‘No.791,280.  PATENTED MAY 30, 1905
o ' C. TOBELMANN. = . '
" WATER CIRCULATING DEVICE,

APPLICATION FILED JULY 26, 1904,

Frgd

/8

L LI

PR
-----

L
- wr mtph ol ol s af e A B A A el A sl o ol A b o
-
-

LT T

L]
L]
]
— - ——— —— - e
4 1
] [
d [ ] y LT - ' DRI T A
L] F | ] - . a
‘ ' — L ]
] [ | " - - L] —- LI T ] eemd M oL —
1 i 1 g -= |
a - - (3, LI
r - mmomom M N .
¥ m sl B - Em o Em Er Em EIr g P OER R g R oA B A G P M - 2 omr o oshm mar oy oo - ]
du- k
- - - - | - I
o ]
i‘ ------
"y

4
ol

. -

s
I

7
fff'f.-{:;
. (_“P\{__I—- |
s F
B

CEe @2”/ 20, 55/7%4277;2

| 1_@7 fz-w é'é";{::rﬁfffy

LI
1

.......
LR




IO

_15.

20

the said pipes, then by using

Vo, 791,230,

‘.

e

 Patented May 80, 1905, .

. ) ' ) ' - | . - " } - )
. . i - T . L] .
. 1 . - . . -, . . . .. )
. - . : L : . ’ ' ’ . | . - ' 1 - . . voe T -, . . v a . R a . . '-r AL T * o, . ' ' e T '
- - : P . . ' ' g . . vt ' . . ' . . R P AT : . oo S T e T - Lo . .
R R e S Lo Ly e R 2 AT T S R
. . : ' . . . ] ! . e - ' - h . = " . '
' : o o C e ; : L o : ' . .
i : ! T P . . : . C. . . -t : . - - T oot v . - P ot e . ' . : P a
. . . - . . " . S : - . \ . ' | . ) ot L . ) . . ,- ' H ; .'.I-J . i H oA - . 4+ . VE .
. . . . . . . ' . : . b W L - . b -
. . = . . . ' - h - [ ' 1 * "
_ ] . r - '|_ o .
‘ ] - el . . ) . n b ) . ) > . ' . -! o . - . . y - . .- L " L N
.o . 5 . . . I . oo I . . Vs .o - I . . . . \ I _.‘:.' 1.". - r.I i Ii .I.i 1 1I§ . - . --I1 . S i
= .1.' IﬁN IT E D - A ES = - A b -EN [ | .I ' - " . ' I.III C' g '.1 - " ’ ’ ! . ' )
. - . . ¥ ) . . - . _ e, e, : - + . L) ' . .
S _ , S . . S . LI .. y b
' ) ) : ' af ) . : ' ) . T ) - - .t ) ... - 4 ' ) . . : * . ." S . ) rI ’ ..
' ! " _om l . . i v L . T ' ' " ' 1 - \ - i . - - : - . . [ . :
! . C . . . . ) . . - - : : . ' . '

|
P
F

' '
Ty

 WATER-CIRCULATING DEVIC™ -

o SPECIFICATION forming part of Letters Patent No,
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Tﬁl'mll whom it may _?éﬁsﬂérnfl R
Be1t lrnown that I. CArL TOBELMANN, a citi-

zen of the Kmpire of Germany, residing at Ber-
lin,inthe Kingdom of Prussia, Germany, have
1nvented a new and Improved Water-Circulat-.

. r

cation..
It 15 well

ing Device, of which the following is a specifi-

steam-injectors and to convey it

further by pressure if one or more steam-in-

Jectors be.arranged inan installation or appa-

In conducting - pipes=-in such manner as to
force all the water of the boiler to pass through

pressure than that hitherto used in boilers it
will"-be ‘possible .to prod uce a very thoroagh
circulation, and consequently to obtain a much
greater transmission of heat at the heating-

surfaces of the boiler, and th_u's a better utili-

zation of the fuel.

- Thisinventionrelates to the working of such

injectors in steam-genérators and also in in-

~ stallations for heating by hot water by means

25.

of steam at higher pressure than that of the

~ boiler or generator, but without introduction’

0.
30,

3_"5

‘water can be caused te flow through p

T

of any other foreign steam, a secondary steam-

generator being used which is in direct com-
munication with the water-space of the main

boiler or with an apparatus arranged in the

main boiler and teking up the water of con-
densation. By means of this secondary steam-

generator the effective heating-surface is in-
creased and the fuel utilized in a better manner.

The arrangement according to this inven-
tion can be applied to boilers or heating-in-
stallation of any kind in which a current of

€S,
elther owing to the construction itself of the
main apparatus or by the addition of suitable
pipes. Theonly condition is that the heating-

surface of the secondary generating appara-

tus, which mustbe made very large compared

to 1its water-space, mmust be exposed as much

b5

as possible to the action of hot gases and that

- the steam-space of the secondary generator

o working the injectors,

‘der to obtain sufficient

must be arranged. so far below the level of'|

‘water in the main boiler as is necesssry in or-

pressure of steam for

steam of a higher

il ey,

-y

, known to draw in or inject water |
- by means of

ratus—such as, for instance, a steam - boiler |

L

1ing-to the present in

cllitatescirculation,

zontal tubes and 4

9
.
1

}

‘ber 21 and the tube 18 to the injector 20,
The chamber 7 of Fig. 1 or chamber 22 of _
Fig. 2 could be directly connected to the wa- -

L

&

nying drawings, in which— .

- The invention is illustrated in the &CGOMLW R

Figure 1isasectional elevation of a water-

tube. boiler provided aP] gccord
ing to.the vention. Fig. 2 is aseé-
tional:-elevation of

according to the present Invention,

hot-water system to which an apparatus ac-

cording to the present invention is applied.
_ st described as ap--
plied toanordinary water-tubeboiler. (Shown
1n Fig. 1.) 1234 represent a boiler with an

The apparatus will be fir

upper boiler 1, chambers 2 and 8, and tubés 4.

with' apparatus sccord-"
On a water-tube boiler having . -
| horizontal tubes and provided with apparatus.-:
ivention. - Fig. 3
‘represents in part sectional side elevation’a™ -
&

The construction of - the boiler in this case is "

r.'

O .

such that circulation of water takes place from. -
1 through 38 to 4, from 4-to 2, and thence back -

.againtol. Water passing through 2 on again
‘entering the upper boiler is

| _ I 15 caught up by g
pipe 6, provided with an-injector 5. In the

7

o .

zone where the flames are very strong under -

the tubes 4 is arranged a secondary. steam=-

but'so'as to get as large a heating-surface as

possible and a small water-space with cham-

generator 7 8 9 of any desired construction,
5

bers.7'and 9 and the narrow series of tubes8.

The oblique position

ing; but the tubes need not be arranged at an

could be attained. Such a.construction is
shown by way of example in Fig. 2. The

-working will be clearly understood from the
drawings. Comparatively cold water entering

through the chambers arranged in series and

| connected by tubes "16is heated more and
‘more, passes into the chamber 17 , and then .
90

with & bend 19, retdrning to

through a pipe’

L

the main boiler,

_ Water flows into the aux-

iliary boiler throttgh the pipe24. The water |

on leaving the
and flows-into the tubes 23, The steam gen-
erated in the tubes 23 flows th ough the cham-

the tubes 23, The steam gen-

ter-space of the main boiler by 'Ihﬂa_ffzsx.of' &

pipe 10 or.24 ﬁbﬁ_ékpoé{eﬂd to i‘;im'aé:t_i*dn,‘ of I.éb, |

\'n

'\1I.
Y

pipe 24 enters the chamber 22

AN

of the water-tubes fa- -
more particularly atstarg-
‘angle, and the boiler could be built with hori-
perfect counter-circulation .

95

,
.
.\'l
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fire. In order to avoid formation of scale in | the pressure of which is greater than that of

the auxiliary steam-generator, the removal
of which would be attended with great dith-
culties on aceount of the narrow arrangement
¢ of its separate parts, it is advisable to feed
the said secondary steam-generator with per-
fectly pure water and only use the water from
the main hoiler in the case of absolute neces-
sity. In order, during the working of the

o main boiler, to obtain perfectly pure water

for the purposes of feeding the secondary
steam - generator, an apparatus is used ar-
ranged in the main boiler and hereinatter
more fully described. ‘Said apparatusisillus-
trated, by way of example, in the accompa-
nying drawings in Fig. 1, where it forms part
of thé main boiler. The lower steam-outlet
bipe 39, projecting into the boiler and having

~ a bell-mouth at the lower end, if desired, 1s
»o perforated for the purpose of providing a con-
venient discharge for water that may get con-
densed therein. Under this perforatedsieve-
like part of this discharge-pipe 1s arranged a

L5

cup-shaped vessel ‘25, nzrrowing downward

25 and intended to take up vater oi condensa-
tion discharged from the pipe 32. This wa-
ter of condensation is then conveyed into the
secondary steam - generator by means of 1
branch pipe 26 and of a feed-pipe L0 connected

30 thereto. o |

As it may happen that in starting the main
boiler after a certain period of rest there will

be no water of condensation in the cup or pan

95, there is provided a small auxiliary inlet
35 for the purpose of ‘effecting the first feed of

the secondary generator mechanically with

water from the main boiler, if it should be
necessary. This auxiliary inlet can be con-
 stituted, say, by a float-lever 238 30, pivoted
40 about the point 31 and operating by means of
2 rod 29 a small valve 27, which when there

‘s no water in the cup or pan is depressed by

the sinking of the float 28, whereupon water

“from the main boiler will be admitted to the
+s branch 26 or pipe 10 and into the secondary
steam-generator, the valve closing a0aln as
soon as the level of water is the same in botn
boilers. When the main boiler is working at
~a full pressure and. suilicient water of con-
g0 densation is produced, the valve remains per-
manently closed, and the feeding of the sec-
ondary steam-generator is effected merely by
the perfectly pure condensed water. The

chamber 9 is provided with a steam-outlet

5o pipe 11, passing through the chamber 2 and

-

provided at. 12 with a check-valve and also

with a regulating device 13 and with a water-

gage 14. .
The working of the whole apparatus is as
follows: When the fire is lighted in the main
hoiler, the steam-inlet valve 13 of the Injector
' olosed and stoam quickly produced in it.
4o soon assteam has produced & meditum level-
wator in the secondary steam-generator the
&¢ inlet-valve 13 is slowly opened. The stean,

. 50

the steam in the main boiler, passes into the
injector 5 and forces water through the pipe
& at first a little and then stronger and stronger,
this steam thus drawing water from 2 through
4 and 3. As the water in the boiler gets hot-
tor and hotter the inlet-valve 13 is opened
more and more until finally, when the boiler
is working at full pressure, the circulation
reaches its permanent maximum speed.  Ow-
ing to the direct connection of the water-
spaces of the two boilers, there is no risk of
explosion. The steam generated must, as will
be readily understood, assist the generation
of heat in the main boiler as its heat 1s com-
municated to the water of the said main botler.

In boilers constructed so that the water 1s
not eireulated naturally eireulation eould be
produced by a onide-plate 45 in the interior
of the boiler and by arranging guide-pipes
with injectors.

Instead of using a sccondary steam-genera-
tor it is possible to utilize the lower portions
of the main botler by separvating the stean
and conveying it upward to the injectors, the
same result thus being attained.
instance, in water-tube boilers certain of the
lower tubes can be utilized by closing the up-
per ends and. conveying the steam for the
above purpose, only in that case the Injectors
would be operated more slowly than when a
special generator adapted for quickly p roduc-
ing steam is used.

As will be seen from Fig. 3 of the draw-
ings, the process and the apparatus can he ad-
vantageously applied to . heating installations
of any kind by liquids, whether it be for hy-
gienic, industrial, domestic, or other pur-
poses.

[nthe case of embodiment shown in ¥ig. 3,

39 is the boiler supplying the system consist-

| ing of the vertical pipe 34, having the widened

portion 35, the cistern 36, the connecting-
pipes 43, and the heaters 37. In thestove 38
the sccondary steam-generator 39 is arranged,
' said generator being connected with the boiler
33 by means of the pipe 40.  The steam from
the generator passes through the pipe 41, par-
tially situated in the vertical pipe 34, to the
injector 42, arranged in the widened portion
35 of sald pipc. .

The injector could be equally well arranged
i the discharee-pipe 44, as this would also
insure perfect circulation of the water in the
astallation. It is obvious that this deviee
could also be connected with a condensed wit-
tor - feed apparatus, such as that shown n
Kie. 1. "

It is to be understood that the scope of the
present invention 1s not restricted to the ap-
plications and embodiments shown In the
drawings and described, but that the scope 1s
as indicated by the following claims.

{lavinge now particularhy desceribed and as-

cortained the nature of my said invention and

Thus, for
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1 declare that what I claim is—

10

culating water system, means for heating said

20

gquxiliary boiler,
_ the steam from said auxiliary hoiler into the

- 71,

in what manner the same is to he performecd,

a circulating hot-
heating the water,

1, The combination of
water system, a botler for

means for heating said boiler, an auxiliary !

means for feed-
ing said auxiliary boiler from the main boiler,
means for collecting condensed water in the
maain boiler, and means for introducing the
steam from said auxiliary hoiler into the eir-
caulating system. .
9. The combination of a boiler having a cir-

boiler heated by said means,

boiler, an auxiliary boiler heated by said heat-
ing means, means for collecting condensed
water in the main boiler, means. for supply-
ing said condensed water as feed-water to the
and means for introducing
circulating system.

3." The combination
culating water system,
boiler,.an anxiliary boiler

of a boiler having acir-
means for heating sald

water in the main boiler, means for supply-

ing said condensed water as feed-water to the |

“said pipe 32

heated by said heat- |
ing means, means -for collecting .condensed |

quxiliary boiler, means for

automatically ad- |

230 (2 §
mitting water from the main hoiler -as feed-
water. to the auxiliary boiler in case of the
supply of condensed water heing insuflicient,
and means for introducing the steam from
said auxiliary boiler 1nto the circulating sys-
tem of the main boiler.: | | o
"4 The combination of a water-tube boiler
‘having an upper boiler1,a chamber 3, tubes 35
4, and a chamber 2, means for heating said
boiler, an auxiliary boiler heated by said heat-
‘ing means and having a-pipe 10, a chamber (o

tubes 8, a chamber 9, and a pipe 11, an in-

LY

jector 5 at the end of said pipe1l, the steam- 40

outlet: pipe 32 provided with perforations,

the condensation vessel 29 arranged under
and connected with the pipe 10,
the float 28, the float-lever 30, the valve 29 in
said vessel 25, and the rod 29 operating sald 45
valve from said float.. "~ e o
In witness whereof I have hereunto signed

my name, this 14th day of July, 1904, in the -

‘presence of two subsceribing witnesses.

SR 'CARL TOBELMANN.
. Witnesses: o
 HeNry HASPEeR,

- Winiam Maywek.
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