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UNITED STATES 
George A. Bryan, of PERU, INDIANA, assignor To BRYAN STEAM. CORPORATION, A. 

. . . . . . coRPORATION OF NEW MEXICO . . . . . 

Application filed July 16, 1929. Serial No. 378,828. 
My invention has reference to water heat. ing coils of the type that are commonly used 

in conjunction with domestic heating sys 
tens, 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. 

In the method of indirect heating common ly employed in conjunction with heating sys 

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 
associated 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, 
for example, that shown in my copending ap 
plication which became Patent No. 1,745,401, 
February 4, 1930, the domestic water heating 
coils insteam 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 3) 

ciency of the transfer of heat to the domestic 
water is greatly increased. Flowever, this 

: method requires an expensive construction in 
that a large expensive, header is required. 

3 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. . 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 resides 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. . . . . . . 

Specifically, Iemploy a construction which 

tems in which the heating coils of the domes 

ingrotated through an angle of 90 
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consists of a circular header, and a plurality of U-shape tubes. Each tube occupies sub 
stantially a diametral plane of the header and 
is in symmetrical angular displacement with 
respect to the others, the tubes being thereby 
nested together so as to constitute diagonals of a regular polygon. In the constriction 
shown, there are three tubes and they there 
fore constitute diagonals of a hexagon. The 
ends of the tubes constituting the inlet there 
to, and the outlet therefrom are united to or 
branch from a single inlet and outlet feeder . - 
which feeders are connected to the circular 
header by a bell joint. The opening in a 
header in advance of the beli joint is drilled 
to a diameter equal to the 
of the flare, of the bell. 

65 
greatest diameter 
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 70 
mentary Surface in the header. The fitting 
is hollow to permit the flow of water there 
through. Into the openings formed in the 
header, in the end opposite to that from which 
the feeder tubes extend,inlet and outlet pipes 
or nipples are threaded, the opening being . 
tapped for that purpose. The circular head 
er is provided with threads: by means of 

75 

which it maybe screwed into a tapped open 
ing in the boiler. The diameter of the polyg. 80 
onal figure of which the tubes constitute diag 
onals is less than the diameter of the circular 
cheader. So that the coils may pass through the 
opening provided for the header. . . . . . . . 

Ishallinow, describe one embodiment of my 
invention in connection with the accompany 
ing drawing in which:. . . 

85 

Figi is a side elevation of a water heating 
coil constructed in accordance with my in 
vention; , . . . . . . . . . . . . Fig. 3 is an elevation of the same, parts of 96 
the header beingbroken away to show thein 
ternal construction thereof and the coil-be 
tive to the position shown in Fig.1; 

Fig. 3 is an end view of the coils; and , 
of Fig. 2. – - 
In the illustrated embodiment of my inven 

la 

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

tion, a plurality of U-shape tubes 1, shown in 

  

  



as three in number, are nested together and 
angularly displaced relative to each other 
through equal angles, the bends of the tubes. 
being succesively nested one within another 

5 so as to cross one another. The ends of the 
tubes constituting theinlet thereto are united, 
as by brazing, to a single inlet feeder 2, the 
outlet ends being united in a similar manner 

... and communicating with an outlet feeder 3. 
10 The feeders 2 and 3 are connected to a header 

4 through which they communicate with the 
inlet and outlet nipples. . . . . . 
The header 4, which is circular in cro. 

15 
of these openings comprises three: different 
sections, namely, a tube section.5, a fitting 

3: The diameter of the fitting section 6 
2 approximately equal to the diameter oft 

tapped to receive a fitting 9 which is adapt 
to be threaded therein. The fitting 9 has 

30 taper extension 10 which corresponds to t 

plementary surface of the header. The nip 
ble section of the bore in the header4 is of 
such a diameter, as to receive the end of an 

8 inlet or outlet nipple which is threaded the 

ed as above described is inserted in a circular 
opening in the boiler which is provided there: 
for. The domestic: water pip - - - - - - 
to the inlet and outlet nipples of the heating 
coil in the usual manner. The cold we flows, for example, through the inlet nipple 

45 
where it is distributed in equal proportions. 
to each of the coils.' I 

ceives heat from the heat transfer medium 
50 in the boiler and is delivered through the out 

let nippleback to the system. . . . 
ing coils are not desired, they may be quickly 
and readily removed, and the opening in the 
boiler appropriately closed by a standard 
plug of proper size; and also that if the coils. 

55 

burn out or leak they may readily be replaced 
by inserting new ones in the same header 
It will now be evident that a complete hea, 
er device is formed for the U-shaped tubes 60 
ends 2 and 3 taken in connection with the 
outer individual header part 4. That is, in 
effector in accordance with the manner of operation, the complete header comprises the 
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from one of the nipples 7 in the outer header 

unites and which is in communication in 
multiple relation with the outlet ends only 
of the three tubes 1; this latter passage lead 

. . . . . a- - - - ing to the outlet nipple 7 in the outer header 
section 6, a nipple or pipe section.... The pa ... . . . . . - 
inner diameters of the various sections are nected 
successively greater in the orderimentioned. . . The 
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 

tion, is made of solid metal which has inlet, 
and outlet openings drilled therein. Each 

- - - he diameter of the vention above particularly described within 
flare, or bell 8 of the feeders 2 and 3 and is 

0 taper flare 8 of the feeders and is adapted 
to press the flare in contact with the com 

". . . . . . . . . . . . . . ... ... ' ' ' - - a -: here- openings at the inner face and being se- i. 

in the section being tapped for that purpose. 
*"The assembled water heating coil construct 

The cold water 
"w - . . a t : ...x ; nipple branch, the tw 

and hollow fitting 9 to theinlet feeder 2 to the 
union of the inlet ends of the U-shape coils 

w tu 

ils. In its passage through . 
the U-shape coils, the water in the coils res: w sers, and inlet and outlet water pipes enter 

It is to be noted that in the event the eat 

s - . . . . . . . . . . . . s and t 

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 3. Thus the 
header device has an inlet passage leading 
part 4 and communicating in multiple rela 
tion with the inlet ends only of the three tubes 
1. Th 
formed 

inner portion of this inlet passage is . 
by the tube end 2 while the outer por 

tion thereof is formed by the inlet nipple 7 
to which a-water inlet pipe is connected, as 
shown in the drawing. Also this header de 
vice has an outlet passage the inner portion of 

is formed by the tube end 3 which 
80 

water outlet pipe is col 
a W.W “boiler' is to be construed asi 

cluding any chamber or vessel for containing 
aheat transfer or heat exchange medium. ; 

It is obvious that various changes may be 
made in the illustrated-embodiment of my in 30 
the principle and scope of my invention as ex 
ressed in the appended claims. . . . . . . 

Awater heater comprising a headergon 
nectable to a boiler and having two openings. 
therethrough a cluster of U-shape tubes, two 
feederiends from each of which all of such 
tubes branch at their respective opposite ends, 
the two feeder ends entering the two header 
cured therein, and inlet and outlet water pipes 
connected with the header openings at the 
outerface and being secured to the header. -A water heater comprising a header con 
nectable to a boiler and having two openings . 

sthrough, a cluster of U-shape tubes hav 
common feederiends from which they . 
ch, the two feederiends uniting the tubes. 

and entering the two header openings at the . 
inner face and being secured therein, each to be occupying: substantially: a diametral 
plane of the header and being in symmetrical 
angular displacement with respect to the oth 
ing the header openings at the outer face and it 
being secured therein. . . . . . . . . . . . . 

3. 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 the said feeder ends engag 
ing the tapered surfaces joining the sections 
of said openings, means for pressing the ta 
pered flare on said feeder ends in contact with 
the tapered surface in said openings, and in-ji: 
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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 

i0 inner face of the header, the openings in said 

openings, threaded fittings having tapered 

20 

25 

30 

35 

40 

header having sections of different diameters 
and a tapered surface joining the sections, a 
tapered flare on said feeder ends engaging the 
tapered surfaces joining the sections of said 

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 

50 

60 

-- 

being successively nested one within another 
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 of 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. ... . . . . . . . 
8. In a heat-exchange device, the combina 

tion of a cluster of U-shaped nested heat 

3. 

s 

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 8 
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 outerface 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 
A.to which pipes are respectively connect 
O8. 

... 9. In a water heater of the heat-exchange - 
type, the combination of a group of more 
than two substantially J-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 a common 
longitudinal axis, the elongated side mem 
bers of the said J-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 
So as to cross each other in line with said 
axis, and a header device connectable to a 

80 
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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 

30 

25 

80 
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said tubes, and the said header device having 

10 

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 
type, the combination of a group of three 
U-shaped rebent nested heat-transfer tubes 
disposed in an axially elongated cluster in 

29 

successively nested one within another so as 

25 

30 

s35 

radial planes in symmetrically angular cir 
eular displacement with respect to each other 
about a common longitudinal axis, the elons . 
gated side members of the said U-shaped 
tubes being equally radially spaced from this ' ' ' . 
common axis in any transverse plane normal 
to said axis, these tubes all having substan 
tially semi-circular U-bends of the samera 
dius and the U-bends of these tubes being 

to cross each other in line with said axis, and 
a header connectable to a boiler with the said 
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 
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 

85 lation with the inlet ends only of the said 
tubes through the said inner header means, : 
and the said outer headerpart having an out 
let connectable to a water outlet pipe, the said 
outlet being in communication in multiple 
relation with the outlet ends only of the said 
tubes through the said inner header means, 

-45 
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60 
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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 the said cluster 
and then pass to the header outlet. . 

In witness whereof, I hereunto subscribe 
my signature. : . . . . . . 

GEORGE A. BRYAN. 


