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FRANK DIEHL OI‘ SIIEBOYGAN WISCONSIN
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bPECIFICATION formmg- pert of Letters Patent- I\Te 521 33‘7, dated June 12, 1894

- Apphcetlen filed September 4, 1893, Serlal No. 484, ‘764

(No model.)

.TO aZZ whom it may concern:

Be it known that I, FRANK DIEHL, a citizen
of the United Stetes residing at Sheboywen
in the county of Sheboyga.u a,nd State of Wis-
consin, have invented a new and useful Feed-

- Water Heater and Purifier, ef whleh the fol-

IO

~improvementsin feed water heaters and puri-
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lowing is a specification.

This invention relates to feed water heaters
and purifiers; and it has for its object to
provide certain improvements in devices of
this character whereby the feed water to be
pumped into a boiler will not only be thor-

oughly heated up to a considerable degree,
but will at the same time be freed {from all
impurities therein.

To this end the main and pr 1mery object
of the present invention is to effect certain

fiers so as to insure an automatic operation

thereof, while at the same time attaining with
~great efﬁeleney the purposes for Whleh de-—

vices of this character are used.

With these and other objectsin view, thh
will readily appear as the nature of the in-
vention is better understood, the same con-

sists in the novel construction, combination,

and arrangement of parts hereinafter more

fully deseribed, illustrated, and claimed.
Referring totheaccompanying drawings:—

Figure 1 is a central vertical sectional view

of a combined feed water heater and purifier.

constructed in accordance with this inven-
tion.
the line x—x of Fig. 1. Fig. 3 is an enlarged
detail sectional view of the automatic feed
valve located in the spray pipe. Fig. 4 is a
similar view of the automatic trap valve.
Referring to the accompanying drawings,

A represents a cylindrical shell or casing in-

40O

closed at the top and bottom and supported

in & convenient location by suitable support-

ing legs a, and said cylindrical shell or casing
18 prowded at smteble points in its sides with
the manholes o', which provide convenient

¢ means for ﬂ'ammw ready access to theinterior

...of the shell or casing for the purpose of re-

50

pmrmn‘ or removing any partof the apparatus.
The cylindrical shell or casing of theappa-
etus is provided at one side and near the

lower end thereof with the steam inlet B, to

which is connected a suitable pipe tor 1eed1n0‘
the exheust steam from the engine, wher eby

Fig. 2 is a horizontal sectional view on |

' such exheust steam ma,ybe utlhzed forheating

up the feed water, which is circulated throun*h-
outtheinterior of the apparatus. The heatmw
steam entering through thesteam inlet B, ﬁrst

plateordisk b, which is arranged in the lower
steam box b’, located at the bottom of the
shell or casing. The said deflecting plate or
disk b, is arranged at an inclination or an
angle within the lower portion of the shell or
casing, and extends from a point at one side

of the shell or casing directly over the steam -

inlet to a point near the opposite side, and
terminates near such opposite side in a de-

| pending lip 0% which forms between the same

and the side of theshell or casing a steam pas-
sage b3, The steam striking the plate or disk

'b,is necessarily eliminated of oil and otherim-

pur1t1es carried thereby and which drop into
the bottom of the shell or casing as will be

“hereinafter described, while the separated

steam passes through the passage b3 and en-
tering the space above the deflecting plate or

~disk b,comes in heating contaect with the bot-

tom of the inclosed water chamber or tank C,
and ascends through a series of vertical steam
pipes c.

or tank C, from the bottom to the top there-

of and are provided at their upper extremi-

ties above the said water chamber or tank

with the convergent discharge ends ¢/, which

jet the steam escaping therefrom toward a

common point as will be presently 1eferred to.
The steam passing through the pipes ¢, nec-

essarily heats up the wateL contained in the

| water chamberor tank after it has worked its

way into such ehamber or tank, and the lat-

55

comes in eenteet with the inclined deﬂeeting-
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The vertleal steam pipes ¢, extend
‘entirely through the inclosed water ehember

8¢

Q0O

ter is closed in at the top by the deehnmcr top

or drip apron D, which inelines downwerdly
from the inner sules of the shell or casing to
the central water pipe d. The central water
pipe d, has its upper end joined with the de-
pressed center of the top drip apron D, and
extends therefrom to a point in close proxim-
ity to the bottom of the water chamber C,
thereby providing means for conduecting the
feed water, which runs off of the apron D, into
said Water chamber, from which if is dra,wn
off through the water outlet d’, to. the ordi-
nary pump employed for pumping the feed
water into the boiler. Arranged transversely
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- pipe €%, connected at its upper end to the bot- |

35

40

435

‘within the lower portion of the water cham-

ber C, is the filter diaphragm E, comprising
the upper and lower parallel strainer plates
e, and two or more courses of perforated fil-
ter brick ¢’, clamped between said strainer
plates. The strainer plates ¢, are preferably
composed of a number of segmental sections

e’, surrounding the vertical water pipe d,and

the vertical steam pipes ¢, while at the same
time being capable of easy removal and re-
placement. Theouterand inner edges of the
parallel strainer plates ¢, are engaged by the
clamp lugs €% attached to the inner side of

‘the shell or casing, and aiso the vertical wa-

ter pipe d, and the upper one of said clamp
lugs, or more properly rings, is removably

clamped onto the vertical water pipe d, so as
to provide for conveniently removing or re-

pairing the filter diaphragm.
The disposition of the filter diaphragm E,
near to the closed bottom of the water cham-

ber C, provides a bottom water space e, be-
low such diaphragm and into which the feed.

water runs from the lower end of the ver-
tical water pipe d, and such water, rising
through the said filter diaphragm passes into
the main portion of the water chamber or
tank In a well filtered condition and prop-
erly purified, so as to be ready for introduc-
tion into the boiler, and this water space ¢,

as well as the entire water chamber may be

properly drained through the valved blow-off

tom of the water chamber and passing out
through the bottom of the shell or casing A.
An overflowing of the water chamber C, is
prevented by means of an overflowsiphon I,
having its short leg arranged inside of the
water chamber and depending to a point in
very close proximity to the top of the filter
diaphragm I, while the long leg thereof is
arranged outside of the shell or casing to dis-
chargeorcarryoff anoverflow,and said siphon
is provided with an air or priming cock f,

located outside of the shell or casing, and.

though this siphon is useful for the purpose
noted, still the height of the water in the wa-

~ter chamber or tank C, isalwaysindicated by
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the water gage f’, connected to one side of
the shell or casing and communicating with
the interior of .the water chamber or tank.
The said water chamber or tank is also pro-
vided with the capped vent pipes f? con-
nected to and arising from the declining top

apron thereof, and opening into the water

chamber in order to provide for the admission
of steam into the top portion of the water
chamber above the water therein, whereby
the water may be held steady, which would
be otherwise 1f these ventl pipes were not em-
ployed, because there is always more or less
steam pressure existing in the vertical water
pipes d. | '

In the space between the top apron of the
water chamber and the top of the shell or cas-
ing, the heating exhaust steam and the feed
waterare broughtinto contact with each other

521,537

so that certain portions of the exhaust steam
will be condensed and utilized as feed water,
while the water introduced into the apparatus
will be heated up by the steam to some de-
gree before it finds its way into the water
chamber or tank C. This space accommo-
dates therein the parallel filter baskets G.
The parallel filter baskets G, are regularly
spaced apart from each other and are ar-
ranged in any suitable number between the
top of the water chamber or tank, and the top
of the inclosing shell or easing, according to
the size of the apparatus, and each of said
filter baskets comprises perforated sectional
strainer plates g, arranged parallel with each
other and of a similar construction to the
strainer plates e, previously referred to. Be-

| tween the parallel strainer plates g, of each

of the filter baskets G, is placed a suitable

filtering medinm ¢’, composed of sea grass or

any other substance available for this use,
and the outer and inneredges of the said sec-
tional strainer plates g, of the filter baskets
are engaged by the clamp lugs ¢% attached to
the inner side of the shell or casing and also

‘to the short central steam pipes ¢° arranged

In a line one above the other and supported
centrally in position within the shell or cas-
ing by suitable hanging wires ¢% connected
to their upper and lower edges and to the top
of the shell or casing. The upper one of the
clamp lugs or rings removably clamped onto

‘the short pipes g% can be easily adjusted so

70 ..
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as to provide for conveniently removing or

repairing the filter baskets.

Arranged a suitable distance below the
lower ends of the short central steam pipes
g% of each filter basket, are the curved or
concaved baffle plates II, which serve to throw
the steam and dripping water out toward the
side of the shell or casing, and such baffle
plates are suitably supported in position on
the supporting wires 7, suitably suspended
from their upper ends and having lower
threaded ends passing through openings in

-sald plates and engaged on both sides of said
plates by the clamp nuts 7/, whereby the

baffle plates may be properly supported and
adjusted. It is to be observed that the lower
one of the concaved baffle plates H, is dis-

posed directly over the upper convergent

ends ¢’, of the vertical steam pipes ¢, and
serves to direct the steam issuing from such
pipes out toward the inner sides of the shell
or casing, while at the top of the shell or cas-
ing 18 located a larger concaved bafile plate
H’, which is adjustably supported by the
hanging rods /i% directly over the upper one
of the filter baskets and directly under the
top steam escape opening /i3, out of which the
completely utilized exhaust steam finds es-
cape. -

The upper larger baffle plate H’, serves to
throw the steam which passes through the

[05
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upper one of the central steam pipes ®, out

toward the inner sides of the shell or casing

in close contact with the upper one of the
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circular water coils I. The upper one of the

circular water coils I is located in the space

- between the top one of the filter baskets and

the top of the shell or casing, and similar
coils are arranged directly below each filter
basket between the same and the baffie plates
H, and the several water coils forming the

- water supply for the apparatus are connected

IO

together by the coil connecting pipesi. The

convolutions of the several circular water

coils I, are disposed in close proximity to the
sides ef the shell or casing, and the upper
one of said eircular water coils I, is connected

by a coil connecting pipe ¢/, with the top

20

.I o

horizontal water coil J. The top horizontal
water coil J, has the convolutions thereof
disposed close to the top of the sheli or cas-

‘Ing and is supplied with water through the

t0p water supply pipe s, leading from a suit-
able source of water supply. -

- The water which passes thtouﬂ"h the top
horizontal water coil and the severel circular
water .coils, is necessarily subjected to the

heating action of the exhaust steam thrown

a,ﬂe,mst the coils by the baffle plates, while
at the same lime the cold coils. condense
some of the steam, which in its condensed
condition works through the filter baskets
and into the water uhembm or tank C, in
the manner already described. The eirc‘u-

- lating water passes out from the lower one

35
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of the circular water . coils I, _threugh the

vertical spray pipe K, having at its upper:

end a perforated nozzle portlon k,which leads

into the top portion of theshell or casing and

sprays the feed water throughout the entire
top portion of said. shell or casing, so that 1t
will be heated by the exhaust steam and will
also work its way through the filter baskets
and the filter diaphragm I, into the water
chamber or tank from which it 1s uitimately
drawn out and forced into the boiler. _
At a point intermediate of its ends the ver-
tical spray pipe K, Is provided with a valve

casing £/, inside of which is arranged an in- |

clmed va,l_ve seat k% A pweted valve L,
works at one side of said valve seat, and ie

“held normally closed onto the same by the

spring [, looseiy connected thereto and to one
side of the pipe. The normally closed valve

1., has connected with one side thereof the

jointed toggle arms [/, to the joint of which
is pwoted the inner end of the sliding rod /3,

- working through one side of the va,lve casing

55
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and pwoted at its outer end to a suitably sup-
ported bell crank lever >, One end of the
bell erank lever ?, has pivoted to the free arm
thereof the upper end of the operating wire
or rod /4, the lower end of which is connected
to the float lever ®, working through a suitably
arranged etuﬁ:‘mﬂ'box {% inone side of the sheil
or casing A, cmd connected atitsinner end to
a float Z’? Whl{;h floats on- top of the water in

the Watel chamber or tank C. Now it will be
apparent that as the water lowers in the wa-

ter chamber or tank C, the float therein will |
also lower and commumemte metlon to.the

several valve connections just described, so
that the operating wire or rod /%, will be
shoved up, and through the bell crank 2,
spread apart the arms/’, thereby throwing the
valve L, oif of its seat, and permitting a free
flow of water from the water coils into the

spray devices of the apparatus. Asthewater |

in the water chamber resumes its proper level

the float /7, rises, and the valve L, is thrown

back egamst 1ts seat, again turnmtr off the
supply of water.

Returning to the steam entelmﬂ' the shell

or casing at the inlet B, it will be remembered

that the ¢ deflecting plete b, serves to eliminate

the oil and other greasy matter therefrom, and
this oil drips from the deflecting plate b, onto
the oil filter basket M. = The oil filter basket
M, isarranged transverselyin the lower steam
box b/, and comprises the parallel strainer

75

80"

plates m, suitably supported in pesition in

the lower part of the shell or casing and hold-
ing in the space therebetween a filtering me-
dinm m/’, of sea grass or other suaitable mate-

‘rial, so that the oil and condensed steam may

be readily freed from impurities in passing

therethrouegh and into the boftom oil cham-

ber O. The oil, being the lighter of the two
substances, of course {loats on top of the con-
I densed steam or the water which lies directly

condensed steam or water is automatically
| drawn out of the oil chawmber O, through the

posed in very close proximity to the bottom of
the inclosing shell or casing.

| neeted to the upper end of a water trap tank
», and 18 provided at a pomt near to such
| tank with a check valve »’, which prevents
the stéam employed to operate the trap from
blowing back into the oil chamber. The said
water trap is provided with a valved bottom
disecharge pipe Q, connectied to a conducting
pipe g, which leads up to the top of the shell
or casing, and projects into the same so as to
discharge the water from the water trap di-
rectly back into the apparatus, so thatit may
work its way into the water chamber or tank

tank p, is provided at the top and near one

and which is provided inside thereof with
e 'valve seatS. A pivoted valve s,is arranged

spring s’ which serves to normally hold the
valve closed against the seat, and to the op-
posite side of sald valve is connected one end
of one of the jointed toggle arms T. To the
joint of sald toggle arms T, is connected the
upper end of the connecting arm 7, pivoted at
its lower end to an intermediate point of the
float arm #/. The float arm 7/, is pivoted at
one end toone side of the trap tank P, and at
its other end to a float U, floating inside of
lsmd tank. The said ﬂoet U 18 pl_owded at

trap siphon P, the short leg of which is dis-

QO

095

at the bottom of the shell or casing, and this

00

_The long 1eﬂ' of the trap SIphen P, 1s con-

[OF

(IO

I15

C,as already deseribed. Thesaid water trap

side thereof with an ofi-standing valve easmn-_ |
* R, to which is connected the live steam pipe

I120

to work at one side of said va,lve seat, a,nd -
has looeely connected thereto at one e1de a

[25

130 |
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opposite sides thereof with the perforated
guide lugs u, which have a limited vertical
play between the stops u«’, on the vertical
guide or slide rods V, arranged in opposite
sides of the trap. When the water is low in
the water trap, the float is in such a position
that the automatic valve is closed against its
seat to prevent the inflow of live steam, and
at this time water runs freely from the oil
chamber of the apparatus through the trap

siphon P, and into the trap tank. When a
sufficient quantity of water has accumulated

in the trap, the float rises and opens the valve
s, thereby allowing the live steam to enter
the top of the trap. Thiscloses the valve p/,
and shuts off the trap siphon, while at the

same time foreing the accumulated water out |
through the pipes Q and ¢, and up into the |

top of the shell or casing A. This automatic
trap device 1s an important auxiliary to the
feed water heater herein described and pro-
vides for a thorough utlhzatloﬂ Of the con-
densed water.

At any time the oil chamber O may be
drained through the valve drain pipe W, con-
nected to the bottom of the shell orea,siug A,
and the overflow escape of the oil from the

chamber O, is provided for by the oil-overflow

pipe Z” which projects through the bottom of
the shell or casing and up into the same to a

- point directly under the filter basket M, so

35

that such pipe will carry off the oil or grease
which floats on the water after the water has
risen sufficiently high. -

From the foregoing it is thought that the
construction, operation and the many advan-
tages of the herein described feed water
heater and purifier will be readily under-

- stood by those skilled in the art without fur-

40
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ther description, and I will have it under-
stood that changes in the form, proportion

and the minor details of construction may be

resorted to without departing from the prin-
ciple or sacrificing any of the advantages of
this invention.

Having thus deseribed the invention, what

18 clauned and desired to be secured by Let-

ters Patent 1S

1. In a feed water heater, the casing having |

an upper water inlet and a bottom steam in-
let, an inclosed water holding chamber or
tank located between said mlets and having
a central inlet pipe opening into the space
above the chamber, and a series of steam pipes
passing vertically through said water cham-
ber or tank concentric with the central inlet
pipe and having upper projected discharge
ends, substantially as set forth.

2. In a feed water heater, the shell or cas-
inghavingalowersteaminlet, an inclosed wa-

ter chamber or tank arranged inside of said

shell or casing above the steam inlet, a series
of spaced horizontal circular water coils ar-
ranged inside of the shell or casing above
said water chamber, and a spray pipeconnect-
ed in thecircuit of said water coils and dis-

charging info the top of the shell or casing

.the
water trap feeding automatically from the

521,337

‘above the uppermost of said circular coils,

substantially as set forth.

3. In a feed water heater and purifier, tie
casing having a bottom steam inlet and an in-
closed water chamber directly above the in-
let, & series of separated and connected wa-
ter colls arranged above the water chamber,

a spray pipe connected in the circuit of said

water coils, and filter basketsalternating with
said water coils, substantially as set forth.
4. In a feed water heater and purifier, the
casing, the inclosed water chamber open at
its top a series of steam heating pipes pass-
ing upwardly through the water chamber and
projeeting there-above, an alternate series of

circular water coils and immediately adja-

cent filter baskets located above said water

chamber, and a spray pipe leading from the

lower one of said water coils, substantially as
set forth.

5. In a combined feed water heater and pu-

‘rifier, the casing having a bottom steam inlet,
a W.‘ELtGI‘ chamber arr&uwed above the steam_

inlet and open at its t0p, water supply and fil-

- tering devices located above the water cham-

ber, an oil chamber located at the bottom of
casing, and an automatically operating

bottom portion of “said oll chamber and a
conducting pipe leading from the discharge

of said trap into the top of said casing, sub
stantially as set forth.

6. In a feed water heater and purifier, the
casing having a bottom steam inlet, an in-
closed water chamber arranged above the said
inlet and open at its top, a series of steam
pipes passing vertically through the water
chamber and having upper discharge ends
projecting thereabove, an alternate series of
water coils and mlmedl.:ttely adjacent filter
baskets located above the water chamber, a
spray pipe connected with the lower one of
sald water coils and provided with an auto-
matic float actuated feed valve, an oil echam-
ber arranged below the steam inlet, and an
automatic water trap feeding automatically

from the bottom of the oil chamber and a

conducting pipe connected with said water
trap
ing, substantially as set forth.

7. In a feed water heater and purifier, the
casing having a bottom steam inlet, an in-
cloged water chamber arranged d,bove the
steam inlet and provided with a declining
top apron and a vertical water pipe 1eadmrr
from the center of said apron to a point near
the bottom of the chamber, vertical steam
pipes passing entirely tlnourrh the water
chamber and discharging above the same, a
filter diaphragm arr anged transversely with-
in the water chamber near its bottom, an al-
ternate seriesof water coils and filter basket%
lceated above said water chamber, said filter
baskets having short central steam pipes, and
a feed spray pipe connected with one of said
water coils and discharging into the top of
sa,ld casing, substantmlly as set forth.

and discharging into the top of the cas-
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~ ends of said vertical water pipe within the
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8. In a feed Waterheater and purifier, the

casing having a bottom steam inlet, a closed

water chamber arranged above the steam in-
let and provided with a declining top apron,
a vertical water pipe leading from the center
of said apron to a point near the bottom of
the chamber and a side outlet pipe, vertical
steam pipes passing through the water cham-
ber, an overflow siphon having its short leg
depending inside of said water chamber, a
transverse filter diaphragm surrounding the
lower end of the vertical water pipe inside of
the water chamber, and water supply and fil-

:

ter devices located above said water chamber,.

substantially as set forth. , -

9. In a feed water heater and purifier, the
combination with the water supply and filter-
ing devices, and the water collecting chamber
having a vertical water supply tube or pipe;
of a filter diaphragm surrounding the lower

water chamber and comprising suitably sup-

ported parallel sectional perforated strainer

plates, and separate courses of perforated fil-
ter brick arranged between said strainer
plates, substantially as set forth.

10. In a feed water heater and purifier, the

-casing having a bottom steam inlet, the in-

closed water chamberlocated abovesaid steam
inlet and havingtop vent pipes and a vertical
water supply pipeleadingthere-into, separate
spaced filter baskets suitably supported with-
in the casing above the water chamber and
having short central steam pipes, said filter
baskets comprising parallel strainer plates
and filtering material there-between, the cas-

ing outlet at the top, suitably supported con-

caved baffle plates, arranged below said top
outlet and below the central steam pipes of
sald filter baskets, a series of circular con-

nected water coils alternating with said filter |

baskets, a horizontal top water c¢oil connected
with the water supply in the upper one of
sald ecircular coils, and the spray pipe con-
nected to the lower one of said circular coils
and discharging into the top of the casing
over the upper filter basket, substantially as
set forth. - ' |

11. In a feed water heater, the casing, the

r
L

inclosed water chamber open at its top, an al-

ternate series of water coils and filter baskets

- located above said waler chamber, a spray

pipe connected with one of said water coils

and provided with a perforated nozzle portion

leading into the top of the casing and an in-

35

termediate valve ecasing provided with an in-

clined seat, a normally spring-closed valve
arranged at one side of said seat, suitably ar-
ranged lever devices for opening said valve,
a float working inside of said water chamber,
and suitable connections between said float
and said lever devices, substantially as set
forth. - |

12. In a feed water heater and purifier, the
inclosed water chamber having a side outlet
and a vertical water pipe, an inclined deflect-

ing plate arranged within the easing below

the water chamber and having a depending

| lip at one end, said plate being arranged above

the steam inlet of the casing, vertical water
pipes extending through the water chamber
and having upper convergent ends, spray and
filter devices located above and discharging

into the water chamber,and suitablyarranged

baffle plates, the lower one of which is dis-

posed directly above the upper convergent

ends of said vertical steam pipes, substan-
tially as set forth. | | N |

13. In a combined feed water heater and
purifier, the casing having a bottom steam in-

6o
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let, the water heating, filtering and collecting

devices arranged above saidinlet,a transverse

filterlocated belowthesteaminlet and forming

there-below an oil chamber, a suitably ar-
ranged water tank having an upper siphon
inlet pipe having the short leg thereof dis-
posed near to the bottom of the oil chamber,

and a bottom discharge pipe leading up into

the top of said casing, said water tank being
further provided with an off-standing valve
casing connected with a live steam supply
pipe and having an interiorvalve seat, a nor-

mally spring closed valve working at one side

of said valve seat, a float guided for vertical
movement inside of said water tank, and suit-
able lever connections between said float and
said valve substantially as set forth.

- In testimony that I claim the foregoing as

my own I have hereto affixed my signature in

the presence of two witnesses.

FRANK DIEHL.
Witnesses: | I

W. D. VAN ALLEﬁ,
A, J. MATLLMANN.
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