2,850,267

Sept. 2, 1958

J. A. GUTHRIE
 SHIELD FOR SUPERHEATER

1, 1954

Filed Dec.

”aﬂﬁﬁ

N

. _.m__ N

O

iy
-

i—.‘ltt!“tttl‘t‘l‘.lt it el e et bt b a) b mb st il B e B
......

T Trrrrrrrrrrrrerrrre e rrrrr O T rrrrrrTryL -

#_I_..__- — ¢

'

b

)

. = - R
ANCSNONNNN N SN AN

OO

Q . x

INVENTOR.

JAMES A. GUTHRIE,

o Dol s Lol

his Atfforney.




2,850,267

Patented Sept. 2, 1858

United States Patent

2

nated generally by reference numeral 22, which is of con-
ventional structure with the exception of the protecting
shields 24 of my invention which are incorporated there-

2,850,267 in and which will be described in detail hereinafter. The

SHIELD FOR SUPFREFATER 5 superheater 22 includes a header gé which recei*:res st?am

from the drum 4 by means of a pipe 28 and delivers it to

James A. Guthrie, Lorain, Qhio, assignor to United States the pipe length 30 of the superheater. The pipe length
Steel Cﬂmﬁfﬂﬁﬁﬁs a mi'Pﬁmilﬂﬂ of New Jersey S8 of the superheater loops from the header 26 down-

o wardly into the combustion chamber 18 and then out

Application December 1, 1954, Serial No. 472,285 10 again to a commection with a central header 32. The
2 Claims, (Cl. 257—248) portion of pipe length 3§ in the combustion chamber in-

| cludes at least two loops which results in the formation

of at least two return bends 34 in the lower end of the

supetheater 22, as best shown in Figure 1. It will be

The present invention relates generally to steam boilers 15 noted that the size and number of loops in the super-
and more particularly to the superheater elements of heater may be varied as desired in accordance with the
steam boilers. | size of the steam boiler, the amount of steam to be

The superheater element of a steam boiler ordinarily produced, etc.
consists of at least two spaced paralle] pipe or tube lengths ihe steam is superheated as it passes through the
having a U-shaped return bend at their lower end. The 20 looped pipe length 39 of the superheater and is then de-
superheater element depends from the roof of the steam livered to the central header 32 from which it is con-
boiler downwardly into its combustion chamber adjacent ducted by suitable lines (not shown) to the point of use.
the water-and-steam drums and tubes. In the position necessarily occupied by the superheater

The gas currents in the area of the combustiocn cham- 22 1n the combustion chamber of the furnace it is ex-
ber surrounding the superheater elements move down- 29 posed to the downwardly moving currents of the abrasive
wardly and carry with them considerable quantities of fly ash-ladened gases as they pass toward the tubes 8 and
fly ash and other minnte solid products of combustion. the stack comnection i8. The U-shaped return bends
Prior to my invention, the exposure of the superheater 34 1 the pipe length are particelarly susceptible to
to the ash-ladened gases resulted in abrasion of the super- damage by the abrasive action of the downwardly fiow-
heater tubes particularly at the return bends thereof. This 30 ing fily ash-ladened gas currents and are protected by
abrasive action caused the suyerheater tubes to wear thin having fitted theron the protective shields 24 of my
at the return bends resulting in failure and steam leakage 1imvention,
in a relatively short time after installation. Such failure Hacn of the shields 24 is a strap, preferably made of
necessitated pluggmg of the superheater tubes thereby steel having spring characteristics, shaped in substantially
reducing the efficiency of the steam boiler until the boiler 99 U-shaped hairpin form having a clesed end or crown
could be shut down and the worn superheater tubes >6 and a pair of spaced legs 38 extending from the
replaced crown. The legs 38 have slightly diverging initial por-

It is, accordingly, an object of my invention to provide tions 49 immedia"'ely adjacent the crown, intermediate
a shielding device which may be -incorporated iIl the _ aniggrging p(_}lt ons 42 2, and diverging terminal pOI‘tiOIlS
structure of the steam boiler superheater to protect it 40 44
from the abrasive action of the atmosphere surrcunding The thickness of the strap making up the shield is suf-
the same in the combustion chamber of the boiler. ficient to provide rigidity, and also to enable the shield

This and other objects will become more apparent to effectively resist the damaging effects of the abrasive
after referring to the following specification and at- matter in the atmosphere of the combustion chamber.
tached drawings, in which: 45 The width of each shield is slightly greater than the dis-

Figure 1 is an elevational view partly in section of 2 tance between lcops of the pipe lensth 39 at the plane
steam boiler provided with the shields of my invention: of the return bends 34.

Figure 2 is an enlarged detail view of the return bend A shield 24 is clipped on each return bend 34 with its
portion of the superheater shown in Figure 1 with the crown projecting upwardly and the return bend engaged
shield of the invention installed thereon; o0 between the legs 38. The springy characteristic of the

Figure 3 1s a verfical sectional view taken on the line shield and the configuration of the legs permit quick in-
1ii—11 of Figure 2; and stallation and positive retention thereof on the return bend

Figure 4 is a perspective view of the shield of the without the need for extraneous installing or retention
1nvention. means. In the position just described, the shields func-

Referring more particularly to the drawings, reference 99 tion to divert the fly ash and other solid particles carried
numeral 2 designates generally a steam boiler of con- by the gas currents and thereby provide vrotection for the
ventional design having an upper drum 4 and a lower heretofore exposed return bends. |
drum 6 connected by water tubes 8 all disposed in a com- While one embodiment of my inventicn has been shown
bustion chamber 16 of a furnace 12. The furnace 12 is and described, it will be apparent that other adaptations
separated from the lower drum 6 of the boiler by a 60 and modifications may be made without departing from
refractory wall 14. Baffles 16 are provided for directing the scope of the following claims.
the products of combustion in several passes, as shown I claim:
by the arrows in Figure 1, along the tubes 8 as these 1. The combination with a superheater tube adapted to
products pass toward a stack connection 18. An insu- depend into the combustion chamber of a steam boiler,
lated enclosure 2@ surrounds the boiler sitructure. 65 said tube comprising two pipe lengths conver oging down-

'The boiler structure just described and its functicn are
conventional and are not affected by the present invention.
The steam botler 2 also includes a superheater, desig-

wardly into a connecting -shaped return bend, of an
abrasion shield for said bend comprising a resilient metal
strap of hairpin shape having its open end applied down-
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| Wardly over said bend with one of its legs on each side of
the bend and its other end overlying the interior of said

 bend, said strap having a width greater than the minimum

distance between said pipe lengths.

2. The combination as defined by claim 1 characterlzed |

by the legs of said strap. including slightly diverging initial
portions adj acent the closed end, intermediate converging
portions adjacent said initial portions, and diverging ter-
minal portlons ad]acent said intermediate portlons |
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