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COMPLETE SPECIFICATION

: .I.mprovements in or relating to the Repair of Cracked, Broken
or Fractured Metal Parts of Articles

We, METALOCK (BRITAIN) LIMITED, a
"British Company, of Prudential House,
Croydon, Surrey, do hereby declare the

~ . -invention, for -which we pray that a patent
5 'may be granted to us, and the method by
which it is to be performed, to be par-
ticularly described in and by the following
- This invention relates to the repair of
cracked, broken or fractured parts of articles,
particularly cast or moulded metal machine

10

s, :
pag method of repairing is known which com-
prises connecting the two portions .of the part
situated on opposite sides of the line of frac-
ture by one or more locking eclements of
" -prédetermined sizes and shapes which will
hereinafter be called “ bars ”, said. bars being
-arranged transversely with respect to the line
of -fracture, fitted into recesses formed in the
‘material of the part and connected to the
‘latter by a series of keys forced into seatings
provided partly in the bars and partly in
the walls of the recesses. '
*  However, such a method has the disadvan-
_ tage of creating in the part to be repaired
separation stresses - which are substantially
parallel to the line of fracture and which
tend to separate the portions of the part
which are situated on either side of the bar
dnd on the same side of the line of fracture.
. Even if it can be argued that these stresses
-~ Z~are often of no ‘disadvantage because. they
--more. or less counteract one another between
.- two parallel. bars when the repair requires
-"several. of these, this is not true in the cass
.- of a single bar or in the case of the end
.., -bar of a -series, particularly when this is
- =near one side of the part. For example it
40 ~may very well happen that the portion of the
...~ part situated between the side of the part, the
< ™Gline of fracture and the recess, is deformed
outwards and may even break when the keys
-~ are forced into position. In any case the
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locking effect of the keys is greatly reduced
by the freedom of movement of this portion
of the part.

An object of the present invention is to
eliminate or at least substantially reduce this
disadvantage.

- According to the invention, a locking bar .

for repairing cracked, broken or fractured
parts of articlés comprises an elongated metal
bar provided only on one or both long sides
thereof with a transversely extending projec-
tion each side of which meets the long side
of the bar at an acute angle to the longi-
tudinal axis of the bar so that the projection
is at least partly undercut and thus serves,
when the bar, in use, extends across a crack,

to arise in a direction parallel to said crack,
break or fracture. : '
Further, according to the invention a
method of repairing cracked, broken or frac-
tured parts of articles comprises the: steps of
connecting the portions of the part on opposite
sides of the fracturé line by an elongated lock-
ing bar extending transversely to the fracture
line and fitting in a correspondingly shaped
recess, and inserting keys in a plurality of
seatings provided along the interface between
the bar and the part partly in the bar and
partly in the walls of the recess so as to lock
said bar in said recess, said locking bar being
provided only on one or both long sides
thereof with a transversely extending projec-

-tion which lies along the fracture line and in
a recess in said part on both sides of the

line, each side of the projection meeting the
long side of the bar at an acute angle to the
longitudinal axis of the bar so that the pro-
jection is at least partly undercut and thus
serves, when the bar, in use, extends across

a crack, break or fracture, to resist stresses.
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tending to arise in a direction parallel to said

crack, break or fracture.

It will be seen that by means of the inven~
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stresses is removed because each projection

of the Bar fofsis ‘in the portion of the part -

subjected to these stresses an anchorage which
retains the portion and- prevents it from
moving away from the bar.

In order that the;invention may be more
readily understood, a nurber of embodiments

thereof will now be described by way of

example with reference to the accompanying
drawing in which:—

Figure¢ 1 is a plan view of a portion of
one side of a fractured article repaired accord-
ing to the invention, and

Figures 2, 3 and 4 illustrate rmd:ﬁcanons'

of the locking bar shown in Figure 1.
Figure 1 shows a portion of a plane metal

part P of an article bounded by an edge B

and in which a break has occurred along a
line L. -

In order to carry out the Tepair, use.is
made of a locking bar of a general parallelo-
piped shape 1, provided on either side with
projections 2 and 3 which in plan view have

the 'shape of isosceles trapezia which are

integral with the centre part by means of
their short bases.

The bar 1, provided with projections 2 and
3, engages in-a recess of -corresponding shape
cut on either side of the line L. Either before
or after inserting the bar :in the recess seat-
ings are formed which receive, -after inserting
the bar, a series of keys 4 ensuring the con-
nection between the bar-1 and the part P,

It will be seen that forcing the keys 4
in position credtes in the part P four groups
of separation stresses, the resultants. of which
are illustrated by the arrows F1 to F4. It
will also be seen that if the part is of large
dimensions or if a second bar similar to the
first has been placed to the left in the draw-
ing, the stresses F1 and F2 can sometimes
be ignored as not causing serious disadvan-
tages, although frequently : the distortions
which are produced may have a harmful
effect on the future behaviour of the part if
the ‘repair is carried out as hitherto.

In any case it is certainly not possible to
ignore stresses F3 and F4 which are exerted
on the portions of the part which are par-

- ticularly vulnerable: because they:are sepdr-

ated on three surfaces, namely: on the edge

B, along the line L and along the bar. The -
forces 3 and F4 could therefore ‘separate
- these two parts, causing the fracture to gape

open -or may even bring about the breakage
of these two parts if the projection 3 did

" not form a retaining hook: in each of them,

the undercut surface of which prevents any
sepatation of the parts in question. Further-
more, the fact that these "parts are main-
tained in position ensures full efficacy of the
keys located on the corresponding side of the
bar.

Figure 2 shows a bar 1 provided with two

‘separation only exists on one side of the

of pro;ectmns 6, 7 8 or 9.

-acute ‘angle tothe longitudinal axis of the

" under_cut and thus serves, when the bar; in

the fracture line and fitting in & 'correspon,

-face between the ‘bar and the part partly-

pro;ectxons 6 and 7, the shape of each of
which only differs from: the precedmg pro-
jections 2 and 3 by the presence of a con-
cave surface 11. Such a shape may however
be preferred for reasons of economy in labour,
as they recess which is formed is smallér.. - -
Figure 3 on the other hand, shows a bar | -
1 provided with two projections 8 and 9
which are almond-shaped. Such a shape gives

‘a particularly high res1stance 1o stresses of 75

the type Fl to F4.: et

Finally, Figure 4 shows a bar 1 provxded T
with a single projection 10. Such a ber may .:
be sufficient in certain cases if the risk of

bar. - Of course, the projection of the bar
shown in Figure 4. represented as similar to
those of Figure 1, could also take the form
- It is to be clearly understood that numerous 85
modiﬁcauons could be made to the embodi~

‘ment of the invention particularly described -

hereinabove without departmg from the scope
of the invention,

WHAT WE CLAIM IS:—

1. A locking bar for repairing - cracked
broken or fractured parts of articles com-
prising an elongated metal bar provided only
on one or both long sides thereof with a
transversely extending projection each side of
which meets the long side of the bar at an

90

bar sg that the projection is at least partly +

use, extends across a crack, break or fracture,
to- resist stresses tending to arise in: a:-direc-
tion parallel to said crack, break or fracture.

2. A locking bar aocordmg to claim 1 °°
wherein the or each projection is in the shape -
of a trapezium, connected to the bar by the 105
shorter of the parallel sides thereof. - -

3. 'A locking bar according. to claim 1
wherein the or each proyectlon is of almond ;
shape.. .
4. A lockmg bar accordmg to any one of 110

_the. preceding -claims wherein -the .or- each’

projection extends from the bar mxdway )

-therealong. -

5 A method of repamng cracked ‘broken
or fractured parts of articles comprising the\LIS
steps of connecting the portions of th -pare-on
opposite sides of the fracture line
gated locking bar extending transversejl

ingly shaped recess, and inserting - keys in-
plurality of seatings provided along the intér:

the bar and partly in the walls of the Teccg”" N
$0.23 to lock said bar in said recess, saidteck - -
ing bar being provided only on- dne ‘or.bath - 125
long sides thereof with a transverseljextends™" .
ing -projection which lies along the fracture’

line and in a recess in said part on: bﬁﬂif
sides of the line, each side. of the projection -

meetmg the long side of the bar at an acute 130 I
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tion the harmful effect of the separation
stresses is removed because each projection
of the bar forms ‘in the portion of the part
subjected to these stresses an anchorage which
retains the portion and prevents it from
moving away from the bar.

In crder that the inventien may be more
readily understoed, a number of embodiments
thereof will now be described by way of
examgple with reference to the accompanying
drawing in which:—

Figure 1 is a plan view of a portion of
one side of a fractured article repaired accord-
ing to the invention, and

Figures 2, 3 and 4 illustrate modifications
of the'locking bar shown in Figure 1.

Figure 1 shows a portion of a plane metal
part P of an article bounded by an edge B
and in which a break has cccurred along a
line L.

In order to carry out the repair, use is
made of a locking bar of a general parallelo-
pired shape 1, provided on either side with
projections 2 and 3 which in plan view have
the shape of isosceles trapezia which are
integral with the centre part by means of
their short bases:

The bar 1, provided with projections 2 and
3, engages in a recess of corresponding shape
cut on either side of the line L. Either before
or after inserting the bar in the recess seat-
ings are formed which receive, after inserting
the bar, a series of keys 4 ensuring the con-
necticn between the bar 1 and the part P.

It will be seen that forcing the keys 4
in positicn creates in the part P four groups
of separation stresses, the resultants of which
are illustrated by the arrows F1 to F4., It
will also be seen that if the part is of large
dimensions or if a second bar similar to the
first has been placed to the left in the draw-
ing, the stresses F1 and F2Z can scmetimes
be ignored as mnot causing serious disadvan-
tages, although frequently the distortions
which are produced may have a harmful
effect cn the future behaviour of the part if
the repair is carried out as hitherto.

In any case it is certainly not possible to
ignore stresses F3 and F4 which are exerted
on the portions of the part which are par-
ticularly vulnerable because they are separ-
ated cn three surfaces, namely: on the edge

" B, along the line 1. and along the bar, The

forces F3 and F4 could therefore separate
these two parts, causing the fracture to gape
oren or may even bring about the breakage
of these two parts if the projection 3 did
not form a retaining hook in each of them,
the undercut surface of which rrevents any
separation of the parts in question. Further-
more, the fact that these parts are main-
tained in position ensures full efficacy of the
keys located on the corresponding side of the
bar.

Figure 2 shows a bar 1 provided with two

projecticns 6 and 7, the shape of each of
which conly differs from the preceding pro-
jections 2 and 3 by the presence of a con-
cave surface 11. Such a shapzs may however
be preferred for reasons of economy in labour,

as they recess which is formed is smaller,

Figure 3 on the other hand, shows a bar
1 provided with two projections 8 and 9
which are almond-shaped. Such a shape gives
a particularly high resistance to stresses of
the type F1 to F4.

Finally, Figure 4 shows a bar 1 provided "

with a single projection 10. Such a bar may
be sufficient in certain cases if the risk of
separation only exists on one side of the
bar. Of course, the projection of the bar
shown in Figure 4. represented as similar to
those of Figure 1, could also take the form
of projections 6, 7, 8 or 9.
. It is to be clearly understocd that numerous
modifications could be made to the embodi-
ment of the invention particularly described
hereinabove without departing from the scope
of the invention.

WHAT WE CLAIM IS:— _

1. A locking bar for repairing cracked,
broken or fractured parts of articles com-
prising an elongated metal bar provided only
on one cr both long sides thereof with a
transversely extending projection each side of
which meets the long side of the bar at an
acute angle to the longitudinal axis of the
bar sg that the prcjection is at least partly

wangt

90.

under_cut and thus serves, when the bar, in

use, extends across a crack, break or fracture,
to resist stresses tending tc arise in a direc-
tion parallel to said crack, break or fracture.

2. A locking bar according to claim 1

wherein the or each projecticn is in the shape
of a trapezium, connected to the bar by the
shorter of the parallel sides thereof.

3. A locking bar according to claim 1
wherein the or each projecticn is of almond
shape.

4, A locking bar according tc any one of
the preceding claims wherein ‘the cr each

projection extends from the bar midway

therealong.

S. A method of repairing cracked, broken
or fractured parts of articles comprising the
steps of connecting the porticns of the part on
opposite sides of the fracture line by an elon-
gated locking bar extending transversely to
the fracture line and fitting in a correspond-
ingly shaped recess, and inserting keys in a
plurality of seatings provided along the inter-
face between the bar and the part partly in

105
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the bar and partly in the walls of the recess.”"

so as to lock said bar in said recess, said lock-
ing bar being provided only on one or both
long sides thereof with a transversely extend-
ing projection which lies along the fracture
line and in a recess in said part cn both
sides of the line, each side of the projection
meeting the long side of the bar at an acute

125

130

* € L M 'S %



-

Yy

987,055

10 -

angle to the longitudinal axis of the bar so
that the projection is at least partly under-

cit and thus serves, when the bar, in use,
. extends across a crack, break or fracture, to

resist stresses tending to arise in a direction
parallel to said crack, break or fracture.

6. A locking bar substantially as shown
in and as hereinbefore described with refer-
ence to the accompenying drawing.

7. A method of repairing fractured parts
of articles substantially as described with
reference to the accompanying drawing,

8. A cracked, fractured or broken article
when repaited by a method as claimed in
claim 5 or 7 or by means of one or more
locking bars as claimed in any of claims
1to4 or 6.

For the Applicants,
FRANK B. DEHN & CO.,
Chartered Patent Agents,
Imper

ial House, 1\%

15—19, Kingsway, London, W.C.2,

Leamington Spa: Printed for Her Majesty’s Stationery Office by the Courier Press.—1965.
Published at The Patent Office, 25, Southampton Buildings, London, W.C.2, from which copies may be obtained.
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