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To alZaphom 2tmayconcern? 
Be it known that I CHARIEs.A?OLsoN? 

a citizen of_the United States and residing 
at Geneva Kane County Illinois have in 
vented certain new and useful Improve 
ments in Water Heaters of which the fol 
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lowing is a description reference being 
had to the accompanying drawings form 
ing a part of this specification. 

y invention relates to gas water heat 
ers and has reference more particularly to 
improvements in that type of water heater 
employing water heating coils one object 
of the invention being to improve the con 
struction of heaters of this type so as to 
obtain maximum eficiency in heat absorp 
tion and transfer approximating ninety 
per gent as indicated by actual test while 
keeping the fuel cost down to a minimum 
Another object is the provision of a heating 
coil constructed with a minimum fluid space 
and arranged to present 8 maximum amount 
of heating surface to the gas jets of the 
burner within a zone of maximum tempera 
ture thereby rendering the heater practi 
cally instantaneous in character and,where in the velocity of thewater_passing through 
the colisgreaty ingreased 9 thereby pre 
vent deposit of scale or other sediment. 
With these objects in view the invention 
contemplates the arrangement of a coil as 
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thus characterized about a vertically.posi 
tioned burner whose jet outlets are_spirally 
arranged with reference.to.the flattened 
heating surface.of the.coil.the major axes 
of the convolutions being disposed in par 
allelism or substantially so with the ver 
ticalwall of the burner It also contem 
plates an organization of a heating coil and 
burner structure wherein the axes of the 
burneris co-incident with the axis of the 
coil and both are substantially co-extensive 
in the vertical direction the upper portion 
of the burner being imperforate and.ar 
ranged with reference to the gorresponding 
porion of hepoilsoastob8?eth ascend 
ing current of hot gases arising from the 
lower portion of the structure where the gas jet flames impinge.centrally upon and 
envelop the lower vertically spaced convo 
lutions ofthe coil. 
A still further object of theinvention re 

1ates to an.arrangement of inlet and outlet 
headers?with coils terminally connegted 
therewith in a seriesto insure an equal flow 

ofwaterthrougheach coilunitand thereby 
equally.distribute the work through the 
series.. This arrangement also contempla?es 
the utilization of standard units of coils 
?nd burnersin any number desired depend 
ing on heater capacity desired, aniassich 
permits an interchange of the units and 
Teadily allows for repair as any unit may 
be disconnected and the remainder oper 
ated as before and in equal proportion. 
My.invention further contemplates the 
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provision of certain novel details of con 
struction combination and arrangement of 
parts of the heater whereby other advan 
t"ges.are attained as willbe more fully 
described hereafter or are incident to the invention. 
These objects and 8dvantages Igttain by 

"eans Qf a gonstruction illustrated in pre 
ferred formin the accompanying drawings, 
wherein? * 

Figure?1 is a.vertigal sectional view of 
a beater to whigh my inventionis applied; 
Figures 2 and 3 are views in horizontal 

Segtion of the coil.and burner groups of 
Figure 1 and aretaken along thelines 2-2 and3?3?respectively; 
Figure 4 represents a diagrammatic view 

9f the &SSociated goils and headers and to 
better illustrate their relation the headers 
normally annular have been Shown along 
Straight lineswith this purposein view:and 
Figure5 is an enlarged detailview in sec 

tion through a jet outlet portion of a burner 
andits corresponding coil portion 
Referring to the drawings the reference 

character A denotes a heater shell or cas 
ing having any Suitable supporting base B 
and being preferably provided with awater 
Casing or regulating cylinder C and a gas 
Casing D?bothof which are described more 
fullyin a co-pending_application for Let 
ters Patent of the United States Serial 
Number 299.645. Briefly stated the_gas 
valve (not shown here) in the gasing?D is 
opened and closed by pressure differentiation 
occurringin Casing Dupon the opening and 
closing of the faucet in the service line and 
acting through the leyer mechanism.which 
isindicated generally by the reference char 
acter E. The gas_chamber Dis provided 
with separateradialgas gondugting conduits 
6 and these have outlets 7 leading to the air 
mixing valved members 8 which depend 
from he base wall 9 of the heater shell. 

70 

75 

80 

85 

90 

95 

100 

105 

110 



This wall 9 is formed with upwardly di 
rected annular extensions 10 of the air 
mixing members 8 and these extensions 
constitute burner supports to?which the 
burners 11 are removably attached. 

Positioned one above the other within the 
shell are headers 12 and 14 the inlet and 
lower header12 being conneeted at its inlet 
end with the waterchamber C by means of a 
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cold water Supply pipe 13, while the outlet 
or hot water header 14 communicates atits 
outlet end with the outlet pipe 15 which 
leads through the heater shell to the service 
pipe(not shown). 
These headers may take the form of cast? 

ingshavingan annularcontour asshown and 
each embodies an elongated water paSSage 
having a closedend theotherendin the one 
instance being the inlet 16 and in the_other 
the outlet 17 Inthe heaterillustrated four 
coils 18, 19?20 and 21 are shown applied to 
the headers though any desired numbermay 
be employed dependingupon the capacity of 
heateFw?nted eggh beingspiraly arranged 
about a burner 11 and having its convolu 
tionsflattenedto provide a ribbon-like water 
passage.22 the major axis of which is in 
iparalielism with thé wall 23 of the burner 
(Figure 5). It will?be.observed that the 
broad and flat spiralled heating Surface 24 
of the coilisso located with reference to the 
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jet outlets 25 which are correspondingly 
Spiralled that theflamesemanatingfrom the 
latterimpinge centrally upon such_Surfage, 
and.as the convolutions are spaced in the 
vertical direetion they are thereupon envel 
opedin the flames and heatedgases. 
In the preferred construetion the lower 

part of each burner 11 only is perforated to 
form these outlets the upper portion_11°? 
gonfronting the upper portion ??the coilbe 
ing extended so as to bafile the ascending 
heated gas 2nd thereby increase the heat ab 
sorbing and transferring properties of the 
coil Inthis connectionitis considered ad 
vantageous.to So shape the coil above its 
central position asto first contract it and 
then.relativelyinere8se its diametrical pro 
portion thereby forcing the asgendinggases 
in!? a very efeetive contact with the upper 
coil part In this manner the coils are en 
8bled to absorb practiealy all the heat 
(ninety per cent by test) from the flames, 
leaving a suficient margin of heat to escape 
and_aford suficient draft to carry of the 
produgts of combustion Thus i5 will be 
Seen that I provide in each heater unit a 
flame contact zone and a bafie zone located 
between the cold and hot water headers 12 
and 14 and wherein a high velocity offlow 
through the elongated coil passages 22 isin 
sured to preyent deposit of scale or other 
sediment The coils furthermore are ar 
ranged to receive the maximum amount of 
heat in both zones. 
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One important feature of my invention 
resides in the arrangement of the coils with 
respect to the inlet 16 and outlet 17 of the 
headers in order to provide for an equali 
zation of waterflow through each unit and 
topermit theuse ofstandard coils and burm 
ers thereby allowing for interchangeability 
of the units or the disconnection of any 
unit for repair or replacement without in 
terfering with the operation on an equal 
proportionate basis of the remainder of the 
Units This feature is clearly disclosed in 
Figures 2 3 and 4 to which reference is 
now more particularly directed Figure 4 
is merely diagrammatic the headers being 
extendedinstraight lines for a ready under 
standing of this feature All of the coils 
are removably attached at their opposed 
ends to the headers at intervals along the 
header passages the end coil 18 having its 
inlet end disposed in close proximity to the 
headerinlet 16 whileits outlet is located at 
the pointin the header14 most remote from 
the outlet 17 and adjacent the closed end 
27. On the other hand the other end coil 21 
hasits inlet end adjacent the closed end 26 
of the header 12 and its outlet end in close 
proximity to the outlet 17 The intermedi 
ate coils 19 and 20 are similarly arranged, 
that.is to?say where an inle? end of ong 
member of aseriesis nearerthe headerin? 
let than the other the latter has its outlet 
end relatively nearer the header outlet In 
otherwords the presentembodiment ofthis 
feature ? opposed or reversed 
headers one an inlet header and the other 
an outlet header with coils terminally ar 
ranged in a series whereby their inlets are 
progressively_spaced in.a.direction away 
from the headerinlet and their correspond 
ing outlets are progressively positioned at 
intervals in a direction toward the heater 
outlet In this manner the water flow of 
each goilunit is equalized and consequently 
theefeieney ofthe heateris materialyin 
Creased. * - 

The referencenumeral28 designates adis 
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tance member for the headers comprising a 
hollow rod whose lower end is detachably 
associated_with the header12 and whose in 
teriorly threaded upper end supports the 
header 14 by means of a disc 29 which is 
slightly larger than the central.orifice of 
Said header In order to maintain the rod 
in a fixed relation with reference to the lat 
ter and to removably position the hood30, 
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I provide a bolt 31 which terminally en 
gages the rod 28 and the cross-bar32 ofthe 
hood the header 14 being gripped between 
the lower disc 29 and an upper disc 33 
through_the instrumentality of a nut 34, 
and the hood being clamped in position by 
the nut 35. * * 

Positioning means for the upper part of 
each coilis providedin the shape of a disc 
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36 having radial lugs 37 projecting beyond 
the periphery of the disc to engage a con 
volution ofthe coil This discis detachably 
Seated upon_the upperwall.portion of eagh 
burner as shown??It will be therefore ob 
vious that all the units and the component 
parts thereof may be very readily assem 
bled and as readily uncoupled for purposes 
of repair orreplacement Shouldit become 
necessary to take out a coil the correspond 
ing needle valve 38may be closed tothereby 
shut of the supply ofgasto the particular 
burner it serves and without afecting the 
operation of the other units A very note 
worthy feature of the heater_is its simple 
and economical construction The structure 
provides for rapid circulation; it afords a 
maximum quantity of hot water at a mini 
mum cost; and having a minimum water 
space the supply of hot wateris practically 
instantaneous thus efecting a savingingas 
and water. - 

Another advantage ofthe construction re 
sides in the fact that it permits the rapid 
circulation of the hot gases over the convo 
lutions of the coil to obtain complete com 
bustion thus preventing the formation of 
the blanket of carbon-monoxide customarily 
encountered ingas water heaters about the 
coils and providing for an eficient transfer 
of heat to the water in the gonvolutions, 
which eficiency is materially increased by 
the elongation of the latter in the vertical 
direction In other words the structure pre 
sents at least three outstanding concurrent 
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conditions productive of high eicieney, i. 
e rapid circulation of hot gases with com?? 
plete combustion; rapid circulation of a 
thin water stream with maximum heat 
transfer; and an instantaneous supply of hot water at low cost. 
I claim:? - 

In a water heater the combination of a 
tubularinlet header of annular shape hav ingits ends disposed in proximity to eagh 
other one of Saidends being closed a supply 
pipe connected to the open end a tubular 
outlet header of annular shape withitsends 
disposedin proximity to each other one of 
Said ends being closed an outlet pipe con 
nected with the open end of the outlet 
header a plurality of helicalvertically flat? 
tened heating coils each being of reduged 
diameterintermediateits ends said coils be 
ing connected with the respective headers 
in multiple and in inverse order with re 
spect to the closed ends of Said headers so 
that the paths offlow through the.various 
coils from said supply to said delivery pipe 
are of substantially equallength and a tu 
bular burner disposedwithin each coil each 
burner having gas orifices below the re 
stricted portion of the Surrounding coil di 
rectly opposed 9 the_flattened face of the surrounding coil and being imperforate 
above said restricted portion of the coil to provide a baflezone abovetheflamesissuing 
from said orifices. 

CHARLES A. OLSON. 


