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: 1,025,380, WATER-HEATER. Otro I'ox, *

Cleveland, Ohio, assignor to The Bryant
HMeater and Manufacturing Company,
Cleveland, Ohio, a Corporation of Ohio.
Filed Oct. 3, 1910. Serial No. 584,974, -

* To all whom it may concern:

Be it known that I, Orro Fox, a citizen

of the United States, residing at Cleveland, :

in the county of Cuyahoga and State of
Ohio, have invented a certain new and use-
ful Improvement in Water-Heaters, of
which the following is a full, clear, and ex-

“nct description, reference being had to the

.

accompanying drawings.

This invention relates to'water heaters,

and more especially to heaters of the type
that are employed in connection with sys-
tems for heating buildings. K

The objects of the invention are to pro-
vide a construction of a heater which is ex-
tremely cheap of production while securing
great efficiency in heating. T accomplish
these objects by the construction illustrated
in the drawings, wherein—

FFigure 1 represents n perspective view of

"a water heater construeted in accordance

with my invention; Fig. 2 repiesents a ver-

“tienl sectional view through such a heater;

IFig. 8 represents a similar view taken at
right angles to Fi%. 2; Fig. 4 is a side eleva-
tion of one of the complete heating ele-’
ments; Fig. 5 is a sectional detail illustrat-
ing the manner of connecting a pair of sec-

tions comprising an.element; and Fig. 0 is

. a_sectiona detail of one end of one of the

TR T T

clements, showing the manner in which the
header is connected thereto.

The heater exemplified herein consists
generally of &:series of water circulating

elements, each eloment eomprising a paiv of

Csertions detachably conneeled and eneh see-
tion consisting of a pair of parallel conduit |

portions conneeted by (ransverse: duets on,
fuhes, (ogether with ‘an inlet manifold or
hentler commont to all the elements, nn outlet
mnnifold or header common to all the ele-
ments, together with easing walls and burn-
ers arranged to heat the aforesaid clements,

Deseribing the various parts in the draw.
ings by veference characters, 1 denotes the
hase of the heater, snid hase being provided
with a plate 2 above which there is located
n series of burners 3. Iiach burner is pro-
vided in its top with suitable orifices 4
through which the mixture of gas and air
may cseape and above which it may be ig-
nited, The base 1 supports at its upper end

the heater proper, which will now be de-

seribed. .

5 denotes generally one of the water circu-

lating elements, such elément being shown
in Fig. 4. 'This element comprises a plu-

rality of sectinns, two of such sections being
ghown and one of such sections being longer

|

“ihan the other, for a purpose to be “ex-
~ plained. The shorter section is shown at 6
“and the longer section at 7. TIn Fig. 4, the

. ment.

" sembled side by side,|the lateral portions of
J anne between the parallel side conduits of

thercof. Onc end of each conduit portion 8
is closed and one of said portions is pro-
vided with a tubnlar connection 10, adjacent
its closed end and projecting laterally there-
from and having a flange 11, by means of

. which the element may be secured to and
placed in communication with a header .

(either the inlet or the outlet, as the case
may be). The opposite ends of the con-
duits 8 are open.

The section 7 is similar to scction 6 ex-
copt that the closed ends of the conduit por-

one of such extensions being shown at 12
and the other extension at 13. The exten-
sion 13 is hollow and is provided with n lat-
eral tubular connection 14 having a flange
15 by means of which this section may be
conneeted to a header (either outlet or in-
let), the header being arranged on the re-
verse side of the heater from that which car-
ries the connection 10.

The conduit portions 8 and 8* are pro-

16%, snid flanges being conneeted by menns
“of bolts 17, The adjacent portions of the
portions 8 and 8 are contracted, as shown
more particularly in Fig. 5, and these con-
tracted ends are provided each with an out-
wardly flared bore 18, 18 rvespectively,
adapted to engage correspondingly tapered
surfaces 19 and 19 of a double frusto-coni-

- cnl pipl)lc 20, the construction providing a
particu

arly eflective knock-down connec-
tion hetween the two sections. When the
sections have been assembled, as shown in
Fig. 4, the conduit portions 8 and 8 are
secured together at their open ends so as to
form in effect but a single vertical conduit,

Imyin[i; b()th ends closed, one of said con:
duits having a lateral connection at its up-
per end, and the other having a similar con-

_nection at its lower end.

The water circulating element next adja-
cent to the element described is constructed
in identical manner, with the exception that
the sections 6 and 7 nre‘reversec{, the see-

{ tion 6 being placed on top and the scction

7 below, with their connections 10 and 14
also reversed. :

* shorter section is shown at the bottom and :
the longer section at the top, but this ar- :
. rangement is reversed in the adjacent ele- !
Each scction comprises a pair of :
~parallel conduit portions 8, connccted by
* transverse corrugated ducts 9, said ducts .

heing of a greater width than the conduits 8, :
. whereby, when the various elements are as- .

tions 8 are provided with feet or extensions, |

vided at their adjacent ends with flanges 16,

L )

!

the ducts of onc element project into the

" the adjacent elements and overlap the ducts

e ——————— e e




{ vertically extending flange 27 and are also

'~ and 20.

““Tn the construction shawn hérein; 21 de-
il notes the inlet header. This manifold is lo-

%
:
]
{
{
I
¢
!
|
s

+
¥

|

[ 0 and 0* are equidistantly spaced when two
" sections are assembled. The member next |
¢ adjncent to that shown in Fig. 4 will have

i tho sections 6 and 7 reversed.
. the case, the conduit portions 8* earried by |
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caled at the bottom of the series of elements
and is provided with a pair of vertical
flanges 22 for each element, said flanges cor-
responding to the flanges 11 or 16 which

may be on the heating element adjncent |’
| thereto and being connected to the latter
‘ ﬂn'rlm‘%es by bolts 23. : .

e closed ends of the conduit portions 8
are provided each with a flange 24 and the
extensions of the closed ends of the conduit
portions 8* are provided each with a similar
flange 25. The flanges 24 and 25 are adapt-
ed to rest upon a shoulder 26 extending
around the top of the base outside of the

ndapted to receive and support the cover 28,
said cover being provided with a down-
wardly projecting flange 20 and a seat or
shoulder 30 within said flange, which seat
or shoulder rests upon the projections 24

Tt will be noted that the transverse ducts |

Such being ]

the lower section 7 of such adjacent element |
will be elevated with respect to those car-:

| ried by the element just described, such ele- .

vation bein

caused, by the extensions 12

{ and 13. It therefore follows that the trans- |
! verse ducts 9 will be elevated in like man- .

ner. This arrangement appears clearly in
Fig. 3. The third element is assembled in -

| the same manner as is the first, the fourth °
clement in the snme manner as the second, !
nnd so on, for any number of elements that { |
0t s i outlet 35, the arrangement being such that
I'he manner of constructing and assem- { |

miny be used in n heater.,

bling the clements insures the provision of |
spaces between the transverse ducts of each |
(-,ment into which the wings or side pro-
jections of the similar ducts on the adjacent
sections may extend, The conduits 8, 8
placed side by side conslitute one pair of
opposed walls for the heater casing, the
ather pair of opposed walls consisting of
eising members 31 adapted to be inserted
hetween the seats 26 and 30, Jach of these

nembers is provided with a series of ribs

or flanges 3¢ projecting inwardly therefrom
into the space provided between the adjacent
transverse ducts 9, and 92, the wings of said
duets overhanging snid ribs or flanges.

33 denotes the ontlet header or manifold.
"T'his is loeated at the top of the heater and
is provided with vertreally arranged pairs
of {langes 3 which are adapted to be se-
enred to the flanges 11 and 15 at the upper
end of the lieater in the snme manner as the
manifold 21 is secured to the flanges 11 and
156 at the bottom of the heater,

_ 'The cover 28 is provided with a central
ontlet flue 35, said flue being provided with
a draft-cqualizing plate 36. This plate

- is analogous in construction to an inverted

* {able, being provided with a short skirt 37

~ and with short legs 38. The legs are adapt-

ed to bear against the cover 28 to space the

‘draft equalizer therefrom, said equalizer be-
ing secured to the cover by means of bolts39, |
A %Vith a device constructed as describell, :
* {he operation is as follows: The water flows
from the inlet manifold 21 into the lower :
ends of the. vertical conduits 8, 8% and .
through the transverse ducts 9, 9% into the -

- year series of vertical conduits, being dis-
charged from those conduits into the out-

let manifold 33. It will be noted that each
burner 8 is arranged directly beneath a .

heater clement and benenth the downwardly
extending portion of the duct 9 or 9* there-
above. The products of combustion from

each burner rise against the downwardly -
directed portion of the duct thereabove and |
are divided thereby, passing outwardly |
aronnd the wings 9 and passing into the !
navrow spaces between the wings of the !

ducts thereabove and the overlapping wings |

of the ducts of the adjacent series. Part of
the products of combustion from the burn-
ery locn(cd at opposite ends of the series
pass  between t‘le outwardly projecting
wings 9* of the ducts and the casing walls
#1, the ribs 82 of which cause the products
passing up in proximity to said walls to
{nke substantinlly the same conrse as those
which Jmss up on the other side of the trans-
verse ducts, -

The construction provides a series of tor- :
tuous passageways through which the prod-
ucts from the burners pass upwardly to the

the heat units developed from the combus-
tion are largely absorbed before the products
aro discharged through the flue and an ex-
tremely efficient heating of the water 1s se-
cured.” As there will be a tendency for the
products from the burners nearest to the
middle of the heater to pass up with greater
rapidity to the central flue 35, the draft
equalizer 36 is provided. This causes the

roducts passing upwardly from the central
Burncrs to be “deflected outwardly around
the edges of the plate before they may pass
to the outlet flue, thus securing practically
the same rate of speed for the products of

| combustion from all of the burners and

through all the passageways, with substan-
tinlly uniform heating of all of the clements
of the heater. The provision of the skirt

| 87 forms, with the plate 36, a shallow cup
| or receptacle in which water of condensa-

tion may collect.
It will be noted that the ducts 9 and 9

| have a slight upward inclination from the

inlet side of the heater toward the ontlet

|
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side. This inclination prevents the .water

| from being pocketed in the heater, reduces
| friction,

and facilitates ‘the ~circulation
therethrough. When the heater is used in

{ connection with a vapor heating system,
| the water will stand at about the height in-

dicated by the line a—a on Fig. 2. Under

| the influence of the heat from the burners,
| the water circulates through the inclined
| ducts 9 and 9* from the inlet side toward the
| outlet side, the colder water dropping back

to the bottoms of the vertical conduits on
the inlet side of the heater, a continuous
circulation occurring. When the heater is
filled with water, the carrying of the outlet
vertical conduit to a higher point than the
conduit on the other or inlet side prevents
the nccumulation and pocketing of air at
the upper end of the latter conduit.

The heater above described is simple and
cconomicnl of construction, the parts there-
of being ensily made as castings; the parts
are ensily and quickly assembled and dis-
assembled, and &c heater as a whole is ex-
tremely eflicient in operation.

ITaving thus described my invention,
what I claim is: . ‘

1. In a water heater, the combination of a
series of heating elements, cacli element
comprising a pair of substantially parallel

- vertically extending conduits with corru-

gnted transverse ducts extending thercbe-

: tween and of greater width than the con-

duits, said elements being placed side by
side and the transverse ducts of adjacent
elements being staggered, side walls codp-

ferating with said elements and each pro-

vided with ribs projecting into the spaces
between the adjncent {ransverse ducts, the
verfieal dnets at one side of the heater being
provided each with an inlet connection near
its lower end and those at the other side of
the heater being provided each with an out-
let connection near its npper end,

2. In a water heater, the combination of
n series of henting elements, each element
eomprising a pair of substantially paraliel
comdnits with transverse ducts extending'
therebetween, said clements being placed
side by side nnd the transverse ducts of ad-
jncent. elements being staggered, side walls
cooperating with snid elements and cach
wovided with ribs projecting into the spaces
wefween the adjacent transverse dnets, the
conduits at one side of the heater being pro- !
vided ench with an inlet connection and !
those at the other side of the heater being |
provided each with an outlet connection.

3. Tn o water heater, the combination of
n plarality of water circulating elements
placed side by side and each comprising a

- pair of opposed vertical conduits, said con-

duits being connected by transversely ar-

Width of the vertical conduits; the ends of
1 said conduits being closed and the ends of

.vertical conduits being provided with an in-
et connection and the other being provided

plates secured to the sides of the outside

. of ench section being

ranged ducts of greater width than the

i

sy

opposite conduits being substantially in the ;
snme plane but said ducts being differently
spaced from such planes at the opposite :
ends of said conduits, one of each pair of

with an outlet connection, alternate elements
being inverted so as to bring the transverse.
ducts of adjacent clements into staggered
relation while keeping the closed ends of
said conduits in the same plane, and vertical

clements and forming with said vertical |
conduits a closed chainber,

4. A water civeulating section for a water
heater comprising a_pair of substantially
parallel conduits, each conduit being closed
at one end and having a lateral connection
at the other end: communicating with the !
interior thereof, one of said conduits being
provided with an extension beyond its:
closed end, the end of said extension being |
disposed in substantially the same transverse
plane as the end of the opposite conduit, and -
said conneetions heing disposed at opposite !
ends of their respective conduits, and a plu- |
rality of transverse ducts connecting the |
«nid” conduits, the terminal ducts being |
spaced a less distance from one end of said |

: conduits than from the other end thereof, i

snid conduits being provided with securing |
means. ) o :

5. In a water heater, in combination, a |-
plurality of elements each element having a

pair of substantially parallel conduits con- ¢
nected by a plurality of transverse duets, !
cach of said condnits having a Iateral con-
nection at one end communicating with the
interior. thereof, and said connectinns being
disposed’ at dingonally oppesite points of
said elements, said ducts being inclined ax

t regards snid conduits, and the terminal ducty
{ being nearer to one end of said conduits

than to thie other end thereof, alternate ele-
menis being inverted as regards the inter-’
mediate elements, and said connections be-
ing secured to common distributing pipes or
headers, whereby the ends of all said con-
duits are maintained in substantially the
same plane, and said dnets are maintained
in staggered relation.

6. A built up water circulating element
comprising a plurality of seetions, cach see-
tion having a pair of substantiatly parallel
conduit portions connected by a plurality of
inclined ducts, each of the first mentioned
conduit portions having an open end and
a closed end, and one of the conduit portions
A)rovidc(l adjacent to

its closed end with a fluid connection, snid

«dnets being disposed at different distances

from the two ends of the conduits which ‘
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|| they connect, menns  for securing said scc- :{ | outlet connection projecting from the op- |
| tions together through their ‘open ends, | |"posite end of the other duct of eich elenient, |
| headers to which said fluid connections are .{ I a manifold operatively connected with all !
secured, and side pieces for closing the space .| | of the inlet connections, and a manifold op- |
between said conduits, adjacent sections be- | 1-eratively connected with all the outlet con- i
ing inverted so as to bring the ducts thereof | | nections. R |
| into staggered relation. ) : -1 | In testimony whereof, I hereunto affix my |
i 7. A water circulating section for a water | |:signature in the presence of two witnesses. |
! heater comprising a pair of substantially | | ' OTTO FOX. |
parallel end members of substantially equal | | - Witnesses: :
length, inclined transverse ducts connecting. | | Brenyan B, Wesr, C
said end members, said end members having | i Harop E. SmrTw. '

longitudinal passageways establishing com-
munication between all said duets, and said
end members being also provided with lat-
t eral connections communicating’ with said
" passnges, snid connections being equidis-
tantly spaced from dingonally opposite ends
. of opposite end members, and similar ducts
being unequally. spaced from the opposite
ends of said end members. )
8. A water heater comprising a plurality
of juxtaposed vertical circulnting elements,
ench of said elements comprising a pair of
sections of unequal lengths, each section hav-
ing a pair of substantially parallel conduits
of substantially equal length connected by
one or more transverse ducts and snid sec-
tions being assembled by placing the con-
duits end to end, said elements being nssem- |
bled with alternate.elements inverted to
“bring the joints between the sections into
staggered Trelation, side plates clamped
_ agninst the terminal elements, top and bot-
tom members associated with the ends of
said elements, and said elements having in-

let. and outlet conncetions communicating
with the lower and upper portion of oppo-
site condnits rcspecti\'(}ly.

9. A waler circulating eclement for a
water henter comprising a pair of substan-
tially parallel cnrrmomlmrs of substantinlly
equal length, inclined transverse ducts con-
neeting said end members, each of said end
members being formed in a plurality of de-
tachably conneeled sections, and the width
of snid duets being grenter than that of said
end members, sni(fund members having lon-
giludinal passageways establishing commu-
niention between all of said duets, and said
end members being also provided with lat-
ernl connections communienting with said
pussageways, said connections being equi-
distantly spaced from diagonally opposite
ends of opposite end members, whereby said
connections will be maintained in alinement
when the ends of adjncent elements are sup-
ported in the same plane.

10. Tn n water heater, the combination
of n Flurnlil._y of circulating elements placed
side by side, ench clement comprising a pair
of substantially parallel condujts connected
hy transverse ducts, an inlet connection pro-
jeeting from one of the first mentioned ducts
{o ench cleinent, near one end thercof, an




