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having a curved surface contiguous with said spindle side wall and opening
to the workpiece Background of the Invention
engagement face, defining therewith a cutting For the cutting of sheet
metal or other sheet      edge fixed with respect to the body and co-
material, use is commonly made of a machine    5    operable with said
helical cutting edge upon known as a "nibbler", having one fixed blade and
rotation of the spindle. one reciprocating blade, the reciprocating blade.
By inclining a workpiece with respect to the co-operating with the fixed
blade in a guillotine    axis, the width of the groove can be minimal (for
like manner, and the machine is moved over a         example, only about
20% greater than the work- work piece so as to create a single shear line.
In   10   piece thickness) and this is found to be of con- other nibblers,
there are parallel shear lines and a.  siderable importance in achieving a
simple oper- small strip is removed from the workpiece.           ation of
the nibbler. There is minimum width of A data bank search revealed the
following          the web which exists between overlapping por- United
States specifications:                        tions of the groove which, if
not maintained, will 3,143,911 Dickerson                         15
result in overheating of the web and consequently 4,074,603 Bengtsson
loss of temper. However, if the groove is narrow, 4,312,610 Burt, and
the helix angle can be quite considerable, in the 4,249,309 Karr.
order of 79 and this also assists in providing a Of those specifications,
reference is particularly  small inclination with an acceptably low wear
made to the Dickerson patent 1,143,911 and the    20   rate. Bengtsson
patent 4,074,603. The closest art to the    Since portable electric drills
are in very present invention known to the applicant is Dick-    common use
it is clearly desirable that a rotary arson patent 3,143,911 wherein the
nibbler body      nibbler should be capable of being used in con- was
constituted by a single start helical thread     junction with a portable
electric drill and in an which was arranged to urge an edge of a work-   25
embodiment of the invention the spindle projects piece against a sharpened
bushing edge of a flat     from one end of the body so that the spindle
workpiece receiving face at right angles to the     surface itself is a
drive engagement surface which axis of rotation of the thread.
can be gripped in the chuck of an electric drill, One of the difficulties
encountered with devices   although other drive engagement surfaces may of
that type is that the thickness of the workpiece    30   be used, (for
example, the flat surfaces of a is necessarily much less than the gap
between the    central hexagonal socket in the end of the outstanding webs
of the thread so that the work-     spindle). piece can be urged against
the root of the thread,     When a rotary nibbler is used the slugs are of
the surface which defines the helical groove         crescent shape and
shearing of the slugs is a bearing downwardly on the upper surface of the
35.  matter of some importance. It is desirable to workpiece progressively
upon rotation but since      avoid having the slugs carried through a
bushing the workpiece is not inclined at the helix angle     (as in
Dickerson) and in an embodiment of this there is essentially some impact
and consequen-      invention the sleeve curved surface has its cutting
tial deflection of the workpiece.                    edge extend around the
spindle for more than 40   180[err], but less than 360[err] and terminates
at its ends Brief Summary of the Invention                       in rebate
surfaces between which a slug ejection With the object of providing a more
effective       recess is defined in the side of a sleeve. nibbler of a
rotary type, in this invention there is    Desirably, the curved surface
terminates at its provided a spindle having a helical groove, the      ends
in surfaces spaced away from the spindle spindle being rotatable in a
bearing sleeve which    45   side wall, for example parallel surfaces which
terminates in a flat workpiece engagement face       resist ingress of
metal dust into the running space which is at an angle with respect to the
axis of     between sleeve curved surface and the spindle. rotation
approximating the helix angle of the groove so that the edge of a workpiece
when          Brief Description of the Drawings urged into engagement with
the root of the    50       An embodiment of the invention is described
groove will have cut from it a crescent shaped       hereunder in some
detail with reference to and is slug.
illustrated in the accompanying drawings in More specifically, the
invention consists of a     which spindle carried in said bearing sleeve
for rotation    Fig. 1 is a side elevation of a rotary nibbler, within the
body about a central axis a first end of   55  Fig. 2 is a section taken on
line 2-2 of Fig. 1, the spindle having a drive engagement surface
Fig. 3 is an underside view of Fig. 2, adjacent one end of the body, a
second end of the      Fig. 4 is a fragmentary side elevation which spindle
projecting from the other end of the body    particularly shows the slug
ejection recess of the and having surfaces defining a helical groove in
sleeve, the side wall of the spindle, one of said groove    60  Fig. 5 is
an underside view of Fig. 4, surfaces defining, with that side wall, a
helical      Fig. 6 is a drawing which illustrates dia- cutting edge, the
bearing sleeve also having a flat  grammatically the relationship between
the heli- 



workpiece engagement face which defines, with        cal cutting edge  of
the spindle and the flat the axis of rotation, an angle which approximates
workpiece engagement face, the helix angle of the groove, the bearing
sleeve    65  Fig. 7 is a view showing that relationship at a 2    3
0141  421                       4 stage during the cutting of a slug from a
work-    overheat. This overheating will be aggravated if piece, and
any build up of metal dust occurs between curved Fig. 8 is a fragmentary
elevation of an end of the  surface 26 and spindle end 17 and in this
respect spindle, which shows the groove shape.            the ends of
curved surface 26 where they open to 5    rebate surfaces 29 and 30 are
shaped to provide Detailed Description of a Preferred Embodiment    two
flat parallel portions 36 as shown in Fig. 5. In Fig. 1 a rotary nibbler 10
comprises a body   The extreme end of spindle 14 is provided with 11, the
body 11 having therein a bearing sleeve 12  converging drill cutting edges
37 flanked on each the inner surface 13 of which is bearing surface   side
by flat relief surfaces 38 (or other drill and the bearing surface journals
for rotation the   10   configuration) so that a hole can first be drilled
in spindle 14.                                        a workpiece and then
the nibbler can be pro- The spindle 14 comprises a first end 16 which
gressed from that hole. projects from one end of the body and which.
As seen best in Figs. 1,2 and 3, the body 11 also comprises a drive
engagement surface adjacent      comprises a carrier 41 to which is
pivotted a that end of the body since the end 16 can be   15   handle 42 by
pivot means 43, and which facilitates gripped by the chuck of a portable
electric drill.  control of the nibbler when used as a portable The second
end of the spindle 14 projects from   drill. The carrier 41 has a radially
inwardly di- the other end of the body 11 and has a lower      rected
retaining surface 44 and this engages the groove surface 18, an upper
groove surface 19      upper annular second shoulder surface 45 of a and a
groove root surface 20, which between   20   radially outstanding annular
flange 46 on the them define a helical groove 21 (shown in detail in
spindle 14 between ends 16 and 17. The plurality Fig. 8, and
diagrammatically in Fig. 6), the helical  of balls 47 constitute a thrust
bearing between the groove 21 extending for more than 370[err] around
inner end of bearing sleeve 12 and a first shoulder the spindle 14 but less
than 425 and the ends of  48 of the flange 46. the groove "run out" or
merge into the side wall   25  There are several aspects of design which
are of of the spindle 14.
importance. The outer end of the bearing sleeve 12 ter-        Firstly, it
is desirable that the helix angle should minates in a flat workpiece
engagement face 24     be as close to 90 as possible and in this embodi-
which as shown in Fig. 6 defines with the axis of  ment it is approximately
79. While the helix angle rotation 25 an angle which is slightly less than
the   30   can be increased by increasing spindle diameter, helix angle A
of the groove by the small angle B  other difficulties are encountered and
for most which is itself less than 10, such that the work-  sheet metal
work the above dimensions will be piece engagement face 24 approximates the
helix   found to be an excellent compromise. If the helix angle A. However
as can be seen by the enlarged   angle varies very much from the stated
79[err], there view in Fig. 7, this arrangement provides a means   35
will be a tendency for the tool to "wander" and be whereby shearing of a
workpiece takes place        difficult to guide. This same tendency will
occur if progressively as the intersection point P moves   the workpiece
engagement face 24 is at an angle across the workpiece P. being the
intersection    exceeding the helix angle A, and it is very desir- between
the upper groove surface 19 of the        able that it should be slightly
less as described groove 21 and the cutting edge 26 which is   40   above.
It is also desirable that some lubricant defined between the workpiece
engagement face     should be inserted in the running space between and a
curved surface 27 which is itself an exten-  the lower ends of the spindle
14 and the bearing sion of the upper surface 13 of the sleeve 12.    sleeve
12. As seen best in Fig. 5, the cutting edge 26       If the above
precautions are observed, 24 gauge extends around the curved surface of the
second    45   mild steel can be cut at the rate of about 2 metres end 17
of spindle 14 by an amount exceeding 180[err]   per minute. It should be
noted that the spindle 14 but less than 360[err], and this together with
the     is best produced from a steel which is capable of curved surface 27
terminates at its ends in rebate  being hardened and tempered, one
particular surfaces 29 and 30 which define a rebate 31 the    steel being
ASSAB DF 2 (ASSAB being the trade inner end surface of which is the surface
32. This   50   mark of Assab Steels Pty. Ltd., 683 Burke Road, rebate then
allows the crescent shaped slugs      Camberwell, Victoria, Australia). If
this is which are cut from the edge of a workpiece to be   hardened and
tempered in accordance with in- transported, by rotation of spindle 14,
circularly  structions, it will retain about 4%  Austenite. around within
the space defined by curved sur-    Alternatively high speed steel may be
used. face 27, and to be rejected from rebate 31. In this   55  The body is
a tough steel which will accept a 



respect it may be noted that it is desirable to drive  nitride case
hardening without danger of fractur- the spindle at about 2000 rpm, and the
device will  ing of the case as might occur with certain other function
satisfactorily at speeds up to 5000 rpm.  less tough steels. In the
embodiment shown, the second end 17        In most instances, cutting can
be effected with- of the spindle 14 is about [err]" (6 mm) diameter and
so   out the use of coolant liquid, although it is the depth of the groove
21 is about 1 mm. The     desirable to lubricate regularly (desirably after
axial length of the groove 21 is slightly in excess  every metre of cut).
of 1 mm but is made as narrow as possible so that the thickness of the web
35 is as much as possible, since in operation the web 35 is likely to   65
5                   0  141  421                  6 Claims
contains said sleeve (12), said spindle having a shoulder surface (48)
within said carrier, and 1. A rotary nibbler comprising a body (11), a
thrust bearing means (47) between the shoulder bearing sleeve (12) in the
body having a bearing     surface and an end of the bearing sleeve (12).
surface (13), a spindle (14) carried in said bearing    5  11. A rotary
nibbler according to claim  10 sleeve for rotation within the body about a
central  further characterised in that said spindle (14) axis, a first end
(16) of the spindle having a drive  comprises a radically outstanding
annular flange engagement surface adjacent one end of the           (46)
intermediate its ends, said shoulder surface body, a second end (17) of the
spindle projecting    (48) being a surface of said flange, said flange from
the other end of the body and having    to   having a second shoulder
surface (45), and said surfaces (18,19, 20) defining a helical groove (21)
carrier having an annular radially inwardly di- in the side wall of the
spindle, one of said groove  rected retaining surface (44) which constrains
the surfaces (18) defining, with that side wall, a helical  spindle against
displacement in an axial direction. cutting edge, characterised by:
12. A rotary nibbler according to claim  10 the bearing sleeve also having
a flat workpiece    15   further characterised by a handle (42), and pivot
engagement face (24) which defines, with the axis    means (43) joining the
handle to the carrier. of rotation, an angle which approximates the
13. A rotary nibbler acording to any preceding helix angle (A) of the
groove, the bearing sleeve    claim further characterised in that said
spindle having. a curved surface (27) continguous with       second end
(17) terminates in converging drill said spindle side wall and opening to
the work-   20   cutting edges (37) flanked by relief surfaces (38) piece
engagement face, defining therewith a cut-     which extend part way along
the spindle. ting edge (26) fixed with respect to the body and co-operable
with said helical cutting edge upon      Patentansprilche rotation of the
spindle. 2. A rotary nibbler according to claim 1 further   25  1. Eine
Nibbelmaschine mit rotierendem Werk- characterised in that said first end
(16) of the     zeug, die einen Kdrper (11) umfaBt, ein Gleitlager spindle
projects from said one end of the body.      (12) in dem  Korper, des eine
Lagerflche (13) 3. A rotary nibbler according to claim 1 or claim
aufweist, eine Spindel (14), die in dem Gleitfager 2 further characterised
in that said sleeve curved   zur Rotation innerhalb des Kdrpers urn eine
zen- surface (27) is an extension of said bearing sur-   30   trale
Drehachse gefuhrt wird, ein erstes Spinde- face (13).
lende (16), welches cine Werkzeugeingriffsfliche 4. A rotary nibbler
according to any preceding     neben einem  Ende des Korpers aufweist, ein
claim further characterised in that said helical     zweites Spindelende
(17), watches vom anderen groove (21) extends around the spindle (14) more
Ende des Kdrpers herausragt und welches Fl- than 360[err].
35   chen (18, 19, 20) hat, die eine schraubenformige 5. A rotary nibbler
according to claim 1 or claim  Nut (21) in der Seitenwand der Spindel
abgrezen 2 further characterised in that said helical groove  und eine
Nutfliche (18), die mit der Seitenwand (21) extends around the spindle (14)
between 370    eine schraubenformige Schneidkante abgrenzt, and 425[err],
and defines a dividing web (35) between      dadurch gekennzeichnet, daB
das Gleitlager overlapping portions of the groove.            40   auch
sine flache Werkzeugeingriffsfliche (24) auf- 6. A rotary nibbler according
to any preceding     waist, die mit der Drehachse einem Winkel ab- claim
further characterised in that said sleeve      grenzt, der ungefahr dem
Steigungswinkel (A) der curved surface (27) and cutting edge (26) extend
Nut entspricht, und das Gleitlager eine bogenfdr- around the spindle for
more than 180 but less       mige Fliche (27) die die Spindelseitenwand be-
than 360, and terminate at their respective ends    45   ruhrt, und eine
Offnung zur Eingriffsfliche auf- in rebate surfaces (29, 30) between which
a slug     weist, die dadurch eine Schneidekante (26) ab- ejection rebate
(321) is defined in the side of the  grenzt, die am Korper vorgesehen ist
und die in sleeve.                                              Verbindung
mit der schraubenf8rmigen Schneid- 7. A rotary nibbler according to claim 6
further    kante arbeitet, wenn die Spindel sich dreht. 



characterised in that the said sleeve curved sur-   so    . 2. Eine
Nibbelmaschine mit rotierendem Werk- face (27) terminates at its ends in
surfaces (36)    zeug gemaB Anspruch 1, dasurch gekennzeich- which are
spaced away from said spindle side         net, daB das erste Spindelende
(16) von dem wall;                                                einen
Ende des Korpers herausragt. 8. A rotary nibbler according to any preceding
3. Eine Nibbelmaschine mit rotierendem Werk- claim  further characterised
in that said angle 65    zeug gemrn3 Anspruch 1 oder Anspruch 2, da-
defined between the workpiece engagement face        durch gekennzeichnet,
dag die bogenf6rmige FlM- and the groove helix angle (A) is less than said
che (27) eine Verlangerung der Lagerflache (13) helix angle.
ist. 9. A rotary nibbler according to claim 8 further     4. Eine
Nibbelmaschine mit rotierendem Werk- characterised in that the difference
(B) between    60   zeug gem8B einem  der vorhergehenden An- the first and
second angles defined therein is less  spruche, dadurch  gekennzeichnet,
daB  die than 10 .
schraubenf6rmige Nut (21) sich mehr als 3600 urn 10. A rotary nibbler
according to any preceding    die Spindel (14) erstreckt. claim  further
characterised in that said body        5. 5..Eine Nibbelmaschine mit
rotierendem Werk- further comprises an outer carrier (41) which    66
zeug gemiB Anspruch 1 oder Anspruch 2, da- 4    7                   0 141
421                       8 durch gekennzeichnet, daB die schraubenformige
comprenant un corps (11)1, un palier-glisseur (12) Flache (21) sich
zwischen 3700 und 4250 um die       dans le corps presentant une surface
portante Spindel erstreckt und eine Trennungsflache (35)      (13), un
pivot (14) dans ledit palier-glisseur rotatif zwischen uberlappendem
Teilen der Nut ab-           a l'interieur du corps autour d'un axe central
de grenzt.                                         5    rotation, une
premiere extremit du pivot (16) 6. Eine Nibbelmaschine mit rotierendem
Werk-       ayant un plan d'action conducteur adjacent a une zeug gemaSi
einern der vorhergehenden An-            extr6mit6 du corps, une seconde
extremite du sprOche, dadurch gekennzeichnet, daB die bogen-      pivot
(17) sortant de I'autre extremite du corps et formige Gleitlagerflache (27)
und Schneidekante      possedant des surfaces (18, 19, 20), qui d6limitent
(26) sich urn mehr als 1800 aber weniger als 360   to   une rainure
helicoidale (21) dans la paroi laterale urn die Spindel erstrecken und an
ihrem betref-      du pivot, une desdites surfaces de rainure (18) fenden
Enden in Falzflachen (29, 30) enden,          d6limite avec catte paroi
lat6rale, une arete zwischen welchen ein schneckenformiger Falz
coupante helicoidale, caracterisbe par, zurn Ausfahren (31) in der Seite
des Gleitlagers       le fait qua le palier-glisseur possede aussi un
vorgesehen ist.                                15   plan d'action plat de
l'outil (24) qui delimite, avec 7. Eine Nibbelmaschine mit rotierendem
Werk-       I'axe de rotation, un angle qui correspond zeug gemali Anspruch
6, dadurch gekennzeich-         approximativement A l'angle d'h6lice (A) de
la net, daB die bogenf~rmige Flache (27) des Gleit-     rainure, le
palier-glisseur a une surface incurvee lagers in FlIchen (36) endet, die in
einem gewis-    (27) contiguea  la paroi laterale dudit pivot, et sen
Abstand von der Spindelseitenwand liegert.    20    presente un orifice du
cote du plan d'action de 8. Eine Nibbelmaschine mit rotierendem Werk-
I'outil, qui d6limite ainsi une arAte coupante (26) zeug gemaB einem  der
vorhergehenden An-             amenagee dans le corps et qui fonctionne de
sprOche, dadurch gekennzeichnet, daB der Win-        concert avec ladite
arete coupante helicoidale kel, der zwischen der Werkzeugeingriffsflache
pendant la rotation du pivot. und dem Nutsteigungswinkel ist, geringer als
der   25  2. Une machine a grignoter avec outil rotatif Steigungswinkel
ist.                                 suivant la revendication 1,
caracteris6e par, le fait 9. Eine Nibbelmaschine mit rotierendem Werk-
que ladite premiere extremit6 du pivot (16) zeug gemal3 Anspruch 8, dadurch
gekennzeich-         emerge de l'une desdites extremites due corps. net,
daB die Differenz (B) zwischen dem ersten         3. Une machine a
grignoter avec outil rotatif und zweiten Winkel, die darin abgegrenzt sind,
30   suivant la revendication 1 ou la revendication 2, weniger als 100
betragt..                            caracterisee par, le fait que la
surface incurvde 10. Eine Nibbelmaschine  mit rotierendem           dudit
palier-glisseur (27) est une prolongation de Werkzeug gemdS einem der
vorhergehenden An-          ladite surface portante (13). spruche, dadurch
gekennzeichnet, daB der Korper        4. Une machine A grignater avec outil
rotatif weiter einen auSeren Trager (41) umfaBt, walcher   3s   suivant une
des revendications precedentes, das Gleitlager (12) enthalt, die Spindel
eine Schul-  caracterisee par, que ladite rainure helicoidale terflache
(48) innerhalb des Tragers aufweist, und   (21) s'etend audela de 3600
autour du pivot (14). ein Lager zur Aufnahme von Druck (47) zwischen
5. Une machine a grignoter avec outil rotatif der Schulterflache und einem
Ende des Gleit-        suivant la revendication 1 ou la revendication 2,
lagers (12) vorhanden ist.                     4o   caracterisee par, le
fait que ladite rainure helicol- 11. Eine Nibbelmaschine mit rotierendem
dale (21) s'etend entre 370 et 4250 autour du pivot Werkzeug gemaS Anspruch
10, dadurch gekenn-          et delimite une surface de separation (35)
entre 



zeichnet, daB die Spindel (14) einen radial nach     les parties
chevauchantes de la rainure. aulen ragenden Ringflansch (46) enthalt, der
6. Une machine A grignoter avec outil rotatif zwischen ihre Enden
angebracht ist, die Schulter-   4s   suivant une des revendications
precedentes, flache (48) eine Flche der Flansch darstellt, die
caracterisee par, le fait que ladite surface incurvie Flansche eine zweite
Schulterflache (45) und der     du palier-glisseur et la face coupante (26)
s'eten- Trager eine radial nach innen ragende Ringhalte-     dent autour au
pivot au-del3 de 180 mais en flache (44) aufweisen, die die Spindel gegen
dessous 3600, et que leurs extremites respectives Verschiebung in eine
axiale Richtung abstutzt.  50   se terminent en plis d'encastrement (29,
30) entre 12. Eine Nibbelmaschine mit rotierendem            lesquels un
pli helicoidal d'ejection (31) est deli- Werkzeug gemal3 Anspruch 10,
gekennzeichnet          mite dans le cote du palier-glisseur. durch, einen
Griff (42) und eine drehbare Aufhin-      7. Une machine a grignoter avec
outil rotatif gung (43), die den Griff an dem Triger befestigt.    suivant
la revendication 6, caracterisee par, le fait 13. Eine Nibbelmaschine mit
rotierendem    s5   qua ladite surface incurvee du palier-glisseur (27)
Werkzeug gemia einem der vorhergehenden An-          se termine a ses
extremites par des surfaces (36) sprOche, dadurch gekennzeichnet, dal3 das
zweite     qui sont disposees en retrait de ladite paroi Ende (17) von der
Spindel in zusammenlaufenden       laterale du pivot. Bohrschneidkanten
(37) endet, die an beiden            8. Une machine a grignoter avec outil
rotatif Seiten vorstehende Oberflichen (38) haben, die   6o   suivant une
des revendications precedentes, sich uber einen Tail der Spindel
erstrecken.         caracterisee par, le fait que ledit angle delimite par
le plan d'action de l'outil et I'angle helicoidal Revendications
de la rainure (A) est inferieur audit angle heli- coidal. 1. Une machine a
grignoter avec outil rotatif,   65  9. Une machine a grignoter avec outil
rotatif 5    9                     0  141  421                       10
&Avant la revendication 8, caracterise par, le fait     une surface de
ladite colerette, ladite colerette que la diff6rence (B) entre le premier
et le second     pr6sente une seconde surface d'6paulement (45) angle qui y
sont d6limites est inf6rieure a 100.        et ledit support possede une
surface de verrouil- 10. Une machine A grignoter avec outil rotatif
lags annulaire (44) dirig6e vers l'int6rieur qui suivant une des
revendications pr6cedentes,    s    bloque le d6placement du pivot en
direction caracteris6e par, le fait que-ledit corps comprend      axiale.
en plus un support extsrieur (41) contenant ledit         12. Une machine A
grignoter avec outil rotatif palier-glisseur (12), ledit pivot a une
surface d'e-    suivant la revendication 10, caracteris6e par, un paulement
(48) dans ledit support et un palier de       manche (42) et un support de
pivot (43) reliant le pression sur les appuis (47) entre la surface    to
manche au support. d'epaulement et l'extremite du palier-glisseur
13. Une machine A grignoter avec outil rotatif (12).
suivant une des revendications pr6c6dentes, 11. Une machine A grignoter
avec outil rotatif        caract6ris6e par, le fait que ladite extremite du
suivant la revendication 10, caract6risee par, Ie       pivot (17) consiste
en aretes tranchantes de drilles fait que ledit pivot (14) comprend A
l'ext6rieur une    1s   convergeantes (37) flanquees des surfaces sail-
collerette annulaire (46) radiale fix6e entre ses       lantes (38) qui
s'etendent sn partie le long du extremites, ladite surface d'epaulement
(48) est        pivot. 20 25 30 35 40 45 50 55 60 65 6    


