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This invention relates to water heaters,which 
are especialy adapted for domestic use. 
The primary object of the invention is to pro 

wide a water heater whlch is more eficient and 
economical than devices of thls character now 
in general use, - - 
A more specific object of the invention ls the 

provision of improved means for extracting 8 
maximum of heat from the products of combus 
tion and then applying it to the water to be 
heated, 
These objects are accomplished by prowddlng 

novel and eficient means for absorbing heat? 
fromtheproductsof combustionwhile theburner 
is burning,and then applying this heat to the 
Water to be heated after the burner has been ex 
tinguished. - - 

They are also accomplished by prowidng a 
coil through which water is circulated,together 
with meansfor applying heat drectly to the coil 
in combination with means for radlating heat 
against the coll and means for reflecting heat 
there8gainst, - 

Another object of the invention isto provide a 
self-containedwaterheater adapted foruse with 
a Small hot water heating system, 
A further object of the invention is to pro 

vide an improved device of thls character whlch 
is of simple construction and easily and cheaply 
manufactured, - 

,Other and more specific objects of the inven 
tion will be apparent from the following speci? 
fication and the accompanying drawings forming 
a part thereof wherein Fig,1 ls a vertical Sec 
tion through one embodment of my invention 
showingit applied to a domestic hot Water boiler; 
Fig.2 is a hdrizontal section taken on the lne 
2-2 of Fig.1; Fig.3 is a rear elevation of one of 
the heat absorbingandradiatingelements; Fig.4 
is a vertical sectionalview through another form 
ofmyinvention,andFig.5isahorizontal section 
taken onthe line$?? of Flg.4? - 

Referring now to the drawings,1 indicates a 
domestic hot water storage boller or reservoir of 
standard construction,having a cold water in? 
take 2 and a hot water discharge 3. A heating 
cod1 4 has its lower end ? ?ttached to the boler 
1 near the lower end thereof and its upper end 
$ attached to the boiler near the upper end 
thereof Asthecouisheated.wateris cireuated 
from the lower part of the boller,upwardy 
through the coll and into the upper part of the 
boiler., 
A caslng T,hawing a removable cower @ en 

closes the col 4. A cowering of asbestos orstml?? 
1arheatinsulatingmaterialisindcatedat@ The 
numeral 1@ indicates,generally,8 gas burner 
which is secured-to the lower end of.the casing 
and forms a closure therefor. The burner !• 
has a central opening 11,& clreuar row of jets 

(Cl.122—250) 
12 and the usual mixing chamber 13,An an 
nular fange 14 formed integral with the burner 
body,provides convenient means forsecuringthe 
burner to the bottom of the casing T,in the 
proper position with respect thereto A plurality 
of holes 15 in the flange 14 provide means add? 
tional to the opening for the intake of alr 
necessary to support combustion. Gas is sup 
plied to the burner 10 by a supply pipe 18,and 
it ls Controlled by,8 thermostaticaly operated 
valve 11 The valve 1T which mey be of any 
standard construction is controlled by a thermo 
stat 18 in the boller 1. A pllot lght for the 
burner 10 is indicated at 19. 
Supported by the burner 10,in a cylndrical 

recess20inthe upperface thereof,andextendng 
upwardly therefrom within the confines of the 
coll 4,ls a heat absorbingand radiating member 
generally indcated by the numeral 21. - 
The member_21 is made up of a pluralty of 

similar units 22. The units 22 are formed of 
material having high heat absorbing Bnd radl? 
.ating qualities. It has been found by experi 
ment that various types of refractory materlal 
possess these characterlstics and are sultable for 
use hereln. Projections 23 formed integral with 
the units 22 and projected outwardly therefrom 
toward the coll 4 are provided to increase the 
radiating surfaces of the units 22,and slnce they 
become incandescent when heated prom0te COm 
plete combustion,The unlts 22 are arranged in 
the form of a cylinder and are held together by 
upper and 1ower plates 24 and 25 having pro?? 
jections 26 thereon which engage in openings 
2Tin inwardy extendng annular webs 28 on the 
units22. A cylinder 29 having a highly polished 
outer face extends between the plates 24 and 25 
withinthe units22. Abolt30 holdstheparts22 
to 29 together to form a removable cylinder,as 
shown,The cylinder 29 may be made of staln 
1ess steel which has a highiy polished Surface, 
or if desired,it may be made of other material 
and have its outer surface chromium plated to 
provide a highly polished surface. - - 
A highlypolished surface is provided_in a lke 

manner on the innerface of the caslng T. - 
Each ofthe units22 hasa slot31 formedthere 

in,below the lower web 28,to admit alr to the 
jets 12,Theslots31are ofsuchslzethat lncom 
blnation With the opening 1$,they wil8dmitsuf 
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ficient alr to support complete combustion of the 
gas dscharged bythe jets 12. - 
A plurality of slots 32 are formed ln each unlt 

.22 between the upper and lower webs 28 thereof. 
An annular flange 33 extends outwardy from 
the upper end of the member 2 into engagement 
w"th the coll 4,,, - - 
The jets 12,as most clearly shown in *gs. 1 

?ad 2,are pogitloned to dscharge gas upWardy 
hto the wace betweea the member 21and the 
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coil 4. As thls dscharged gas is burned,the 
flame will come in contact with the lower por 
tion of the col 4 and the member 2?? 
heat the coll *,and the water belng circulated 
?herethrough directly,and it will also heat the 
1ower end ofthe member 21 directiy. The prod 
ucts of combustion traveling upwardly will fur 
ther heat the coil ? and member2 by drect con 
tact. The member 2f wil absorb most of the 
heat frorn the gases coming in contact with it, 
and ?he projections 23 will become incandescent. 
?t wil then radiate heat outwardy Bgainst the 
col ?. Itwillalsoradiate heatinwardy against 
the highly polished outer face of the cylinder 29 
which w? reflect it outwardy throughthe siots 
32 against the coi ?. Heat coming in contact 
withthe highlypolishedinnerface of the casing 
wiIl be reflectedinwardy against the coil?- The 
annularflange 33 on the upper end of the mem 
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ber 2 insures a better circulation of hot gases 
around the member 21 and the coi 4. The 
burned gases are discharged through a fue 35 
aboyethefange33. Abafie36isplacedinfront 
ofthe fue 35 to cause the gases to travel up? 
wardy the entire height of the coil 4 and then 
downwardy beforebeingdscharged. 
By this arrangement and constructlon of the 

various parts,novel means is provided for utiliz? 
ing the maximum amount of heat generated by 
the burner 10. Consequentiy the gases dis 
charged by the fue 35 are relativelycool,since 
?the majority of the heat units have been ex? 
tracted therefrom. 
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When the water in the boller or reservolr 1 
reachesa certainpredeterminedtemperaturethe 
thermostat 18 will operate the valve lTto cut of 
the supply of gas to the burner 10; but the 
member 2f having been heated to a high tem 
perature will continue to heat the coll 4,and 
the water therein,by radiation until it Cools. 
When thewater in the boller drops below a cer 
tain predetermined temperature,the thermostat 
1@ will operate the valve 1T to agaln supply gas 
to the burner 1@,whlch will be lgnited from the 

45:plot 19, - 
Fgs.4 and5 *Iustrate a modhcation of ny 

invention whichis capable of performing all the 
functions of the form shown in F"gs?1,2 and 3, 
and in.addltion thereto is particularly adapted 
for use in hot water heating systems employing 
only one or two radiators. It is also especlally 
adapted for use as a seml-instantaneous water 
heater? 
Tn this form,the boller or reservoir * sur 

rounds the casing T* and forms a part thereof. 
The casing7* incloses a heating col * having 
its1ower end ?e in communication with the lower 
end of the boller 1* and its upper end *in com-, 
munication with the upper end of the boler 1*. 
-A burner1* ls mounted in the lower end of the 
casingandforms a closure thereforand the upper 
end of the casing ls closed by a removable.cover 
@e?*indicates a covering of insulatlng material. 
The burner 1* is simlar to the burner 19, having a central opening 11*,jets 12",mixing 

chamber13e and an annular flange 14* h?ving & 
plurality of openings * for the intake of alr. 
Theboiler 1*,burner 1*and connected parts are 
all supported on a base 3T. Gas is suppled to 
the burnerthrough ?pipe 1* and a thermostat 
icaly controlled walve 17* which is operated &t 
predetemined times by a themostat 1@* lnthe 

This wil1. 

2,168,199 
bouer * A phot bumer a indcated at I* 
The cold water intake to the boller * is ind 
cated at 29 and the hotwater outlet it indicated 
at 32. A.discharge flue forburned gases is in 
dicated at 3?* and & ba?e,similar tothe bafle 
36,is indicated at 3* …, . - 
In_this_form a heat absorbing and radating 

member 21* surrounds the Iower end of the 
coil *. An inwardy extending annular fange 
33* on the upper end of the member 21* bridges 
the space between the casing T* and the coll 4*. 
The member 21* is composed of a plurality of 

units 22*,each hawing & plurality of projections 
23* formed integral thereWith and extending to 
ward the coil 4* These projections are similar 
to and servethe same purpose as the projections 
2? on the member 2?? - 
The operation of this form of my inventlon is 

the same as the operation of the form flustrated 
in Figs. 1,2 and 3,and need not be described 
further? - 
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From theforegoing.it win beseenthat I have 
prowided nowel,eficient and economlcal means 
for accompishing the objects pf my.inventlo 
enumerated herein? - 
Having thus described my invention,what T 

Claim is: - 

1?In a device of the character described,the 
combination of a coil,& burner for heating sald 
coil directly,meansfor heatingsaid coilindrect 
1y from said burner;said means comprising an 
element extending upwardlyinspaced relation to 
said coll and hawing high heat absorbing and 
radiating qualities,a plurality of slots in sald 
element,a refiector posttioned to reflect heat, 
radiated thereagainst from said element,Out 
wardly against said col,a casing surrounding 
said means 8nd sald col,& reservolr and con 
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nections between the ends of sald cou and sald 
reSerWolr? - - 

2. In a device of the kind described,the com 
bination of 8 caslng,& wertical coll thereln,&gas 
burner ln the casing@nd under the loWer end of 
sald coll,anda cyllndricalelementextendingwer 
ticaly beside and concentric with the cpll and 
spaced at all sides therefrom,sald element com 
prising material of the radant type hawlng high 
heat absorbing and radlating qualitles and pro 
vided with a plurallty of projections extendng 
toward the coll and into the path of the flames 
forabsorbing and radating the heat,the burner 
comprising a ring with.gas jets drected up 
wardlyinto the space between the coll and the 

,said element,to drettly heat the coll and sald 
element by contact therewith of the flames from 

,the burner,and a flange ?t the top of sald ele 
ment extending across the top of the said space. 

3. The combinatdon gt&ted 1n clalm 2,the sadd 
element and the burner belng supported upon 
the bpttom of thecasing? - 
*4?The combination &tated in cl?lm 2,the sald 

element exteddng verticaly withln the col, 
5. Tn a dewice of the character descrlbed,the 

combination of a col,a burner for heating $ald 
coldrectly,means surroundng sald coll and &g?? 
sociatedwithsaid burnerforabsorbingheatfrom 
sald burner &nd radating it against said cou,a 
reservolr surroundng sald meang and ald.éol, 
and connections betweenthe endg of said col an 
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