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Application filed November 17, 1908, Serlal No. 343,317,
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To all whom it may concern.:

Erie and State of Pennsylvania, have invented new

and useful Improvements in Heaters, of which the fol- .

lowing is a specification.
This invention relates to heaters and consists in cer-

tain 1mprovements in the construction thercof as will

be hereinaiter fully described and pointed out In the
clalms. "

More particularly the invention relates to that type
of heaters commonly used for supplying steam boﬂers
and when so used arce known as feed water heaters.

In carrying out my invention, I form the heater in
sections. These sections are preferably formed of cast
iron and the body of the section is made up of a series
of passages, the steam passages being transverse to the

water passages and the walls of the steam passages be-

ing mtegral with and forming also the walls of the water
passages.  The passages are properly connected at the
sides so that there 1s a continuous passage for liquid,
and also an inlet and outlet for all the steam passages
from the main steam inlet and leadmf‘r to the discharge
outlet. | o

The invention 1s illustrated in the accompanying
drawings as follows: Figure 1is a side elévation of the
heater.  Iig. 2, a section on the line 2—2 in Figs. 1 and
3. Flg. 3, a section on the line 3-—3 in Figs. 2 and 4.
Fig. 4, a section on the lines 4—4 in Figs. 2and 3.

1. marks the base. This is provided with the usual

lip 2 for catching any leakage there may be from the

heater. The liquid enters after passing through the

‘heaterat 3. A deflector 4 i1s arranged in front of the en-

trance 3 so as to prevent the agitation of the liquid in

the base, the base forming a settling chamber for the

liquid. The liquid passes out through the outlet 5.

The deflector 6 1s arranged in front of this outlet for pre-

venting the agitation of the llquld in the body of the
base. A heater section 7 is arranged immediately
above the base; a section 7%, immediately above the
sectlon 7 and a section 7° above this.
be added indefinitely to increase the capacity of the
heater, or some sections may be omitted if less capacity
is desired. The sections are preferably formed of cast
iron and there are a series of liquid passages 8 extend-
ing entirely through the body of the sections from side
to side.
tion and have the cavities 10 which connect the end of

- one passage with the next succeeding passage so that

00

there is preferably one continuous passage extending

- back and forth through the heater as clearly shown in

Fig. 4. This passage 1s shallow, but preferably the full

width of the heater. It may be desirable to couple up
different passages instead of ma,kmg a single passage.
This may be accomplished by varying the shape of the

plates 9; that is, the cavity 10 which connects the pas- |

‘Studs 102,

.of the section.
with the passages 8 and extend transversely to the pas-

Sectlons may

Plates 9 are arranged on the sides of the sec- .

- | sages 8 may be longer s'o as to include a greater number
Be it known that I, GEorgE E. R1iBLET, a citizen of

‘the United States, residing at Erie, in the county of

of passages if desired. |

‘The plates are sccured to the sections by means of
One of the plates has a stud 10% which is se-
cured to the base. The cavity 9 in this instance in-
cludes the inlet 3 so as to connect the base with the see-
tions.. The top plate of the section 7 and the top and
bottom plates of the section 7* and the bottony plate of
the section 7" are provided with slots 12 in which are
arranged the bolts 13 for securing the bodies of the sec-
tions together. When a larger capacity of heater is de-
sired, sections similar to 7¢ are inserted indefinitely.
The plates 9 have an overlapping pocket 14 so as to
connect the passages of the sections wilh the mitial
passage 8 of the succeeding section. . This is clearly
shown in Fig. 4. The upper plate 9 has an extension
15 as'shown at the left of Fig. 4, which forms a closure
for the upper passage 8. The top plate 16 inclosing

the top passage 8 has an opening into which the pi pe 17
leads.

The liquid for the heater is delivered at this
point. |

In the use of these heaters settlings accumulate in
the bottom of the passages. In order that they may
be readily cleaned, I arrange a perforated plaie 18,
preferably in the form of gauze in cach passage 5. It
will readily. be observed that by removing the plales

GO

65

70

3*

9, these passages are all exposed. This can be done -

without disturbing the other parts of the heater.  The
plates 18 ean then be removed, carrying with them the
body of the foreign matter that has settled in the bot-
tom of the passage. |

Steam 1s delivered to the heater 1111(:.urrh the pipe 19.

It enters a chamber. 20 which includes the whole side
Passages 21 are arranged alternately

sages from side to side of the heater. Studs 26 extend

through the sections and are secured to the base at 27 -
Nuts 28 are sec ur od

as clearly shown in Figs. 2 and 3.
to the tops of these studs, delivering pressure to SC-

curely umte and close the joints between all the sec-

t1ons.

In order to streﬁgthen the castings forming the body -

of the sections, as well as to increase the radiating sur-
face, I prefer to arrange in the passages 21 numerous
posts 29 preferably formed mtwmlly with the castings.

- What I claim as new 1s:
1. The combination ot 2 heater section having llquld

passages and steam passages altemately, and t1 a,uswtsely

“arranged in an integral piece. .
9 Mhe combination of a heater section having liquid -

passages and steam passages alternately, _‘md transversely
arranred in an integral-piece;’ and devices for connecting

90

100

the liquid passaw{,h at the sides of the section to form a

cuntmuous ‘passage backward and forward through the

section. ,
3. A heater section compusmw a body having alternat-
ing liquid and steam passages arranged transversely to

each other; removable plates conne_cting the liquid pas-

110 -
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sages at the sides

¢each other;

& S o 859,012

sages at tlle sides ; and devices connecting the steam pas-
sages,

4. A heater section comprising a body having alternat-

ing liguid and steam passages arranged transversely to
cach other;
sages at the sides to form a single continuous passage
through the scetion; and devices connecting the steam
passages. | |

5. A heater section comprising a bhody having alternat-
ing liquid and steam passages arringed transversely to
ecach other; -removable plates connecting the liquid pas-
: and devices formed integraily with the
body of the section for connecting the steam passages.

6. A heater section comprising a body having alternat-'

ing liguid and steam passages arranged transversely to
devices connecting the liguid passages; and
means integral with the bhody for connecting the steam

passages. - .

7. A heater section comprising the hody 7, having the
alternating passages 8 and 21; the plafes 9 arranged at
the sides of the section for connecting the passages 8 and

formingz a continuous passage backward and: forward

through (he section; the plates 20 and 22 connecting all
the steam passages together; and the inlet passage 19,

S. In a heater the combination of a serles of sections
having alternating stenm and Haquid passages transversely
arranged ; devices connecting the liguid passageés in ench
section and the liquid passage of each. section with an-
otlier ; and means for connecting the steam passages,

3. In a heater the combination of a series of sections
having qlternatin;{' steam and liquid passages transversely
arranged ; devices connecting the liguid passages in each
section .and the Jiquid passages of each section with an-

other to form a single continuous passage through the

heater: and means for connecting the steam passages.
10. In a heater the combination of a series of sections
having alternating steam and liquid passages transversely

arranged : removable plates at the sides of the heatfer con-

necting the liquid passages in each section and the liguid
passages of each seelion with another; and means for con-
necting the steaimn passages of one section with another.
11. In a heater the combination of a series of sections
having alternating steam and liquid passages transversely

arranged ; devices connecting the liquid passages in each

section and the liguid passages of one section with another
so as to form a continuous passage through the heater;
steam passages ‘arranged to reverse through succeeeding
sections, the water inlet and steam inlet being arranged
to "'iv(, a general reverse direction to the liquid and steam.

12.-In a heater the combination of a series of sections
havm alternating steam and liguid passages transversely
arranged ;: devices connecting the liquid passages in each

gection and the liquid passages of one section with an-

other to form a single continuous passage extending back-
ward and forward through the heater; connections for
the steam passages. assembling all the steam passages of
one section together ; and connections for the steam pas-

sages of one section with that of another, the steam pass-

B mg through one section in one direction and through the

GO
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stcceeding section in the reverse direction.

13. In a heater tlie combination of a series of sections
havine alternating steam and ligquid pﬂssnges fransversely
arranged ; devices connecting the liquid passages in each
section angd the liquid passages of one section with an-
other to form a ‘single continuous passage extending back-
ward and forward througlh the heater; connections for
the steam passages assembling all the steam passages of

one section together; and connections for the steam pas- .

sages of one section with that of another, the steam pass-

ing through one section in one direction and through the [
succeeding section in the reverse direction, the inlets of 1

!

removable plates connecting the liquid pds-

~steam and liquid being so arranged as to give a general
- direction to the steam reverse to that of the general move-

ment of -the liquid.

14. Ta 2 heater the ¢dombination of the gsections 7 and 79
having the “I.Itellldflll“ liguid and steam passages trans-
versely arvanged; the removal plates O, one of sald plates
having an over lapping portion to connect the passages of
one section with another:; and connections for the steam
passages.

15. In a heater the combination of a series of sections
having alternating -steam and. liquid passages arranged
transversely to each other;
extremities through the heater for lempmﬂ nll the sec-
tions together. |

1G. In a heater the combination of a series of sections
having alternating liquid and steam passages; removable

plites for t:nnnef_tmg the liquid passages at the sides of

the sections; plates arranged integrally with the sections
for connecting the steam passages ; and bolts extending
through the sides of the sections counnecting the steam
passages from the extremities of the heater thv(m“h all
the sections for clampinyg all the sections together.

17. In a heater the combination of a Lody countaining a
licuid passage: devices for applying steam to the walls of
the passage; and a perforated removable bottom in the
passage. -

18, The ('Dmhlﬂdtlt}n in a heater of a bodv containing a
liyuid passage with a substantially flat bottom; devices

for applying steam to the walls of the passage;. and

perforated removable hottom for the passage.

19. In a heater the combination of a hody containing a
liquid passage; devices for applying steam to the walls of
the passage: and a 1'eu10vc1hle bottom 111 the form of a
wire gauze in the passag .

20. In a heater the (,omhmafmn of a body mnfmmnﬂ‘ a
liquid passage with a substantially flat bottom; devices
for applyving steam to the walls of the passage; anil a re-
movable hnttnm ln the form of a wire gauze in the pas-
SALe. - o
21. In a heater the combination of a heatLr section hav-
ing a series of liquid passages therethrough; steam pas-
sages arranged in connection therewith removable plates 9

connecting the liquid passages and the remnovable 1)If1tes 18

arranged in the passage for the purpose described.

22 In a heater the combination of a series of sections
having a scries of liquid and steam passages formed In-
tewrallv therein, and having formed in the adjacent plates
of the seciicn the glots 1Z, and bholis 13 arranged in the
slots for securing the bodies of the sections together.

23. A heater comprising alternating liquid and steam
passages arranged transversely to each other, the walls of
the sfeam passages lreiug integral with the walls of the
liguid, passages. ' '

24. A heater comprising alternating liquid and qteam
passages arrenged transversely to each other, the walls of
the steam passages being integral with the walls of the
liquid passages, and said passages extending &ubstantlally
the full width of the heater. |

25. In a heater the combination of a heating chamber,
the base forming an outlet therefrom, said base being pro-

vided with the inlet passage 3 and outlet passage 5 and

Settling ehamber; the-deflector plate 4 arranged in the
path of the entering liquid; and the deflector plate 6
placed in the path of the outgoing liquid for the purpose

described.

In testiniony whereof I lmve hereunto set my hand in
the presence of two Slﬂ]SLl‘lhIﬂ‘" avitnesses,
| - - (TEO].L-{.II‘J I". RIDLIST.
Witnesses :
B. F. PARKER,
HENRY LIPPOLD.
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