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gases of combustion arising therefrom will 
directly impinge each tube after passing be. 
tween two tubes next below. 
In practice, the flame from the gas burn 

ers lises about laalf way in the case of the 
main heater, whence the heated gases of com 
bustion rise through the upper half of the 
main chamber and find their way among the 
tubes of the supplemental heater in the flue 
and thence upward through the stack, and 
it is evident that the heat from the flames 
and gases of combustion will serve to heat 
to a lesser extent the hollow side wall of the 
case and to a greater extent the hollow cover 
of the same. 
The water to be heated enters the cavity 

of the hollow side wall 12 through the in 
let pipe 13, in which cavity the water is 
slightly heated; thence it flows through the 
communicating pipe 14 into the cavity of 
the cover, wherein it is further heated; 
thence it flows through the communicating 
pipes 16 which are preferably of about half 
the diameter of the communicating pipe 14 
and lead through the end wall plate 1 to 
a communication with one of the tubes 7 
in opposite sides of the supplemental heater. 

Each of the tubes in the supplemental 
heater is about half the diameter of the 
tubes 7 in the main heater and accordingly 
is made with correspondingly thinner 
walls; and the wall plate groove-ducts 11 
in the supplemental heater are arranged to 
circulate water in succession through all the 
tubes in the respective lateral halves of the 
heater and to discharge it from one of the 
lower tubes in each side thereof into a simi 
lar communicating pipe 24 which preferably 
extends outward immediately under the 
cover of the case and emerges into a T-fit 
ting 25, the stem of which is of substantially 
the same diameter as the main tubes, which 
T-stem is connected with the communicat 
ing pipe 26 which in turn is connected in 
the outer metal plate 1 of one end wall of 
the main heater and communicates with 
one of the upper row of tube sockets therein. 
The groove-ducts 11 in the outer plates 

of the end walls of the main-heater are so 
arranged that the water flows consecutively 
through all the tubes of the upper row, 
thence through all the pipes of the succes 
sive rows downward to one of the middle 
rows; and thence by the pipes 27, 27 and 
27 to one of the pipes in the lower row 
thereof, and thence, consecutively through 
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all the pipes of the lower row, thence 
through all the pipes of the successive rows 
upward to an outlet pipe 28 which carries 
the water to the point of use. 
By this construction and arrangement, it 

is evident that the water enters the appa 
ratus in the least heated portion thereof and 
thence proceeds successively and progres 
sively through the cavities of the side and , 
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the cover, and thence through the tubes of 
the supplemental and the main heater, in 
such a manner as to progress at all times 
from a lesser to a greater heated portion of 
the apparatus and is finally discharged from 
the hottest portion thereof, namely, the 
tubes which are located at the tips of the 
fiame. 
I claim: 
1. A water heater including end walls 

composed of three metal plates with inter 
vening rubber sheets, there being register 
ing apertures forming sockets in the two 
inner metal plates and the rubber sheets 
and grooves forming ducts in the outer 
plates communicating with adjacent sock 
ets, and tubes having their ends jointed in 
the sockets. - 

2. A water heater including an end wall 
composed of three metal plates with inter 
vening rubber sheets, there being register 
ing apertures forming sockets in the two 
inner metal plates and the rubber sheets and 
grooves forming ducts in the outer plate 
communicating with adjacent sockets, and 
tubes having ends jointed in the sockets. 

3. A water heater including a case form 
ing a main chamber, a plurality of tubes in 
the main chamber communicating in series, 
the case having a side wall and a hollow 
cover with a flue chamber extending 
through the cover, a plurality of tubes in 
the flue chamber, the tubes in each lateral 
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half of the flue chamber communicating in 
series, a pipe leading into the cavity of the 
side wall, a communicating pipe between 
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the cavities of the side wall and the cover, 
communicating pipes between the cavity of 
the cover and each lateral series of flue . . 
tubes, and communicating pipes leading 
from the flue tubes to the series of main 
tubes, the main tubes being substantially 
twice the diameter of the flue tubes. 

4. A water heater including a case form 
ing a main chamber, a plurality of tubes in 
the main chamber communicating in series, 
the case having a side wall and a hollow 
cover with the flue chamber extending 
through the cover, a plurality of tubes in 
the fue chamber, the tubes in each lateral 
half of the flue chamber communicating in 
series, a pipe leading into the cavity of the 
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side wall, a communicating pipe between 
the cavities of the side wall and the cover, 
communicating pipes between the cavity of 
the cover and each lateral series of flue 
tubes, and communicating pipes leading 
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from the fue tubes to the series of main 
tubes. 

5. A water heater including a case form 
ing a main chamber, a plurality of tubes in 
the main chamber communicating in series, 
the 'case having a hollow cover with a flue 
chamber extending through the cover, a plu 
rality of tubes in the flue chamber, the tubes 
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in each lateral half of the flue chamber com 
municating in series, a pipe leading into the 
cavity of the cover, communicating pipes 
between the cavity of the cover and each 
lateral series of flue tubes, and communicat 
ing pipes leading from the flue tubes to the 
series of main tubes, the main tubes being 
substantially twice the diameter of the flue 
tubes. 

6. A water heater including a case form 
ing a main chamber, a plurality of tubes in 
the main chamber communicating in series, 
the case having a hollow cover with a flue 
chamber extending through the cover, a plu 
rality of tubes in the flue chamber, the tubes 
in each lateral half of the flue chamber com 
municating in series, a pipe leading into the 
cavity of the cover, communicating pipes 
between the cavity of the cover and each lat 
eral series of flue tubes, and communicating 
pipes leading from the flue tubes to the 
series of main tubes. 

7. A water heater including a case form 
ing a main chamber, a plurality of tubes in 

? 
the main chamber communicating in series, 
the case having a flue chamber extending 
through the cover, a plurality of tubes in 
the flue chamber, the tubes in each lateral 
half of the flue chamber communicating in 
series, and communicating pipes leading. 
from the flue tubes to the series of main 
tubes, the main tubes being substantially 
twice the diameter of the flue tubes. 

8. A water heater including a case form 
ing a main chamber, a plurality of tubes in 
the main chamber communicating in series, 
the case having a fue chamber extending 
through the cover, a plurality of tubes in 
the fue chamber, the tubes in each lateral 
half of the flue chamber communicating in 
series, and communicating pipes leading 
from the flue tubes to the series of main 
tubes. 

DUMITRU POPA. 
Witnesses: 

HARRY FREASE, 
CHAs. M. BALL. 
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