Manual Cutting Tool for use in Gafting This invention relates to a rmnual

cutting tool for use in grafting, for instance in viniculture*abhoricuture
and horticulture. Several devices have been devel oped for grafting in 5

vini cul ture, aboriculture and horticulture. HUPS 179 082 and DE- OS 26 02
316 spegjifly such types. These devices cgnjain a cutting elenent which is ~
abl e toQ&"oduce an incision in the understock with one single cut, i

respect \e&ly, and it beconggu;Possitihg 1001 Crér &ggeigr@fa?gi,{sn pr edet er mi ned

i dentical shapes. Most frequ Y the Knives are torned so as to enabl e

the grafting of a glreek orre%%é Howev nives

the aid of which graftiifyer
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satisfactory since @nafdis abhdes Wiabb seahthdleyise@ssat ghefeidi Ganot take at all
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of juice beimg vahi¢lrnsd, abgracuptiee dnar néecplitané S, HOEEE 089 @8k yanaheg: t here

is a conplete matching of the understock and the graft.

insignificant, such as for exanple harm ng of the grafts in the course of

_ Compl ete 20
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omega-profile. Howevér, knives are also kriowr;, by the aid of which

grafting in a U-Shaped profile is also possible.

Said devices ha?e considerably increased the productivity of

grafting compared with the omega-profiie knives.

However, the

18 results were far from satisfactory since grafts.méde with said

devices either did not take at all but if taken were only half-

sided. The reason for this is that the stream of juice being of

utmost importance for the plants, begins only when there is a

complete matching of the understock and the grarft.,
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Complete

matching can be hindered even by faults seemingly otherwise quite

insignificant, such as for example harming of the gra&s in the

course of grafting. Unfortunately the cutting kniv

= -

presently in

use tend to harm the grafts in addition tc shearingz; the grafts are

elastically deformed and bent. Due to deformaticn znd bending the
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graft will be destroyed and the shape of the grafi{ will be

. Thus, it is an object of the invention tc-develop a manual

cutting tocl for grafrting by the aid of which grafting can be

performed without harming or destruction of the graft, with
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- 2- accurately formed shapes and which will allow tinme savings in the _
cutting and grafting procedure. Although pure shearing could be obtained by
having the cutting edge in the cuttlng direction, the change in the
grinding angle in 5 the course of grinding nust be al so consi der ed. (rg
Aecordingly, .the invention relates to a mamual cutting tool for useliVvf_
grafting, including a cutting element with a curved cutting surface, the
cutting surface hearcnrptaly iflorresd shaveacandamtich eidiraldpwmdmagsavibgy igkhkace,
and a |l ocating el enent manual |y novabl e 10 in the cutting direction

agai nst the cutti rRytéingnerd graftdpeingoesirenner surface is inclined with
respect to the cutting direction by an angle in the range 0.5 to 30 and the
outer surface is inclité&BewgntPrrecsisering 6°‘E]r?eb%l?f’f:?‘r?§dcﬁyr BRYNgnthsy cuitinggl e

in the range075t05 ouse od| nt the free
end of the cutting r’f“a%he (:’f'ﬁtmﬁn%rf%{v}?é’f‘dst Bhdies}® F’élmﬁﬁ?ﬁ i2REY &Y an

angl e in the " 8908, Lr QLD Je0gARD: Y {%apaqgs éogsm%e&utt' ng direction. In

a further advantageous e i ment e proposed cutting tool, flanges of

the cutting el ement argchidataghy,ntie Rabélition eleesiat t2Q M&@%tpﬁ{_ tdal
pl anar parts and the thickness of the cutting elenent in the hol ding

el enent - 3- i s fpreadecin tghaftings inblwding s6 catting Selemérdt Rgthedocurvdde
cutting elenent is advantageously arranged symetrically about a plane

| yi ng per pendi cul ssutding herfpas althelcustingasunfare having be ihoédispyfaglecamings. 5
When grafting the grafts with the cutting el ement shaped according to the

i nventi on a subst aqﬁag'r%_qppydlﬁxgr@ter surface, and a locating element manually movable

o 10 in the cutting direction against the cutting element, wherein th¢
inner surface is inclined with respect to the cutting direétion by
an angle in the range 0.5 to 3° and the outer surface is

inclined with respect to the cutting direction by an angle in the

range 6.75 to 5°.

15 In an advantageous  embodiment the free end qf the cutting
surface (the end towards the handles) is inclined by an angle in
the range from 10 to 45° with respect to the-éutting direction.

In a.£Urther advantageous embodiment of the proposed cutting

tool, flanges of the cutting element are fixed in a holding element

20  between parallel planar.parts and the thickness of the cutting

element in the holding element




shearing process is taking place. This bossi bility is yielded by angf e B
previously nmentioned. The stub cut has a substantially faultléss, and
wel | - shaped surface. 10 The tool can be used for preparing all kinds of &

graft, for exanple those for vine, fruit or ornanmental -shrubbery and
grafts nay.A4e prepared indoors in winter, in the spring on the spot and irL;,_,
addi ti on\}¢/ t hese green- grafting or propagation by cutting are possible.

15 A preferred enbodi nent of the 3nvention is described by way of
exanple, with reference to the draw ngs, wherein: Figure 1 is _a side view

of a cutting toolsageertiengthan tes i thiglness atoits cuttipggedeger sHees a

Second or oss. oot Pk Bece IPEHE LS MR Sclis1 BiiEnged LRHBECR SN, O

a third cross-seabboh & glame olging perpdrad idaliare off thegpacallePAspbaean i n

Figure 1 a cutting tool _accordipg,to this invention has first and second
| ongi t udi nal menﬁgFE,s of thﬁa@?ffglgc%%ﬂﬁf‘tpﬁ'vot 8. On one side of the

pi vot the |gngi tudi najpBRPes e Bhe e Vigch 1S SAKE che Bapdifg. o3 i ch
may have any conventional Shape. §EBet vve%‘rjlathe curved porti ongo? igﬂ%nwinr st

menber 7 and t hespaped 8ccordingtbherthe sinvernsfifors@t spbstaohially pureunded
prol ect 119, Pt ece TP b AICk Soqh s GRS, PaYoBoseiRtey 19 he
: yielded by angle B previously mentioned. The stub cut
has a substantiaily faultless, and Well;shaped surface. -

10 The tool can be used for preparing all kinds of graft, hd
for example those for vine, fruit dr ornamental
shrubbery and grafts may be prepared indoors in winter,
in the spring on the spot and in addition to these green-
grafting or propagation by cutting are possible.

15 A preferred embodiment of the invention is described
by way of example, with reference to the drawings,
wherein: _

- Figure 1 is a side view of a cutting tool according
to the invention,.

20 Figure 2 shows a first cross-section A-A through =

the device of Figure 1, ' ~

Figure 3 shows a second cross-section B-B through
the device of Figure 1, and
Figure 4 shows a third cross-section C-C through

25 the device of Figure 1.

- As shown in Figure 1 a cutting tool according to this
invention has first and second longitudinal members,
7,. 5 having a common pivot 8. On one side of the pivot
the longitudinal members are curved to serve as handles,

30 ' which.may have any conventional shape. Between the

curved portion of the first member 7 and the pivot 8



si de of the projecting piece. The end of the guide 5 portion 4 renote
fromthe pivot i's bent over perpendi- cularly to forma holder 2 for a
cutting element 1 having a cutting surface.

- Apinis located in a bore in the projecting piece to serve as the f\b{.
Thg ,second nmember 5 can be 10 angul arly noved about the pivot 8 rel i '
to the first nmenber 7. The s$econd nenber 5 extends fromthe pivot 8 a
angle to the handl e thereof and the end of. tthi<s extension renote fromthe
pivot 8 is round and cl evis- shaped and houses a bore through which a pin

passes for 15 C°”gﬁ‘é%”%ga?ne&f'f%?gg?@éﬂﬁe%t'hh‘i %bﬁaghﬁgﬁaﬂééﬂé ng

has one end attached to t Irst me re the curve e portion
nmeets the off-st poptiece hodsihg théepierd &t tthehed fisetpporsi ovbextend ings

t he second nmenber about, pi yot 8 fhus | nduges tq-and-fro noyenent 20 of .
the arm 6 agai nst tﬁ@’§BBi¥§?mA? Ry $Hed <§Q¥9%9Pﬁr5F°Phé’gBPdEgﬁo?Eh?ﬁ1 4

there is a groove fgggaupdi EHeapi‘Gj’é@iﬁx%O&?édélg ThRMeRl 3f thxeguidethe
end of the arm6 renote fromthe pin 9, by neans of a further pifn (not

shown). The | ocati npoztéopnt 28emoe hfxom the miwer disr beos pweraperpéntdi-at
the end renpte fromarr,m 6,and an inteyior ess. On.each gide of,the .

| ocating el enent 3 FH&F e ﬂrf-gﬂgﬁg%eﬁi%S%nif'FHthgﬁaFZFWﬁagaﬁ ﬁhv1ng a
under stock and the pugegsgOéurizhedlt cut out by the cutting el enment, having

two 30 parallel spaced apart flanges which are fixed to the holder 2 of
the first member 7 by meaAsPén $&rtogatethein a bpre in the projecting piece

U to serve as the pivot. The second member 5 can be
10 angularly moved about the pivot 8 relative to the first
member 7. The second member 5 extends from the pivot
8 at an anglé to the handle thereof and the end of this
extension remote from the pivot 8 is round and clevis-
shaped and houses a bore through which a pin passes for
15 ‘ connecting an end of an arm 6 to the extension. A spring
- has one end attached to the first member 7 where the
curved handle portion meets the off-se portion and the
other end attached to pin 9. Movement of the second
member about pivot 8 thus induces to-and-fro movement
" 20 of the arm 6 against the spring.
| Along the whole length of the guide portion 4 there
is a groove for guiding a movable locating element 3,
fixed to the end of the arm 6 remote from the pin 9, by
means of a further pin (not shown). The locating element
25 3 has a cut-away surface in each side at the end remote
' from arm 6 and an interior recess.
On each side of the locating element 3 there is an
L-shaped piece 11 for sq>arating an understock and the
pieces of plant cut out by the cutting element, having two
30 parallel spaced apart flanges which are fixed to the

holder 2 of the first member 7 by means of screws. The



cross-section of the cutting el ement is shown in the further figuresi The
novabl e second nenber 5 can be kept in a fixed, closed position by using a
conventional protection plate 5 which abuts part of the projection in thes

cl osed position. As it can be seen in Figure 3 or 4, the cutting elenment 1_
I's bentf 19 p a U-shaped form Obviously it can instead be shaped in the
form of ¢ greek letter O onega or otherwise. The cutting surface has an
i nner

¢~an outer side. The surface is ?rgund in the cutting direction,
shown in Figure 2. The flanges of the culiting element 1 are placed between

paral l el planar pafdss-tectddpeolfi thkycutting dé hgnerit &l mshdiwnl @nagHet he
hol der 2. The spaC|n of the parts is Vr in the holding elenent and its
value is at |eastturthprefigazesne naxi mum thickness V of the material of

the cutting el ement 1q4fd ik skBohll Se t%gc%’% fléegﬁ: ns?ﬁﬁ%%g,. and

torsion stresses arising urlng cutting In T1Xxlng
hol di ng elenent ]ilmﬁedtstMHHDMn@yeusiBgtalconwemnnanai(tmbtéEmdsa plakseses

woul d be abl asi.| break the oI i ng el enent ch.is akened by
the bores an nar c&ﬁge E%h%%ﬁ+?n.§n§ﬂva gﬁs to
mai ntain the orlgbggﬁtﬁdy<:kness of the 25 elenment in the holdlng el ement 10

as shown in Figure 4. Practically it means that thickness V should
correspond r to at |edst ithecag det seent incRbgese\3 @ 4hdheutcuittgngl enent

1. The cross-sectipn of the C ttlng el enen 30 cypti.n irection i

"5 shoun i n F gurtt e, o it Hebteo B ETE Hiadnobed ety Bstit £ s an

angle B from can instead be shaped in. the.form of ‘the greek lexz:er \;J
10

omega or otherwise. The cutting surface has an izner

and an outer side. The surface is ground in the cutting
direction, shown in Figure 2.
The flanges of the cutting element 1 are placed
between parallel planar parts of respectively, a holding
15 element 10 and the holder 2. The spacing of the parts,
is Vr in the holding-elemeﬁt-énd its value is at least as
great as the maximum thickness Vv of tbe material of the
cutting element 1 (Figure 2). In this way the significant
shearing and torsion stresses arising during cutting in
20 the fixing part, in the holding element 10 of the cutting i;é
element 1 can be avoided. These stresses would be able
to easily break the holding element 10 which is -weakened
by the bores and narrowed parts. As a consequence it is
advantageous to maintain the original thickness of the
25 element in the holding element 10 as shown in Figure 4.
Practically it means that thickness Vr should correspond
to at least the greatest thickness VV of the cutting
element 1.
The cross-section of the cutting element 1 in the
- 30 cutting direction i is shown in Figure 2. The inner

- side of the cutting element 1 subtends an angle & from
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-6- the cutting direction i, while the outer si de subtends an angle a
fromthe cutting direction. Expediently the angle B lies in the range\fron1
@.5 to 30 and the angle [err] in the range fromO0.75 to [err] Lo N
angles 5 produce thicker and stiffer grafts, while the higher one duce
thi nner and rnore flexible grafts. The scion is bent away fromthe c I ng
eMEnent but becones deforned; accordingly the angle of declination of the
grinding angle is conpensated too. It is 10 expedient to grind down the
surface at the free end nearest the handles and contiguous with the outer
 side of the cuttingtheepiitting diseetienchd witidie the ?4tem t heidet subkends

direction which is ip spglgpgrOfggﬁFgk%a@ﬁﬁifﬂéﬁﬂ$g%éflo 50'E¥£é§iggﬁﬁ%her
i

angl es 15 the knife wou ecédne qui y Worn, iTe WtH ang
than 45 the graft wthledahgleapnitdesThr vheltiargeffrone Of.iSeeoe3d aHdf tlee

shoul d preferably not exceed,? unless diffic I es Jon cutting and
harmi ng of the graf 888zfe%qotPr EBEi FAB8E ?ﬂpzﬂéﬂ%kﬁﬂ SThe LOWEFN@NELeS mmay

20 be operated ap f%‘rlo@(ﬁ'e 9&1&&%@615{1&9#{@5@5 Fg]:%cf_ttjs",evﬂi"’ltee h hﬁiéﬁéf es
acts to pull the arm6 to the left 1n the drawihg 1.€. towards the“handl es
and t he novabl e secpard¢dmerbshifngvyvaesdameye fflanitile fgnafitsnenber 7. As a

conseduence of (11 22 THETSHLCR! 1LeeRPIAng A% e SpingehEheen
el enent 3 .by the greQte beevmedsdelioriadsl &6cordingly the angle of declination
_' - of the grinding angle is compensated too. It is
o 10_ expedient to grind down the surface at the free end
nearest the handles and contiguous wiﬁh the outer side
of the cutting element so the free end |
angle a, from the_éutting direction which is in the
approximate range from 10 to 45°, With lower angles
15 the knife would become quickly worn, while with angles
higher fhan 45° the graft would be harmed. The width s .
of the free end surface should preferably not exceed 2mm,
unless difficulties in cutting and harming of the grafts'
are not required to be avoided. The cutting tool may
20 be operated as follows:

On releasing the protective plate, the spring acts
to pull the arm 6 to the left in the drawing i.e. towards
the handles and the movable second member 5 moves away
from the first member 7. As a consequence of this

25 movement of the spring, the clevis-shaped element holding
the locating element 3 is guided together with the locat-
ing element 3 by the groove towards the handles.

The understock is then placed in the space between
the depressed locating element 3 and the cutting element

30 1, and over the cut—aﬁay surface of the locating element

3. At the same time the second member 5 is manually



The understock is then placed in the space between the depressed | ocating

el ement 3 and the cutting elenent 30 1, and over the cut-away surface of

the locating element 3. At the same tine, the second member 5 is nanually 3
pushed back\towards the first nmenber 7 against the force of -the spring and_
the spri en returns the arm6, the clevis-shaped el ement and |ocating,,

el enent \t rds the cutting element 1, and the U shaped cutting edge of 5
the blade cuts off a graft as desired: 7By repeat edly openi ng and cl osi ng

e 1S5, 0, SGEGRRATHIER e ! e L AR akbiBLPEHR FBEL NS

under st ock off I'S renoved by nean I g
elenent 3. 10 of th@pep&&ngnanﬂ the spring thepivetsumnsf aheeaefn approxi -

mately 40 N, and ,so it can operated w t hout, diffi uIt ci ons
Gt Cuding the t SBe SAESRATABaPRa: RISRIRG RS oIPCARi T lemenit 31 §OURERT e

and the procedurigg %u@%qgﬁnﬁiémlﬁteif'&ﬁ&”%héfﬁukﬂéﬁﬂd'd@ﬂyiﬁ ”Gd&@eoEse of

t he conventi onal t ool e tool can be used for preparing a ki'rnds of
graft, for exanthe tlasle cotsvpfi, af goaft oas clesimad .al Eyhm&bbemydémd grafts

2041 1 on Lo t heSBeaNaEnarar FARETEE FROpBLERT by Sl MITRRESpdes bl o,
- 8- the L-shaped pieces 11 help to take the understock off
the blade. The graft is removed by means of the locating
_elemeﬁt 3. =
10 Operation of the device requires a force of approxi- -/
mately 40 N, and so it can be manually operated without
difficulty. _

Scions cut using the tool according to this invention
can be accurately gfafted and the procedure is much more

15 efficient than that involving the use of the conventional
tools. :

The tool can be used for prepéring_all kinds of
graft, for example.those for vine,_fruit or ornamental
shrubbery and grafts may be prepared indoors in winter,

20 in the spring on the spot and in addition to these

greengrafting or propagation by cutting are possible. o



CLAI MBS 1. A manual cutting tool for use in grafting, including a cutting
el ement with a curved cutting surface, the cutting surface having an ipper
surface and a correspondi ng outer surface,and a |ocating elenent 5
manual |y novabl e .in the cutting direction against the cutting el enen
wherein the i-nner surface is inclined with gespect to the cutting dir fon
af™an angle in the range 0.5 to 30 and the outer surface is inclined -with
respect to the cutctirgs di rectionby an angle in the range 0.75 to 5. 10

2. A manual cutting tool according to-claim3, wherein the free end of

the cutting surfage towards.the. handles is inclined hy an e in the

range from10 to 2'50 W PR BEE R %" §§|°Ed"ts i’f{bgﬁﬁté%%’l dﬂgﬂ%mg AACHEARR
cutting tool accorgd] . i ' el W . of._ the said

free end of the cue;i %'?%dzt ghﬁ‘ gcéenriegd }Mgg@ﬁ Esé}ﬁggcemﬂgﬁ%&?uﬂgnsauﬁa%?e gﬁ‘f”t"ﬁng

tool according to sAnynreResiraéd ahdt EokrRsponddhieBkér tsntefa%@g?rﬁﬁﬁtﬁ)cgfsintghglement
cutting elenent are fixed in a holding el enent between parallel planar

parts and the5t hi sknesidyofoviahbe dnt thenguith f@EFedtion @alrdtding c@HBAE N ehehtat
|.east as great as its 20 t hi ckness at its cutting edge. 5. A manual
cutting tool accomiprgint thelinnen furfaberisi indliigec with mgsmEceénenthé suttihgnged
symmetrically to a _plane |ying perpendicular to the parallel planar parts
of the hol di ng el GAEPRtiop an am apgifidn gt rangg 9-Goko f33rangsghd qutgraburfage

constructed and 25 . arr nged substantially as herein described with
reference to the dFaW%@Ee with respect to the cutting directionby an angle in the

- range 0.75 to 5°,
-

10 2. A manual cutting tool according to claim 1, wherein the free
end of the cutting surface towards the handles is inclined.by an
éngle in the range from 10 to 45° with respect to the éutting
direction. |
3. A manual cutting tool according to claim 2, wherein the width

15 . of the said free end of the cutting su?face is leés than 2 mm.

4, A manual cutting tool according to any one of claims 1 to 3,
wherein the end parts of the cutting element are fixed in a holding
element between parallel planar parts'and the thickness of the

S cutting element in the holding element is.at least as great as its

20 th;ckness at its cutting edge.

5. A manual cutting tool according to glaim 4, whérein the cutting
element is arranged symmetrically to a plane lying perpendicular
to the parallel planar parts of the holding element.
6. A manual cutting toél for use in grafting, constructed and
25 'arranged substantially_as herein described with reference to the

drawings.



