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TUBULAR APPARATUS, IN PARTICULAR A 
STEAM GENERATOR 

SUMMARY OF THE INVENTION 

The present invention concerns a tubular apparatus, 
in particular a steam generator, in the casing of which 
straight or U~shaped tubes are installed which are 
maintained at a certain distance of each other ‘by un 
evenly spaced gratings, with the grating bars being fas 
tened in a frame encircling the tube bundle. 
With previously known tubular apparatuses the grat 

ing bars are ?xed to the frame by welding. As a conse 
quence the gratings are relatively rigid. If they are not 
accurately aligned or if the grating bars become dis~ 
torted e.g., by welding, threading the tubes is dif?cult 
or the tubes might even by damaged by ?uting. 
For reasons of fabrication the tube bundle cannot be 

installed in various instances before the shell of the tu 
bular apparatus is fixed to the tube sheet so that the 
tubes must then be “blindly” inserted through the grat~ 
ings. With tubular apparatuses having a large shell di 
ameter, help in inserting the bars can be given by the 
assembly personnel provided manways permitting- ac 
cess are arranged in the grating structures. 
The task to be accomplished by the present invention 

was to simplify the threading of tubes in a tubular appa 
ratus of the design speci?ed at the beginning and to im 
prove working conditions during assembly. 

In accordance with the present invention this pur- _ 

pose is achieved by providing holders in the grating 
frames into which the grating bars can be plugged. Ac 
cording to a predominant feature of the present inven 
tion the grating structure of the tubular apparatus is so 
designed as to incorporate recesses in the front faces of 
the frame into which the holders are inserted, with the 
holders having a slot in their side which is in alignment 
with a recess in the frame inner side and with the grat 
ing bar engaging with the recess in the frame inner side 
through the slot provided in the holder. 
The grating bars not being welded direct to the 

frame, the danger of bar distortion is eliminated in tu 
bular apparatuses incorporating the present invention. 
The recesses in the frame front-side and the frame 
inner side can be accurately made so that the gratings 
can be installed to be completely congruent. If the 
holders used have a circular cross-section the gratings 
are of a certain elasticity since the holders can rotate 
by a certain amount in the frame recesses which in this 
case are bores. 

The main advantage of a tubular apparatus incorpo 
rating the present invention is that the grating bars can 
also be plugged into the frames as late as in the tube ?t 
ting stage. This permits the adoption of a basically new 
assembly technique. 
Therefore, the present invention further provides for 

the use of grating structures where only part of the 
overall grating area is ?tted with bars prior to installing 
the tubes. The bars of the free grating area are plugged 
in while ?tting the tubes and will be located horizon 
tally in this part of the grating. The grating halves ini 
tially ?tted with bars are offset by 180° from each other 
within the tubular apparatus, permitting access to the 
apparatus while the tubes are installed without the need 
for any additional manways in the grating structures. 
The present invention will be exempli?ed below by 

reference to the following Figures: 
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2 
FIG. 1 is a longitudinal section of a tubular apparatus 

incorporating the features of the present invention. 
FIG. 2 shows Detail A. 
FIG. 3 represents Section III—III to FIG. 2. 
FIG. 4 is a plan view of a grating at the beginning of 

the tube-?tting process. 
The tubular apparatus, in this case a steam generator, 

consists of a casing 1 into which U-shaped tubes 2 are 
installed. Within the casing l the bundle of tubes 2 is 
encased in a shell 3 extending down to near the tube 
sheet 4. Instead of U-tubes, straight tubes can be used 
as well. > 

The tubes 2 are ?xed in the tube sheet 4 which is 
welded up with the casing 1. Assembly of the casing 1 
with the tube sheet 4 and shell 3 is made prior to ?tting 
the tubes 2. ' 

Within the shell 3 the tubes 2 are maintained at a cer 
tain distance of each other by means of gratings 5. An 
equal distance between the individual gratings 5 is en 
sured by the provision of spacers 6. . 
The grating structures 5 comprise an annular frame 

7 with intermediate braces 8. On either front face the 
frame 7 is alternately provided with bores 9 into which 
a sleeve 10 is inserted. in their side the sleeves 10 have 
a slot 11 with a cross-section slightly larger than that of 
the grating bars 12. The slot length is smaller than the 
length of the sleeve 10. 
On the side, at a certain distance from the front face, 

two continuous grooves 13 are arranged in the frame 
7 with a width slightly larger than the width of the grat 
ing bars 12. The sleeves 10 are so inserted in the frame 
7 that the slot 11 is in alignment with the groove 13. 
The grating bar 12 is inserted into the’groove 13 of the 
frame 7 through slot 1 1 in sleeve 10 and so held in posi 
tion. 
The central brace 8 is likewise provided with holders 

as described above. Before being inserted into the an 
nular frame 7 and the brace 8, ‘the bars 12 are slightly 
bent. The process of insertion is facilitated by rotating 
the sleeves 10 in their bores. in addition, the bars 12 
can be welded up with the sleeves 10. 
The gratings can be installed into the casing l in com 

pletely pre-fabricated state, i.e., with mounted bars 12. 
On the other hand, however, the above method of pro 
viding holders for the grating bars in the frame 7 also 
permits to insert the bars during tube ?tting. To this 
end, only part — preferably one half — of the grating 
is ?tted with bars 12 initially and then inserted in the 
casing 1. In this pre-fabricated grating section the bars 
are arranged in conformity with the speci?ed triangular 
tube pitch at an angle of 60° or 120° from the middle 
plane. In the requirement under consideration the grat 
ing bars 12 are preferably welded up with the sleeve 10. 
The bars 12 of the free grating area are only inserted 
into the casing 1 while installating the U‘tubes 2. First, 
a row of tubes is threaded upon which the bar 12 limit 
ing this row is plugged into the respective holders in the 
frame 7. Following this, the next row of tubes is 
threaded and another bar 12 inserted. This procedure 
is repeated until the entire cross-section of the tubular 
apparatus is ?tted with tubes 2. FIG. 4 shows these op 
erations accomplished for the ?rst two rows of tubes. 
In this section of the gratings the bars 12 are arranged 
horizontally. 
The grating halves ?tted with bars are offset by 180° 

from each other so that the assembly personnel can 
climb through the respective free halves arranged alter 
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nately on the righthand and lefthand sides of the steam 
generator (see line 14 in FIG. 1) and help to thread the 
tubes from inside the casing. As tube-?tting progresses, 
the free sections of the gratings become smaller so that 
the last few tubes must be threaded “blindly". 

Instead of sleeves 10 as speci?ed above, round bars 
or holders of any other cross-section can be used. Simi 
larly, the layout of the grating according to the present 
invention is not restricted to the triangular tube pitch 
of the above example. 
What we claim is: 
l. A spacer for the tubes of a heat exchanger. in par 

ticular a steam generator, having a tube bundle com 
prising a plurality of grating structures, each grating 
structure comprising a series of grating bars, a ring 
shaped frame surrounding the tube bundle and having 
a series of bores formed in at least one face thereof and 
extending into said frame, and a series of grooves, one 
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groove of said series corresponding with one of the 
bores of said series of bores and formed within said 
frame to intersect with the corresponding bore, and a 
plurality of sleeves for holding said grating bars. each 
of said sleeves having a slot therein and rotatably 
mounted within one of said bores so that the slot is 
aligned with a respective groove. 

2. A spacer according to claim 1, wherein said series 
of bores are formed in both faces of said frame, each 
bore extending into said frame a distance greater than 
the width of a corresponding groove. 

3. A spacer according to claim 1, wherein said frame 
further comprises a central brace for dividing said 
frame into two sections, the faces of said central brace 
forming part of said faces of said frame, whereby the 
rods are mounted in said frame by engaging each end 
thereof with a sleeve. 

>l< * * >l< >l< 


