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, This invention relates to a method‘ of re 

' '0 structures by welding. _ - - 

Heretofore cracked, fractured or broken 
'5 structures have been' repaired by forming a 

mechanical'patch; bolts, cap 
like empl' ed, but this method pre 
sents many disav vantages in that an op 

‘ erator or repair man would often-times twist 
in the heads v01f of the cap screws, strip the bolt 

threads or break the bolt, and sometimes the 
bolt would have a loose ?t resulting in 
twisting thereof and precluding the tighten 

, . 'ingéof the patch. ' - 
l5 urther, it has ‘been found that frequently 

insullicient space prohibited the use of bolts, 
ca screws or the like.’ 

lit is therefore one object of this invention 
‘to obtain a shrink ?t in the repairing of 

£0 cracked, fractured or broken metallic'struc 
’ .tures. . > .' 

It is a further object of this invention to 
‘ overcome the before mentioned disadvan 

It is a still further ob]ect_ of this mven 
tion to secure a stron joint between plates 
or sheets in a quick e cient manner, where 
by to repair cracked, fractured or broken 
metallic structures. ' - 

30 . Another object of this invention is to pro 
vide a method of weldin togetherv plates‘ or 
other metallic articles wlgereby to repair the 
same. 
The invention is illustrated b way of ex 

35 ample, in the accompanying rawings', in 
which: ' ‘ ' 

Figure 1 is a cross sectional view through 
a broken metallic structure. - 
Fi . 2 is a cross sectional view through 

‘40 a‘ bro en metallic structure, showing the ?rst 
ste§ in the method. 

ig. 3 is a cross sectional‘ view through a 
broken metallic structure showing the second 

' ste in the method. > 
‘5 ig. 4 is a cross sectional view throu h a 

broken metallic structure showing the nal 
_ step in the method. » 

Fig. 5 is a fra ent'ary front elevation of 
a stationary engine showing a ‘modi?cation 

5° of the invention,-and 
Figs. 6 and 7_ are sectional views on the 

line H of Fig. 5 showing successive steps 
' in the method of the modi cation shown in’ 
- Fig. .5. 

‘ __ v_ = Referring now more pai'ticularly to'lthe' 55 
airing cracked, fractured or’ broken metal-a . 

screws or the - 

_' which in the instance 

7 or otherwise form a number of openings 4 in 

- quarter of an inch less than the thickness 

(seem-.599‘ 

drawings, in which similar characters‘ of 
referencedesignate similar parts in‘thesev; 
eral views, A desi nates‘a piece ofmetal of 1 
any structure‘ which has a portion-thereof 
broken, the two sections being designated as 
1 and 2, while 3 indicates the line of'break, 

shown is of irregular 

60 

contour. ' . ,. . 

As the ?rst step in my method of'repairl 
ing the broken structure, provided the sec 
tions 1 and 2 are complementary, I ?rst drill 

65 

section 2, which openings are then counters 
sunk as shown at 5; each countersink pref 
erably extending to a depth about one 70 

of section 2 at the place being drilled. This \ 
depth has been found satisfactory in prac 
tice, but, of course, the depth ‘of the counter 
sink‘ma'y vary in accordance with the par- 75 
ticular “job”; and I do not limit this inven- . 
\tion to any speci?c depth of countersink. 

When the openings have been counter; 
sunk, the section 2 is placed in position. 
against section 1, and held thereagainst in 
any suitable manner, whereupon openings 6 
are drilled or otherwise formed, in section' 
1,‘ which openings are aligned, obviously, 
with openings 4; section 2 serving as a mas-_ 
ter late or template. > 
' he openings are then ta ped _or threaded 
.as‘shown at 7 , the templatel'ieing removed if 
necessary, and then threaded studs 8 are se 
cured within said openings, see Fi . 3. 

' .The drawing illustrates the stu s 8 ‘as se 
cured within'the openings by being threaded 
therein; the studs thus being held within the 
openings in a mechanical manner. The 
studs are secured directly to the plate 1 in a 
mechanical manner. in contradistinction'to 
an arrangement whereby the studs may be 
held to or within a plate by added means, - 
.such for example, as the means shown in the 
British patent to the Quasi-Arc Company, 
No.'114,268 of 1918, in which patent the 
studs are secured to the plate by means of 
‘welding material; thestuds thus being in 
directly secured to the plate. By the use of I ' 
'the word “mechanically” I do not infer or ' 
mean that the studs are placed in position 
by mechanical apparatus, such for example, 
as a welding machine, but I mean that the 
‘studs in their secured position in the plate 
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- a non-ductile plate ma 

are retained mechanically 
position. ' 

In ractice it has been found advisable to 
.provi e studs of such length that they'ex 
tend into section 2 at least one uarter of 
an inch beyond the lowest line o counter 
sink. It has been found in practice, also, 
that ductile studs are highly satisfactory but 
obviously, substantially non-ductile studs 
may be used within the spirit and scope of 
the invention. 

Plates 1 and 2 being in the position shown 
in Fig. 2 with studs 8 in place, I now weld 
the studs 8 to plate or section 2, and the 
welding is continued until the entire counter 
sink is ?lled as shown in Fi . 4 at 9. It, will 
be noted‘that in reality‘ a ead 9 has been 
formed on stud 8, the head becoming an 
integral part of section 2 and stud 8. 
Inasmuch as section 2 and stud 8 are ‘both 

heated during the welding, upon cooling 
section 2 contracts and a shrink ?t thereof to 
section 1 is obtained. _ O » 

Following the welding, any surplus'metal 
at the weld may be removed in any suitable 
manner to ?nish off the surface adjacent 
the weld, thus eliminating any protruding 
metal. ‘ ' ' 

Referring now to Figs. 5, 6, and 7, the 
numeral 10 designates a portion of a sta 
tionary engine which is cracked, or fractured 
as shown at'11. It is impossible to remove 
one section from the other so I ?rst seal the 
crack as‘ shown at 12, preferably by remov 
ing metal adjacent the crack to form a V, 
and. then welding the V. It is not always 
necessary to seal the crack, but it has been 
found advisable under many‘ conditions. 

I then obtain a plate 1.3 of suitable shape 
for the repair “'ob,” and drill therethrough 

_ openings 14 which are 
countersun as shown at 15 in a manner 
similauto those heretofore described. 

Next, I take plate 13 and temporarily 
position it a inst the surface 10 and drill 
openings in t esurface 10 which are aligned 
with the-openings 14; plate 13 serving as a 
template. ' It has been found that by pro 
viding a plate 13 formed of ductile weld 
able material, highly satisfactory results are 
obtained, but I do not limit myself to the 
use'of a plate of this character as obviously 

be employed within 
the spirit and scope o the invention. 

Studs 16 are secured in the openings in 
the surface 10, said studs extending into the 
plate 13, as shown.“ The studs are then 
welded to the-plate 13 as described hereto 
fore and anysurplus metal is removed from 
the welds to ?nish off the exterior surface. 
It will be apparent that the plate 13 bridges 
the vcrack or fracture 11 and any stresses or 
strains to which the repaired structure may 
be subjected are transmitted to the plate 13, 
the, latter serving as the bridging element, 

in such secured 

a mechanically securing studs' to the 

?nally welding 
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by. reason of its connection with the surface 
10 ' 

This invention. has been practiced b elec 
tric welding for the reason that e ectric 
welding may be accurately (controlled and‘ 
a complete, nice, and durable re air effected. 

- From the above‘it is believe that the in 
vention will be full apparent to those 
skilled in the art, but desire it understood 
that various changes in the form and pro 
portions may be made within the scope of 
the appended claims without departing from 
the s iirit of the invention. 
W lat _I claim as my invention and desire 

to secure by Letters Patent is :—- ' 

-70 

1. The method of joining metal plate's or " 
'the like which comprises forming counter 
sunk perforations in one of said plates, 

other 
plate, said studs being aligned with the 

,- aforesaid perforations, superposing the per 
forated plate on the other plate with the 
studs of the latter extended into the perforai 
‘tions, and then welding the studs to the 
superposed plate ‘to ?ll the countersinks 
whereby to form a welded head on'each of 
said studs. . ' 

2. The method of repairing cracked or 
broken structures which comprises securing 
studs in said structure, said structure pro 
vidingthe holding‘means for said studs, 
superposing a perforated plate on said struc-v 
ture to bridge the crack or break with the 
studs extending into the perforations, and 

tions. . 

3. The 'method of repairingv cracked or 
broken structures which comprises securing 
studs in said structure, said structure provid 
ing the holding means for said studs, super 
posing a perforated plate on said structure 
to bridge the crack or break with the studs 
extending into the perforations, and ?nally 
?lling said perforations with welding mate 
rial to form a head on each of said‘studs to 
unite the superposed plate, therewith. 

4. The method of welding together sec 
tions of broken metallic structures which 
consists in forming countersunk perforations 
in one of the sections, forming tapped aper 
tures in the other section, securing studs in 
said tapped apertures, superposing the per 
forated section on the other section with the 
studs positioned in said perforations, and 
finally electrically welding the portions ‘of 
the studs within the perforations to said 
perforated section in the countersunk perfo 
ratiions to form a head at the end of each 
stu . . 

5. The method of'repairing cracked me 
tallic structures which consists in sealing the 
crack, forming a plurality of rforations in 
a plate, forming a plurality ofpfecesses in the 
cracked structure which align with the per 
forations in said plate, securing studs di 

said studs to said perform‘ 
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" rectly to said "inthe 
' therein, said rec co 

- the cracked structurev which 1th 

15 

’ weldi 

‘the cracked structure which 'ali 
perforations in said plate, securing- studs in. 

11111": in 
size with said studs whereby the latter are 
aligned with each other and with the afore 
said perforatoins, super-posing the plate on 
'the cracked» structure with the studs extend 
ing into’ the perforations, and ?nally weld 
ing the studs to said plate. ' ' 

crack, forming a plurality of perforations in 
a plate, forming a plurality of recesses in 

with the 
perforations in said_plate, securing studs di 
rectlyto the cracked structure win the recesses ' 
therein, said‘recesses corresponding in size 
with the studs whereby the latter are aligned 
with each other and‘ with the aforesaid ,per 

‘ forations," superposin' the plate on the 
cracked'structu're'wit the studs extending 
'into the 'perforations,_and ?nally electrically 
T the studs to said plate. 

tallic structures which, comprises sealing the 
crack, forming a plurality vof perforations 
in'a plate, forming a plurality of recesses in 

with the 

the in the cracked structure, said re 
ceases being so. formed as -'to align the studs 
with each other and with the aforesaid per 
forati'ons, superposin the plate -_ on’ the 
cracked structure wit? the studs‘extending 
into the perforations, and ?nally electrically 

‘I‘eidi; j said yailate ‘whereby to 
form a ead 'on-each of sai studs. 

' '8'.‘ A plate having a crack or break therein, 
7 ductile projecting‘ members mechanically se 
:cured't ereto on‘ each side of said crack or 
break, and a substantially ductile plate‘weld 

to said pro'ecting members and bridging 
“isaid crack or - 

6. The method ofjrepairing cracked me- J 
tallic structures which'consistsjn sealing the 

reek. ‘ . 

" 9. A plate having a crack or .break therein, 
proi'ectmg members mechanically secured in 
sai plate on each side of- said crack or 
break, ‘and a second plate a'rran ed adjacent 
said’ ?rst named plate and we ded to said 
projecting members and bridging said crack 
or’. break ‘(to transmit strains to which said 
first named lateris-isubjected from the re 
lectin'gniem _ rs on‘one‘side of the crac or 
reak to the'projec '7 members on the other 

side of the crack or» leak. 
10. The method of, joinin metal plates or 

the like which comprises orming perfora 
- tions in one ofisaid plates, securing project-' 

0 methodpof repairing cracked me-. ing studs in the‘ other plate, said plate pro-v 
viding the holdi means for said‘ studs 
whereby said stu‘ are 'tively aligned 
with each other and with 51:81 perforations in 
the ?rst mentioned plate, then superposin'g 
the perforated plate on said second named 
plate with thej-studs extending into the per 
forations therein, and ?nally welding the 
studs to. the rforated plate to ?ll the coun 
tel-sinks an form a head on each of said 
studs. . . . . 
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