which has inlet,

+" inlet and outlet mipples. - . - .
The header 4, which is circulayin cross-
15 and outlet openings drilled therein. Each
of these opénings comprises threé different
sections; namely, a tube section: b, a-fitting
section':6; 2 nipple-or pipe section: 7. The.
' " inner ‘diameters- of: the yarious. sectionsiare

o 3:7 The: diameter :of:the fitting séction 6 .is

~tapped to receive:a fitting 9 -which is'adapted
_to:be threaded therein:- The:fitting: 9 has:a

taper extension.10 which:icorresponds to the -
taper flare §:0f the feeders and is adapted -
" to ‘press the flare in’contact. with:the’ com-.

30

- plementary:surface ofithe header: Thenip-

- plesection Teof the bore in the header 4isiof-
such-a. diameter. as to receive the end :of an -
inlet or outlet nipple-which is threaded there-.

35
in; the section being tapped. for that purpose.

-=The assembled water heating:coil ‘construct-
ed asabove described isinserted i a circular
opening in the-boiler-whichis provided there- -

- 40 for. The domestic: water pipes dre connected

"to'the inlet-and outlet nipples of the heating -
‘coilsin: the ‘usual: manner. " The cold water

- flows, for: example, through: the inlet nipple
45 ynion of thie inlet ends of thé:U-shape:coils
where it is distributed.in'eqiial proportions
" to:each of the coils.” In its'

50
et nipple back to-the:system. = :

It is to be noted that in the event the heat-
“ing coils are not desired, they may be quickly
~and readily removed, and the openingin the:’

boiler appropriately. closed by a standard

56
- plug of proper size; and also that if the coils
burn‘out or leak they may-readily be replaced
by inserting new ones in ‘the same"héader.
60
~ ends 2 and 3 taken in’connection with the
outer individual header part 4. That, is; in

effect. or 'in ‘accordance with the marnner-of -

" 8 gpération, the complete header comptises the

1,882,116

‘multiple relation with the cutlet ends only
- of the three tubes 1, this latter passage lead- -

successively ‘greater in.the-order:mentioned.-

The end: of the tube: section.:5 is countersunk:
~to-provide an-engaging surface for: a-bell or:

~ flare'8 on‘the: inlet and: outlet.feeders.2 and

“approximately: equal to the ‘diameter ‘of. the"

) , ne dia .venition above particularly described within
“flareior-bell 8 of the feeders:2:and '3 and is ¢

~ and hollow fitting 9 to theinlet feeder 2 to the

ng the header openings at-the outer: face and
- being secured therein, i nr i

It will riow be evident that a complete head-"
er device is formed: for: the: U-shaped tubes".
1 by means of the two tube‘ends or feeder.

outer header part 4 and inner header means
shown as the tube ends 2 and 8. Thus the
header device has an inlet passage leading
from one of the nipples 7 in the outer header
part 4 and communicating in multiple rela-

* tion:with:the inlet ends only of the three tubes

: 1. .The:inner porfion of thisinlet passage is .-
" outlet ends bemng united in a similar manner

and communicating with an outlet feeder 3. -

The feeders 2 and-3-are connected to aheader -

formed by the tube end 2 while the outer por-’
tion thereof is formed by the mlet nipple 7
to which a-‘waterinlet pipe is connected,. as !

{sh"c)ﬁﬁ*ih»thé‘-di%wihg. Also this header de-

unites and which:is in cofhmunication in .- -
80

ing to the outlet nipple 7.in-the outer header
par ' which:a -watber- outlet pipe is.con-

mectedi w1 T T e
-The term “boilei”’ is o, be construed as.in- €3

“cluding any chamber or vessel for containing

a heat transfer or heat exchange mediumm. ;- T

. Tt:is. obvious that -various changes may be-

‘madedn theilhistrated.embodiment of my in- ,
9
the principle andiscope’of my invention-asex-
pressed-in:the appended claims, .. oo
1a:il.ns:‘;f FAE - '.,, B , Sl ‘ Lo
- 1::A water heater comprising a header con- -
Tectable toa boiler:and having two openings.
thierethrough,ai cluster of U-shape tubes, two
foeder -ends- from. each of which all-of such-
tubes branch at.their respective opposite ends, ,
thetwo feederends. entering the two header - -
openings ‘at-the:inner face and being se- .=
cured-therein;and-inlet and outlet water:pipes

-conmiected - with - the theader openings .at-the

outer face-and being secured to the header:
X water heater comprising a header con-

‘nectablé to a boiler'and having two openings -

therethrough, a cluster of U:shape tubes, hav-

“ing’ common feeder-ends from which they"
branch, the two féeder ends uniting thetubes -

and entering the two header openings ab:the-
inner face and: being secured -therein, -each -2

- : P P L

jons-“tube occupying substantially: a~ diametral
‘e a issage through:
~ the: U=shape coils; the water in:the’ coils re=*
. ceives heat from -the’héat transfer: medium -
in the boiler and/is-delivered through the out- -

plane 6f thé-header and being in symmetrical
angular displacement with:respect.to the oth- -
ers, #and: inlet ‘and outlet water:pipes enter-

8. A witer heater comprising & header con=

rectablé toa: boiler'and having two openings

therethrough, a cluster of U-shape tubes hav-
ing ‘common feeder “ends’ from - which- theéy E
branch, the two feeder ends uniting thetihes
and entéring the two headér ‘opeénings:at the
inner facé'of the header; the openingsin-said
header having sections of different diameters
and g tapered-surface joining: the sections, a:

{=i
S
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“tapered flare on‘the said feeder ends-engag-
ing the tap

ered surfades joining the sections
of ‘said openings, means for pressing the ta-
pered flare on said feeder endsin contact with
the tapered surface in said openings, and in- i3
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let and outlet water pipes entering the header
openings at the outer face and being secured
therein.

4. A water heater comprising a header con-
nectable to a boiler and having two openings
therethrough, a cluster of U-shape tubes hav-
ing common feeder ends from which they
branch, the two feeder ends uniting the tubes
and entering the two header openings at the
inner face of the header, the openings in said
header having sections of different diameters
and a tapered surface joining the sections, a

_tapered flare on said feeder ends engaging the
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tapered surfaces joining the sections of said
openings, threaded fittings having tapered
extensions adapted to be screwed into the sec-
tions of greater diameter of said openings,
the tapered extensions on said fittings press-
ing the flare on said feeder ends in contact
with the tapered surfaces in said openings,
and inlet and outlet water pipes entering the
header openings at the outer face and being
secured therein. :

5. In a heat-exchange device, the combi-
nation of a group of substantially U-shape
rebent nested heat-transfer tubes disposed in
radial planes in angular displacement with
respect to each other about a common longi-
tudinal axis, with all of the said tubes equal-
ly radially spaced from this common axis,
the bends of these tubes being successively
nested one within another so as to cross each
other, two feeder ends each of which sup-
ports and unites all of the said tubes in com-
mon at their respective opposite ends, and an
individual header carrying both of the said
feeder ends and having an inlet communi-
cating with one of the feeder ends and hav-
ing an outlet communicating with the other
feeder end.

6. In a heat-exchange device, the combina-
tion of a group of three substantially U-shape
rebent nested heat-transfer tubes disposed in
radial planes in equally angular circular dis-
placement with respect to each other about a
common longitudinal axis, so that all of the
said tubes are equally radially spaced from
this common axis, the U-bends of these tubes
being successively nested one within anhother
so as to cross each other, two feeder ends each
of which supports and unites all of the said
tubes in common at their respective opposite
ends, and an individual header which sup-
ports both of the said feeder ends and having
an inlet opening communicating with one of
the feeder ends and having an outlet opening
communicating with the other feeder end.
7. A water heater comprising a header con-
nectable to a boiler and having an inlet and
an outlet passage therein, a cluster of U-
shaped tubes connected to the header at the
inner face thereof and being secured thereto
with their inlet ends in' communication with
the header inlet passage and with their out-
let ends in communication with the header

outlet passage, the said inlet and outlet pas-
sages 0f the header at the outer face thereof
being connectable respectively. to inlet and
outlet water pipes; each tube occupying sub-
stantially a “diametral plane of the header

‘and, such-tubes being in symmetrical angu-
lar displacement with respect to.one another,

the ‘bends of ‘these tubes being successively

‘nested one within: another so as to cross each

other, the said header being individual to the
said cluster of tubes. . T e

- 8.-In a heat-exchange device, the combina-
tion of a cluster ‘of U-shaped nested heat-

3
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transfer tubes  disposed in angular displace- .

- ment with respect to each other about a com-

mon longitudinal axis and having U-bends
successively nested one within another, and
a header individual to the said cluster unit-
ing the ends of and supporting all of the
said U-shaped tubes in the cluster, the said
header having an inlet passage in communi-
cation in multiple distributing relation with
the inlet ends-only of the said tubes, and the
said header having an outlet passage in com-
munication in multiple uniting relation with
the outlet ends only of the said tubes, the
said header being connectable to the wall of
a container. with the said cluster of tubes
projecting at the inner side thereof and with
the outer face of the header exposed at the
outer ‘side “of said' wall, and ‘the said inlet
and. outlet passages of the header having
openings through the outer face of the head-
e{) 1to -which pipes are.respectively connect-
able. L : T :

9, In a water heater of the heat'—ei-(changev :

type; the combination -of a group of more
than two substantially U-shaped rebent nest-
ed heat-transfer tubes disposed in an axially
elongated cluster in radial planes in. sym-
metrically - angular- circular - displacement
with respect-to each other about & common
longitudinal axis, the elongated side mem-
bers of the said U-shaped tubes being straight
and. being -equally. radially spaced from the
said common axis in any transverse plane
normal- to_said axis, these tubes. all having
substantially -semi-circular U-bends-of the
same: radius and the U-bends of these tubes

-being successively nested one within another

s0 as to cross each other in line with said
axis, and a header device connectable to a
boiler so as to be exposed at the outside there-
of and with the said elongated cluster of
tubes projecting into the boiler, the said
header device uniting the ends of and sup-
porting all of the said U-shaped tubes in the
cluster, the said header device at the outer
face thereof having an inlet connectable to
a water inlet pipe and having an outlet con-
nectable to a water outlet pipe, the said head-
er device having an inlet passage leading
from its said inlet and the inner portion of
this passage being in communication in mul-
tiple relation with the inlet ends only of the
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said tubes, and the said header device having -
- an outlet passage the inner portion of which

is in communication in multiple relation with
the outlet ends only of the said tubes and
leading to its said outlet, so that thereby the
water which.is being heated may flow in par-
allel relation through all of the said nested
U-shaped tubes grouped in the said cluster.
"10. In a water heater of the heat-exchange
10 type, the combination of a group of three
" U-shaped rebent nested heat-transfer tubes
disposed in an.axially elongated cluster in
" radial planes in symmetrically angular cir-
. eular displacement with respect to each other
15 about a common longitudinal axis, the elon-

gated side memibers of the said U-shaped - .-
‘tubes being equally radially spaced from this -

eommon axis in any transverse plane normal

to said axis, these tubes all having substan-

20 tially semi-circular U-bends of the same ra-

‘o

dius and the U-bends of; these tubes being .~ R

. successively nested one within another so as
to cross each -otherin line with said axis, and-
a header connectable to a boiler with the said .- -
25 elongated cluster  of tubes projecting into
_the boiler, the said header comprising inner
header means for supporting and uniting in’ :
‘multiple communicating relation all of the - - -
said tubes in common at their respective op-
30 posite ends only; and the said header further
comprising -an outer header part connected
to said inner header means and having an in-
let connectable to-a water inlet pipe, the said

. inlet being in communication in multiple re- .~ - o

785 lation with the inlet ends only of the said
‘tubes through the said inner-header means,
" and the said outer header part having an out-
let-connectable to a water outlet pipe, the said
’ outlet being in ecommunication in multiple

740 relation with the outlet ends only of the said
- tubes through the said inner header means, -~
so that thereby the water which is being =
heated may pass from the header inlet in
“parallel relation through all of the said nest-

ed U-shaped tubes grouped in thesaid cluster

and then pass to-the header outlet. .

In witness whereof, I hereunto subscribe -

my.signature. e '
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» GEORGE A. BRYAN.
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