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1,02 
Heater and Manufacturing Company, 
Cleveland, Ohio, a Corporation of Ohio. 
Filed Oct. 3, 1910. Serial No. 384,974. 

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 o 
Ohio, have invented a certain new and use 
ful Improvement in Water-Heaters of 
which the following is a full, clear, and ex act 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. 
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, I accomplish 
those objects by the construction illustrated 
in the drawings, wherein 

IFigure 1 represents in perspective view of 
in water heater constructed in accordance 
with my invention; Fig. 2 represents a ver 
ticnl sectional view through such a leater; 
Fig. 3 represents a similar yiew taken at 
right angles to Fig. 2; Fig. 4 is a side eleva 
tion of one of the complete henting 
ments; Fig. 5 is a sectional detail illustrnt 
ing the manner of connecting a pair of sec 
tions comprising an element; and Fig.6 is 

, a sectional detail of one end of one of the 
: elements, showing the manner in which the 
header is connected thereto. 
The heater exemplified herein consists 

generally of a series of water circulating 

5,389, WATER-HEATER, Orro Fox, 
Cleveland, Ohio, assignor to The Bryant 

ele 

clients, early element comprising a pair of 
sci-fins leftelially connected and each see: ; 
tion insisting infa pair of parallel conduit 

it it is "oncite y transverse ducts (, files, together with an inlet manifold it 
lentler ennon' to nil the elements, in titlet 
ninnifold (ir later common to inll the cle 
ments, together with ensing walls and burn 
e's nrranged to heat the aforesaid cleinents, 

I), serising the various parts in the draw. 
ings by reference characters, 1 denotes, the 
base of the heater, said base being provided 
with a plate 2 above which there is located 
in series nf burners 3, lach burner is pro 
vided in its top with suitable orifices 4 
through which the mixture of gas and air 
may escape and above which it may be ig 
nitrd. The base 1 supports at its upper end 
the enter proper, which will now be de 
scribed. 

5 denotics generally one of the water circu 
lating elements, such element being shown in Fig. 4. This element comprises a plu 
rnlity of sections, two of such sections being 
slown nind one of such sections being longer 

than the other, for a purpose to be ex 
plained. The shorter section is shown at 6 
and the longer section at 7. In Fig. 4, the 
shorter section is shown at the bottom and 
the longer section at the top, but this ar 
rangement is reversed in the adjacent ele; 

, ment. Each section comprises a pair of 
parallel conduit portions 8, connected by 
transverse corrugated ducts 9, said ducts : 
being of a greater width than the conduits 8, : 
whereby, when the various elements are as: sembled side by side, the lateral portions of 
the ducts of one element project into the 

. Ele between the parallel side conduits of 
the adjacent elements and overlap the ducts 
thereof. One ond of each conduit portion 8 
is closed and one of said portions is pro 
vided with a tubular connection 10, adjacent 
its closed end and projecting laterally there: 
from and having a flange 11, by means of 
which the element maybe 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 

cept that the closed ends of the conduit por 
tions 8 are provided with feet or extensions, 
one of such extensions being shown at 12 
ind the other extension at 13. The exten 
sion 13 is hollow and is provided with a lat 
oral tubular connection 14 having a flange 
15 by means of which this section may be 
connected to n header (either outlet or in 
let), the header being arranged on the re 
verse side of the henter from that which car 
rics the connection 10. 
The conduit portions 8 and 8 are pro 

vided at their adjacent ends with flanges 16, 
1", said flanges reing connected by means of bolts 17. The adjacent portions of the 
pirit is 8 nnd 8 are contracted, as slown 

tire particularly in Fig. 5, and these con 
tracted ends are provided each with an out 
wardly flared bore 18, 18, respectively, 
adapted to engage correspondingly tapered 
surfaces 19 nnd 19 of a double fristo-coni 
cn R 20, the construction providing a particut 
tion between the two sections. 
sections have been assembled, as shown in 

; Fig. the conduit portions 8 and 8 are 

arly effective knock-down connec 
When tly 

secured together at their open ends so as to 
form in effect but a single vertical conduit, 
E. both 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 are f the sec 
tion 6 being placed on top and the section 
7 below, with their connections 10 and 14 
also reversed, 
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3 flanges 22 for each element, said flanges cor 
may be on the heating element adjacent 
thereto and being connected to the latter 
flag by bolts 23. 

/eas sa? pa 2 

In the construction shown herein, 21 de 
notes the inlet header. This manifold is lo 
cated at the bottom of the series of elements 
and is provided with a pair of vertical 
responding to the flanges 11 or 15, which 

e closed ends of the conduit portions S 
are provided each with a flange 24 and the 

: Y ' ' warm---n was all---------------------, m-m-m---------- 

is analogous in construction to an inverted 

... --rw-n-rr-raw wift' 

The cover 2S is provided with a central 
outlet ?lue 35, said flue being provided with 
in draft-cqualizing plate 36. This plate 
table, being provided with a short skirt 37 and with shot 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 bolts 39. 

With a device constructed as described 
: the operation is as follows: The waterflows 

extensions of the closed ends of the conduit from the inlet manifold 21 into the lower 
portions 8 are provided each with a similar ends of the vertical conduits 8, 8", and 
flange 25. The flanges 24, and 25 are adapt- through the transverse ducts 9, 9, into the 
ed to rest upon a shoulder 26 extending rear series of vertical conduits, being dis 
around the top of the base outside of the charged from those conduits into the out 
vertically extending flange 27 and are also let nanifold 33. It will be noted that each 
adapted to receive and support the cover 28, burner 3 is arranged directly beneath a 
snid cover being provided with a down- heator element and beneath the downwardly 
wardly projecting flange 29 and a seat or extending portion of the duct 9 or 9 there 
shoulder 30 within said flange, which seat nbove. The products of combustion from 
or shoulder rests upon the projections 24 onclu bitrner rise against the downwardly 
and 25. : directed portion of the duct thereabove and 

It will be noted that the transverse ducts are diviled thereby, passing outwardly : 
9 and 0 are equidistantly spaced when two around the wings 9 and passing into the 
sections areassembled. The member next narrow spaces between the wings of the adjacent to that shown in Fig. 4 will have ducts thereabove and the overlapping, wings 
the sections 6 and reversed. Such being of the ducts of the adjacent series. Part of 
the case, the conduitportions, 8 carried by ! the products of combustion from the burn 
the lowersection 7 of such adjacent element crs located at opposite ends of the series will be elevated with respect to those car- pass between E. outwardly projecting 

i ried by the element described, such cle. wings 9 of the ducts and the casing walls 
i vation being caused. by the extensions 12 31, the ribs 32 of which cause the products 
s passing up in proximity to said walls to 
verse ducts 9 will be elevated in like man- fake stibstantially the same course as those 
ner. This irrangement appears clearly in which pass up on the other side of the trans 
Fig. 3. The third element is assembled in 
the same manner as is the first, the fourth 
element in the same manner as the sccond 

verse dicts, - . . . . . . . . " 

The construction provides a series of tor 
tuous passageways through which the pro 
ucts from the burners pass upwardly to the 
outlet 35, the arrangement being such that 

bling the elements insures th f the heat units developed from the combus ling the elements insures the provision of largely absorbed before the products 

and so on, for any number of elements that 

spaces between the transverse ducts of each r dischnrged through the flue and an ex 

f 

may be used in aheater. 
The manner of constructing and assem 

trencly efficient heating of the water is se 
cured. As there will be a tendency for the 
products from the burners nearest to the 
middle of the heater to Ps up with greater 
rapidity to the centrafflueB5, the draft equalizer 36 is provided. This causes the 
products passing upwardly from the central 
E. 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 substin 
tially uniform heating of all of the elements 
of the heater. The provision of the skirt 
37 forms, with the plate 36, a shalloy cup 

} or receptacle in which water of condensin 
tion may collect. 

It will be noted that the ducts 9 and 0. 
have a slight upward inclination from the 
inlet side of the hoater town rd the outlet 

element 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 constitute one pair of 
oposed walls for the heater casing, the 
it her pair of opposed walls consisting of 
'a sing membo's 31 adapted to be inserted 
between the seats 20 and 30. Each of these 
enbers is provided with a series of ribs 

or flanges 32 projecting inwardly there from 
into the space provided between the adjacent 
transverse ducts 9, and 9", the wings of said 
licts overhanging snid ribs or flanges, 
33 denotes the outlet header or manifold. 

This is located at the top of the heater and is provided with vertically arranged pairs 
of ?lalges 3-4 which are adapted to be se 
curel to the flanges 11 and 15 at the upper 
(nd of the heater in the snme manner as the 
inntnifold 21 is secured to the flanges 11 and 
15 at the bottom of the heater, 

i and 13. It therefore follows that the trans 
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vertically extending conduits with corru 
tween and of greater width than the con 

from being pocketed in the heater, reduces 

rating with said elements and each pro 

pair of opposed vertical conduits, said con 

/425,387 p's 

-----e.-- side. 

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 henter above described is simple and 

economical of construction, the parts there 
of being easily made as castings; the parts 
are easily and quickly assembled and dis 
assembled, and hcater as a whole is ex 
tremely efficient in operation. 

IIaving thus described my invention, 
what I claim is: 

1. In a water heater, the combination of a 
series of heating elements, encl element 
comprising a pair of substantially, parallel 
gated transverse ducts extending therebe 
duits, said elements being placed side by 
side and the transverse ducts of adjacent 
elements being staggered, side walls coöp 

vide with ribs projecting into the spaces 
between the miljacent transverse ducts, the 
vertient licts nt one side of the heater being 
provided each with an inletconnection nea its lower end and thoso at the other side of 
the heater being provided ench with an out 
let connection near its upper end, 

2. ln in water heater, the combination of 
a series of henting elements, each element 
comprising in pair of substantinly parallel 
condits with transverse ducts extending' 
therelictween, said clements being placed 
side by side and the transverse ducts of ad 
jacent clements being staggered, side walls 
coperating with snid elements and cach 
provided with ribs projecting into the spaces 
between the adjncent transverse ducts, the 
conduits at one side of the heater being pro 
victed encl. with an inlet connection and 
those at the other side of the heater being 
provided each with an outlet connection. i 
3. In a water heater, the combination of 

a plurality of water circulating elements 
placed side by side and each comprising in 
(lits heing connected by transversely ar 
ranged ducts of greater width than the 

This inclination prevents the water" width of the vertical conduits, the ends to s said conduits being closed and the ends of 

sai 
| regards said conduits, and the terminal ducts 
being nearer to one end of said conduits 

vertical conduits being provided with an in s let connection and the other being provided 

said conduits in the same plane, and vertical plates secured to the sides of the outside 

--staxa 

opposite conduits being substantially in the : 
sinc 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 elements into staggered 
relation while keeping the closed ends of 

elements and forming with said vertical 
conduits a closed chatmber. 

4. A water circulating section for a water heater comprising a pair of substantially 
parallel conduits, each conduit being closed 
ht, one end and having a lateral connection 
nt the other end communicating with the 
interior thereof, one of said conduits being 
provided with an extension beyond its 
losed end, the end of said extension being 
disposed in substantially the same transverse 
plane as the end of the opposite conduit, and 
inid connections being disposed at opposite 
ands of their respective conduits, and a pll 
rality of transverse ducts connecting the 
snid 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 
OS, 

is. In a water heater, incombination, a . 
plurality of elements each element having a 
pair of substantially parallel conduits, con 
nected by a plurality of transverse (lucts, 
each of said condits having a lateral con 
nection at one end communicating with the 
interior thereof, and said connectin is being 
disposed at diagonally opposite, points of 

elements, said dicts being inclined as 

than to the other end thereof, alternate ele ments 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 ducts are maintained 
in staggered relation. 

6. A built up water circulating element 
comprising a plurality of sections, each sec tion having a pair of substantially 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 
of each section being Eyle adjacent to 
its closed end with a 
ducts being disposed at different distances 

uid connection, snid 
from the two ends of the conduits which t 
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ra-T- -v--------- well. ... ...-----al-w- will they connect, means for securing said sec 

tions together through their 'open ends, 
headers to which said fluid connections are 
secured, and side pieces for closing the space. 
between said conduits, adjacent sections be 

outlet connection projecting from the op 
posite end of the other duct of each element, 
a manifold operatively connected with all 
of the inlet connections, and a manifold op eratively connected with all the outlet con 

EY'S, "A 
ing inverted so as to bring the ducts thereof nections. 

| into staggered relation. O In testimony whereof, I hereunto affix my 7. A water circulating section for a Water : signature in the presence of two witnesse. 
heater comprising a pair of substantially . OTTO FOX. 

: parallel end members of substantially equal Witnesses: 
length, inclined transverse ducts, connecting. 
said end members, said end members having 
longitudinal passageways establishing, con: 
munication between all said ducts, and said 
end members being also provided with lat 

i: cral connections communicating with said passages, said connections being equidis 
stantly 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 circulating elements, 
each of said elements comprising a pair of 

: sections of unequal lengths, each section hay ing a pair of sibstantially parallel conduits 
of substantially equal length connected hy 
one or more transverse ducts and snid sec. 
tions being assembled by placing the con 
duits end to end, said elements being assen 
bled with alternate. elements inverted to 
bring the joints between the sections into 
staggered relation, side plates clamped : 
against the terminal elements, top and bot. 
tom members associated with the ends of said elements, and said elements having in 
lel, nnd outlet connections communicating 
with the lower and upper portion of oppo 
site condits ES 

9. A water circulating element for a 
water henter comprising a pair of substan tiny parallel EE of substantially 
(cial length, inclined transverse ducts con. 
necting said end members, each of said end 
incle's being formed in a plurality of de 
tehnbly connected sections, nind the width 
(if snil dicts being grenter than that of said 
('ll nuclimbers, snid end members having lon gildinal passageways establishing commu 
nication between all of said ducts, and said 
end members being also provided with lat 
cral connections communicating with said 
passageways, said connections being equi 
tlistantly spaced fron diagonally opposite 
ends of opposite end members, whereby said 
connections will be maintained in alinement 
when the cinds of adjacent elements are sup 
ported in the same plane, 

10. In a winter heater, the combination 
of n Ety of circulating elements placed sile by side, each clcment comprising a pair 

BRENNAN B. WEST, 
HAROLD E. SMITH. 

of substantially parallel condits connected 
by transverse ducts, an inlet connection pro 
jecting from one of the first mentioned ducts 
to ench clement, near one end thereof, an 

  


