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I '0 all whom it may concern: 
Be it known that I, JAMns L. ANDERSON, 

‘a citizen of the United States, and resident 
of Bayonne, in the county of Hudson and‘ 

5 State of New Jersey, have invented new 
and useful Improvements in Permanent 
Joints in Fabricated Forms and Methods of 
Making the Same, of which the following 
is a speci?cation. 
The object of the invention is to enable 

plates and other fabricated forms, of steel 
or other ductile metal,‘ to be united inte 
grally, without di?iculty in the process due 
to expansion or contraction, and without the 

5 existence of strains in the completed ‘work 
likely to result in after rupture either in or 
out of the weld. The invention makes it 
possible, for example, to weld ship plates 
successfully, and 1s equally "applicable in 

20 other cases. The preferred manner of prac 
tising the invention will noW be brie?y de 
scribed, with illustrations of certain of its 
applications. 
In the drawings: 
Figure 1 is a plan or elevation showing 

portions of a number of adjoining plates 
and illustrating various stages of the process 
of uniting them; 

Fig. 2 is a cross-section through the com 
30 pleted weld; 

Fig.,3 illustrates the application of the 
invention to uniting the ends of cylindrical 
tubularsections; and 

.Fig. 4: illustrates its application to the 
35 longitudinal seam of a tubular section or 

body. ‘ V 

‘In Fig. 1 rectangular plates a, a1, (1?, a3 
are to be united at their edges, without lap 
ping and without riveting. They may form 

40 part- of the outer fabric of a ship or of 
some other structure, and may be either 
?at on curved. In accordance with the in 
vention the edges of the plates, instead of 
being straight, are provided with inter?t 

5 ting formations, especially regular indenta 
tions the sides of which are inclined at 
angles of 45° to the general direction of the 
joint. forming series of tapering triangu 
lar projections and recesses which match 

0 when the plates are juxtaposed in predeter 
mined manner, to form a saw-toothed seam 
composed of alternating reverse diagonals 
crossing the neutral or median general di 
rection line. The edges are also beveled at 
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approximately 45° to the surface, so that 
when the plates are put together a zig-zag 
trough is formed. 
The joint between two plates, for example 

a1 and a2, is fused, with an oxyacetylene or 
other blowpipe ?ame or with the electric 
arc, with addition of metal, at some select 
ed spot I), so that the seam is tacked. The 
spot would be substantially midway of one 
of the diagonal sections of the indented 
seam, and its extent lengthwise of the seam 
should be approximately as great as the 
width of the trough at the top. The seam 
may be regarded as composed of alternat 
ing right-hand and left-hand slopes or diag 
onals, forming the sides of the projections 
or recesses. The spot Z) is illustrated as lo 
cated upon one of the right-hand sides. At 
the same time that the seam is being tacked 
at this point, or subsequently, and before it 
is tacked upon another corresponding side, ' ' 
it is fused at a spot 61,, midway of a left 
hand side. The two tackings may be near 
together or far apart,"depending upon work 
ing conditions. Thereafter the remaining 
sides or slopes are similarly tacked at in 
termediate points, this stage being illustrat 
ed in the portion of the seam between the 
plates a1 and as. The ?rst two tack welds 
being at reverse sides, their contraction 
stresses oppose each other and the distortion 
or displacement effects are therefore neu 
tralized. The subsequent tackings may also 
be, performed in such order as to balance, 
but this is not as important as with, the ?rst 
tackings. If desired, the seam could be 
tacked simultaneously at more than two 
points in the ?rst instance, the locations be 
ing such as to balance. 
The seam has now been tacked upon op~ 

posite sides of each projection, or in other 
words, where the diagonals cross the neu 
tral or center line of the seam. As indicated 
by dotted lines as, this leaves in both edges 
relatively narrow free tongues d opposed 
by relatively wide areas 8 across the seam. 
Upon now welding the bent or v‘it-shaped 
seam-section included between two of the 
tack welds, this section of’ the weld, being 
of large extent relatively to the tongue, be 
comes, as it were. assimilated to the area 6 
and the contraction strains are thrown 
largely upon the vtongue 03’, which being 
ductile is capable of elongation. The same 
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is true in respect to the welding of all these 
sections. In this way rupture of the weld 
While ‘setting, or subsequently, due to con 
traction strains, is avoided, these strains be 
ing taken by the ductile tongues alternately 
at opposite sides of the neutral line of the 
seam. Owing to the form of the oint and the 
manner in which the weld is efiected. the 
contraction strains taken from the weld and 
applied to the original metal never exceed 
or dangerously approach the limit of tensile 
strength of the metal, as may be the case 
with other procedures. By the multiple 
diagonal zigzag weld the stresses that are 
produced are so varied that there is no pos 
sibility of a concentration of stress in any 
one direction, which would be troublesome. 
Finally, as will now appear the remaining 
stresses can be relieved by reheating, with 
out subjecting other portions of the weld to 
compression stresses, which in turn would 
become tension stresses when cool. 
In order further to relieve the weld of 

contraction while setting. that is to say the 
angular sections between the tackings, it is 
desirable to reheat the body of the metal by 
the ?ame or otherwise opposite the sections, 
approximately at the regions enclosed by 
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the dotted lines 3/. This urges the metal to 
ward the weld and protects the same until 
it has become permanent. 

A. complete joint is indicated between the 
plates a2, a3, and in section in Fig. 2. The 
actual‘ melting of the bottom and sides 
of the trough and the manipulation of the 
molten metal will follow accepted autoge 
nous or electric welding practice. The weld 
is ?lled in the regular manner by adding 
similar or dissimilar metal from a rod held 
in the blowpipe ?ame, in the case of ?ame 
welding, or from a rod held in the arc, if 
the seam is welded electrically, or from the 
material of the electrode itself. The ?nished 
joint is not only substantially relieved ‘of 
contraction strains, but is also stronger for 
all purposes than a straight joint, being 
composed of multiple diagonal sections run 
ning in both directions. Effectively, such 
a weld is stronger than the original metal. 
Making permanent joints in other fabri 

cated forms does not differ materially-from 
the case of plates. Figs.‘ 3 and 4 show joints 
in readiness for welding. 
The method may be used with advantage 

for uniting either similar or dissimilar 
metals. . 

What I claim as new is: 
1. The method of obtaining permanent 

butt joints in fabricated forms, which com 
prises providing the parts to be united with 
interfitting indented edges consisting of 
tapering, substantially triangular projec 
tions and alternating recesses, and uniting 
said edges by fusion. whereby a saw-toothed 
welded joint is obtained consisting of mul 
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tiple diagonals running in ‘alternately an 
gularly related directions across the neutral 
or center line of the seam. v 

Q. The method of obtaining permanent 
butt joints in fabricated forms, which com- ' 
prises providing the parts to be united with 
inter?tting in'dented edges consisting of ta 
pering. substantially triangular projections 
and alternating recesses the sides of which 
are substantially 45° to, the general direc 
tion of the joint, and uniting said edges by 
fusion, whereby a saw-toothed welded joint 
is obtained consisting of multiple diagonals 
running in alternately angularly relateddi 
rections across the neutral or center line of 
the seam. . - 

3. The method of obtaining permanent 
butt joints in fabricated forms, which com 
prises providing the parts to be united with 
inter?tting indented edges consisting of 
tapering, substantially triangular projec 
tions and alternating recesses, which when 
matched form a saw-toothed seam composed 
of diagonals running in alternately angu 
larly related directions across the neutral 
or center line. of the seam, tacking the 
matched edges by fusion substantially mid 
way of the ‘diagonals along the neutral or 
center line of the seam, and thereafter tus 
ing the edges together throughout the re 
mainder of their extent. 

4. The method of obtaining permanent 
butt joints in fabricated forms, which com 
prises providing the parts to be united 
with inte-r?tting indented edges consisting 
of tapering, substantially triangular pro 
jections and alternating recesses, which 
when matched form asaw-toothedseam com 
posed‘ of diagonals running in alternately 
angularly related directions across the neu 
tral or center line of the seam_ tacking the 
matched edges at two or more initial points. 
.substantlally midway of reversed diagonals, 
so that the strainsbalance and the parts are 
held in proper relation, then tacking the 
other diagonals at approximately their mid 
dle points, along the neutral or center line 
of the seam, and ?nally completing the weld 
ing of the seam. 

5. The method of obtaining permanent 
butt joints in fabricated forms, which com 
prises providing the edges of the parts to 
be united with inter?tting tapering projec 
tions and recesses having diagonal sides, 
matching the edges, tacking the crooked 
seamv by fusion at intermediate regions at 
the diagonals, and thereafter completing the 
welding of the seam. . 

6. The'tmethod of obtaining permanent 
butt joints in fabricated forms, which com 
prises providing the edges of the parts to 
be united with inter?tting tapering projec 
tions and recesses haying diagonal sides, 
matching the edges, tacking the crooked 
seam by fusion at intermediate regions of 
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the diagonals, thereafter welding the crooked 
or V-shaped seam portions between said re 
.gions, and reheating the body of the metal 
opposite said crooked seam portions before 
the same have set. . 

7. The method of obtaining permanent 
butt ‘joints in fabricated forms, which com 
prises providing the parts to be united with 
beveled and diawonally indented edges, 
matching said edges, tacking them by 
fusion at the regions along the neutral or 
center line of the seam, and thereafter com 
pleting the welding of the sea-m with addi 
tion of metal. . 

8. In the production of a permanent 
butt joint between fabricated form por 
tions, the steps which comprise juxtaposing 
two edges of inter?tting formation to form 
an indented seam, tacking said seam at the 
intermediate regions of the indentations, and 
thereafter welding the crooked seam sections 
between said regions. 

9. In the production of a permanent butt 
joint between fabricated form portions, the 
steps which comprise juxtaposing two edges 
of inter?tting formation to form an indent 
ed seam, tacking said'seam at the interme 
diate regions of the ‘indentations, thereaf 
ter welding the crooked seam sections be 
tween said regions, and reheating the body 
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of the metal opposite said crooked seam sec— 
tions before the same have set. 

10. In the production of a permanent butt 
joint between fabricated form portions, the 
steps which comprise juxtaposing two bev 
eled edges of inter?tting formation to form 
an indented seam, fusing the seam together 
at the intermediate regions of the indenta 
tions, and thereafter completing the weld 
ing of the seam by fusion with addition of 
metal. 

11. A permanent butt joint comprising 
indented edges composed of tapering projec 
tions and intervening recesses matched and 
fused together in a welded seam composed of 
diagonals alternately reversely inclined to 
the neutral or center line of the seam. 

12. A permanent butt joint comprising in 
dented matched edges fused together in a 
substantially saw-toothed welded seam com- . 
posed of diagonals alternately 
clined at approximately 45° 
or center line of the seam. 

13. A fabricated structure comprising 
plates having saw-toothed edges inter?tted 
and fused together, presenting a welded 
seam substantially all portions of which are 
diagonal to the i'general direction of the 
seam. 
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