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(No medel )

To all whom tt-may eoncern

Be it known thet I, HENRY J GEBHARDT

e . :

a H =

cago, in Cook eeunty, Illlnels, have mvented :
cer tam newand useful Improvements in Feed-

Water Heaters, of which the-following is a |.
- etood by reference totheaccompanying draw-

| ings, forming a. pert of thls specification, and

Speclﬁeatwn
My invention relates to feed-watel heaters,

and has particular reference to 1mprovements

10

_[5

20

in open exhaust-heaters—that is, those in

. which the feed-water forthe beller is heated

by exposure to the exheueb steam from the
steam-engine. |

"The ObJPGE of my mventlon is to prowde an |
open feed-water heater which shall beequally
~or more efficient than other heaters, which
‘shall be compact in form and neat in appear-
ance, which shall be made up of parts that

are all readily accessiblefor purposes of clean- | |
‘inder being the shell or ca,smg of the device.

‘This shell oreasing is made in two parts 2 and '_
'3, open at adjoining ends and connected by

ing or repair, and which shall have few mov-

ing parts and those so'arranged and conneet--
ed with the others as to render them durable;,_

4nd reliable.

25

A farther obJeet of my 1nvent10n is te pro-

vide a feed-water heater that shall be of low
cost as to 1nenufaeture, mamtenenee and op-

-aration.
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A D&[‘tl(}uldl‘ eb;jeet of the invention is to

" provide an open feed-water. heater which
shall have simple water and filter spaces and

yet have large heating areas for the attain-

ment of a hw‘hel efficiency than is common.
- My invention consists generally in'a feed-

water heater comprising a shell or casing con-
taining a steam-inlet chamber, a hot-well, a

filter-space, and a supply well or reservoir,

“arranged one above the other,with large ver-
 tieal steam - ducts leading from the inlet-
chamber and substantially inclosing said {
wells and filter-spaces; and my invention
further consists in the combination,with said |
casing,ofapluralityof setblmmpens arranged

in bhe upper part thereof and attached to a
movable section forming a pa.rt of said cas-

ing for removal theremnh and my inven-

tion further consists in a nevel valve-regu-

lating float device for reguletmﬂ' the fiow of |

water to said casing In combination with a
condaeusing-coil or like device taking steam

from said casing and farnishing the float de-
vice with water that is free from impurities,

whereby the incrustation of said device is

|

] 3
|

. Steam.

evmded and f urt,her
sists in various. detalls of construction and
in combination of parts, all as hereinafter de-

my IHVEBHMOH COH- -

55

seribed, and pertleulerly pmnted out in.the

claims.”
The invention will be more reedlly under-

in Wthh-——-_ )
| Flcrure 1 is an elevetlen ef a feed water

heeter embodying my invention. Fig. 2 is

Flﬂ' 3
- Fig. 418 a hOI’l-

Figs. 1, 2, and 5.. Fig. 5 isa vertical section
of the heeter eubstentmlly on the lme y Yy of
Figs. 3'and 4.

My heater isatall cyhuder in shape the cyl-

the flanges 4 5, bolted together. The lower

part or seetlon is a single easting erected

upon the legs 6 and eontemmg the followmg

60

‘another elevation thereof, showing the regu--

| _lator-ﬂeet casing in vertical section.
is a top view of the heater.
zontal section subetantlelly on the line z x of

70

75

compartments—-bo wit, the steam-inlet and

orease-separating chamber 7, the hot-water
well 8, the nlter-space 9, the water-supply

hollow boss 2", which makes the bottom of

.the chember 7 a grease-pocket to contain the
_grease that is separated from the exhaust-
i'he grease 18 withdrawn from thls |
‘pocket by removing one of the plugs 7.

12 represents the coupling flange or plate
bolted to the bottom 2" and wherein the up-
per end.of the exheust-eteam pipe or 1u1et 18 |

IS secured.
14, which is Lhe ﬂeor of the hot- Well 8, is

an mtegral part of the casting and on 1ts un-_

der side is provided with a large number of

grease and oil separating wing or ribs 14, by -
means of which the greater portion of ‘i;he oil

‘and grease in.the ineeming steam is removed
therefrom before the steam ascends from the
chamber 7. Several openings 8’ are provided =
in the shell 2, communicating with the hot- -
well 8, and these are elo_sed by plates 8", L

80
well or reservoir 10, and the four vertical
‘ducts 11, which tonebher practically surround

‘the compartments orspaces 8, 9, and 10. The
bottom 2’ is an integral part ef the casting
‘and is L)rm«"uiled with the upwerdly-extendmg

9o -
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| havmr—r & large rectangular opening 3", out-
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which may be removed for the purpose of
cleaning out the hot-well.

15 and 16 are the floors of the ehambers 9
and 10, and these contain the gratings 15’ and
167, respeetlvely, which rest upon the ribs 15
and 16", formed upon the inner walls of the
chambers. Large openings 9" are provided
in the casing 2 opposite the filter-space and
are closed by plates 9" for removal when it
1s desired to renew the filter material.

10’ represents small holes leading into the
bottom of the reservoir 10 and closed by
plugs 10".

As best shown in E igs. 4 and 5, the spaces

or chambers 8, 9, and 10 are arranﬂ*ed directly i
above one another and are of conmderably_

less diameter than the shell or casing 2, to

which, however, the common cylmdrlcal wall |
of the thr ee spaces is connected by the radial
ducts terminating at the openings 8', 9, and

10" in the part 2. The walls of the Vertical
steam-ducts 11 are constituted by the casing

2, the eylindrical wall of the internal spaces, |
and the walls of said radial duets, which lat-

ter separate the several vertical ducts 11.
Said radial duects, which contain water, are
comparatively narrow, so that the internal
cylinder of the device is practically exposed,
throughout its bottom and side walls, to the
heat of the exhaust-steam that is adrmtted to
the chamber 7.

The upper portion or casting 3 of the cas- |

ing is provided with a pleferablv flat side 3/,

lined by the box extension on the side of the
cylindrical part 3. The opening is closed by
the large door 17, which is normally held in
place by a number of bolts, as shown. The
door, however, has a hinge-support for carry-
ing it when the bolts are removed. This sup-
pﬂl‘b is shown in Figs. 1, 3, and 4, same being
a hinge that permits the door to be pulled
away from the seat-flange around the open-
ing 3" before the door is swung back on the
hmﬂ'e

18 1epre‘sents lugs provided in the part 3
for the pin 19, on Whl(.h the rock-shaft 20 is
journaled. The rock- shaft is provided with
the erank-arms 20°, to which the ends of the
backwardly- extendmn' arms 17" on the door
are hinged or plvoted by pins 17, 1t is ob-
vious thab the rock-shaft 20 and the arms

thereof permit the door considerable move-

- ment toward and from the part 3 when the

55

0>

bolts are removed. This also insures a tight
3011113 around the door when the dooris bolted

The inner side of the door is provided with
two inverted brackets 22, the horizontal arms
of which extend out over the top of the reser-
voir 10. These arms carry the mud trays or
pans 23, arranged one above the other and
adapted to swing out through the opening 3"
when the door is opened. The brackets 22

are provided with the seats 22’, and the bot-

tom tray or pan 23 has lugs 23’ to set in the
seats 22'. As shown in E‘lg 4, the brackets
are for convenience in 1emova1 held in ver-

‘the seat beneath it.

|
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[ tical dovetail slots 17", that are made in the

Inner side of the cast-iron door 17. All of
the trays have seats or depressions in their
bottoms, and all but the bottom tray have the
long lugs or legs 23", each of which rests in
The seats of one tray
receive the pointed ends of the legs 23’ of the
tray above. The trays are of cast-iron, and
their weight, with that of the water in them,
holds them firmlyin place. Asshown in Ifigs.
4 and 5, the low and high sides of the trays
are alternated, so that the trays deliver into
one another in downward succession, the last
tray delivering the water into the reservoir
10. These trays serve to collect the greater

70
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part of the heavy earth or mud from the in-

coming water and are cleaned frequently.
The capacities of the trays need not be large,
for the reason that they are so easily cleaned
as to be sure of attention.

24 1s the steam ontlet or exhaust of the
heater. 'This outlet or exhaust 24 preferably
leaves the heater at a point opposite the top
of the reservoir 10. The direct passage for
the steam is from the inlet 13 through the
ducts 11 to the outgoing pipe 24 at the bhase
of the upper part 3 of the shell; but consid-
erable steam rises into the top or dome of the
shiell to heat the pans 23 and the water flow-
ing therein.

20 18 the water-inlet head arranged in the
top of the part 3 of the shell and supplied
with water by the pipe 26, which enters the
top of the shell. This pipe leads down to any

convenient source of cold water and containg

the regulating-valve 27 for gaging the supply
of cold water aceording to the rapidity with
which the water is drawn from the hot-well
by the boiler feed-pump or injector., The ar-
rangement of the regulating-valve in a ver-
tical stand-pipe which leads into the top of
the heater,with the valve a considerable dis-
tance below the top of the heater, constitutes
an essential featare of my invention, such
arrangement insuring a column of water
above the valve and meventmw the incrusta-
tion of the valve. 1 employ an ordinary
float-regulator in connection with the valve
27, but adopt means to maintain the regula-
tor in good working order at all times. The
general fault in all heatersnow on the market
is that the water-supply regulator is unreli-
able and often fails to act, because of the ac-
cumulation of foreign substances, such as

‘lime, in and upon the regulator, such sub-

&tances being freed by the heatmﬂ‘ or boiling
of the feed- Water I am able to overcome
this fault by the very simple expedient of a
condensing-coil, which delivers pure or dis-
tilled water to the float-casing of the regu-
lator, which water being pxebeut in the regu-
lator excludes the lmpure feed - water, “al-
though the float-casing is, as usual, eonneet-
ed with the well of the hea.te: SO that the wa-

ter-level therein may be the same as that in
the heater.
Referring now to the drawings, 28 repro-
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-sents the valve-reg ulator easmg of an y Suit-

10

20

one of the plates 8".
.water-levels are the same in the casing aﬁ in

able design and at the bottom connected with
the hot-well 8 by the pipe 29, extending from
As shown in Fig. 2 the

the reservoir 10. The casing 28 contams the

float 30, the arm 31 of _Which' 18 fixed on the

shaft 32, bearing the short lever 33 on its
outer end. -This lever 33 is connected with

‘the stem 34 of the valve 27 to operate the

same by the movément of the float 30, which
rises and falls with the water-level in the res-
ervoir 10 aceording to the withdrawal of wa-
ter from the hot-well throu ogh the boiler fped-

_plpe 39.

36 represents A (,oudensmﬂ' coil, same bemg

a preferably spiral pipe exposed to the air

and having its upper and lower ends con-
nected w1th the dome of the heater and with
the float-casing 28, respectively. The steam
that rises mto the upper part of the shell
passes into the coil 36 and is there condensed.
The water of condensation flows downward
and discharges into the float-casing 28, and

in this manner it practically fills the casmﬂ"

28 with distilled water, which displaces the
1mpme water,which tends to rise through the
pipe 29, Thus the incrustation of the inside

- of the casing 28, the float 30, the float-arm,

39

35

40

and the shaft 32 with lime or the like is pre-

- vented, and the regulator may be depended
upon to operate mth accuracy and precision.
‘When the door is swung back with the trays

thereon, all of the other parts of the heater
aTe readlly accessible to the door-opening 3”.

The gratings 15" and 16’ may be removed at

any time through the reservoir a,nd the door
in the dome.’
The process of heatlnﬂ' Water and at the

same time extracting forelgn substances_

therefrom as carried on in my heater is as
follows: Theexhaust-steamenters the bottom

- of the heater without pressure, but with con-

45

siderable velocity, and the particles of oil and

grease contained in the steam are pro,]ected
against the ribbed top of the compartment 7

~and there separated from the steam. The

50O

oil goes into the bottom of the compartment
7 to be removed when convenient. . 'The

steam escapes from the compa,rbment 7
‘through the vertical duets 11 and imparts its
heat to the water contained in the hot-well,

~in the ﬁlter-spa.ee, and in the reservoir 10.

55

a]e)

The steam departs from the heater through ;

the pipe 24, but a portion thereof rises by in-
duction and heats the incoming water.

receive and hold most of the heavier ea,rthy

substances which are. in suspension in the-

feed-water. Asthe water falls from the lower

pan into the reservoir it takes on the higher
“temperature of the main flow of steam, and
other impurities, which are more or less in-
timately combined with the water, are pre-

TS

In.
the meantime the water flows in acontinuous
stream into the top of the heater and trav-
“erses the zigzag course of the pans 23, which

I —— el S L ——————————————————————— e R e o ] T

cipitated upon the grating 16’ from the effect
of the heat.

continuously sinks through the filter- sub-

As the watel is drawn away
from the hot-well 14 that in the reservoir 10

=5

70

stance in the compartment 9 between the
oratings 15 and 16’ and when it finally -
reachoes the hot-well it is thoroughly purified

and has a temperature closely approaching

that of the steam. After long use a consid-
erable quantity of pulpy impurities accumu-
late on the surface of the grating 16’.. Tore-

move this acecumulation it is only necessary

to empty the reservoir through the holes 10/,
for which drain-pipes are usually prowded
This may be done at any time during the op-
eration of the heater.

be qmckly replaced and the door closed with-

out its being necessary toshutoff the heater.

r. -In practice I prefer
-to provide an extra set of mud-pans, so that
~when the door 17 is opened the old pans may

75
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It 1S obkus that various modifications of

my feed-water heater may be made without
‘departing from the spirit of my invention,

and 1 therefore do not confine my mventmn

described.
Having thus described my invention, 1

in its lower part an open-topped reservoir

00
‘to the speeiﬁc construction herein shown and

claim as new and desire to secure by Lettexs L
Patent—

" 95
1. A feed- Wa,tel heatet casmg COIltd.lIllI]ﬂ'_ o

provided with a ﬁlter-spa,ee, said recervoir -
being arranged centrally in the heater-cas-

ing and bemg therein substantially su rround-.
ed by steam-ducts, and said casing being.
provided with a steam - inlet below, and a

100

steam-outlét above, said reservow substan-___. |

tially as described.

2. A feed-water heater compr ising a ca,smﬂ'

105

having a steam-space in its upper part and-.__ |

and ha.vmcr a central Wdter-leservmr in 1its

lower part, sald reservoirbeing Dractlcally sur-
rounded by heating ducts or spaces and con-
taining an intermediate filter-space, and the
parts of said reservoir being provided with
substantlally as de-'_

clean - out opemncrs

seribed. |
4, Afeed-water heater compmsmw 2 casing

provided with a steam-bpace in its upper parb
and having a water-reservoirin its lower part

provided with a water-reservoir in its lower
part, surrounded by steam -duects and sur-
mounting a steam-chamber, ﬁubstantlally as
:desonbed I | -
3. A feed- water heater compmsmg a casmn"'
provided with a steam-spacein its upper part |

110

115

120

in combmatlon with a door for said upper

part, and a plurality of mud-trays supported

upon and removable with S{-le door, substan-_

tlally as described.

125

5."A feed-water heater having a steam-f i
space in its upper part and a Water -reservoir
in its lower part in combination with a water-

regulating valve, a float- casing connecbed_,

130 .

w1th S&Id reservoir, a float Lhelem and a - -

steam- coudenser takmﬂ' %team from the upper
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part of the heater and delivering water of con-
densation to said float-casing, substantlally

as described.
6. A feed - water heater having a steam-

space 1n 1ts upper part, in combination with

a water-inlet head in said upper part, a cold-
water pipecommunicating with said head and
having an extended vertical portion, a regu-
latmﬂ--valve in the lower part of said ver tical
pmtlon and hence maintained in a column of
cold water, a float-casing connected with said
heater, a float therein connected with said
valve, and means for maintaining said float
In pure water, substantially as and for the
purpose specified.

7. Thefeed-water heater comprising a shell
or casing containing a steam-inlet chamber,
a hot-well, a filter-space and a reservoir, one
above the other, with large vertical steam-
dactsleading from the inlet-chamber and sub-

stantially inclosing said well, space and res- |

ervoir, a water-inlet at the top of said casing
and a plurality of mud- -trays to receive the
water therefrom and deliver it to said reser-
voir, and the door In said casing carrying
sa,id trays and whereby the same are pivot-
ally supported for easy removal, substa,n-
tially as described.

8. The feed-water heater comprising the
vertical casing, containing in its lower part
filter and water spaces and a plurality of

- steam-ducts surrounding the same, in combi-

35

15

50
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nation with a steam-exhaust midway of said
casing, a feed-water inlet at the top of said
casing, the feed-water pipe, the valve therein
the valve-regulatorand a condensing-coil con-
nected with sald casing and with said regu-
lator, substantially as and for the purpose
spemﬁed

9. Thefeed- water—heatercablnwcompubmg
the npper and lower cast-metal parts, said
upper part having the hinged door and said
lower part being prov1ded Wlbh the integrally-

formed walls Of the compartments 7, 8 9and

10 and duects 11, substantially as descrlbed

10. In a feed-waterheater the combination
with the heater proper, of the water-supply
pipe, the valve therein, the regulating-float
and its casing, for said valve, a bottom wa-
ter connection between said heater and float-
casing, and the condenser arranged to take
steam from said heater, and supply said float-
casing with water of condensation, substan-
tially as described.

11. A feed-water heater provided with a
door in its side and suitably hinged, in com-
bination with the inverted brackets detach-
ably secured to said door and the stack of
separable pans or trays supported on said
brackets, substantially as described.

-12. In afeed-water heater, the combination
of the casing provided with a large opening
in its side, with the door therefor, the in-
wardly-extending brackets on said door and
the stack of pans arranged on said brackets
and removable from said casing with said
door, substantially as described.

7

|
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13. In a feed-water heater, the casing pro-
vided with the internal eylmder havmo' two
perforated floors and a soiid bottom and hav-
Ing a steam-chamber beneath said solid bot-
tom and vertical ducts between said casing
and said internal eylinder, in combination
with steam inlet and outlet connections for

| sald casing, a water-supply pipe, regulating

means in connection therewith, means for
supplying distilled water to said means and
a connection for maintaining the water-level
in said internal cylinder and regulating
means, substantially as deseribed.

14. In a feed-water heater, the casing in
combination with steam-spaces in its bottom
and top, interposed water and filter spaces,
vertical steam-ducts snbstantially surround-
ing said water and filter spaces or compart-
ments, sald compartments having clean-out
openings extending between said duects, the
steam-inlet and the steam-outlet for said cas-
ing and a water-inlet, substantially as de-
seribed. |

15. The feed - water heater comprising a
shell or casing containing a steam-inlet cham-
ber, a hot- Well a filter-space, a reservoir and
a stea.m space having a steam-outlet, one
above the other in the order named, the large
vertical steam-duncts leading from smd steam-
inlet chamber to said steam -Space, said ducts
together substantiallyinclosing said hot-well,
ﬁltel -space and reservoir, substantially as de-

| seribed.

16. Thefeed-water heater comprising a shell
or casing containing a steam-inlet chamber,
hot- well a ﬁltel-spa,ce, a reservolr and a
steam-space havinga steam-outlet, one above
the other in the order named, with large ver-
tical steam -ducts leading from the inlet-
chamber to said steam -space and together
substantially inclosing said hot-well, filter-
space and reservoir, a “Water- inlet at the top
of said steam-space ‘and a plurality of mud-
trays arranged in said steam-space above said
reservoir,

-17. Thefeed-water heatercomprising ashell
or casing containing a steam-inlet chamber,
a hot-well, a filter-space, a reservoir and a
steam-snace having a steam-outlet, one above
the other in the order named, with large ver-
tical steam-duects leading from said inlet-
chamber to said steam -space and together
substantially inclosing said hot-well, steam-
space and reservoir, a hinged door upon the
upper part of said casmg, a plurahty of mud-
trays carried by said doorand normally within
sald steam-space. above said reservoir and

sultable means for supplying water to said

trays, substantially as described.
13. The combination, of the feed - water

heater proper, contalmng a water-reservoir,
with the water- -supply valve and connectwns,
the valve -operating float, the float - casing
wherein the water-level cmrespondh to the
water-level in said reservoir, and a steam-
condenser for continuously supplyiug water

70
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to receive the water and deliver it
to said reservoir, substantially as desecribed.
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of condensation to said ﬂoat casing, for the

purpose specified.
19, The feed-water- heater shell or casing

the reservoir therein, having walls that are'
integral with the walls of sald casing and the

l&teral clean-out ducts provided in the inte-
gral. connections between said casing and res-

~ervoir, substantially as described.

10

20. The feed-water-heater casing or shell
containing the water-reservoir and integral

therewith, said casing having a steam-inlet

chamber in its lower part beneath said reser-
voir and said casing containing vertical ducts

-which, together, substantially surround said
reservoir, substantially as described.

21. The feed-water-heater casing of cast

- metal, having for its upper part the hinged

20

door and its lower part provided with the in-
tegrally-formed walls of the compartments 7,
8, 9 and 10, said casing being made in con-

venient sections, substantially as described. |
22. The feed-water heater comprising the |

5

easmﬂ* containing a Water -reservoir and steam
inlet and outlet chambers, the door for the

upper partof said casing, the compound hinge

for said door, means for securing the door on
the casing,

the mud-trays supported on said
door and sultable water inlet and outlet con-
nections, substantially as described.

23. The feed-water heater comprising the

casing, in combination, with the water-reser-
Voir therem a plurahl:y of ducts arranged
around said resewmr and having their outer

walls formed by said casing, and suitable
steam inlet and outlet connections W1th S&ld

ducts, substantially as deseribed.

In testimony whereof I have hereunto set

:30'-;
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ak

my hand, in the presence of two subseribing

w;tneqses this 3d day of September, 1902.

HENRY J. GEBHA RDT

In presence of—
C..G. HAWLEY,
J. W. BECKSTROM. .
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