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FEED WATER HEATER AND PURIFIER.

(Application filed Feb. 25, 1807.)
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Witnesses.

Inventor.

LPE .

"

- Attorney.

 THE NORMIS PETERS CO., PHOTO-LITHO., WASHINGTGN, 0, C.
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~ toclean the parts inside the boiler.
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o all whom it may concern:

UNITED STATES PATENT

F F E CE@ .

THEODOR WILLEBRAND, OF GRAND RAPIDS, MICHIGAN, ASSIGNOR, BY
MESNE ASSIGNMENTS 10 THE FEED WATER PURIFIER COMPANY

OF KALAMA/ 00, MIOHIGAN

FEEDwWATER HEATERAND PURIFIER.

SPECIFICATION for:mmg part 0f Letters Pa,tent No. 627,167, da,ted June 20 1899,

I—Lpplmatlﬂn filed I‘ehruary 25, 1897 Yerial No. 625,016

(No-model.)

BeitknownthatI, THEODOR WILLEBRAXND,
a citizen of the Umted Sbate% residing at the
city of Grand Rapids, in the county of Kent

and State of Michigan, haveinvented certain
-new and useful Improvements in Feed-Water

Heaters and Pur 1ﬁels of Whleh the following
1S a specification. .

My invention 1elates 10 1mprovements in
lers for

internal feed-water heaters and puri
use in steam-boilers.

1t has long been known th_a,t when water isl

first thoroughly heated in'a boiler is the time
when the lime and other inerusting materials
are deposited. Itisnecessary, however that

the water be thoroughly heated to pmctwally
the full temperature of the water in the boiler
.to secure a complete deposit.

vices have been produced for accomplishing
this desired result which have been more or
less successful.
posits have been made it has been necessary

1s. known to me from a thor ouﬂ‘h 111&*681310*&131011

no means has ever been pr ov1ded for nmkmn* |
the deposition of incrusting material complete
before the water comes in contact with the

tubes and more or less of the deposit has been

distributed over the entire interior of the

boiler, forming a scale or an objectionable

impurity or deposit in the body of the boiler. !
The objects of my invention are therefore, |
| ﬁlst to provide an internal feed-water heater

and pumﬁer for boilers which can be easily re-

~ 35 moved from the boiler to be cleaned, and, sec-

40
. the boiler below. -
A further object is to: provide a means
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ond, to provide an interual_feed-water heater

and purifier in which the water shall be
thoroughly heated and all mcrustmﬂ' matter

and other objectionable impurities deposmed
and collected before the said water passes to

whereby the water can be introduced into the
boiler without amtatmfr the conten‘us of the
purifier. |

_ Other objects w111 appea,r in the detaﬂed

_description.

I accomplish these objects of my mvenmon

by the devices and means descmbed in the

following specification.
. The_mven tionisclearly de

1ned andpmnted

Numerous de-

In all of these after the de-f

So far as

B

| which is made up of two sections B B'.
section B has a receptable C toward one end.
‘The delivery-pipe D extends down to near

outin the claims. - The structure isf ully illus-

trated in the accompanying drawings, form-

ing a part of this specification, in which—
Figure 1 1s a side elevation of a horizontal
boiler containing one of my improved inter-

nal feed-water heatel s and purifiers, portions
{ being broken away to show details of con-

str uetmn and the relative position of parts.
Fig. 2 is an enlarged detall perspective view

of my improved internal feed-water heater.
and purifier shown supported by the tubes
| of the boiler.

Fig. 3 is a detailed view of a
slight mod1ﬁcat10n of a p‘ut thel eof shown
separate.

Similar letters of reference lefel to S1m11m
parts throughout the several views.

55

60.

Refeumw to the lettered parts of the draw- o

ings, A 1eplesents the boiler, A’ the boiler-
tubes within,and A" the manhole Within the

bases H H,of cast-iron.
my 111:1p1 oved feed-water heater and purifier,

the bottom of this receptacle C. An over-
flow-spout C' projects out from near the top

of the same into the remaining portion B of
‘the séction.
formed like a pan,-with dividing-partial par-
titions E',extending alternately from opposite

The remaining portion B is

70.

‘boiler and restmﬂ upon the tubes A’ are two
Ontheseissupported -

The
75

8

ends or sides and interlapping to form a long

continuous passage, except for subpar tition
A spout F is at the opposite end-

E'" therein.

~of the passage leading into the section B/,

which is of a similar eonstl uction to the pfm:--
tition B. Short transverse partitions E” K
extend between the partitions E' and between

‘the partitions E' and the side walls and reach

9o

nearly to the top or the water-level between

{ the partitions E' and between the partitions

and side walls and serve to divide the space
into distinet and separated compartments to
retard the flow of the water to allow 1t to be
thoroughly heated and to secure a precipita-

tion of all incrusting materials and other ob-

jectionable 1mpuutlea within it and prevent

the washing of the same out of the purifier.

At mtelvalb the manhole of the- boiler is
opened and these sections B B’ are withdrawn
from the bmler, and the merustmb materlals

10D
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can be thus easily removed, as it will be de-
posited in the troughs or the compartments
of the sections above described. These sec-
tions might be cleaned by a person entering
the boiler for the purposeinstead of removing
the sections from the boiler.

The device could of course all be made
of one section where the boilers are small.
Where the boilers are very large, it will be
necessary to make the same of more than two

- sections. Inthatcasethereceptacle Cshould

be made a separate part, as indicated in Fig.
3. It should then project down to the boiler-

tubes to heat the water as rapidly as possible.

The bases H are not an absolute necessity,
but serve to hold the purifier-sections above
the tubes, and so that the top of the purifier
is in the steam-space above the water-line.
This could be accomplished by a suitable
bridging, or the same could be set on the flues,
1f deep enoughso thetop of the purifier would
extend above the water-line. Itis only re-
quired that the top of the purifier be above
the water-line of the boiler, and if this be
true 1t may be anywhere in the boiler. In
the styles of boilers where no tubes or flues
are in position to support the device any suit-
able bridging or support can he provided.
T'he receptacle and sections can be made of
any sultable material. Sheet metal answers
the purpose very well. Iam aware that wood
can be used for the purpose.

It 1s desirable that the
~ the top of the boiler down toward the bottom
of the receptacle C to relieve direct back
steam-pressure on the pipe and pump. The
pipe, however, could beinserted into the boiler
at any convenient point and deliver into the
- receptacle and still answer the purpose very
> well. The pipe D might deliver directlyinto
the pan and be quite effective; but in that
case great care would be necessary to prevent

slopping over, and the water of the pan would |

be agitated to-a considerable extent, which
would of course cause sediment to be washed
over. I desire to sayin this connection that
- the heating-pans should present a -compara-
tively broad surface to the action of the steam
to insure quick and thorough heating of the
water. | |

- Inthe operation of my improved feed-water
- heater and purifier water is delivered through
the pipe D into the receptacle C, the compara-
- tively cold water introduced descending to
the bottom of the receptacle and allowing the
sediment to accumulate there.. When the
water overflows through pipe C' into the first
compartmentof the heater,it beingcooler than
the water already in the same, it will descend
to the bottom and cause the warmer water to
~overflow over the partition E” into the next
- compartment, where, it being cooler than the

water in that compartment, it will descend to

the bottom and raise the warmer water and
pass the warmer water to the next compart-
ment, and so on successively. This will ef-

fectually prevent the cold water from chill-

pipe D extend from °

‘ing all the water in the heater by passing the
more-heated waterforward,and in this waythe

water finally discharged from the heater at the
notch K’ will be as fully and thoroughly heated
as the water in the boiler, and all incrusting
material and other objectionable impurities
in the water will consequently have been pre-
cipitated and retained in the heater. The
partitions also serve the purpose of holding
the water perfectly quiet, and hence prevent
agltation when the pumpisin operation,which
permits the very fine sediment to collect and
settle in the bottom of the separated compart-
ments. In this connection I desire to state
that myimproved feed-water heater and puri-
fier 18 perfectly effective for use in connection
with any pump delivering cold water. I pre-
fer, however, to use the same 1n connection

with a first-class outside feed-water heater

and purifier, because it will then only need to
collect a comparatively small residue of the

fiers all leave in .the water which passes
through the same, and by so utilizing my im-
proved feed-water heater and purifier in con-
nection with the outside feed-water heater
and purifier the interval of time between the
openings of the boilerto remove the sediment
from my purifier is much prolonged.

In useit will be found that much of the wa-
ter will be evaporated from the purifier and
heater before 1t reaches the end of the tortu-
ous passages or troughs and passes out at the
depression F’. This secures complefe pre-
cipitation of the incrusting material.

The device is also of great advantage when
the water accidentally becomes low in the
boiler, because it will allow it to enter on the
purifier and become gradually heated before
1t strikes the superheated portions of the
boiler. This, it will be readily understood,
avolids much of the danger of an explosion.

Having thus described my improved feed-
water heater and purifier, I desire to state
that from my above description it will be
noted that it is capable of great variation in
1ts details without departing from my inven-
tion.
separated compartments lying in substan-
tially the same horizontal plane overflowing
from one to the other supported in the posi-
tion described will accomplish the purpose.
The exact construction shown, however, pos-
sesses certain advantages over any other, and
I desire to protect it specifically by patent as
well as broadly.

Any structure presenting a series of

7°I
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-sediment which the outside heaters and puri- -
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Having thus described my invention, what -

I claim asnew, and desire to secure by Letters
Patent, is—

1. Inaninternal feed-water heaterthe com-
bination of the bases H, H, to rest upon the

125

tubes of the boiler; the sections or trays B,

B’, formed into a long continnous trough by
the partial partitions E', E'; subpartitions E”
K", extending between the partitions E’, to
retard the passage of the water through the
troughs; a receptacle C, to form a connection

130




10

15

20

e2v,167 Y

therewith with a delivery-pipe from toward |

the top thereof and a supply-pipe D, leading
down toward the bottom of the receptacle all
coacting to heat the water in the purifier to
precipitate all incrusting materials substan-

~ tially as described for the purpose specified.

2. Inaninternalfeed-waterheaterthe com-
bination of the sections B, B’, formed into a
long continuous trough by the partial parti-
tions K, E'; subpartitions E” E"” extending
between the partitions E', to retard the pas-

sage of the water through the troughs; a re-

ceptacle C, to form a connection therewith

with a delivery-pipe from toward the top
thereof and a supply-pipe D, leading down

toward the bottom of the receptacle all co-

acting to heat the water in the purifier to pre-.
cipitate all incrusting materials substantially

as described for the purpose specified.

3. Aninternal feed-water heater consisting
of a box-like casing with alternate partitions
extending from opposite sides nearly across
the same to form a tortuous trough-like pas-

-sage, subpartitions between the alternate

partitions of lesser height to retard the pas-

sage of the water in combination with a sup-

- ply-pipe delivering the feed-water into one

30

end of the same to allow it to pass through the

passage to become thoroughly heated to pre-

cipitate all incrusting material as syfecified.
4. Aninternal feed-water heater consisting

of a suitable casing forming a long trough-

like passage for the water, in combination

- with partitions at intervals in the passage

lowerthan the Wallé thereof, Iheans of deliver-

ing water thereto so that it may pass through .

the trough by the force of gravity as specified.

5. An internal feed-water heater and puri--
fier consisting of a series of compartments ar-

ranged 1n substantially the same horizontal
plane and adapted to deliver from one to the

‘other successively by the force of gravity;
means for supporting the same in the steam-

space of a boiler; a supply-passage leading

‘thereto, all coacting together so that the feed-

water shall pass slowly through the same to

become thoroughly heated to precipitate in-

crustating material for the purpose specified.

6. An internal feed-water heater and puri-
fier consisting of a suitable casing open at the
top divided into a series of separated com-
partments by sultable partitions, adapted to
deliver from one to the other successively,

by overflowing so that the water passes only
by the force of gravity; suitable means of

supporting the same in the steam-space; and

a supply-passage leading thereto, all coact-

ing so that the feed-water shall pass slowly
through the same to become thoroughly heat-
ed to precipitate incrustating materials, for
the purpose specified.

handandsealin the presence of two witnesses.
R THEODOR WILLEBRAND., [r.s]

Witnesses:
L. P. EppYy,
SELIG STERN.

In witness whereof 1 have hereunto set my
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