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the one hand, and also for lateral turning operations, on the other hand.
Such an insert will hereinafter be This invention relates to a cutting
insertaccording  referred to as a "multidirectinal cutting tool insert. to
the preamble of claim 1. Such inserts are formed     With the use of such
multidirectional cuffing tool of a hard wear-resistant material such as,
for exam-   5   inserts, the problem arises of effectively controlling pie,
a cemented hard metal carbide and intended for  the formation of chips
whether these arose from ra- use in metal grooving, parting, turning or
boring op-  dially directed parting or grooving operations or from
erations.                                           laterally directed
turning operations. BACKGROUND OF THE INVENTION                    10
BRIEF SUMMARY OF THE INVENTION Such inserts are generally of the replacable
kind   It is therefore an object of the present invention and are designed
to be firmly held in an appropriate  to provide a new and improved
multidirectional cuffing receiving seatformed in an insert holder. Thus,
forex-  tool insert with effective chip control means. ample, the insert
can be formed with a tapering,  15    According to the present invention
there is pro- wedge-shaped body so as to be wedge damped with-    vided a
metal cutting insert having top and bottom in a correspondingly
wedge-shaped slot formed in    faces and front, rear and a pair of side
peripheral the insert holder. Alternatively, the insert can be  faces said
front and side cutting edges being located clamped between a pair of jaws
of the insert holder,  in a plane; a front cutting edge formed at the
intersec- which jaws define a receiving slot, the jaws being   20  tion of
the top face and the front peripheral face and biased into clamping the
insert by suitable mechani-  first and second side cutting edges formed
respec- cal means.                                          tively at the
intersections of the top face and the two Seeing that the metal cutting
operations involve  side peripheral faces; chip forming means located on
the removal (from the workpiece being cut) of metal,  the top face within
an area defined by the cuffing in the form of chips, the interests of
safety and effi-  25   edges and comprising a front chip deflector surface
ciency of cutting require thatthese chips be effective-  spaced from the
cuffing edges, projecting out of said ly removed from the cuffing region.
To this end it has  plane and directed along the length ofthefirstcutting
long been known to provide such cutting inserts with  edge and first and
second side chip-forming grooves chip breaking and/or chip forming means so
as to en-  directed along the lengths of said first and second sure that
the chips, shortly after their formation, are   30  side cutting edges,
each groove comprising a de- so shaped and/or broken that they can be
readily re-  scending surface, a groove base and a rising chip de- moved
from theworkarea without interfering with the  flector surface, the latter
projecting out of said plane, continuing cutting process and without
endangering  said descending and rising surfaces being formed the operating
personnel.                            with successive ridges and recesses
along the In the use of such cutting inserts forthe purposes   35  lengths
thereof. indicated, it has long been known todrawa distinction   Preferably
each groove base Is of increasing between tools for parting or grooving
operations, on  width and depth below said plane in a direction ex- the one
hand, and tools for lateral turning (e.g. cylin-  tending from said
frontcutting edge. Thefront chip de- drical) operations, on the other hand.
In the first in-  flectorsurface together with rising chip deflectorsur-
stance, there is a radial movement of the tool into the   40  faces
preferably terminates in an insert plateau which rotating workpiece to be
grooved or parted whilst, in  is raised with respect to the plane. The
plateau is pre- the second instance, there is a lateral or transverse
ferably formed with a pair of spurs which extend to- movement of the tool.
When carrying out these dif-  wards the front cutting edge and which serve
to sep- fering kinds of operations, it has long been known that  arate the
front chip forming means from the grooves. it is necessary to replace the
holder and the cutting   45  With such a cuffing insert, when it is used in
a ra- insert when passing from one operation to the other,  dially directed
parting or grooving operation the chips seeing that the cutting insert
employed for any par-  which areformed are shaped by the spurs so astoac-
ticular operatin is designed so as to meet only the re-  quire a
substantially narrowed rigidized cross- quirements of that operation.
section. When, however, laterally directed turning op- This necessity to
replace the cutting insert in so-  50  erations are carried out, then the
provision of the side cordance with the nature of the cutting operatin is
chip deflector grooves is effective in producing chips clearly
time-consuming and requires the ready avail-  of corrugated cross-section
thus ensuring chip break- ability of differing kinds of holders and cuffing
Inserts  ing over a wide range of operating conditions, thereby for
differing kinds of operations. In the light of this ex-  allowing for the
carrying out of both preliminary and isting situation, the Applicants have
developed a new   55  finishing operations with the same tool. This
particu- tool cutting system known by the Applicants' trade-  lar insert is
of special value when working with highly mark CUT-GRIP, wherein the same
cuffing insert can  ductile materials such as stainless steel or nickel-ba-
be used for both parting and grooving operations, on  sed alloys. 2    3
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drawings for a detailed description of a preferred em- 



bodimentof a cutting insert in accordance with the in- For a better
understanding of the present inven-  vention. As seen in the drawings, the
cutting insert tion, and to show how the same may be carried out   5
consists of a polygonal body of substantially parale- in practice,
reference will now be made to the accom-  lepipedal shape. The insert has
top and bottom faces panying drawings, in which:                       21a
and 21b, front and rear peripheral faces 22a and FIGS. 1a and 1b are
respectivelyside and top ele-  22b and side peripheral faces 23a and 23b.
The top vations of a tool cutting insert embodying the in-  and bottom
faces 21 a and 21 bformed with longitudin- vention, shown clamped in a tool
holder,   10  ally extending concave keying grooves 24a and 24b FIG. 2 is a
perspective view of a multidirectional  of V-shaped cross-section. cutting
tool embodying the present invention; and  The insert is formed at
diametrically opposite cor- FIGS. 3, 4, 5, 6 and 7 are respective cross-
ners thereof with respective cutting ends which, when sectional views of
the insert shown in FIG. 2 tak-  the insert is mounted in the insert holder
as shown in en along the line III-III; IV-IV; V-V; VI-VI and VII-  15  FIG.
1 of the drawings, are alternately exposed for VII.
use. The cutting ends are of identical construction and one of them will
now be described. At the inter- DETAILED DESCRIPTION OF PREFERRED
section of the top face 21a and the peripheral faces EMBODIMENT
23a and 23b are formed first and second side cutting 20  edges 25a and 25b
which respectively extend from in- Reference will first be made to FIG. I
of the draw-  sert corners 26a and 26b to an intermediate position ings,
wherein is illustrated the mode of mounting of a  along the insert. Formed
at the intersection of the top multidirectional tool insert in a tool
support and the  face 21a and the front peripheral face 22a is a front use
of this insert for radially directed grooving opera-  cutting edge 27 which
extends between the corners tions and laterally directed turning
operations. As can   25  26a and 26b. be seen in the figure, a
multidirectional cutting tool in-  The cutting edges 25a, 25b and 27 are
formed sert 1 (the detailed construction of which will be de-  with
respective land surfaces 28a, 28b and 29 which scribed below with reference
to the remaining fig-  together with the cutting edges are located in a
com- ures), having a pair of longitudinally parallel upperand  mon plane.
Formed in the top surface 21a and along lower surfaces 2a and 2b, is damped
between corre-  30  the lengths of the cutting edges 25a and 25b are re-
sponding parallel surfaces 3a and 3b of jaws 4 and 5  spective chip forming
grooves 30a and 30b. The formed Integrally with a tool holder body 6, the
sur-  groove 30a comprises a descending surface 31a, a faces 3a and 3b
defining a receiving slot designed to  groove base 32a and a rising chip
deflector surface receive the insert 1. This receiving slot communicates
33a. Similarly, the groove 30b also comprises a de- with a rearwardly
directed slit 7, the provision of  35  scending surface a groove base 32b
and a rising chip which allows for the necessary resilience required for
deflector surface. The groove bases 32a and 32b are clamping. The insert I
is firmly damped within the re-  located below the common plane. The
descending ceiving slot by means of a clamping screw 8 which,  surfaces 31a
and 31b are formed with successive when tightened, causes the jaws 4 and 5
clampingly  ridges 34a and 34b and recesses 35a and 35b. Sim- to bear
againstthe corresponding surfaces 2a and 2b   40  ilarly, the rising chip
deflector surfaces 33a and 33b of the insert. The surfaces 2a and 2b are
respectively  are formed with successive ridges 34a and 34b and formed with
longitudinally extending V-shaped faces  recesses 35a and 35b. The groove
bases 32a and in which mate correspnding convex V-shaped ribs   32b extend
in width in a direction away from the cut- formed of the corresponding jaw
surfaces 3a and 3b.  ting edge 27 and also extend downwardly with re- By
virtue of the concave to convex mating of the ribs  45  spect to the common
plane by an amount which in- of the jaws 4 and 5 with the surfaces 2a and
2b, lat-  creases in a direction away from the cutting edge 27. eral
movementof the insert with respect to the insert  Also formed in the top
surface 21 and along the holder 6 is prevented.
length of the cutting edge 27 is a curved recess 37 As seen in the
drawings, the tool is designed for  which curves inwardly and downwardly
from the land use in machining a cylindrical workpiece 11 which is  50
surface 29 and then curves upwardly to form a chip designed to be rotated
by a workpiece holder (not  deflectorsurface 38. The chip deflectorsurfaces
33a, shown) in the direction of the arrows 12. When it is  33b and 38
terminate in a plateau 39 above the level desired to perform a grooving or
parting operation,  of the common plane. The plateau 39 is formed with then
the movement of the tool is along the direction  a pair of spurs 40a and
40b which respectively sepa- of the arrow 13, i.e. radial with respect to
the work-  55  rate the chip forming means constituted by the walls piece.
When, however, the tool is used to effect a  of the recess 37 from the chip
forming means consti- turning operation, then the tool moves in a
transverse  tuted by the walls of the grooves 30a and 30b. direction as
seen in FIG. 1b.                         In use, and when the cutting
insert is used In a ra- Reference will now be made to FIGS.2 to 7 ofthe
dially directed grooving operation, the chip which is 3    5
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initially of a  ized in that each groove base (32a, 32b) is of in- 



width equal to the width of the cutting edge, encoun-  creasing width and
depth belowsaid plane in a di- ters and passes at its edges over the front
wall of the  rection extending from said front cutting edge spurs 40a and
40b. The longitudinal edges of the chip   5  (27). are therefore deflected
upwardly with respect to the central portion of the chip which flows,
unsupported  3. A cutting insert according to Claim 1 or 2, char- over the
curved recess 37. The chip therefore ac-     acterized in that said front
chip deflector surface quires a narrowed and relatively rigidized shape and
(38) together with said rising chip deflector sur- upon striking the chip
deflector 38a, curls Into a spiral  10  faces (33a, 33b) terminate in an
insert plateau and breaks for ready disposal.                        (39)
which is raised with respect to said plane. On the other hand, when the
insert is used for turning in a transverse direction, the chips which are
4. A cutting insert according to claim 3, character- cut by the side
cutting edges 25a or25b pass overthe  ised in that said front chip
deflector surface (38) lands 28a and 28b down the descending surfaces  15
is constituted by a curved rising surface of a 31a and 31b, to be deflected
upwardly by the rising   curved recess (32) formed in said insert (1).
deflector surfaces 33a and 33b. By virtue of the ridged form of the
surfaces 31a, 31b and 33a, 33bthe  5. A cutting insert according to claim
4, character- chips acquire a corrugated cross-sectional shape       ised
In that said plateau (39) is formed with a pair which facilitates their
ultimate breaking.    20       of spurs (40a, 40b) which extend towards
said The particular chip forming means just described   front cutting edge
(27) and serve to separate said with reference to the illustrated insert is
particularly  recess (37) from said grooves (30a, 30b). effective for use
with highly ductile materials such as, for example stainless steel and
nickel based alloys  6. A cutting insert according to any one of the pre-
such as are particularly used In the aeronautical in-  25  ceding claims,
characterized in that each cutting dustry.
edge (27,25a,25b) is separated from said chip forming means by a land
surface (29,28a,28b). Claims 30   PatentansprOche 1. Ametal cutting insert
(1) having top (21a) and bot- tom faces (21 b) and front (22a), rear (22b)
and a  1. Metallschneideinsatz (1) mit einer Oberseite pair of side
peripheral faces; a front cutting edge  (21a), einer Unterseite (21b),
einer Vorderseite (27) formed at the intersection of the top face    (22a),
elner Rfckseite (22b) und einem Paarseit- (21a) and the front and/or rear
peripheral faces  35  lichen Umfangsflfichen, einervorderen Schneid- (22a,
22b) and first and second side cutting       kante(27), die am
SchnittderOberseite (21a)rmit edges (25a, 25b) formed respectivelyatthe
inter-   dervorderen und/oderrOckwlrtigen Umfangsfli- sections of said top
face (21a) and the two side   che (22a, 22b) ausgebildet ist, und ersten
und peripheral faces (23a, 23b), said front and side   zweiten seitlichen
Schneidkanten (25a, 25b), die cutting edges (27, 25a, 25b) being located in
a   40  an den Schnittstellen derOberseite (21a) mitden plane; chip forming
means located on said top      beiden seitlichen Umfangsfllchen (23a, 23b)
face (21 a) within an area defined by said cutting  ausgebildet sind, wobel
die vorderen und seitli- edges (25a, 25b, 27) and comprising a front chip
chen Schneidkanten (27, 25a, 25b) in einer Ebe- deflector surface (38)
spaced from said cutting    ne angeordnet sind, eine Spanbildeeinrichtung,
edges (25a, 25b,27), projecting out of said plane   4s  die an der
Oberseite (21a) innerhalb eines Be- and directed along the length of said
front cutting  reichs ausgebildet ist, der durch die Schneidkan- edge (27)
and first and second side chip forming   ten (25a, 25b, 27) deflniertwird,
und eine vordere grooves (30a, 30b) directed along the lengths of
SpanabweisflAche (38) aufweist, die von den said first and second side
cutting edges (25a,     Schneidkanten (25a, 25b, 27) beabstandet ist, 25b),
each groove (30a, 30b) comprising a de-  50  aus der Ebene herausragt und
entiang der Lnge scending surface (31a,31 b), a groove base (32a,   der
vorderen Schneidkante (27) gerichtet ist, und 32b) and a rising chip
deflector surface (33a,     mit einer ersten und einer zweiten seitlichen
33b) the latter projecting out of said plane, char-  Spanformnut (30a,
30b), die entlang den Lingen acterized in that said descending (31a, 31b)
and   der ersten und zweiten seitlichen Schneidkanten rising (33a, 33b)
surfaces are formed with su-  55  (25a, 25b) gerichtst ist, wobei jede Nut
(30a, 30b) cessive ridges (34a, 34b) and recesses (35a,       eine
absteigende FlAche (31a, 31b), einen Nut- 35b) along the length thereof.
grund (32a, 32b) und eine aufsteigende Spanab- lenkfilache (33a, 33b)
aufwelst, und die letztere 2. A cutting insert according to Claim 1,
character-  aus der Ebene vorsteht, dadurch gekennzeich- 4    5
EP 0 382 555 B1 cut by the cutting edge 27 and which is initially of a
ized in that each groove base (32a, 32b) is of in- width equal to the width
of the cutting edge, encoun-  creasing width and depth below said plane in
a di- 



ters and passes at its edges over the front walll of the  rection extending
from said front cutting edge spurs 40a and 40b. The longitudinal edges of
the chip   5  (27). are therefore deflected upwardly with respect to the
central portion of the chip which flows, unsupported  3. A cutting insert
according to Claim 1 or 2, char- over the curved recess 37. The chip
therefore ac-      acterized in that said front chip deflector surface
quires a narrowed and relatively rigidized shape and   (38) together with
said rising chip deflector sur- upon striking the chip deflector 38a, curls
into a spiral  10  faces (33a, 33b) terminate in an insert plateau and
breaks for ready disposal.                         (39) which is raised
with respect to said plane. On the other hand, when the insert is used for
turning in a transverse direction, the chips which are  4. A cutting insert
according to claim 3, character- cut by the side cutting edges 25a or25b
pass overthe   ised in that said front chip deflector surface (38) lands
28a and 28b down the descending surfaces   15    is constituted by a curved
rising surface of a 31 a and 31 b, to be deflected upwardly by the rising
curved recess (32) formed in said insert (1). deflector surfaces 33a and
33b. By virtue of the ridgedform of the surfaces 31a, 31band 33a,33bthe
5. A cutting insert according to claim 4, character- chips acquire a
corrugated cross-sectional shape       ised In that said plateau (39) is
formed with a pair which facilitates their ultimate breaking.     20
of spurs (40a, 40b) which extend towards said The particular chip forming
means just described    front cutting edge (27) and serve to separate said
with reference to the illustrated insert is particularly  recess (37) from
said grooves (30a, 30b). effective for use with highly ductile materials
such as, for example stainless steel and nickel based alloys  6. A cutting
insert according to any one of the pre- such as are particularly used in
the aeronautical in-  25  ceding claims, characterized in that each cutting
dustry.                                                edge (27,25a,25b) is
separated from said chip forming means by a land surface (29,28a,28b).
Claims 30   PatentansprOche 1. Ametal cutting insert(1) having top (21a)
and bot- tom faces (21b) and front (22a), rear (22b) and a  1.
Metallschneldeinsatz (1) mit einer Oberselte pair of side peripheral faces;
a front cutting edge  (21a), elner Unterseite (21b), einer Vorderseite (27)
formed at the intersection of the top face     (22a), einer Rflckseite
(22b) und elnem Paarseit- (21 a) and the front and/or rear peripheral faces
35  lichen Umfangaflachen, einervorderen Schneid- (22a, 22b) and first and
second side cutting        kante(27), die am Schnitt der Oberselte (21 a)
mit edges (25a, 25b) formed respectively at the inter-  dervorderen
undloderrruckwArtigen Umfangafli- sections of said top face (21a) and the
two side    che (22a, 22b) ausgebildet lat, und ersten und peripheral faces
(23a, 23b), said front and side    zweiten seitlichen Schneidkanten (25a,
25b), die cutting edges (27, 25a, 25b) being located in a   40  an den
Schnittstellen der Oberseite (21 a) mit den plane; chip forming means
located on said top       belden seltlichen Umfangaflichen (23a, 23b) face
(21 a) within an area defined by said cutting  ausgebildet sind, wobei die
vorderen und seitli- edges (25a, 25b, 27) and comprising a front chip
chen Schneidkanten (27, 25a, 25b) in einer Ebe- deflector surface (38)
spaced from said cutting     ne angeordnet sind, eine Spanbildeeinrichtung,
edges (25a, 25b,27), projecting out of said plane   45  die an der
Oberseite (21 a) innerhalb elnes Be- and directed along the length of said
front cutting  reichs ausgebildet ist, der durch die Schneidkan- edge (27)
and first and second side chip forming    ten (25a, 25b, 27) definiert
wird, und eine vordere grooves (30a, 30b) directed along the lengths of
SpanabweisfiAche (38) aufweist, die von den said first and second side
cutting edges (25a,      Schneidkanten (25a, 25b, 27) beabstandet ist,
25b), each groove (30a, 30b) comprising a de-  50   aus der Ebene
herausragt und entlang der Linge scending surface (31a,31 b), a groove base
(32a,    der vorderen Schneidkante (27) gerichtet ist, und 32b) and a
rising chip deflector surface (33a,      mit einer ersten und einer zwelten
seitlichen 33b) the latter projecting out of said plane, char-  Spanformnut
(30a, 30b), die entlang den LAngen acterized in that said descending (31 a,
31 b) and  der ersten und zweiten seitlichen Schneidkanten rising (33a,
33b) surfaces are formed with suc-  55  (25a, 25b) gerichtet ist, wobei
jede Nut (30a, 30b) cessive ridges (34a, 34b) and recesses (35a,
eine absteigende Flache (31a, 31b), einen Nut- 35b) along the length
thereof.                      grund (32a, 32b) und sine aufsteigende
Spanab- lenkfliche (33a, 33b) aufweist, und die letztere 2. A cutting
insert according to Claim 1, character-   aus der Ebene vorsteht, dadurch
gekennzeich- 4    7                  EP 0 382 555B1                 8
11111c11   11111 IlIsI D1111 net, dag die abstoigende Fliche (31a, 31b) und
dits bordsde coupe (25a,25b,27), en sailliesurIe- die aufatigende Flfiche
(33a, 33b) mit aufeinan-  dit plan etdirige le long de Ia longueurdudit
bord derfolgenden Rippen (34a, 34b) und Aussparun-    de coupe avant (27)
et des premibre et seconde 



gen (35a, 35b) entlang ihrer Lngenausdehnung   5  rainures do formation de
copeaux lat6rales ausgebildet sind.
(30a,30b) dirg6es le long des longueurs desdits premier et second bords de
coupe lat6raux (25a, 2. Schneideinsatz nach Anspruch 1, dadurch ge-
25b), chaque rainure (30a,30b) comprenant une kennzeichnet, daB jeder
Nutgrund (32a, 32b) un-  surface descendante (31a, 31 b), une base de ral-
torhalb der Ebene in einer Richtung ausgehend   1o  nure (32a, 32b) et une
surface formant d6flecteur von der vorderen Schneidkante (27) breiter und
de copeaux montante (33a, 33b), cette derniere tiefer wird.
faisant saillie sur ledit plan, caracterisee en ce quo lesdites surfaces
descendantes (31 a, 31 b) et 3. Schneideinsatz nach Anspruch I oder2,
dadurch     montantos (33a,33b) sont formees avec des nor- gekennzeichnot,
daB die vordere Spanablenkfig-  15  vures (34a,34b) et des 6videments (35a,
35b) che (38) zusammen mit den anstelgenden Span-     successits le long de
leurs longueurs. ablenkflichen (33a, 33d) In einem Einsatzpla- teau (39)
enden, das gogenuber der Ebene er-  2. Insert de coupe solon la
revendication 1, carac- hoht ist.
terise en co quo chaque base de rainure (32a, 20     32b) oet de largeur et
de profondeur croissantes 4. Schneideinsatz nach Anspruch 3, dadurch ge-
au-dessous dudit plan dans un sens a'6tendant A kennzelchnet, daB die
vordere Spanablenkfliche   partir dud it bord de coupe avant (27). (38)
durch sine gekrfmmte Anstlegsfliache elner geokrfmmton Aussparung (32)
gebildet wird, die  3. Insertde coupe solon la revendication I ou 2, ca- in
dem Einsatz (1) ausgebildet ist.      25      ract6rise en ce que laditb
surface formant d6fleo- tour de copeaux avant (38) et lesdites surfaces 5.
Schneideinsatz nach Anspruch 4, dadurch ge-       formant deflectour de
copeaux montantes (33a, kennzeichnot, daB das Plateau (39) mit einem
33b) so torminent en un plateau d'insert (39) qui PaarAuslaufern (40a, 40b)
versehen ist, die sich  est sureleve par rapport audit plan. zur vorderen
Schneidkantb (27) erstrecken und  3o zurTrennung derAussparung (37)von den
Nuten   4. Insert de coupe selon la revendication 3, carac- (30a, 30b)
dionen.                               trise en ce quo laditb surface
formant d6flectbur de copeaux avant (38) est constitu6e par une sur- 6.
Schneideinsatz nach einem der vorstohenden       face montanto incurvie
d'un 6videment incurv6 Ansprflcho, dadurch gekennzelchnet, daB jede  35
(32) form6 dans ledit insert (1). Schneidkante (27,25a, 25b) durch eine
R~cken- flfiche (29, 28a, 28b) von der Spanformeinrich-  5. Insert de coupe
selon la revendication 4, carac- tung getrennt kt.
tWrMse en ce quo ledit plateau (39) est forme avec une pair de griffes
(40a, 40b) qui s'htendentvers 40     ledit bord de coupe avant (27) et
servent a s6pa- K.'   Revendlcatlons
rer ledit 6videment (37) desdites rainures (30a, 30b). 1. Insert de coupe
de m6tal (1) ayant des faces su- p6rieure (21a) et inf6rieure (21 b), des
faces peri-  6. Insert de coupe selon l'une quelconque des re- pheriques
avant (22a) et arrilbre (22b) une palre  45  vendications precedentes,
caracteris6e en ce de faces laterales p6ripheriques; un bord de cou-  quo
chaque bord de coupe (27, 25a, 25b) est s6- pe avant (27) formi  a
l'intersection de la face su-  pare desdits moyens de formation de copeaux
perieure (21a) et des faces peripheriques avant  par une plage (29,
28a,28b). et/ou arriere (22a, 22b) et des premler et second bords de coupe
lateraux (25a,25b) formes res-  6o pectivement aux Intersections de ladite
face su- peileure (21a) etdes deux faces periph6riques la- tales (23a,23b),
lesdits bords de coupe latiraux et avant (27,25a,25b) etant situes dans un
plan; des moyens de formation de copeauxsitues sur  65 ladite face
superleure (21a) A l'lnterieur d'une zone definie par lesdits bords de
coupe (25a,25b,27) et comprenant une surface formant deflecteur de copeaux
avant (38) espac6e des- 5    


