- 1 - Wirkpiece clanping fixture The present invention relates to a

wor kpi ece clanping fixture as set forth in the preanble of claim1l. 5
Generic clanmping fixtures serve particularly to clanp in place workpieces
precisely positioned for machining, the clanping fixture usually featuring
a workpi ece pallet to nmount or clanp edch workpi ece. 10 The workpi ece
pall et can either be directly secured to the work table of the machine tool

or by meaRTk e ot rkpiece pallet in the latter case featuring
means for Io‘g eic%gaia‘r‘l}ﬁgpgcﬁeﬁtu‘é@t he chuck and neans for defining the position

precisely located at the chuck. Especially the latter neans needs to ensure
exact pasjitioning.n both th and Y, as wel]| as the Z direction. .15 In
series p r&%llﬁ’é??%ﬂ IPHRNYRST I@J?&’ée a wprmpiece Cdam%@g Rﬁqﬂﬂenﬁﬁ S&% syl d%ﬁb?/

i nsert edy i€ loy cldithor .t he machine tool, for exanple by a 6-axes robotic

attachnment. In small series production the workpieces to be nmachined are
cl anped on pallets manual ly or automatically changed in the nmachine tool,

wher eas kn dium seri.es 20 roduct i cl anpi t L [ 0. ceis
el ther  CORBPYE ARG RS et R BF G TR Bl lod WokhEEES prhi®
expensi vgosifléedPRiratbcRhind) @hé R¥EAPINGNMtErd DeigallyfcateRiccaavelkpravengalfdtxt ur e
configured in accordance with the preanble of claim1l which is particularly
sui t abl OfrPUREEN ¢lamPseady Weskpi#eRiuct i on whil st having a sinple
configuration and being cost-effective in production so that the workpi eces
to be machi ned can now be clanped in place thereby in the workpi ece pall et
bot HOqui THé yworkphgdey paist tehi either baf directly seciifeids tolihecwvorts tablei efddeby a

clanmping fixture having the features as set forth in hhe,SOr(‘:he\rac"g %giséi ng
cl ause dhaghigentop! or by means of a chuck, the workpiece pallet in the latte
featuring means for locking in place to the chuck and means for defining the
position precisely located at the chuck. Especially the latter means needs to
ensure exact positioning in both the X and Y as well as the Z direction.
15
In series production the workpieces ~ blanks — to be machined are usually inserted
directly into the machine tool, for example by a 6-axes robotic attachment. In small
series production the workpieces to be machined are clamped on pallets manually
or automatically changed in the machine tool, whereas in medium series
20 producti_on clamping the workpieces in place is either complicated or the clamping

fixture or pallet is relatively expensive.

The object of the invention is thus to create a clamping fixture configured in
accordance with the preamble of claim 1 which is particularly suitable for medium
25  series production whilst having a simple configuration and being cost-effective in
production so that the workpieces to be machined can now be clamped in place

thereby in the workpiece pallet both quickly, simply and reliably safe.

This object is achieved by a clamping fixture having the features as set forth in the

30 characterizing clause of claim 1.

By the clamping fixture now featuring a workpiece pallet comprising at least two

material-elastic excursionable clamping jaws for holding the workpieces, the basic



- 2 - requirenent for a clanping fixture of sinple configuration is

sati sfied, by neans of which the workpieces to be machi ned can now be
clanped in place quickly, sinply and reliably safe. 5Preferred enbodi nents
of the subject matter of the invention read fromthe sub- clains 2 to 15.
Thus, it is provided for in one preferrged further enbodiment that the
clanping jaws are provided with fitted Jaws for shifting and arresting
transversely to t slot so 10 that .the ga . between the fitted jaws |s
var 1 ar e oo Repl s Shmined Dsiwe gt e Cariga i salfeiedls by mbatSot
appl i cat Wi | | | ' ; ;
erbodi ey s PP ARRARE DD B mactiied Saliio bECIEp YR Blact RERGoly
per spect iand refiablywafdpi ece pallet; FIG 2 is a side view of the workpiece
pallet as set forth in FIG 1; 20FIG 3 is a cross-sectional view through
the workpiece pallet; FIG 4 is a viewillustrating the clanping fixture

conpra si PefdtedVBRibRIGRAEBNRAG fe 88bjeet nididr IbfitRe Fhientordfedde FlonR $hé@Bub-
act uat or lm.erel t [ ?Sdl cat ed;
claims 2 to 15.

Thus, it is provided for in one preferred further embodiment that the clamping jaws
are provided with fitted jaws for shifting and arresting transversely to the slot so
10  that the gap L between the fitted jaws is variable. A clamping fixture configured as

such finds universal application.

The invention will now be detailed by way of an example embodiment as shown in
the drawings in which:
15

FIG. 1 is aview in perspective of a workpiece pallet;
FIG. 2 is a side view of the workpiece pallet as set forth in FIG. 1;
20 FIG. 3 is a cross-sectional view through the workpiece pallet;

FIG. 4 is a view illustrating the clamping fixture comprising the workpiece pallet
as set forth in FIG, 1 as well as an actuator merely indicated;

25 FIG. 5 is aview in perspective from underneath of the workpiece pallet, and

FIG. 6 is a view of the workpiece pallet as shown in FIG. 2 but together with a

workpiece clamped in place and indicating a chuck.

30 Referring now to FIGs. 1 and 2 there is illustrated the basic configuration of the
clamping fixture in accordance with the invention as will now be detailed, namely
as regards the workpiece pallet 2. In addition to the workpiece pallet 2 the
clamping fixture comprises an actuator not shown in the first two FiGs. which will



25FIG 5 is a viewin perspective fromunderneath of the workpiece pallet,
and FIG 6 is a view of the workpiece pallet as showmn in FIG 2 but
together with a workpiece clanped in place and indicating a chuck.

30Referring nowto FIGs. 1 and 2 there is illustrated the basic
configuration of the clanping fixture ifi_accordance with the invention as
w Il now be detailed, nanely as regards the workpiece pallet 2. In addition

to the rkpi.ece |let 2 the cl | ng, fixture conprises an actuyator not
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Machined in the main body 3 on both sides of the slot 6 is a conically tapered
concavity 11, 12 each for insertion of a splaying tool - plug - for splaying the two

15 clamping jaws 4, 5. The two splaying tools form a component of the actuator as is
detailed later on.

Each clamping jaw 4, 5 is topped by a fitted jaw 13, 14 which can be shifted and
locked in place transversely to the slot 6 relative to each clamping jaw 4, 5, as
20 indicated by the double arrows, so that the gap between the two fitted jaws 13, 14
is variable. For shifting each fitted jaw 13, 14 three setscrews are provided for
each clamping jaw 4, 5 (not shown). The fitted jaws 13, 14 are secured to each
clamping jaw 4, 5 by means of a linear slide guide. Preferably the fitted jaws 13,
14 can not only be shifted but also replaced to comply with the changing

25 requirements.

Where necessary, the two clamping jaws 4, 5 may be additionally connected to
each other by a pull-rod. One such puli-rod is material-elastically extended in
splaying the two clamping jaws 4, 5, it serving to increase the material-elastic
30  restoring force of the two clamping jaws 4, 5 after removal of the splay tools which,
of course, also correspondingly adds to the clamping force. It is understood that -
the material of the pull-rod as well as its dimensions can be selected and varied as

required. When the main body 3 is correspondingly dimensioned it is possible, of



Each clamping jaw 4, 5 is topped by a fitted jaw 13, 14 which can be
shifted and |l ocked in place transversely to the slot 6 relative to each
clanping jaw 4, 5, as 20 indicated by the double arrows, so that the gap
between the two fitted jaws 13, 14 is variable. For shifting each fitted
jaw 13, 14 three setscrews are provided for each clanping jaw 4, 5 (not
shown). The fitted jaws 13, 14 are secufted to each cl anping jaw 4, 5 by
means of a linear slide guide. Preferably the fitted jaws 13, 14 can not
only be gltivrsedolintawhypwitheppaleddt o conply with the changi ng

25requi renents. \Were necessary, the two clanping jaws 4, 5 may be

addi tionally connected to each other by a pull-rod. One such pull-rod is
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on a chuekaintelysdipporting feet 17 serve to secure the centering disc 18 to
t he in body 3. In addition, the supporting feet 17 act as a Z nount when
cl anﬂ?ng t he workpiece pallet 2 to the chuck. The supporting feet 17 are

di rectly fieRmeohtd G thdiB8d% Mustrated a cross-sectional view through the

workpiece pallet 2. Particularly evident from this view is how the main body 3 is
engineered in one piece. In addition to this, it is evident how the centering disc 18
is secured by means of the supporting feet 17 to the underside of the main body 3.
15
Furthermore evident are the setscrews 20, 21 serving to adjust each of the fitted
jaws 13, 14 on each of the clamping jaws 4, 5. Provided in each of the fitted jaws
13, 14 is a total of three setscrews 20, 21 by means of which the fitted jaws 13, 14
can be shifted transversely to the slot. The setscrews 20, 21 are preferably
20 engineered self-locking so that each of the fitted jaws 13, 14 after being shifted
into position is locked and remains in place even after repeated splaying of the
clamping jaws 4, 5. It is understood, of course, that also separate focking means
may be provided by means of which the setscrews 20, 21 and/or the fitted jaws 13,
14 can be locked in place in each position.
25
Additionally evident is how the fitted jaws 13, 14 are provided with sharp
protuberances 22, 23 in the form of spikes. These protuberances 22, 23 promote
positively locking in place a workpiece by biting into the surface of each workpiece.
The protuberances 22, 23 are preferably made of a very hard material. Lastly
30  evident on the underside of the main body 3 is a chucking spigot 25 secured by
- means of a thread, by means of which the workpiece pallet 2 can be locked in

place on the chuck (not shown).



10 Referring nowto FIG 3 there is illustrated a cross-sectional view

t hrough the workpiece pallet 2. Particularly evident fromthis viewis how
the main body 3 is engineered in one piece. In addition to this, it is

evi dent how the centering disc 18 is secured by neans of the supporting
feet 17 to the underside of the main bogy 3. 15 Furthernore evident are the
setscrews 20, 21 serving to adjust each”df the fitted jaws 13, 14 on each
of the clanping jaws 4, 5. Provided in each of the fitted jaws 13, 14 is a
total of Tohselethselitied éaws 46, 1241t0by1a¢ﬁadgwesrs ohitehwohipiete ttedd alampee), inl4
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of the reference el enent 26. The reference elenent 26 5 is dinensioned
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a workpiece are slighted splayed when actively effective.
20
Referring now to FIG. 4 there is illustrated the complete clamping fixture 1
comprising the workpiece pallet 2 as well as the actuator 27 depicted
diagrammatically. The actuator 27 includes in particular two splaying tools in the
form of splaying plugs 28, 29 serving to spiay the two clamping jaws 4, 5. The two
25  splaying plugs 28, 29 are secured to a mechanical fixture (not shown) by means of
which they can be inserted axially into conical concavities 11 translating sideways
into the slot to provide the material-elastic excursion of the two clamping jaws 4, 5.
A material-elastic excursion or pivoting of the clamping jaws 4, 5 is understood to
be an elastic, i.e. reversible change in shape of the main body 3 in the region of
30 the clamping jaws 4, 5. The conicity of the splaying plugs 28, 29 is selected so that
no self-locking effect occurs in each of the concavities 11, it usually being the case
that the two clamping jaws 4, 5 are material-elastically splayed by means of the

actuator 27 by a few tenths of a millimeter. Once the two clamping jaws 4, 5 have



l4a (FIG 2) of the fitted jaws 13, 14 facing each other are oriented in
the Z 15 direction preferably not conpletely parallel. Instead, the gap
between the two clanping faces 13a, 14a slightly increases inwards in the Z
direction. This inclination of the clanping faces 13a, 14a is selected so
that they are oriented parallel when in6active effect, since the two
clanping jaws 4, 5 for locking in place”a workpi ece are slighted spl ayed

when actlvely effective. 20 Referring nowto FIG 4 there is illustrated
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25. 31. After the two clamping jaws 4, 5 of the workpiece pallet 2 have been splayed
by a few tenths of a millimeter more than the thickness of the workpiece 30 to be

20  chucked, the workpiece 30 can be inserted between the two clamping jaws 4, 5 or
fitted jaws 13, 14 respectively. As soon as the workpiece 30 is correctly positioned,

the two splaying plugs 28, 29 (FIG. 4) can be removed, causing the clamping jaws

4, 5 to spring back to their starting position to lock the workpiece 30 in place.

When clamped in place, a workpiece 30 is usually located with a clamping force of

25  several to a few dozen kilonewtons.

Clamping a workpiece in the workpiece pallet 2 is usually done in tooling up, this
station being provided for this purpose with the actuator 27 as described above for
splaying the clamping jaws 4, 5. By splitting up the clamping fixture 1 into a
30 passive workpiece pallet 2 and an active actuator 27 the clamping fixture 1 can be

configured particularly simple.

The clamping fixture 1 configured in accordance with the invention is cost-effective



15 Referring nowto FIG 6 there is illustrated the workpiece pallet 2 as
showmn in FIG 2 together with the workpiece 30 clanped therein and, nerely
i ndi cated, a chuck 31. After the two clanping jaws 4, 5 of the workpiece
pall et 2 have been splayed by a fewtenths of a mllineter nore than the

t hi ckness of the workpiece 30 to be 20 ghucked, the workpiece 30 can be

i nserted between the two clanping jaws™ 4 5 or fitted jaws 13, 14
respectively. As soon as the workpiece 30 is correctly positioned, the two
spl ayi ng pIngpufagiure and Fp@mily wostpitees onbw latked duplansy botd simahpispeedibine 4,

5t ' ' ti ifi. | ock. th kpi 30 |

ol nce. Pwitd BRES DERED, Shfad e BRidniRd DT ke PResPRGR Db

cl anpi ng patlete afd 2h3rYiee alctidton pLeadRARTY &h [te @okaN6f tHd ABRIgMy Sixture,

wor kpi ece in the workpiece pallet 2 is usuall %IChdone in tooling u&g this
S

SL ati OP BEmRY g RAdeworghiceninaligti 2p de adgitian &fﬁcthmﬁdj‘usﬂaiblasﬁtl jeMised
et og o proBiEHIARIRBeCLSMichd Bbicknese & Iiidd wBY ey BRERRIPIDS 1

cl anpi ng wWarkpiece phllegd. be configured particularly sinple. - 7 - to

manuf acture and permts workpi eces to be | ocked in place both sinply,
speedily and precisely located. Splitting the clanping fixture 1 into a

passi ve Wostkad e&feﬂ%?"e&?fné% fé’leﬂbéﬁin?ﬁti ¥ sfe}g)gﬁ?\t,c\)gtﬁ?(rg%ﬁaﬂtsgﬁ lél{wé'%lé’r?xg“be

costs of the clanping nanely o iece p
addi ti onfixturetise, theoadja)seabibe fin tthe dcopesobtns imentibal Foprikgtaacesthe

di fei S%Srﬁpiggé %Iéi g,[s 5 c%ru?d %fclzonn Pgu?géj sngrla ?hétnthgl tev%eclgr%ptirrwlg jél\\ﬁsr I1$iP:3|’cenCe%d

al |
P to be pressed together material-elastically so that a workpiece can be locked in
place to the outer side of the clamping or fitted jaws. For this purpose the
workpiece could feature, for example, a concavity for insertion of the clamping
jaws. Instead of conical concavities the workpiece pallet could also be provided

15 with protuberances for engaging by the actuator.

Where necessary, the slot 6 and/or the concavity 7 could be filed with an
elastomer. This would, for one thing, reduce the tendency to soilage and, for
another, the vibration response of the workpiece pallet 2 would be improved by the

20 damping effect of the elastomer.

Making use of the material-elasticity of the main body, namely the material-elastic
restoring force of the clamping jaws, for clamping in place a workpiece does away
with the need of separate actuating elements for shifting and clamping the

25  clamping jaws.

Although the clamping fixture in accordance with the invention is particularly
suitable for medium series production, it can of course, because of its flexibility,
also be used in small and large series production.

30



I nstead of the exanpl e enbodi nrent as shown ot her variants of the clanping
fixtures are, of course, feasible in the scope of the invention. For

i nstance, the 10 workpiece pallet 2 could be configured such that the two
clanmping jaws first need to be pressed together material-elastically so
that a workpi ece can be |ocked in place_to the outer side of the clanping
or fitted jaws. For this purpose the mb@Rpiece could feature, for exanple,
a concavity for insertion of the clanping jaws. Instead of conical

concavi t iLd8t efhRefrrelnseddumeahlset coul d al so be provided 15 with

pr ot uberances for engaging by the actuator. Were necessary, the slot 6
and/or the concavity 7 could be filled with an elastoner. This would, for
one thing, redusapibgiderdency to soilage and, for another, the vibration
response of the workpiece pallet 2 would be inproved by the 20 danpi ng

ef fect of t he WarkRieeawallelaki ng use of the material-elasticity of the main
body, 5 narel y ;ﬁﬁnqﬁk&gial-elastic restoring force of the clanping jaws, for
clanping 1 n place a rkpi ece does away with the need of separate actuating
el ement s 4f or shirfipinggaand cl anpi ng the 25 cl anping jaws. Al though the
clanmping fixture in accordance with the invention is particularly suitable
for nediénlsepkﬁgmﬁgd@ﬂction, it can of course, because of its flexibility,
al so be gsed igpysmal |l and | arge series production.
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10 8 radial incision
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11 conical concavity
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17 supporting feet
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Claims

1. A clamping fixturé (1) featuring a workpiece paliet (2) for holding workpieces
for machining, the workpiece pallet (2) comprising means (25) for locking in place
5 onachuck (31) as well as means (18,18a) for precisely defining the position at the
chuck (31), characterized in that the workpiece pallet (2) comprises at least two
material-elastic excursionable clamping jaws (4,5) for holding workpieces (30).

2. The clamping fixture (1) as set forth in claim 1, characterized in that the
10 workpiece pallet (2) comprises a main body (3) provided with a slot (6) defined by
the clamping jaws (4,5), the clamping jaws (4,5) being material-elastic
excursionable transversely to the slot (6) and each workpiece (30) can be locked
in place by means of the material-elastic restoring force of the clamping jaws (4,5).

15 3. The clamping fixture (1) as set forth in claim 2, characterized in that the
main body (3) is configured in one piece and made of metal, particularly of
hardened or stainless steel.

4, The clamping fixture (1) as set forth in claim 2 or 3, characterized in that the

20  clamping jaws (4,5) are provided with fitted jaws (13, 14) for shifting and arresting
transversely to the slot (6) so that the gap (L) between the fitted jaws (13, 14) is
variable.

5. The clamping fixture (1) as set forth in any one of claims 1 to 4,
25  characterized in that the clamping fixture includes an actuator (27) for material-

elastic splaying and/or contraction of the clamping jaws (4,5), the clamping jaws

(4,5) being material-elastic excursionable by the actuator (27) for receiving a

workpiece (30) to such an extent that the workpiece (30) after release of the

actuator (27) can be locked in place by the material-elastic restoring force of the
30  clamping jaws (4,5).

6. The clamping fixture (1) as set forth in claim 8, characterized in that the
main body (3) of the workpiece pallet (2) is provided with concavities (11) and/or



14fitted jaw 17supporting feet 18centering disc 2018a centering openings 19
20set screw 21set screw 22spi ke 25 23spi ke 24 25chucki ng spi got 26reference
el enent 27act uator 3028spl ayi ng pl ug
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protuberances for engaging by the actuator (27) for material-elastic excursion of

the clamping jaws (4,5).

7. The clamping fixture (1) as set forth in claim 6, characterized in that

5 machined on both sides of the slot (6) is a conically concavity (11) in the main
body (3) and that the actuator (27) comprises two splaying plugs (28, 29) each for
insertion into each of the concavities (11) to splay the clamping jaws (4,5).

8. The clamping fixture (1) as set forth in any one of claims 4 to 7,
10 characterized in that the clamping fixture (1) includes a reference element {26) for

setting the gap between the fitted jaws (13, 14).

9. The clamping fixture (1) as set forth in any of the claims 4 to 8,
characterized in that the fitted jaws {13, 14) are configured replaceable.

15
10.  The clamping fixture (1) as set forth in any one of claims 1 to 9,
characterized in that the clamping jaws (4,5) or fitted jaws (13, 14) are configured
to positively and/or non-positively lock in place a workpiece (30), the clamping
force being generated by material-elastic excursion of the clamping jaws (4,5) or

20  their material-elastic restoring force.

11, The clamping fixture (1) as set forth in claim 2, characterized in that the slot

(6) bottoms into a round concavity (7).

25 12. The clamping fixture (1) as set forth in any one of claims 4 to 7,
characterized in that the fitted jaws (13, 14) are provided with protuberances (22,
23) and/or recesses for achieving a positive connection with the workpiece (30) to

be ciamped in place.

30 13. The clamping fixture (1) as set forth in any one of claims 1 to 12,
characterized in that the workpiece pallet (2) is provided at the underside with a

chucking spigot (25) for locking it in place at a chuck (31).



29spl ayi ng plug 30wor kpi ece 31chuck -9- Clains 1. A clanmping fixture (1)
featuring a workpiece pallet (2) for hol ding workpi eces for machining, the
wor kpi ece pallet (2) conprising nmeans (25) for locking in place 5 on a
chuck (31) as well as neans (18,18a) for precisely defining the position at
the chuck (31), characterized in that the workpiece pallet (2) conprises at
| east two material -elastic excursionable clanmping jaws (4,5) for holding
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mat eri al -teeahiick (Bestoring force of the clanping jaws (4,5). 153. The
clanpi.ng fixture (1) as set forth in claim2, characterized in that the

mai n gody (3) is configured in one piece and made of netal, particularly of
hardened py§. stghd 4 %@1 t t. f n
claim2 or 3, chakﬁn?%trp%%uﬁenﬁt) S?h prpFar'rr)él ﬁ{j I'(zi]r)c\c%jizég '%rtgélt){rhoéw ded

with fittredin body (31)33 prdyidedratghe fmdagma@dvmae&htmmg disog¥ 8} fiskeytetidntde

slot (6) cse?\tet}rrl]nagt open:r% (%3), qﬁémgeenr%e;n?ge Jléé t(?ﬁl) bae\ll\rl?g (sle%ure1d4)byl rsne\é%g gfb e.

supporting feet (17) forming the Z mount at the main body (3).



5. The clanping fixture (1) as set forth in any one of clains 1 to 4, 25
characterized in that the clanping fixture includes an actuator (27) for
mat eri al -el astic splaying and/ or contraction of the clanping jaws (4,5),
the clanmping jaws (4,5) being material-elastic excursionable by the
actuator (27) for receiving a workpiece (30) to such an extent that the

wor kpi ece (30) after release of the actyat or (27) can be | ocked in place by
the material-elastic restoring force o{ the 30cl anping jaws (4,5). - 10 -
pr ot uberances for engaging by the actuator (27) for material-elastic
excursion of the clanmping jaws (4,5). 7. The clanping fixture (1) as set
forth in claim®6, characterized in that 5 machined on both sides of the

slot (6) is a conically cdﬁga%ity (d1) in the main body (3) and that the

actuator (27) conprises two'sp g pl (28, 29) each for insertion into
each of the concavities he c ing jaws (4,5). 8. The
clanmping fixture (1) asfset fo ne of glains 4 to 7,
10characterized in that | anpi i ncl udes a reference
el ement (26) for settin bet ittjed jaws (13, 14). 9.
The clanping fixture (1) jas“-se T H 1) | he clains 4 to 8,
characterized in that th i ted [J|aws 14)/ are configured repl aceabl e.
15 10. The clanping fixtute (1) as s fo ip any one of clains 1 to 9,
characterized in that the npi ng jaws ( or fitted jaws (13, 14) are
configured to positively and - positi y [Fodk in place a workpiece
(30), the clanping force [bei ng generated terial -el astic excursion of
the clanping jaws (4,5) their efial-el @ restoring force.
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11. The clanping fixture (1) as set forth in claim2, characterized in that
the slot (6) bottons into a round concavity (7). 2512. The clanping fixture
(1) as set forth in any one of clainms 4 to 7, characterized in that the
fitted jaws (13, 14) are provided with protuberances (22, 23) and/or
recesses for achieving a positive connection with the workpiece (30) to be
cl anped in place. 3013. The clanping fixture (1) as set forth in any one of
claims 1 to 12, characterized in that the workpiece pallet (2) is provided

at the underside with a chucking spi €25) for locking it in place at a
chuck (31). -11- 14. The clanpin@ fixturé& () as set forth in any one of
clainms 1 to 13, characterized injthatwuth r kpi ece pallet (2) is provided
at the underside with at |e = n = i ngs or centering pegs
to precisely define the positiEn- ck£31) 15. The clanping
fixture (1) as set forth in\chak N X %\Kfigg“Th that the main body
(3) is provided at the undgriihdenwitinvjals RgNali sc (18) inserted into
centering openings (18a), tlhe \: PR :\)eing secured by neans of
supporting feet (17) form g bhe YN NtReswaln body (3). 1/3
N
17 xsk\ 17
2
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