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To all whom 1t may concern: _

Be 1t known that I, ALBERT E. SHIPLEY, a
subjéct of the King of England, and resident
of Nélson, British Columbia, Canada, have

5 inventéd a new and useful Improvement in

Instantaneous Water-Heaters, of which the |

following is a specification. C
This invention relates to water heaters em-

ploying gaseous fuel, and comprises an im-

10 E‘i‘@'ved device 1n which the water is heated
y direet contact with the produets of com-
bustion, being exposed thereto in films on the
surface of non-absorbent balls or the like and
in the form of fine spray falling from perfora-
tions in plates, as well as in thin films of wa-
ter flowing over the surface of heated plates
of dfunms. . | R
The invention further embodies the appli-

15

cation of & water spray blast to intensify the
dfaft 1 & water heater using gaseous fuel for
the putpose of eausing the products of com-

20

busfion to flow through the interstices be-
- tween .the balls or the hike and to render the
_ combustion more perfeet. @~
25  Lhehéater isillustrated in the accompany-

Figure 118 a central vertical section there-

of. Fig. 2 18 & horizontal section on the line
- 2—2of Hig:. 1. . - o '-
30 - Reférin

etforations B for the entry of air for com-

35 powerful burher C of the Buusen type.

tion of the frusto:conical shell
over the burfe. = =
40 An overflow pipe F eniters thie shell A at a

poifit niear the top of the well to eonduct the |
hot water to the bath, or othet vessel. A |
hood H of sheet coppet or other metal is
- placed over the well as shown, and immedi- |

- 45 #tely above it is a perforated metallic disk J

~ sutrounded in its cireumferenice by a second

L .

~ level in the well. The disk J is cupped or
- eurved downwdrd towards the center; and
50 has & seftes of large perforatiohs 7 made in
such & Wway that the metal i8 turiied slightly

apward at the edges thereof forming & low
vertiéal wall dround the perforstions, In

the cetiter of the disk J is a nuinber of fine
55 holes 1 to allow the witer to tFickle onto the
eetitat of the shield H. The objéct of the |

ustioh atid this eontains near the bottom z,
catch cistern, or well D, formed by the june-
- , : with the
“eylindtical shell A is placed immediateély

even dist

shell I 1s t"oﬁpré'vent- the hot products of com-

bustion coming into contact with the walls of

the heater and the consequent loss of heat by

‘radiation. The disk J and hood H are

spaced by short pipe separators p.
which may be either built up of pipe an

tings as shown, or made of cast 1iron or other
metal and is arranged directly below a per-
forated partition W. Its object is to sup-

E'ort the contents of the upper portion of the
eater, and at the same time conduct the wa-

ter to the spray nozzle N by means of the ver-

tical pipe L at the center. g |
The upper half or part of the heater is filled

to the level of the nozzle N with round por-
“celain balls M, smooth round stones or other
“similar non-absorbent material, the object of

which is to form a large area of wetted sur-

face in direct contact with the heated prod-

ucts of combustion, which pass upward

through the interstices between the balls.
The nozzle N 1s so constructed as to project
the water upward i1 a cone of fine spray, so
| regulated as to just cover the area of the

opening O.  This spray, passing through the
opening O, at hj%h ¢
large body of t
producin

Q is & dished cover for the heater and sup-
ports the stack or waste fiue or pipe P, It
contains ‘8 compartment or space R inte

h velocity, carries with it a
_ e products of combustion
o .. | from the upper portion of the heater, thus
spécifically to the drawings, the

cagifig of the heater consists of 4 ¢ylindrical
- sheet metal shell A, having at the lower end |

¢ a strong artificial draft for the.
products of comhustion. -

60

K is a hollow four arms cross shaped g‘rid, |
fit-

65
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‘Which the water trickles on its return from

the stack.. The bottom of this compartment =

is perforated with many fine holes of such
dize as to provide a small depth of waterin
9%

the et:imgﬁ,i'tmeﬁt, in order to produce ah
itbutton. - S
The action of the heater is as féllows: On

at the same time by the mechanism shown

the hested products of combustion pass up-
‘ward, coming in contgct with the inner W&'E_ N
. id | of the well D.” On reaching the shield H,

cyliidiical shell 1 dipping below the wdter |

lighting the burner the water being turned on

00

they are deflected, pessing out towafds its ~

“citcumierence, thence ngﬁl‘d through the
. ) the upper half of the

heater. The openingsin J are So arranged s .

to ﬁ‘lﬁe an' even distribution to the waste -

_ R‘ro ucts throughout the diameter of hester..

openings in disk J into b

hey then find their wiy through the open-

‘ings between the balls or stones, until they
teach the space '-qbpvé-, from whith they are

diawn. by- the action of the water blast

110
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upper . surfaces by conduction through the

45

- drops. The complete transfer of heat is ac-
- comphished in the upper half by the intimate

50

60

L. '
-
-
| B
»

65"

-throu'gh the opening O and forced out the T
- waste flue P. - '

the stack P and by the force of gravity is car-

‘shield H. Passing

direct contact of the waste gases with the

water 1n the smoke stack, serves to insure a
. complete transfer of heat and the issue of the
- .'waste gases

55 . _ . mosphere
~transfer is so complete that an efficiency of .
 between 90 and 100 per cent. is obtained,
- while the induced draft intensifies the action

posits in the water.

2.

The water passes up through the pipe L
into the nozzle N where it is discharged in a
fine Slﬁ.&ﬁ and projected at high speed
through the openin%uO, carrying with it the
waste products. This spray eventually be-
comes arrested by contact with the walls of |

ried downward in & film along the walls of the
stack until it reaches the compartment R.
Here it spreads over the bottom of the com-
artment to a depth of from % to 4 inch and
ops in g fine rain from the numerous per-
forations in the bottom. This rain falling on
the filling of balls M forms a thin skin or
wetted surface over the surface of each ball.
This skin has a downward motion due to |
gravity and drops from one ball to the other;
re-forming on the successive balls until finally
1t drops to the concave surface of the plate J.
The upward turned edges of the gas openings
in J prevent the water passing through them,
and the latter is in consequence led towards
the center from where it drops through the
small holes ;° to the upper surface of .the
d H. down the curved surface
of H, it drops from the circumference into the |
well D. From the well it overflows into the
bath orother vessel through the pipe F, whose. |
height ‘governs the water level as shown in
the drawing. -, .

- The transfer of heat from the waste gases
to the water is accomplished as they travel in
opposite directions, the hot water being in
contact with hot gases at the bottom and the
cool gases in contact with the cold Wwater at |
the top, thus effecting a most complete intér-
change of heat through the medium of the |
heafing surfaces provided in the invention.
The hot 'g]%ses impinging on the surfaces of )
the parts E, H, and J, heat the water on the |

B

plates. ‘The water as it dropsfrom one plate
to the other and to the well is also heated by

contact of the combustion gases with the
films of waters in the passage through the bed. |
of balls or stones. Further the fine spray of

. at a temperature much below
that '-OF the surrounding atmosphere. This

of the burner, insuring perfect combustion 1
and preventing the formation of sooty de- |
- The flow of gas to the heater is controlled

by the cock or valve 1 operated by lever 3.
6 18 a pilot light for the purpose of lighting
the burner.

| the grid at the center of the casing
ranged to deliver a spray into the outlet, a

permit the passage of the water there

The cold water is controlled by |

- 884,223

a cock or valve 2 connected by the lever 4
and link 5 with the lever 3. -The cold water
and gas are thus controlled in unison through
the lever 3. To operate the heater, the pilot

cock 6 1s turned on and lighted. The lever 3 =4

18 then turned upward opening together the

gas and water inlets, after which the pilot is

turned off. To. extinguish, the lever is
merely turned down. '

Iclaim '

1. In a water heater, a vertical casing pro-
vided at its top with an outlet for the prod-
ucts of combustion, and at its bottom with a
burner, a transverse grid at the center of the
casing, a spray pipe extending upward (flrom
and ar-

dished perforated cover for the casing, pro-
vided with an opening to permit the passage

of the spray and with an annular flange

75

80

85

around the opening, a plurality of non-ab- .

sorbent balls supported by the grid, 'a convex

with its concave face downward, a cone
shaped hood above the burner, the edges of
the shield projecting beyond the adjacent

-edge of the hood, the space between the outer

‘transverse shield below the grid arranged

90

{

face of the hood and the inner face of the cas- |

ing being adapted to receive the water pass-

ing downward through the casing, said cas-

ing being provided with an overflow pipe to
permit the passage of the water therefrom, and
& downwardly cupped disk provided with per-
forations adjacent its center for permitting
the passage of the water and with upwardly
flanged perforations near its edges for per-
mitting the passage of the products of com-

_bustion arranged above the hood.

2. In a water heater, a vertical casing pro-
vided at its top with an outlet for the prod-
ucts of combustion, and at its bottom with a

95

-10C

105

burner, a transverse grid at the center of the -

casing, a spray pipe extending up from the

grid and arranged to deliver a spray into the -

outlet, a dished perforated cover for the cas-

ing provided with an opening to permit the

passage of the spray, and with an annular
Hlange around the opening, a plurality of non-
absorbent balls supported by the grid, a con-
vex transverse shield below the grid arranged
with its concave face downward, a cone

110

115

shaped hood above the burner, the edge of -

the shield projecting beyond the adjacent

edge of the hood, the space between the outer _+
120

face of the hood and the inner face of the cas-
ing being adapted to receive the water pass-

ing downward through the casing, said cas-

g being provided with an overflow *pige to

.3. In a water heater, a vertical casing pro-
vided at its top with an, outlet for the prod-
ucts of combustion, and at its bottom w.th a

Om- -'

125 .

burner, a transverse grid at the center of the. .

cas?
there

, & spray pipe extending upwardly’
om and arranged to deliver a spray in 13¢




884,228 - - ¥

aa -

the outlet, a dished perforated cover for the | provided. with perforations adjacent to its

casing provided with an opening to permit | center for permitting the passage of the wa-
. the passage of the spray, and with an annular | ter, and with u wardly flanged ‘perforations 15

flange around the opening, a plurality of non- | near its edges for permitting the passage of -
‘absorbent balls supperted by the grid, a cone | the- roducts of combustion arranged above
shaped hood above the burner, the space be- | the hood, and means for deflecting the falling
tween the outer face of the hood and the in- | water to the space between the hood and the
ner face of the casing being adapted to re- | casmg., . - s

_ ' - ALBERT E. SHIPLEY.

ceive the water passing downward through{ . .. . -
19 the casing, said’ casing being provided with'{ Witnesses: -
an overflow pipe to permit the passage of wa- | Jas. P. MaARTIN,
‘ter therefrom, a downwardly cupped disk ‘ - Harry HoustoN.
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