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€9 Amethod of splitting a hollow product.

&) A method of longitudinally splitting a hollow tubular
product comprising the steps of (a) providing longitudi-
nal relative movement between the product and two
blades of a cutter assembly arranged so that the blades
partially cut through a portion of the wall of the product
one from the inside and one from the outside to form
two longitudinal slits in spaced planes with the inner
ends of the slits adjacent to another and (b} applying
a shearing force to the material in the region of the
N adjacent inner ends of the slits in a direction away
< from the planes of the slits to fracture the thickness
of material between the inner ends of the slits to define
a single stepped slit extending along the tubular product.
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A METHOD OF SPLITTING A HOLLOW PRODUCT

The present invention relates to a method and an abparatus
for splitting a hollow broduct and more particularly of
producing a longitudinal slit of stepped profile through
the wall of the product. The invention also includes a
hollow product when made in accordance with the method and/or
by the apparatus.

The product may for example be a hollow tubular sheath
manufactured from glass fibres bound together with a binder.
Such sheaths can be usgd for insulating pipes or conduits.

A method of producing .a longitudinal slit through the wall

of a hollow cylindrical sheath is described in French

Patent Specification No. 2,271,006. 1In one of the embodiments
described in that specification an apparatus is employed

whose cutter assembly comprises two blades disposed in,f

two substantially paralléz planes spaced a small distance
apart. Each of the two blades partially cuts thmugh a
poftion of the wall of the sheath from the inside and

outside respectively so as to create two spaced, substantially
parallel, longitudinal slits in the wall. The spacing between
the two slits is sufficiently sméll to make it possible te

fracture the thickness of the material separating them. The
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blade which partially cuts through a portion of the inside
wall is carried on a fixed cylindrical rod which passes
through the centre of the hollow sheath. The rod is itself
supported by a vertical supporting member fixed on a frame
located external of the sheath. The vertical supporting
member is aligned with the longitudinal slits formed in the
sheath so that as the sheath is moved axially against and
past the vertical supporting member the edge of that member,
which is tapered, cuts through or fractures the material
séparating the slits. The resulting product is a sheath
having a slit along its entire length, the slit being a straight
line slit passing through the whole wall thickness of the sheath.
One of the disadvantages of the apparatus described in
French Patent Specification No. 2,271,006 is that the vertica%
supporting member causes damage to the surfaces of the material
between which the slit is defined. When the sheath is placed
around a pipe or condu?t i; is necessary to bring those surfaces
into intimate contact. Damaged surfaces,'howevér, result in
air being trapped in gaps between the surfaces and this reduces
the overall insulating capability of the sheath when in use.
According to one aspect of the present invention there is
provided a method of longitudinally splitting a hollow tubular
product comprising the steps of (a) providing longitudinal

relative movement between the product and two blades of a
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cutter assembly arranged so that the blades partially cut
through a portion of the wall of the product one from the
inside and one from the outside to form two longitudinal
slits in spaced planes with the inner ends of the slits
adjacent to one another characterised by the additional

step (b) of applying a shearing force to the material in the
region of the adjacent inner ends of the slits in a di;ection
away from the planes of the slits to define a single stepped
slit extending along the tubular product.

The invention also includes a method of longitudinally
splitting a hollow tubular product comprising the steps of
providing lbngitudinal-relétive movément between the product
and two blades of a cutter assembly so that the blades partially
cut through a portion of the wall of the produqt one from the
inside and one from the outside respectively thereby formiﬁg'
two longitudinal slits, each slit lying in a respectivéjone
of a pair of spaced planes and having their imner ends adjacent
to one another, applying a shearing force in the material
in the region of the adjacent inner ends of the slits in a
direction away from the planes of the slits to fracture the
thickness of the material between the inmer ends of the slits
to define a single longitudinal slit having an intermediate
step, and subjecting the matefial on each side of the stepped
&
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profile slit to shearing forces to open up the intermediate
step and provide clearance for a part of the cutter assembly
connecting the two blades to pass through the stepped profile
slit.

According to another aspect of the present invention there
is provided an apparatus, for providing a longitudinal slit
through the wall of a hollow tubular product, comprising a
blade assembly with two blades each of which lies in one of
a pair of spaced apaft planes, the blades being arranged to
cut longitudinal slits partially through the wall from the
inside and the outside of the product with the inner ends
of the slits adjacent to one another and meas to provide
relative longitudinal movement befween the product and the
blade assembly characterised by the provision of means for
exerting a stress in the material in the region of the
longitudinal slits so thaﬁ the stress acts substantially at
right angles to the élane’bf the slits to fracture the thickness
of material between the inner enas of the slits to define a
single 1ongitudina1 slit having a stepped profile. |

The invention also includes an apparatus for providing
a slit having a stepped profile through the wall of a hollow
tubular product, the apparatus comprising a blade assembly and

means for providing relative longitudinal movement between the
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product and the blade assembly, the blade assembly comprising
two blades connected together by a connecting part, each blade
lying in a respective one of a pair of spaced planes, the
blades having a cutting section formed with a cutting edge

for cutting a longitudinal slit partially through an inside

and outside wall of the product respectively, means being
provided for exerting a stress in the material in the region

of the longitudinal slits, the stress acting substaptially

at right angles to the planes of the slits being sufficient

to fracture the thickness of material between the inmer ends

of the longitudinal slits to define a single longitudinal slit
having a stepped profile, and means for exerting shearing forces
on the material in the region of the stepped slit, the shearing
forces acting in planés substantially parallel to the planes of
the longitudinal slits so as to open up the slit to allow the
connecting part to pass through the stepped slit.

The invention further includes a hollow product having a.étepped
profile slit preferably of substantially Z profile through its

wall, the stepped profile slit being formed in accordance with

the above method and using an apparatus as set out.
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tapered follower section for passi through the
&

bl

stevned slit and exerting g forces on the

material in the regio the stenped slit, the

shearing forces ing in planes substantially parallel

to the plane of the longitudinal slits so as to open

slit to allow the connecting r=rt to pass throuch
U t .

The connecting part connects together the follower

sections of the two blades snd holds them sraced

W

rart

in & fixed reletionship to one znother. Conveniently
: — :
the connecting nart is flat and disposed in a vlane

substantizlly orthozonal to the plenes in which the

- -

slit lies c¢=n be either vparallel or non-yarallel to one

‘enother. It is convenient, however, to arrange the

SOﬂced planes to be substantizlly parzliel to one
so thet the resultinc stevped slit has a 2 vrofile.

In order that tﬁgwfracture of the material between
the inner ends of"the longitudinal slits be made traight
and smooth it is desirable that the two longitudinsl slits
formed, 2nd hence the cutting sections of the blzsdes, are
level or overlar one snother slightiy. The degree of
overlan is derendsnt on the material of the product to be
frpctlred out for 2 leminated glass fibre vroduct the
overlad conveniently i1ies in the ranzse O mm to 10 mn.

Preferzbly the cverlasp lies within the range O mm to 5 mm.
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Each blzde may have its cubting and followver
section made as separate sections or the whole blade
ney be made 25 one intezral part. It is convenient,
however, to make the cutting and follower sections
as senzmrate pzarts of different material, for exzmple
the cutting section can be made from a hardened steel
vhilst the follower section can be made of mild steel.-
The connecting part bpetween the follower sections <can-
then also be mzde of mild steel ensbling the two
follower seétions and connecting part to be fabricated
a5 one inte |

Prefersply a Turther blade is vprovided for =mroducing -

e strazight leongitudinsl slit rertially throush another
insicde substantizlly oprosite the stepped =11%,
portion of the/w2ll of the product/ the uncut materiszl in

The method 2nd avnparaztus can be used for splitting
tubular

/hollow products having any cross section, for example
circulzr, square, oblong or polygonzl cross sections.

Sheaths for pipe insulation are usually cylindrical

and so have z circular cross section. Vhen splitting

viaich Trectures the thickness of materizl between the

inner cnds of the longitudinal slits is a hoov stress,

vhilst the shesring forces vhich open up the sterned

profile slit act in redisl directions.

e
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The invention +ill now be described further, by
way of example, with reference to the accompanying
dravings in which:-

Fig. 1 is a perspective view of an'apparatus

according to.the present iuavention,

Fig. 2 is a perspective view of the cutter

'assembly in Fig. 1,
Fig. % is a side elevationzl view of the cutter
aésembly of Fig. 2,

Fig. 4 is a section 2long the line I-I in

Tio

‘Llf-_‘:o _5,
Fig. 5 ie a section along the line II-IT in Fig, 2,
Fig. € is = cross section throuch a pertially slit

zoplied to the material def
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gving a2 2

>

profile.

The apvaratus in Figure 1 comprises a V-shaped
chennel 2 nade from sheet mefal, a2 section along the
base of the channel 2 being eut awey so as to define a
longitudinal slot #. The top of the channel 2 is bent

s0 as to Fform two flat longitudinal edges 5 and each
hif

(¢

Qs
]

0]
\n

ig suvpvorted on top of a number of blocks 6

dismosed a2t spaced intervsls along one of the flatb

edges of a resmective support 8 having a U cross section.

-

The supports 8 are connected together at each end by 2

resvective metrl cross member 10 aznd are supvorted on 2

- - <
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A pusher arm 14 is mounted  for reciprocatory
movement along the slot 4 and the top of arm 14 is
cut away so as to provide clearance to enable it to
pass by a cutter assembly 6. The drive mechanism
for pusher arm 14 is enclosed in block 12.

The cﬁtter assembly 16 depends from a flange
vplate 18 which is secured to a fabricated steel>biock
20. The dplock 20 is attached to one end portion of a

'am 22 the other end portion of which is slidably

nounted within a hollow cylindrical housing 24.

]
<D
]
ot
I 4
(¢]
b}
:..—l
4]

djustment of the cubter szssembly 16 iz made )
by 2djustins the nosition of ram 22 relstive to housing 24
by means of a drive nechsnism in block 13.

Referring to figures 1 and 2 the cutter asserbly
hazs three fin shaved blades 28, BO.and 32. The bléde
28 is held in a blade carrier 26 attached alnng the
bottom edge of the flange plate 18, the blade 28 béiﬁg
secured to the carrier 26 by a number of bolts 27; The
blade 30 is connected to the blade 28 by a horizontal
connecting part 22 vhich serves to hold the blade 30
in a fixed offset position relative to the blade 28.
The blade 30 has one of its edges secured to a c¢ylindr-
ical buvllet shened rod 44, the diametricnlly onnosite
vart of the rod 44 carrying the blade 32.

The blsdes 28 and 20 have two sections, a cutting
section nmrde of hardened steel and a follower section

8AD ORIGINAL g)})
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made of mild steel. The cutting sections are
indicated by numerals 34 and 36 resvectively and cen

be considered as those portions of the blades to the

o

left of.the lines B in figure 2. The follower sections

ere indiceted by numersls 38,40 respectively and are

those portions of the blades to the right of the lines S

in figure 2. The blades 28 and 30 are fixed relative to

one another so that at least a portion of their cutting

sections overlap one znother, best illustrated in

figures 3 aond 4. The extent of the overlap is very
inportvant and is adjusted in dependence on the type of

product which i
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olades 28 and 22. Vhen cutting a hollow cylindrical

ineg:

\D

vacing between tThe.

', for ex-ommle one mzde from gl zss fibres

oound tocether by a2 binder, 2nd with the blades 28 and 30

spaced avart by = distance of epproximately 12 mm, the

" %, b ) Voo

-

overlap lies vrefersdly within the range O to 5 mn.

azch of the cutting sections 34 and %6 have z cutting

edge 46 =nd 48 Tespectively and the portion of the cutting

o

section leading to the cutting edge is tavered, as best

shovm in ficure 4. In figure 4 the taper is one side

only, alternativelyr the taver could be from both sides.

The re-ainder of the cutting section is mede fairly thicl,

for cxzrmple 3 mm, for a »urnose to be described later.

T

The follower sections 38,40 have a substantially
uniform thickness throughout but =zre provided with

flored or tancred edges SO and 52 (see figure 3). The

BAD ORIGINAL @
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edze 50 of the follower section 38 snreads dovnwardly
and the edre 52 spreads upwardly giving an increasing
degree cf overlap betwzen the follower sections.

In operation a hollow product, for example a hollow
cylindrical product having e laminar glass fibre structure,
is first placed in the V-shsped chennel between the -
pusher arm-14 znd the cutter zssermbly 16. The pusher arm 4
is moved at a2 uniform snsed end pushes the hollow produ;t
in en 2xizl direction, that is in the direction of
arrow & in figure 1. Initially the cuttins edges of
the'fhree blades 28, 30 and/52 cut through the wall of

the prodact as it is advanced znd produce three vazrtial

-

uts in the wall of the product zs shown in figure 6
The cutting edge 46 of blade 28 cubts partially through
tha outcide w2ll of the product vto produce siit 90, the

cutting edge 48 of blade 30 cuts partislly through the

inside w2ll of the product to produce slit 62, and

the cutting edge of blade 52 partially cuts thr ouﬁh
inside wall of the product to »roduce slit 64.
—

The ?grtially slit product continues its axial
novenent and the thicliened vortion of the cutting
sections 34,36 then vass through the slits 60,62 which
have their inner ends adjzcent to one another. The
thickene Aportions of the cutting sections %4,%6 widen
the slits 60,62 2nd in so doing exert forces in the

mrtoricl din fhe ragion of the adjacent inner ends of the

slits 60,62 in a direction awesy from the planes of slits

30,62 znd sufficient to fracture the thiclkness of the

4 P . b
1 ¢nidse ends. Ag the

[ LG L LI
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overlan oanly slightly so the fracture takes place
alonz onc of the laminations of the material between
he inner ends of the slits 60,62 -2nd the resulting
fracture is straight and smooth. The resulting slit
now has a Z profile, znd the surfaces 66,68 of the
material overlap at the stepped vortion of the slit.

:The product contihuqs glong its axial vath
past the follower sections %8 and 40 towards the region
of the connecting vart 29. If the surfaces 66,68 of

. :_n-l—a'r'*'}f-\;\-\""-a ctamn

the materizl at the Sﬁﬂjngﬂyﬁﬁayigﬁ of the slit are to
renain undamaged and smooth it is necessary to prevent
the connecting vart 29 from coming into contact with
those surfaces. It is for this reason that the flared
rovided znd =5 best seen in fisure 7
they exert radial shearing Tforces on the overlapping

surfaces 66,68 to open up the slit so as to allow the

"connecting part 29 to pass between the overlapning

surfaces 66,68 without causing thenm damage.
- .

The resulting product has = longitudinal Z-profile
slit through the whole of Lts wall and a longitudinal
slit 64 partially through its wall. The unfresctured
material below the slit 64 acts like a hinge =nd enables
the product to be opened and closed around a cylindrical
pipe or conduit, the straoight and snooth overlapping
surfrces 6£,68 coning intc'intimatc contact and mroviding

an effective air seal.
It is to be un”erstood that the cutting section and
) | . AL

A

- e o
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" their follower sections 38,40 so that they were spaced
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R M
follower section of ezac™ blade czn be integrated with
one another or con be rmanufactured from semarate varts.
Tor example in figure 2 each of the blades 28,30 can be
manufactured from a respective single sheet of hardened
steel, the line S merely being representative of tha
?crtion of the blade wherg'the Z profile slit has been
completely formed.

zs senarate hardened steel part

in

to that of the follower
sections 33,40 which are mdde- of nild steel. In such an
embodiment it is desirable that the end of the cutting
section 34 closely abuts against the eni of the follower’
ssction 32, that is slong line S, whilst the end of the
cutting section 26 closely shuts agzinst the follover
section 40, slso being zlong line S. If the ends of the

P

cutting sections 34,36 d4id not abut agzinst the ends of

We have therefore provided a method and an apparatus
for splitting a hollow product in accordance with which

two adjacent cutting blades make slits in the product wall

- PUSERE e
g
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from opposite sides thereof, the slits being in planes
slightly spaced apart from one another with the inner
ends of the slits adjacent to one another and in which
means is provided for fracturing the thickness of the
material between the inmer ends of the slits in such a

way as to make a complete slit of Z shaped profile.

9
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CLAIMS /

1. A metho& of longitudinally splitting a hollow tubular
product comprising the steps of (a) providing longitudinal
relative movement between the product and two blades of a
cutter assembly arfanged so that the blades partially cut
through a portion of the wall of tﬁe product one from the
inside and one from the outside to form two longitudinal
slits in.spaced planes with the immer ends of the slits
adjacent to one another characterised by the additional ‘step
(b) of applying a shearing force to the ﬁateriai in'the' )
region of the adjacent inmner ends of the slité in a direction |
away from the planes of the slits to fracture the thidkneés
of material between the immer ends of the slits to define a

single stepped slit éxtending along the tubular product.

2. A method of longitudinally splitting a hollow tdbulgf ?
product comprising the stggs of providing longitudinal ?elative
movement between the product and two blades of a cutter assembly
so that the blades partially cut through a portioﬂ of the wall
of the product from the inside and one from the outside
respectively thereby forming two longitudinal slits, each slit
lying in a respective one of a pair of spaced planes and having
their inner ends adjacent to one another, applying a shearing
force in the material in the region of the adjacent inner ends

of the slits in a direction away from the planes of the slits

D)
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to fracture the thickness of the material between the inner
ends of the slits to define a single longitudinal slit having
an intermediate step, and subjecting the material on each
side of the stepped profile slit to shearing forces to open
up the intermediate step and provide clearance for a part of
thé cutter assembly commecting the two blades to pass through

the stepped profile slit.

3. An apparatus, for providing a longitudinal slit through

the wallrof a hollow tubular product, comprising a blade
assembly Witﬁ two bilades éacﬁ ;f which lies in one of a paii
of spaced apart plénes, the blades being.afranged to cut
longitudinal slits partially ﬁhrough the wall from the inside
and the outside of the product with fhe inner ends of the

slits adjacent to one another and means té provide relative
longitudinal movement between the product and the blade
assembly characterised by the provision of means for exerting
a stress in thermaterial EH the ;egion of the longitudinal
slits so that the stregs agts substantially at right angles

to the plane of the slits to fracture thé thickness of material
" between the inner.ends of the slits to define a single longitudinal

slit having a stepped profile.

4. An apparatus for providing a slit having a stepped profile
through the wall of a hollow tubular product, the apparatus

compising a blade assembly and means for providing relative

BAD ORIGINAL
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longitudinal movement-between the product and the blade assembly,
the blade assembly comprising two blades connected.together by
a connecting part, each blade lying in a respective one of a
pair of spaced planes, the blades having a cutting section
formed with a cutting edge for cutting a longitudinal- slit
partially through an inside and outside wall of the product
respectively, means being provided for exerting a stress in
the material in the region of the longitudinal slits, the stress
acting substantially at right angles to the planes of the slits
being sufficient to fracture the thickness of material between
the inner ends of the longitudinal slits to define a single
longitudinal slit having a stepped profile, and-means for
exerting shearing forces en the material in the region of the.
stepped slit, the shearing forces acting in planes. substantially
parallel to the planes of the longitudinal slits so as to open
up the slit to allow the connecting part to pass through the

stepped slit.

5. An apparatus as claimed in claim 3 or 4 in which the cutting
section of each blade has a thickened portion for exerting the
stress required to fracture the thickness of material between

the inner ends of the longitudinal slits.

6. An apparatus as claimed in claim 3 or 4 or 5 in which each

blade has a tapered follower section for passirg through the

9
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stepped slit and exerting the shearing forces to open up the

slit to allow the comnecting part to pass through the stepped

slit.

7. An apparatus as claimed in claim 6 in which the connecting
part connects together the follower sections of the two blades
and holds them spaced apart in a fixed relationship to one

another.

8. An apparatus as claimed in claim 7 in which the connecting
part is flat and disposed in a plane substantially orthogonal

to the planes in which the blades lie.

9. An apparatus as claimed in any orne of claims 3 to 8 in

which the planes of the blades are parallel to one another.

10. An apparatus as,claimed in any one of claims 3 to 8 in

which the planes of the blades are not parallel to one

another.

11. An apparatus as claimed in any one of claims 3 to 10 in
which the cutting sections of the blades are level or overlap
one another slightly e.g..by no more than 5mm or by no more

than 10mm.

-

0%
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12. An apparatus as claimed in claim 6 when dependent on
claim 3 in which the cutting and follower sections of the

blades are made as separate sections.

13. An apparatus as claimed in any one of claims 3 to 12
in which a further blade is provided for producing a straight
longitudinal slit partially through another portion of the
inside wall of the product substantially opposite the stepped
slit.

slit
14, A hollow product having a stepped profile preferably of
substantially Z profile through its wall, the stepped profile
slit being formed in accordance with the method defined in

claim 1 or 2.

15. A hollow product having a stepped profile slit preferably

of substantially Z profile through its wall, the slit being

—

produced using an apparatus as claimed in any one of claims

3 to 13.
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