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STEAM BOILER .

Max H. Kuhner, Worcester, Mass., assignor to
Riley Stoker Corporation, Worcester, Mass., a
corporatien of Massachusetts

Application October 30, 1934, Serial No. 750,685

12 Claims, (Cl, 122—302)

This invention relates to steam boilers, and
more particularly to boilers of the type having
transverse drums connected by banks of water
tubes. -

It has been recognized heretofore that the
presence of foreign matter in steam is highly
objectionable and causes great damage to valves
in the steam pipes and particularly to turbine
blades. Such foreign matter usually enters the
boiler with the feed water, either in solution or
in suspension, and a portion thereof escapes
from the boiler with the steam. Various con-
structions  have been proposed in the past for
purifying the steam, but these prior construc-
tions have in general been bulky, expensive, and
ineffective for the purpose intended.

It is accordingly one object of the. present
invention to provide a steam boiler which will
deliver steam comparatively free from foreign
matter. '

It is a further cbhject of the invention to pro-
vide a comparatively simple and inexpensive
steam boiler which will deliver substantially pure
steam and which will occcupy a space small in
proportion to its steam-generating capacity.

With these and other objects in view, as will
be apparent to those skilled in the art, the in-
vention resides in the combination of parts set
forth in the specification and covered by the
‘claims appended hereto. '

Referring to the drawings illustrating one em-
bodiment of the invention, and in which like ref-
erence numerals indicate like parts,

Fig. 11is a vertical longitudinal section through
a steam boiler and furnace, the section being
taken on the line {—{ of Fig. 6;

Fig. 2 is an enlarged section on the line 2—2
of Fig. 1;

Fig. 3 is an enlarged section on the line 3—3
of Fig. 5;

Fig. 4 is an enlarged view of the steam-and-
water drum as shown in Fig. 1;

Fig. 5 is an enlarged section on the line 5—5
of Fig. 7;

Fig. 6 is & section on the line 6—6 of Fig. 4;
and

Fig. 7 is a section on the line T—7T of Fig. 1,

The embodiment illustrated comprises a rear
lower water drum (9, a front upper water drum
i1, and a steam-and-water drum 12 located
above the drum (8. These drums are arranged
with their axes parallel and horizontal. ‘The
drum 10 is connected to the drum I by a bank
of upwardly and forwardly sloping water tubes

- 14, and the drum I is connected to, the drum

12 by a bank of upwardly and rearwardly slop-
ing wafer tubes 15. The drums {8 and 12 are
connected by a bank of  substantially vertical
water tubes 16. A steam drum {8 is mounted
above the front water drum. {{, and the drums
12 and- I8 are connected by a row of steam
tubes 19 which form a support for the boilex
roof. - Walls 29 are arranged. to provide a fur-
nace chamber 22 beneath the lower tube bank
{4, and baffles 23 direct hot gases from the
furnace successively across the tube banks (4,
15 and 16 to.a gas outlet 24. .

It will be apparent that all of the steam gen-
erated in the various water tubes will be lib-
erated in the steam-and-water drum {2, whence
it will flow through the tubes 19 to the steam
drum (8. It will also be clear that a certain
amount of entrained moisture will enter the
tubes 19 with the steam: The water in the boiler
is more highly concentrated than the feed water,
that is, the boiler water contains a higher per-
centage of foreign matter, and it is therefore
desirable that such moisture as does escape with
the steam shall be obtained from the feed water
rather than from the boiler water. I therefore
provide means for bringing the steam into di-
rect contact with the feed water within the
drum.

For this purpose, the feed water is delivered
to a nozzle 26 which connects with a distribut-
ing pipe 21 extending longitudinally within the
drum {2 and located some distance above the
water level. The pipe 27 is provided with a row
of openings 28 (Fig. 6) in its lower wall which
discharge the feed water into a trough or chan-
nel 30 directly therebeneath.” The bottom wall
of this channel is provided with two rows of
openings 31, preferably in staggered arrange-
ment, through which the feed water is dis-
charged downwardly into the main body of
water in the drum. Baffle plates 32 extend rear-
wardly from the front wall of the drum beneath
the tubes 19 so that the steam entering the drum
from the tubes 15 will be directed rearwardly
beneath the feed pipe 27 and in contact with
the jets of water flowing from the openings 3i.
The plates 32 are secured to supporting members
34 formed from T bars and welded at their
ends to the wall of the drum. The feed pipe
21 is supported by U-shaped hangers 85 attached
to the members 34, and the channel 3% is sup-
ported from the members 234 by means. of
straps 36.

After passing through the jets of feed water,
the steam flows upwardly in the rear portion of
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the drum and then forwardly to the tubes (9.
In order to prevent excessive carry-over of mois-
ture by the steam, a plate 38 is welded to the
upper rear wall of the drum and extends in-
wardly toward the center of the drum. A
trough or channel 39 is fastened to the rear wall
of the plate 38 to serve as a collecting means
for the excess moisture, and this trough slopes
longitudinally so that the collected water will
be drained therefrom automatically. A down-
wardly and rearwardly curved plate 40 is
fastened to the members 34 in the rear of the
feed pipe to deflect the steam and aid in the
separation of moisture therefrom.

The final purification of the steam is effected

* in the steam drum 18, and for this purpose 1
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utilize baffle plates located in the path of the
steam to collect any moisture and foreign mat-
ter carried thereby. In the preferred construc-
tion illustrated I have utilized steam purifiers 42
of the type well-known in the art under the
name of “Tracyfiers.” Each of these steam puri-
fiers comprises two spaced groups of vertically
exfending baffle plates 43, each plate being
shaped as a channel or gutter with its concave
face directed toward the oncoming steam. The
bafle plates of each group are arranged in a
plurality of rows, the plates in each row being
staggered with respect to the plates in the adja-
cent rows. The steam enters the purifier from
opposite sides, and after passing the bafile plates
it reaches the central chamber 44, from which it
escapes upwardly. The moisture and foreign
matter flows downwardly along the bafile plates
under the influence of gravity, and collects at
the bottom of the chamber 44, from which it is
withdrawn through a drain pipe 45.

In order to support the steam purifiers 42, I
provide a horizontal partition plate 41 which is
welded at each side to the inner surface of the
drum I8 and located slightly above the discharge
ends of the steam delivery tubes {9. The ends
of the plate are connected to the upper wall of
the drum by means of segmental plates 48 (Fig.
7) so that a chamber 49 is provided. The steam
purifiers are fastened to the lower surface of the
partition plate 41, and this plate is provided
with openings 51 (Fig. 5) which communicate
with the central chambers 44 of the purifiers.
Steam is delivered from the chamber 49 through
nozzles 52. A pipe-loop 53 connects with the
chamber 49 to drain the same automatically
after the usual hydrostatic test. The drain pipes
45 from the steam purifiers are connected to a
collecting pipe 55 leading to a discharge nozzle
86 (Fig. 7). This nozzle may be piped to a steam
trap (not shown) in a well-known manner. Any
water collecting in the drum (8 may be with-
drawn through a nozzle 57.

Bafiles are preferably provided to distribute
the steam properly in the drum 18 before it
enters the steam purifiers. For this purpose I
have shown a plate 59 depending from the par-
tition 47 in front of the tubes, and a channel
member 68 fastened to the inner surface of the
drum at the lower front portion thereof. The
plate 59 serves to deflect the entering steam
downwardly, and the channel 68 breaks up the
steam flow close to the drum wall and directs
it toward the center of the drum.

The baffle plates 43 depend upon the presence
of moisture in the steam to render them effective
in separating foreign matter from the steam.
This is believed to be due to the formation of a
downwardly flowing water film on the baffles, and
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the adherence of solid particles to this film. Of
course any soluble matter present will be re-
tained in solution in the water. In order to en-
sure the presence of moisture in the steam enter-
ing the drum {8, I provide means to protect:
the tubes 19 from contact with the hot gases.
For this purpose I have shown tiles 62 of a
suitable refractory material, such as firebrick,
suspended by means of bolts 63 from metal bars
84 which rest on the upper surfaces of the tubes
19, as shown in Fig. 2. The lower ends of the
bolts are positioned in dovetail-shaped recesses
§6 in the lower surfaces of the tiles, and these
recesses may be filled with plastic fireclay to
protect the bolts from the heat. The tiles 62 are
preferably spaced slightly from the tubes 19,
and this space is filled with heat insulating ma-
terial 67 applied in plastic form, a mixture of
expanded mica and asbestos fiber being suitable
for this purpose. The heat insulation is prefer-
ably applied above the tubes also, in order to
reduce the loss of heat by radiation.

The operation of the invention will now be
apparent from the above disclosure. Hot gases
from the furnace chamber 22 flow in contact
with the water tubes, producing a circulation of
water upwardly in the tubes {4 and 15, and
downwardly in the tubes 16. Steam is generated
in the tubes 14 and 15, and this steam is liber-
ated in the front portion of the drum 12 and
flows rearwardly beneath the channel 3). The
feed water is delivered to the channel by the
pipe 27 and escapes through the openings 3! in
the form of jets directed downwardly through

the steam. These jets wash the concentrated ¢

boiler water from the steam and ensure the en-
trainment of moisture derived from the feed
water rather than from the boiler water. Ex-
cess moisture is removed by the baffles 48 and
38, and the wet steam enters the tubes 19 and
flows to the drum 18. The tiles 62 and the in-
sulation 67 prevent contact of the hot gases with
the tubes 18 and reduce the heat transfer to
these tubes sufficiently to avoid complete evapo-
ration of the moisture in the steam. The steam
therefore enters the drum 18 in a wet condi-
tion, and as it flows through the “Tracyfiers”
42 the baffles 43 collect substantially all of the
moisture and foreign matter from the steam.

The clean steam escapes through the nozzles 52 :

and may thereafter be superheated if desired,
while the water and impurities are withdrawn
through the pipe 55 and nozzle 56.

From the above description, it will be appar-

ent that this invention provides a simple, inex- 7

pensive and compact steam generator which will
deliver substantially pure steam. If a slight
amount of moisture does pass the “Tracyfiers”,
it will be derived from comparatively pure feed
water rather than from the highly concentrated
boiler water. There is no danger of flooding the
“Tracyfiers”, since the drum #8 is free from
water.

Having thus described my invention, what I
claim as new and desire to secure by Letters
Patent is:

1. A steam boiler comprising a steam-and-
water drum, a second drum, a row of tubes to
deliver steam from the steam-and-water drum
to the second drum and arranged to form a
support for the roof of the boiler, a group of baffle
plates in the path of the steam in the second
drum to remove impurities from the steam, and
means to remove such impurities from the boiler
without mingling the same with the boiler water.
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2. A steam boiler comprising a steam-and-
water drum, a steam drum, a row of tubes to
deliver steam from the steam-and-water drum to
the steam drum and arranged to form a support
for the roof of the boiler, a group of baffle plates
in the path of the steam in the steam drum to
remove impurities from the steam, and means to
remove such impurities from the boiler without
mingling the same with the boiler water.

3. A steam boiler comprising a steam-and-
water drum, a second drum, & row of tubes to
deliver steam from the steam-and-water drum
to the second drum and arranged to form a sup-
port for the roof of the boiler, means to protect
the tubes from contact with hot gases, a group of
bafle plates in the path of the steam in the sec-
ond drum to remove entrained moisture and for-
eign matter from the steam, and means to remove
such moisture and foreign matter from the boiler
without mingling the same with the boiler water.

4, A steam boiler comprising a steam-and-
water drum, a steam drum, means to deliver
steam from the steam-and-water drum to the
steam drum, means to deliver .feed water to the
steam-and-water drum and effect a direct con-
tact between the steam and the feed water, a
group of bafile plates in the path of the steam
in the steam drum to remove entrained moisture
and foreign matter from the steam, and means
to remove such moisture and foreign matter
from the boiler without mingling the same with
the boiler water.

5. A steam boiler comprising a steam-and-
water drum, a steam drum, a conduit to deliver
steam from the steam-and-water drum to the
steam drum, said conduit being out of contact
with hot gases, means tc deliver feed water to
the steam-and-water drum and effect a direct
contact between the steam and the feed water,
and a group of baffle plates in the path of the
steam in the steam drum to remove entrained
moisture and foreign matter from the steam.

8. A steam boiler comprising a steam-and-
water drum, a second drum, a row of tubes to
deliver steam from the steam-and-water drum
to the second drum and arranged to form a
support for the rcof of the beiler, means to de-
liver feed water to the steam-and-water drum
and effect a direct contact between the steam
and the feed water, and a group of baffle plates
in the path of the steam in the second drum fo
remove entrained moisture and foreign matter
from the steam.

7. A steam boiler comprising a steam-and-
water drum, a second drum, a row of tubes to
deliver steam from the steam-and-water drum
to the second drum and arranged to form a sup-
port for the roof of the boiler, means to protect
the tubes from contact with hot gases, means to
deliver feed water to the steam-and-water drum
and effect o direct contact between the steam
and the feed water, and a group of baffle plates
in the path of the steam in the second drum to
remove entrained moisture and foreign matter
from the steam.

8. A steam boiler comprising a rear lower
water drum, a front upper water drum, a steam-
and-water drum located above the rear lower
water drum, water tubes connecting the drums
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to form a circulatory system, a steam drum lo-
cated above the front upper water drum, steam
delivery tubes connecting the steam-and-water
drum with the steam drum and arranged to form
a support for the roof of the boiler, a group of
bafile plates in the path of the steam in the
steam drum to remove entrained moisture and
foreign matter from the steam, and means to re-
move such moisture and foreign matter from the
boiler without mingling the same with the boiler
water.

9. A steam boiler comprising a rear lower
water drum, a front upper water drum, a steam-
and-water drum above the rear lower water

drum, water tubes connecting the drums to form 15

a circulatory system, a steam drum located above
the front upper water drum, steam delivery
tubes connecting the steam-and-water drum
with the steam drum and arranged to form a
support for the roof of the boiler, means to pro-
tect the steam delivery tubes from contact with
hot gases, a group of baffle plates in the path of
the steam in the steam drum to remove en-
trained moisture and foreign matter from the
steam, and means to remove such entrained mois-

ture and foreign matter from the boiler with-

out mingling the same with the boiler water.

10. A steam boiler comprising a steam-and-
water drum, a second drum, a row of tubes to
deliver steam from the steam-and-water drum
to the second drum, tiles supported by the tubes
and spaced therefrom, heat insulating material
between the tubes and the tiles, and a group of
baffle plates in the path of the steam in the sec-
ond drum to remove entrained moisture and
foreign matter from the siteam.

11. A steam bhoiler comprising a rear lower
water drum, a front upper water drum, a steam-
and-water drum above the rear lower watber
drum, water tubes connecting the drums to form
a circulatory system, a steam drum located above
the front upper water drum, steam delivery
tubes connecting the steam-and-water drum
with the steam drum, tiles supported by the
steam delivery tubes and spaced therefrom, heat
insulating material between the steam delivery
tubes and the tiles, and a group of baffle plates
in the path of the steam in the steam drum to
remove entrained moisture and foreign matter
from the steam. '

12. A steam boiler comprising a rear lower
water drum, a front upper water drum, a steam-
and-water drum above the rear lower water
drum, water tubes connecting the drums to form
a circulatory system, a steam drum located
ahove the front upper water drum, steam deliv-
ery tubes connecting the steam-and-water drum
with the steam drum and arranged to form a
support for the roof of the boiler, means to pro-
tect the steam delivery tubes from contact with
hot gases, means to deliver feed water to the
steam-and-water drum and into direct contact
with the steam before it enters the steam de-
livery tubes, and a group of baffle plates in the
path of the steam in the steam drum to remove
entrained moisture and foreign matter from the
steam.

MAX H. KUHNER.
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