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This invention relates to improvements in 

hollow articles and to the method of making 
boiler headers, axle housings and similar hol 
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low articles. 
The invention is illustrated in the accom 

panying drawings in which 
Fig. 1 shows a step in making a boiler 

header; 
Fig. 1 is a transverse section on line 

18-1a of Fig. 1; 
Fig. 2 illustrates a further step and Fig. 3 

shows one end of a boiler header embodying 
my invention and made according to my im 
proved method; 

Fig. 4 illustrates an alternative step of 
making a boiler header according to my 
method; 

Fig. 5 is an end view of one of the pieces 
shown in Fig. 4; 

Fig. 6 is a side elevation partly in section 
showing a header embodying my invention 
and made according to my method; 

Fig. 7 illustrates a step in making an axle 
housing according to my method; 

Figs. 8, 9 and 10 are a plan, side elevation 
and end view respectively of such axle hous 
Ing; 

Figs. 11 and 12 are a fragmentary view of 
slightly modified form of axle housing and 
a plan thereof. 

Referring first to Figs, 1 to 3, Fig.1 shows 
an elongated member 10 substantially U 
shaped in cross-section comprising side walls 
or flanges 12-12 which are connected by a 
wall or web 14. At the ends the wall 14 
is carried around to form end walls 16. The 
section 10 can be either a forging or it can be 
pressed up or stamped from a single sheet of 
suitable metal. The side walls 12 of the 
member 10 are punched or otherwise cut away 
as at 18 and 20 to form part of the apertures 
for the reception of the boiler tubes. The 
openings 18 and 20 are of such size and shape 
that after the member is bent to the desired 
contour these openings will form portions of 
a substantially true circle. After the open 
ings 18 and 20 have been formed the member 
10 is subjected to pressure in a suitable die 
and is given the zig-zag or sinuous form ill 
lustrated in Fig. 2. 

...ticle. 

full length of the header. 

The header is completed by a complemen 
tary piece 10 (Fig. 2) united to the part 10 
along the staggered abutting edges 22 
(Fig. 3). 
The edges of the parts are united prefer 

ably by butt welding. For such a long ar 
ticle as an ordinary boiler header the quantity 
of current required for such a butt weld is 
enormous and far beyond the capacity of 
host Welding equipments. I propose, there 60 
fore, to adapt the process to plants of smaller 
capacity. This I do by making one of the 
halves of the header in a number of short, 
pieces of proper cross-section. These are 
then Welded to the continuous integral seg 
ment constituting the other half of the ar 

Each of these partial segments can 
be welded to the complete segment by means 
of an equipment of a capacity depending on 
the length of the partial segment. If three 
pieces are used to make up one of the halves 
of the header, the three pieces being of equal 
length, they can be welded in succession to 
the opposite continuous half with a capacity 
only one-third of that required for welding 
two continuous integral segments, each of the 

This division of 
one of the Segments into a plurality of parts 
is shown more fully in connection with Figs. 
4 and 6. Here, the segment 30 is integral or 
continuous throughout its length. The head 
er is completed by the addition thereto, one 
after the other, of a plurality of shorter com 
plementary segments 30, 30 and 30. 

In butt welding by the resistance method, 
in which a current is passed across the joint 
and the two parts are pressed together, it is a 
disadvantage to have joints, such as 22, Fig. 
3, which are oblique to the line of press; re. 
I prefer, therefore, to form the segments as 
in Fig. 4 with meeting edges all of which are 
parallel to the length of the header so that 
when the parts are pressed together the pres 
sure may be exerted in a direction normal to 
all the joints. . 
As shown in these figures, I form the abut 

ting edges 32 and 82" of the opposed members 
in a straight line so that the line of weld, as 
indicated by the dotted lines in Fig. 6, ex 
tends in practically the same plane through 
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out the entire length of the header. After 
the several sections 30, 30° etc. have been 
welded along their edges 32 and 32 the ad 
jacent ends of these sections are suitably 
united at the joints 34 for example by arc 
welding or brazing. 
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Figs, 7 to 12 inclusive illustrate my method 
applied to the formation of axle housings. 
In Fig. 7 the lower portion 40 of the housing 
is of one continuous piece and the sections 
41, 42, 43 and 44 are separately welded along 
the abutting edges 45 and 46 of said sections. 
The ends of the sections are then welded 
along the transverse lines 47, 48 and 49. 
In Fig. 9 the axle housing is shown as con 

sisting of a continuous lower portion 50, a 
central upper section 51 welded thereto and 
end sections 52 and 53 forming the ends of 
the housing. The sections 52 and 53 are 
welded to the center section along the lines 
54 and 54. The lines of weld 54 and 54 in 
Fig. 9 are substantially perpendicular to the 
longitudinal welded joint 55 as shown. In 
stead of making the joints 53 and 54 perpen 
dicular to the axis of the housing, I may cut 
the sections so that they are welded on a 
diagonal line as shown at 56 in Figs. 11 and 12. With the diagonal joint there is a great 
er resistance to torsion and less strain is put 
upon the welded joint. 
My method as herein described provides a 

simple and comparatively inexpensive way 
of making boiler headers and similar hollow 
articles. The products obtained serve their 
respective functions equally as well as simi 
lar products made by other members even 
though they are produced in a much less ex 
pensive manner. 
Though I have described with great par 

ticularity the steps in my improved method 
and the construction and characteristics of 
certain specific articles, it is not to be con 
strued that I am limited thereto as various 
changes may be made by those skilled in the 
art without departing from the invention as 
defined in the appended claims. 
What I claim is: 
1. The method of making hollow articles 

which consists in forming one continuous piece of the desired shape, and forming a plu 
rality of separate pieces and electrically butt 
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welding said pieces in succession to the con 
tinuous piece, the separate pieces being so 
short that the operation is performed by the 
expenditure of a comparatively small quan 
tity of current at a time. 

2. The method of manufacture of metal 
articles which consists in forming one con 
tinuous piece to the desired shape and form 
ing a plurality of separate pieces and butt 
welding said separate pieces in succession to 
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the continuous piece and to each other, the 
separate pieces being so short that the opera 
tion is performed by the expenditure of a 
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comparatively small quantity of current at 
a time. - 

3. The method of making hollow articles 
which consists in forming one continuous 
piece to the desired shape, and forming a plu 
rality of complementary pieces and electri 
cally butt-welding the said complementary 
pieces in succession to the continuous piece, 
the separate pieces being so short that the 
operation is performed by the expenditure of 
a comparatively small quantity of current at 
a time. 

4. In the making of boiler headers of sin 
uous shape with a line of staggered holes for 
boiler tubes, the method which consists in forming segments of substantially U-shaped 
cross-section with openings of different sizes 
in the sides, the openings in the sides of one 
segment being staggered with relation to 
those of corresponding size in the other seg 
ment, and with edges cutting across said 
openings in lines substantially parallel to the 
length of the header, and uniting said seg 
ments by butt-welding said edges together. 

5. A hollow article of the class described 
comprising a segment which is integral 
throughout its length and a plurality of 
shorter complementary segments which are 
butt-welded to the longitudinal edges of said 
integral segment. 

6. A hollow article of the class described 
comprising a segment which is integral 
throughout its length and a plurality of 
shorter complementary segments which are 
butt-Welded to said integral segment along 
edges which are parallel to the length of the 
article. 

7. A boiler header comprising a hollow 
sheet metal member having opposed walls 
bent to form substantially parallel sinuous 
sections, said walls having integral flanges 
which are united to form flat walls, said flat walls having a line of staggered openings 
formed therein for the reception of boiler 
tubes, said flanges being welded together 
along lines substantially parallel to the length 
of the header and offset from the centers of 
the openings. 
In witness whereof, I have hereunto signed 

my name. 
THOMAS E. MURRAY. 
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