‘No. 782,632, o 'PATENTED FEB. 14, 1905, -
- A. WALDBAUR. a

LIQUID BEATER.
APPLICATION FILED AUG. 10, 1901,

/o

™N,

§ 9 ) jua

i

i

A

"""""

"

¥

T
[ b e




- gart, Kingdom of Wiirtemberg,

10

s

25

30

35

45

or chamber and_means

- Other features of my invention will be here-

!

-

vention; Hig.

No. 762,632,

Patented ngruafy- 14, 1905

UN ITED STATES PAaTenT OFFICE.

— e 1 4 = . LW oa gy e

:

FIF I I

] 4 - m ——

ADOLF WALDBAUR, OF STUTTGART, GERMANY.

" LIQUID-HEATER. |

SPEGiFICATIOH forming part of Letters Patent No. '(82,632, dated Februa_,ry 14, 1905.

“.pplication filed August 10, 1901, Serial No. 71,686,

To wll whoin it UL CORCEPTL: |

e it known that I, Aporr W ALDBAUR, % citi-
zen of the fxerman Empire, residing at Stutt-
| (zermany,
have invented certain new and useful Imvrove-

-ments in Liquid-Heaters; and I do hereby de-

clare the following to be a full, clear, and ex-
act description of the invention, such as will

_enable others skilled in the art to which it ap-

pertains'to make and use the same. .
The present invention relates to heating ap-

paratus tor- liquids, and especially devices tor |

heating water, the object of the same peing to,
provide a sitnple and cheap heating device for

this purpose which will occupy a very small' |

space and in which the caloric of the heating
medinm will be given off to the water or other:
liquid in the completest manner possible, -
With these objects in view an apparatiisem-
bodying my invention combines with a heat-

ng pipe or chamber one or more sources of
flame, such as Bunsen burners, which are in

direct communication with said heating pipe
for injecting into the
same water In a spray or fine j6ts in such a
way as 1o create suflicient suction or draft to
draw the flames into-the body of the water or’
other liquid to be heated, and thereby into in- -
timate contact with the same. By this means
astrongair-draft is ereated, whereby the com-

~bustion of the Bunsen bhurnpers takes place in ¢
50 complete

and thorough a manner as to
eliminate all odory of the gas, and, moreover,
the_products of combustion ane the Hauid are
o completely mixed that the heating effect of
the formeris fully transiittod to the latter.
mafter described, ar
out in the claims. | - .
1 will now describe my invention in detail
with referenceto the accompanying drawings,
in which— T
Figure 1 represents a side elevation of a
water-neating apparatus cmbodying my in-
2, » vertical longitudinal cent

tral section of the same on an cenlarged scale:

. _ _ z, Kig.
2; Fig. 4, aitop plan view of the same; Fig.
9, & vertical'section on line A A, Fig. 87 of a

Fig. 3, a transverse section on line «

[

and  particutarly pointed CTorm of "a Bunsen burner, having the usnal
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- 50 somewhat - modified form of apparatus em- |

~lon under the same invention:
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bodying my invention; Fig. 6, a similar sec-

tion of the same on line B B, Fig. 5: Fig. T,
a partial vertical section of another modifica-
| v and Fig. 8, a
transverse section on line C C, Fig. 7.
Referring first to Figs. 1 to 4, it will be ob-
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served that the heating apparatus represented

therein in embodiment of my invention con-

sists of aliquid-heating pipe «, having a con-

ical or flaring enlargement /. constituting an

regulating dewices. Intothis conical enlarge-
ment ¢ 1s fitted in any suitable way —for ex-
ample, by a serew-joint,as sho wn-—a similarly

conical flue ¢, the enlargement 7 and deflector

¢ being so shaped and arranged that only a

very thin annular space for the passage of the

water to the heating-pipe « is left. A Bun-
sen gas-burner consisting of one or a4 number
of gas-jets ¢ extends into the rear end of the
flue ¢, these burners in the present instance

‘being secured to and deriving their gas-sup-

ply from a common gas-chamber ¢, which gas-
chamber in turn communicates with the £as-
pipe £, controlled by any usual or convenient
gas cock or valve . The forward end of the

6o
approach thereto, to which is joined a water-
pipe 4, provided with any suitable cock or.

.70

pipe « may be connected at with a further

cold-water
the heated water may he mixed and tempered
Wwith cold water aceording to need or desiro.
Asshown,the gas-chamber ¢ ix removably con-
hected to the enlargement, H-by means of a

‘metal sleeve £, having a number of air-open-
irnishing the air-supply to the

ings 4 for fi |
Bunsen-hurner.  Each individual jet« of the
gas-burner is, as shown, made in the usual

alr-openings . - =
- For convenience of illustration the heating
apparatus 1s shown in & horizontal L asition in

the various figures of the d rawings, ¢ in the

practical application of the devies 7018 usu-
ally arranged vertically insteand of horizon-

being introduced downwardly, = .
~In-operation; the gas-burner being lightet]

In the usual manner and the cock 7 heing on-

tally, the water and products of combustion

erated to the desired extent, the water pro-
through the narrow annular

ceeds to ‘flow

T e
Ty

pipe 2, having a cock n, whereby
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space into, the iaéaf'ixhg-'pi'per a in the direction

of the arrow:l, thereby creating’ . draft or

suction in' the manner well known in injec-

tors. Thereby the air of combustion isdrawn
speed through the air-.

with such force and

openings 2 and &' asto sreate a flame or flames

 of great intensity and heat, which flames and

IO

L5

20

25

gas-cock g or the water-cock 7, or both. A

30

35

~ ers and the lower openings

tically dissipated.

the heated products of combustion therefrom
are forcibly injected, in the direction of the
arrow 2, into the water’as il passes through
the heating-pipe a. thereby quickly heating
the same and giving off pragtically all of their
heat to the water. Since under these condl-
tions the combustion 1s complete, no gas-odor

or taste is imparted:to the water, the carbon

dioxid generated in combustion being prac-
may be heated tor drinking,
and other purposes In an exceedingly short
time and, as noted from the above, the means
for effecting the result are of
ple nature that an exceedingly
pensive and, if desired, portable apparatus
may be made under my invention for heating
water for various purposes. The amount of
water to be heated 1n a certain time
temperature to be 1m parted to the sanie may
be nicely regulated by properly turning the

for this purpose 18
arranged 1In

further regulating means
embodied in the water-cock v,
the subsidiary water-pipe #. -

In Figs. 5 and 6 I have represented a modi-
tiod form of water-heater under my invention
which differs from that just described in. the
following particulars: The water-heater. ¢ 13
ander this construction provided with one or

more flues ¢'—-in the present instance two—

communicating with its interior at its rear

ondate. Below the flues ¢ are arranged Bun-
sen gas-burners «, as 1n the first example,
sufficient space being left between the burn-
' of the flues to ad-
for rapid combus-
preferably flaring at
intensify the draft, as

The burners are fed from
the gas-pipe ¢, controlled by the gas-cock g,
as-in the first example. The water is in the
present case injected into the heater-pipe «
1 the form of a spray behind the flame-inlets
¢, through the spray nozzle or rose . At

mit a sufficient draft ot alr
tion, the flues being
their -bottom, so as to
viill be understood.

L]

its forward end the heating-pipe « may be

23

provided with a tlue p, through which the
heated water passes downward, as indicated by
arrow 3. The direetion of the flow of water
and of the flames and products of combustion

- are here again indicated by the arrows 1 and

S0

In this example, it will be

9, respectively.

noted, the flames passin advance of the water--
inlet. while the reverse-arrangement 1s dis-

~cleseddin the first example.’

; apparatus embod ying

~ 5till another form ot
my invention is-represented in Eigs. Tand 8.

In this caSe.kthe'w&ter is injected into the !

of said invenfion consists,

‘with a source of Hame

By this operation water
cooking, bathing, |

such very sim- |
licht and 1nex- -

and the |

“water-injector 1n

9. Inaliquid-heater,

782,682

}*. while the heating-flame:
are injected into the same at itsopen rear en

o from a battery of Bunsen burners d, which

may be swung into and ot of position for

lichting and ‘for other purposes by being.
gas-supply pipe /", &

mounted on & swiveled
shown.” T . _

From all of the above exemplifications of
the manner in which-my invention may be

‘Theater - pipe @ in _an annular spra,y hy the
"annular sprayer

carried into effect it will be seen that one part

essentially, in a lig-
nid-heating pipe or chamber in combination
directly communicat-
ing therewith; so that the flames or products
of combustion will directly enter the liquid to
be. heated. 4 | o

“Another im portant feat;re is the fa_ct,-thalt'a

strong draft or suction,is created which car-
of air through and around the .

ries a current
flame-generators, whereby an intense heat and
a perfect combustion are produced, the degree
of heat supplied by the burners heing directly

+nd automatically regulated by the supply of-

the liquid to be heated. |

Seill another important distinguishing fon-

B

ture of my invention lies in the fact that the

contracted nozzle

to create said strong

the shape of a spraying of
tor feeding the water to be-
heated to the heating pipe or receptacle serves .
draft or suction through:

the air-supply for the burners, whereby, a8

What I claim,
ters Patent of the United States, is— .

1. In aliquid-heater, the combination, with

A heating-—receptacle open to the atmosphere; °
s heat mnto
for introducing the i

of g burner arranged to throw its
said receptacle, means
liquid into the vessel under pressure and means
whereby the flow of the
draft of the burner. |
the combination, with

a heating-receptacle open to the atmosphere,

‘nto said receptacle, air-inlets at the rear of

said burner, means for introducing the liquid

to the vessel under pressure adiacent to the
barner, and means whereby the flow of the
liquid controls the draft of the burner.

3. Inaliquid-heater,
o heating-pipe open to the atmosphere, and

and desire to secure by Let-

liguid controls tne’

the combination, with

stated, an intense and pertect combustion 18
“attained. - "

- 130G
of a Bunsen burner arranged tothrow itsheat

115

means for forcing the liquid tobe heated into

the pipe under pressure, of a burner arranged

to throw its flames into the heating-pipe sub-

stantially in the same direction as the moving
liquid, and air-inlets communicating from the
atmosphere with the burner, whereby the in-
jector action of the liquid will supply air to
the burner in.quantities varying with the flow

1 of the liquid:

4. In aliquid-heater,the combination, with
a burnerand air-inlets, and a passagearrangéd
about said burner, of means

9
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for discharging
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the hiquid to be heated into the receptacle

through said passage, whereby the draft upon

the burner is automatically regulated by the

supply of the liquid to be heated. . . .
o. Inaliquid-heater, the combination, ‘with

a heating-pipe open to the atmosphere, an
annular inlet, and means for forcing the liquid

-tq be heated into said pipe through the inlet,"| the liquid to be heated under pressure into th

of a burner arranged to throw its flames into
the heating-pipe centrally of the liquid-inlet,

~and air-inlets communicating from #he outer

air with the burner, whereby the moving liquid

- will supply air to the burner in quantities vary-

ing with the flow of the liquid.

- 6. Inaliquid-heater, the corabination, with
a heating-receptacle open to the atmosphere,

—anapproach to said receptacle, a pipe dispose

within theapproach in such manner as to leave

- an annular space between the pipe and the ap-

20

proach, and means. for discharging the liquid

- to be heated into the receptacle by way of the

235
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annular space, of a burner disposed within the
pipe I such relation as to project the heated

products of comhustion therethrough, and an

air-inlet, whereby the flow of the liquid will
hy an injector action create a draft acting upon

the air from the inlet to the products of com--

bustion from the burner. |

1. Inaliquid-heater, the combination, with
a heating-receptacle, a conical approach tosaid
receptacle, a pipe disposed within but out of

contact with the conical approach, and nicans

for discharging the liquid to be heated under

‘pressure into the annular space between the
pmpe and the approach, of a burner disposed |

within the pipe in such relation as to project its
incandescent gases therethrough, and an air-

inlet to thé burner whereby the flow of the
liquid from the annular space into the heating-

receptacle will by an injector aetion create a

 Withesses:
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draft acting upon the air from the inlet and

‘the products of combustion from the burner. |

8. .Inaliquid-heater, the combination, with

- a_heating-receptacle open to the atmosphere,
4 conical approach to said receptacle, a pipe

disposed within, but out of contact with the

‘conical approach, and means for discharging

annular space hetween the pipe and the .ap-
proach, of a hurner disposed within the pipe
'n such relation as to project its incandescent
gases therethrough, and an air-inlet to the

the annular space into the-heating-receptacle
will by an injector action create a draft actin

]
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burner whereby the flow of the-liquid from
; . : g 55
upon the air from the inlet and the products -
of combustion from the burner, said draft be-

ing substantially proportionate to the supply

of the licquid to be heated.: |

9. In a liquid-heater, the combination, with
a heating-receptacle, a conical approach tosaid
receptacle, a conical pipe disposed within but
out of contact with the conical approach, and

means for discharging the liquid to be heated

into the annular space between the pipe and

60

the approach, of a fuel-burner disposed within

the conical pipe in such relation as to: project
1t 1ncandescent gases therethrough, and an
air-inlet to the burner, whereby the flow of.
the liquid from the annular space in the heat-

ing-receptacle will by an injector adtion create
a draft acting upon the air from the inlet and
the products of combustion from the burner.
In testimony whereof 1 aflix my signature in
presence of two witnesses., -

~ ADOLF¥ WALDBAUR.
. WALTER SCIwWARBSCH,
- JuLius Hem |
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