hﬁ&é@PING APPARATUS' 5 This invention relates to clanping apparatggﬁk t
er apparatus for clanping a netallic nould is often inconveni ﬁ_b?,lj
because a | engthy operation 10 is necessary to attach or detach the
metal|ic nmoul d. The present invention seeks to alleviate these'difficulties
ang-to provi de a conveni ent clanpi ng apparatus which nmay be attached to or
detached frominter alia a nmould easily and safely in a short time. 15
According to the present invention-there is is provided a clanping _
apparatus for attachment to a nounting surface, said clanping apparatus fﬁ
conprising a clanp nenber having a stepped clanping surface providi ng

alternative clanping levels at one end, 20 .a space bl ock coupl ed at
the other end to said one endCEHMRING APPARARHBher so that when said space
bl ock is between said clanp nenber and said nmounting surface it is
rotatable in a plane substantially normal to said nounting surface, - 2-

thereby to provide at | east two operative dis- positions of said space
bl ock to provide further

i - This invenéion relates to clamping apparatus.
However apparatus for clamping a metallic mould
is often incon&enient, because a lengthy operation

10 is neceésary to attach or detach the metallic mould.

The present inQention seeks to alleviate these
difficulties and to -provide a convenient clamping
~apparatus which hay be attached to or detached from
inter alia a mould easily and safely in a short time.

15 According to the present invention there is is
provided a clamping appératus'for attachment to a
mounting surface, said clamping apparatus comprising
a clamp member having a stepped élamping surface
providing alternétive clamping levels at one end,

20 a space block coupled at the other end to said one
end by a coupling member s? that when said space
block is between said clamp member and said mounting
sﬁrface it is rotatable iﬁ a plane substantially

normal to said mounting surface,



4 : .
alternative-cldnping | evels of said apparatus with respect to said nounting
surface. 5 The invention will now be described by way of exanple
omfly with reference:to the several figures of the acconpanying draw ngs in
whi chy/Figures 1, 2 and 3 are representations of the prior art. 10
ln'thé~dramﬁng§:- Figure 1 shows a plan view of the nodus operandi using a
conventional clanping apparatus for clamping a netallic nould; Figure 2
shows a view in perspective of a clén% 15 bar that is known, Figure 3

isaviewin persgﬁg#éﬁfggg §i§g€¥g~géagp;§g @gﬁgﬁaéygt{&é &g&-1n the

cl anpi ng operation o gur e rgure IS a ar” view of an apparatus for
20 . clanping apgBigibhs Hf“é&'i?n? COTHEHER b BréPLad" eeLler NVENt i ON;

Figure 5 is an elevational view o e apparatus of Figure 4; Figure 6 is a
sectional view takegepfat¥e281ampingcLévels SRt £81d Vapparatusi gLt 5;
respecE to said mounting surface.
5 . The inveﬁtion will now be described by way of
example only with reference to the several figures
of the accompanying drawings.in which: ‘
Figures 1, 2 and 3 are representations of the
prior art;
10 " In the drawings:--
- Figure 1 shows a plan view of the modus operandi
- using a conventional'clamping apparatus for clamping
a metallic mould;
Figure 2 shows a view in perspective of a clamp
15 bar that is known,
Figure 3 is a view in perspective of a known
clampihg apparatus for use in the clamping qperation
of Figure 1;
Figure 4 is a plén view of an apparatus.for
20 '~ clamping a metallic mould in accordance-with the
present invention;
Figure 5 is an elevational view of the apparatus
of Pigure 4; _
Figure 6 is a sectional view taken on the

25 section station VI-VI in Figure 5;



.Fi gures. 7A to 7E are schematics of clanping states in which-an

achment plate of various thicknesses (not shown) may be clanped; Figure
. \8 Vs a schematic elevation of another 5 enbodi nent of this invetion
signMar to Figure 5, Figure 9 is a view in oblique perspective showi ng one
way- of easily attaching the cl anping apparatus of the invention to a nould;
Figure 10 is a plan view of a furtfer apparatus 10 ~ for clanping a
metallic_nould in accordance with the present invention (simlar to Figure=.
2); Figure 11 is anpghevési A €6 TDCaP@PS¢RémSt BEOVEE | glamping 10, Figure %~
12 is a sectional view taken on the 15 section station XII-XI1 in
Figure 11; Fi ge¢geds i whiélVahnaobhélinenbepbpestofevatione separated main
parts of the apparatus shown in Figures 10, 11 and 12 with coupling pl ates
renmoved. 20 thicknes&esec(notgshown) omaycbercbanped;in Figures 1, 2 and 3
it can be seen that the known cl anpi ng apparatus conprises a clanp bar A a
space bl ock B and aFbguteC8 Becauschemathetelevation| @f asethenre cl anped

face to face on a fixed die - plate D 25 ~.and a npyabl e gie - plate D
of theSnoul di ngmhedineat of this invetion similar to Figure 5;

L 4

Figure 9 is a view in oblique perspgctive
showing one way of easily attaéhihg the élamping
apparatus of the invention to a mould;

Figure 10 is a plaﬁ-view-of a further apparatus

10 for clamping a metallic mould in-agcdrdance with the
| present invention (similai to Figure 2);

Figure 11 is an elevation of the apparatds
shown in Figure 10;

Figure 12 is a sectional view taken on the

15 section station XII-XII in Figure 1l1;

Figure 13 is a view in oblique perspective
of the separated main parts of the apparatus shown
in Figures 10, 11 and 12 with coupling plates
removed.

200 Referring now to the prior art in Figures 1, 2
| and 3 it can be seen that the known claﬁping
- apparatus comprises a clamp'bar A, a i?éce block B
and a bolt C. Because two metallic moulds.El,E2
‘are clamped face to face on a fixed die - plate D

25. and a movable die - plate D of the moulding machine,



&

- 4 - at upper ‘and | ower ends of both sides, eight pieces of apparatus are
used to clanp the netallic noulds onto the nDuIdlng machi ne. Attachnent

ptates [err] and.[err] are pressed toward 5 . the die. - plates D.D, of

t he wﬁﬁldlng machi ne by the clanp bars A The clanp bar Ais a | ong block
having a slot G (Figure 2). The bolt C (Figure 1) passing through the sl ot

G is-screwed on the die - plates [«dr}= . The space blocks B are inserted

10 between the clanp bar A and the die - plates D.D, to keep the clanp

bar— A paral |l el wiath uppers@nd diowes ®nds offoboddf @tlyiesuhellg@ltt splecnsst first

be conpletely removed to detach the clanp bars Afromthe die -

plates. In thisdaAPRIFAtNGEATE BFes touclamp the petalhist “Bé‘lééne for

the full length of its screm/cquplln and this is very tedious owing to the
need to rotate tRRY%Y] €.according to the different

the space. bl ock B W?Fﬁ%“afqﬁr’riafz{ér R B A N R T
must be qpplled éﬁgﬂéae - plates D.D, of the moulding machine by the
| clamp bars A. The clamp bar A is a long_blgck
having a slot G (2igure 2). The bolt C (Figure 1)
passing through the slot G, is screwed on the die -
plates D.D, . The space blocks B are inserted

ld between the ciamp bar A and the die - plates D.D,
to keep the clamp bar A parallel with thé séid die
plates. |

For safety, the bolts C must first be completely
removed to detach the clamp bars A from the die -

15 plates. 1In this case the operation of turning the
bolt must be done for the full length of its screw
~coupling and this is very tedious owing to the need

~ to rotate tbe bolt many times.
Next, according to the different thicknesses
20° of the different attachment plates F, that may be
used the space block B with a thickness appropriate
to the attachment plate F musf'be applied. There-~
fore many sizes of space blocks are essential for
- success. o

25 Thirdly even if the bolt C is difficult to



g%ﬁ?ly

even

ny sizes of space blocks are essential for success. 25° ' -

If the bolt Cis difficult to turn, the operator nust turn

anner engaged with the bolt C by one hand, while holding the clanp bar
Arand the space block B with his other hand. Since, if the clanp bar and

t he space bl ock were left 5 unhel d, the space bl ock B may fal

I njuring the operator. Hence the conventional clanping apparatus takes a

long tine to attach or detach t8 Ph& die - plate of the noul ding machine -=;

and the operation is

10 not al wa I g
resol ve t hesetUFPri B PRETARGENBESEN WA PaABRRGSApFRPAEES HAtPheen
proposed (Fig

space bl ock i
general ly at

plate J,

whi ¢

s achieved with total, saf

A bat. . led.wWth.th ' f
the Bbas © B9 oReChaR, RhiT8 RoT8ahll bukiR1HBCRAR) D' B,
B 383 teAdpakl BIohR B With his bRkrCBdna’ SgRAEEHl € press
plate by -a bolt K, presses the clanp
bar H upon a”i%tﬁﬁﬁhﬁﬁghppb%Eeaﬂatt§Q0W@ac%0bldck'were hkegiehe thickness of

I's fixed Oon the die -

the attachnent plates

5

10

15

unheld, the space block B may fall injuring the
operator. |

Hence'the;cbnventional clamping apparatus
takes a long time to attach or detach to the die -
plate of'the moulding mﬁchine and the operation is
not always achieved with total safety.

To resolve these d;ffiCulties another known
clamping apparatus has beén proposed (Figure 3).
It has a clamp bar coupied with the function of a
space block in a body.

' In_thié appatétus the clamp bar shown generally
at H has an adjusting bolt M at its rear end. A

sepé:able'press piate J, which is fixed on the die -

-plate by a bolt K, presses the clamp bar H upon an

20

25

attachment plate not shown.

If the thickness of the attachment plates F
véries from operatioh tb operation this clamping
aéparatus enébles the operator to clamp ény metallic
mould by adjusting the projecting length M, of the
adjusting bolt M. Therefore it needs no space blocks

and this clearly is a considerable advantage.

ty. To .

tYa

bt



& .
varies fromoperation to operation this clanping apparatus enabl es the
~operator to clanp any netallic nmould by adjusting the projecting length M o

af the adjusting bolt M: Therefore it needs no space bl ocks 25 and
this clearly. is a considerabl e advantage. - 6 - However anot her
diffi‘culty occurs as a result of the continuous adjustability of the
adjustlng bolt* M The thickness of the attachnent plate of the netallic

l.d is standardised in nany counTr es 5 provi di ng attachnent plate

un S in a-series haV|n |ng|V|%g a ggnes es thatrvag ste s%fe b% five
phglgggﬁgszk When t he R tﬁ@ igﬁ hep 9b ngysﬂﬁﬁﬂ T 3% Yot ?f ns d,
M by eye. PartIyLBg gg&*?ﬁauﬁr8?%8?€8ﬁif§ﬁ%tﬁfogﬂg %dﬁ ?%Pﬁﬁaﬁaﬁéég °

cont i nuously @”d.part&ﬁsbﬁﬁfgﬁﬁeégeo¥'§Hé'a£€99§ﬂ§ﬂﬁ ?iak&“&%h ??Ort ‘o

notoriously difficult nce e operat or wastes nuc me an

locate 15 ol at o Hgtshgma maalh* substanabpll ¥e@aiA! hehy Weblintbgesur f ace of

the die - urthernore there appears. anot her di'sadvant age. The
top-end Befr] of ptB@iding attachment plate units in a series having

individual thicknesseg that vary stepwise by five
millimetres. |
When the known clamping apparatus shown in
Figure 3 is used, the operator must gauge the
10 projecting length of the adjusting bolt M by eyé.
Partly bécause the projection length of'the bolt M
chahges.continuqusly.and partly becausé the visual
judgement of length is notoriously difficult hence
the operator wastes much time and effort to locate
15 - the clamp bar H substantially parallel with the
surface of the die - plate. Furthermore there
'appeats another disadvantage. The tqp—end gz of the
projection of the adjusting bolt M hinders the
rétation of a spanner used to tighten the bolt K,
20 especially when a thin attachment Plate is uséd.
Referring now to'figures 4 to 6 clamping
apparatus shéwn geherally at {2 for clamping a
metallic mould said clamping:apparatus comprisesla_
clamp member shown genetally at 12 to clamp

25 an attachment plate F (not shown) of a metalllc mould



ection of the adjusting bolt Mhinders the rotation of ‘a $panner used

n{gighten the bolt K 20 especially when a thin attachnent plate is
gd. Referring now to Fi-gures 4 to 6 clanping apparatus shown generally at

n(fpr clanping a netallic nould said clanping apparatus conprises a clanp

menper shown generally at 12 to clanp 25 an attachment plate F (not
shown) of a netallic nould - 7 - upon a nounting surface of a die -

- plate (not shown) of a noul d machihe (not shown), a space block 13 to keep~_

the clanp nmenber 12 parallel with.the untj surface of the die - plate~"
a pressing pl dRONatREUnting sypkage (9k 3 TrehpRe 1&‘%‘?‘1 %fé“’g)[tachrrent |

pl ate (not shown), and fixi bol t _ | | fix th

{)Lessi ng pL?t eTf_f ot ‘B?é‘{]g?)l g‘?%t ?%&%ﬁgﬁggpﬁ%%*%%‘ptﬁ%r%&e(rt 1<23 and
e space (o]} r QEPLA %mﬁgﬁé £ [

pair of coupl ilﬁ§e€|é€%sc}%"r‘$]‘§%’§€%@ﬁ£%i gp%]hfee?ongaégag ot 1 tand gl :;apgng

L 7GR fEEBRe e End 163t tacdl] dopedubagpliel Laces ol am arm
5 press the clamp member 12 on the attachment plate
(not shown), and a fixing bolt showh generally at
£§ to fix the pressing plate 14 on the die - plate
(not shown). -
The clamp member 12 and the space block 13
10 are connected by a'couplihg member_comprising a pair
"of coupling plates 16, 162 each having an elongate
slot'lﬁ; and a spring 17.
The clamp member 12 is bifurcated and has two
parallel froﬁt clamp arms 12, and 122.and a coupling
15 block 19 is welded at extremity 20 of the bifurcated
clamp arms 12, 12, to couple the said two arms in a
body. Therefore an aperture 21 opens between the
clamp arms 12, and‘izz and receives the threaded
shank 15I’of a fixiﬁg bolt the hexagonél.head of
20 which is shown at 152 . Lower step parts 1%3 are
formed at the fgont ends of the two clamp arms 12,
122 .
Clearly the clamp member 12 is easily attéched
to or detached from the pressing plate 14.

'25 The coupling plates 16, 122 are loosely



15 block 19" is welded at extremity 20 of the bifurcated clanp arns
[err] to couple the said two arns in a body. Therefore an aperture 21 ope
between the clanp arns [err]. and [err] and receives the threaded shank 15,
of a f4-xing bolt the hexagonal head of 20 which is shown at [err].
Lower *step parts [err] - are formed at the front ends of the two clanp arns
12 [err]. Cearly the clanp nenber 12 is easily attached to or detached
fT823the pressing plate 14. 25 - 8 = The coupling plates [err]. are

| o0%el y #8- suspended- on both sides of the clanp nenber 12 by a rivet- 23
penetrating throudptspended 0 athhEides of) thealalanr gembesn 1oty & des of

t he space bl ock 13 by screws 24 and 25 fixed on the sides of the 5

space bl ock 13. ThiveétprihRenetrating Shranshdihfe st anr memhar A2 and t he

CI 2 d 25, | | - | mar d | b
Slastic force. TIPSR Winied 197 herh iRl o (i HPas Aoty 10
or detaching the £l amp FETRE 22 4 s (FYAS SPHA dadi & AREd (0 @

nmount i ng surface,
5 : space block 13.

The springs 17, that extend betweeﬁ the rivet
23 and the screws 24 and 25, pull the space block
13 toward the clamp member 12 by elastic force.
The springs 17 facilitate the operation of attaching
10 . or detaching the clamp member 12 to or from a member
to be clamped.to a mounting surface, because the
space block 13 is alwags in facing contact with
the clamp member 12 as a result of the elastic force
_of'the springs 17. _ |
15 ~ The side surface (seen in Figure 5) of the
space block 13 is not a square, but an oblong that
is to say it is rectangular with adjacent sides P
and Q unequal. The.longer side P is shown con- |
tacting the under surface 1%4 of the clamp member 12.
.20' - If the operator rotates the space block 13 abut axis
| W, Wz.(Figure 6) through a right ang;e'from the
pésition shown in Figu;e 5 the shorter side Q comes
to contact with the surface 124’of'the clamp
member 12. | |

25 The lower step parts 1%? are formed to a depth



block 13 is always in facing contact with the clanp nenber 12 as a

. t of the elastic force of the springs 17. 15 . The side

sUrface (seen in Figure 5) of the space block 13 is not a square, but an
oblong that is to say it is rectangular with adjacent sides P and, Q
unequal . The longer side P is shown con- tacting the under surface 12 of.

the clanmp nenber 12. 4 20 . Lf othe operator rotates the space bl ock 13
abut axis [err] (Figure 6) througﬁ a right angle fromthe position shown i~

Figure 5 the ?QQEggﬁo%BQQnQFQQ$%§_FQ CQ&E%E%yﬁg%PShE§P§¥%E% e 12 of the

cl anp nenber ower ste are fornmed to a

~depth - 9 rRetSed AN iclahipdWember T2eFrlon ithedPpodleidinor reverses the
clanp nmenber 12 fromthe position shown in Figure 5 one can clanp an

attachnent pl ahwnGn Figdte Bhane Tanhicllewp A atthictimests R 5
"Because an attachnment plate F (not shown) may be clanped by the front ends
of the clanp puate gnct hdwWrgr thathd shahdikke¥ oy tahehiekinesss®.face of the
5 Because an attachment plate F (not shown) may
be clamped by.the front ends of the clamp arms 12,
and 1zz the height X of thg bottom surface of the
ends thereof from a base plane represented
by the line Ap, in Figu;e_s in which the bottom
10 surface 13, of the space block 13 is included, must
be equal to the thickness of the said attachmenf
plate F to hold the clamping members 12 suBstantially
parallel to the die - plate (not shown) of the
moulding machine (not shown). |
15 . Because of the loosé coupling between thé clamp
member.lz and the space block 13 by the coupling
plates 16 16 and the springs 17, the clamp membeﬁ
12 can be reversed and the space block 13 can 5e
rotated in a plane normal to that of plane Aa .
20° Then the height X of the end of the clamp member
12 may be made equal to any one of the following
five heights; _
(1) X=R+P (Figure 7A)
(2) X=R +Q (Figure 7B)
25 | (3) X =P (Figure 7C)



ends thereof froma base plane represented by the line AA in Figure 5 iny
whi ch the bottom 10 surface [err] of the space block 13 is included,
Rust be equal to the thickness of the said attachnent plate F to hold the
cl anpi ng nmenbers 12 substantially parallel to the die - plate (not shown)
of the noul di ng machi ne (not shown). 15 Because of the |oose
coupl i ng between the clanp menber 12 and the space block 13 by the coupling
pl.ates 16 16 and the springs 17, tﬁmi%kanp menber 12 can be reversed and
tﬁbfspace bl ock 13 can be rotated in a plane nornal-to that of plane [err].

20 Then the hei git) X $f=t%he end of {F@W@amMPlnenber 12 may be made
equal to any one of tng fg* ng five- he| hts, (1) X=R+ P (.Figure
7A) (2) X = R +Q ) Uit 7B) 25 (Figure E)(3) X =P

(Figure 7C

(Figure 7E) For-exarrpli‘édf)?x%?/a’r%e?’%fvﬂ( e(fqa‘?é ‘%Srg%lgé;rﬁ? be P of 25

mm Q of 20 nﬂ1a{§kéﬂ(¥ojéér¥nof 25 mm, Q of 20 mm and R of 10 mm,

5 then the clamplng apparatus is able to clamp. attach-
| ment plates F with a thickness of 35 mm, 30 mm,
25 mm, 20 mm. and 10 mm.
. In Figure 8 the clamp member 12 has another
step paFt l;‘ of depth S on the reverse sﬁ:face
10 of the clamp arms to step part I%SOf depth R.
The height X for a clamping attachment plate F

can then freely be canged to any of eight desired

values,
(1) X_ = S + P
15 . (2) X = R + P
) (3) X = 8 + Q
(4) X = R + Q
(5) X = P
(6) X = Q
20 (7) X = 8
(8) X = R

In practice the pressing plate 4 is attached to
a die - plate of a moﬁld machine by the fixing bolt
5. After loosening the fixing bolt 5 slightly, the

25 operator attaches'o; detaches thé clamp member 12



_ t hen the cl anpi ng apparat us is able to clanp attach- rent -plates F
i t% /6t hi ckness of 35 mMmm 30 mm 25 mm 20 nm and 10 mMm In Figure 8 the
p menber 12 has another step part 12 of depth S on the reverse surface

10— of the clanp arns to step part 12 of depth R The height X for a
Clhnping'atgachnent plate F can then freely be canged to any of eight
desired values, (1) X = S + P 15° , (2) X = R + P (3) X

= S + Q(4) X = R + Q(5 1XK-= P (6) X = Q20 (7) 7~
X = S8 X = RIn practice the pressing plate 4 is attached to a di e
- plate of a nmbagetherhwithbyhéhspacei bljobbl 135. Miécorientaviogst he fi xing
bolt 5 slightly, the 25 operator attaches or detaches the clanp nenber

12 t oget herofii thet abtaghingbbncéetachingeoperabtioni ane hdérihe attaching
or detaching operation are hori- .

zontal. Therefore it is better to form the pressing

plate 4 asymmetrically of the bolt axis XX (Figure 11).

5 In this embodiment side members 14, and 1%2 of the -

|
pressing plate 4 have different thickness t

' .
Because the weights of the side protrusions 14‘2 142
are different, the pressing plate 14 is stably
suspended along a vertical line XX by the action of‘

10 gravity. This is a stable state of the pressing
plate 4 as shown in Pigure 9. It is very convenient
for the operator to attach the clamp member into
ﬁhe pressing plate 4 by slidin§ it along a horizontal
direction arrow %{ | |

15 In the aforementioned embodiment the clamp

. member 12 is manufactured from three metal pieces by
welding them in a body. Because these metal piéces
are easily made by shearing a simple rectangular |
bar, the material cost is low in the embodiments.

20 : Clearly the clamp membef 12 can be made in an
integral body from the beginning without welding.

In Pigures 10, 11, 12 and 13'vhere the same
integers have the same reference numbers as in
Figures 4, 5 and 6 the apparatus shown generally

25 at 100 comprises a clamp member shown geherally'at



zontal. Therefore it is better to formthe pressing plate 4 asymmetrica
of the bolt axis XX (Figure 11). 5 In this enbodi nent side nenbers
ferr] and [err] of the pressing plate 4 have different thickness [err].
Becaugse the. melghts of the side protrusions [err] are different, the
pressing plate 14 is stably suspended along a vertical line XX by t he
action of 10 gravity. This is a stable state of the pressing plate 4
as shown ip Figure 9. It is very cord2ment for the operator to attach the
-CNadp menber into the pressing plate 4 by sliding it along a horizontal
direction arrow B2 ulsich ig a single tmata¥ @ieastwhichl iailifungatade cl anp
menber 12 is manufactured fromthree nmetal pieces by welding themin a
body. Because tRBel?pthls pi ks eﬁJea’&lsﬁﬁ‘Sb%d]ez RS RMrARRF tUEE nddl e

rectangul ar bar, the nater1a is lowi he epbodi nents., 20
Cearly the clanPeReseR b "ﬁ“"cth?é HELIRRIR TR ot j niktg AOHIFRFE IR he

"nteger s have hEE o TRy SRR Sty & fos A TSI RFS the
ggﬁg; g|t|U§ Z[‘O""” 85851 8hd YpPates 16211 &,_ arfd B fif5s A F fIBLJRyOer shown
connect the clamp membe: 12 and a space block 13.
In this clamping apparatus 100 screws 101, 102,
103 and 104 are used to suspend the coupling plates
16, 162
10 | ) It will be apprecxated that the spring 17 can
be omitted, because the necessary condition
concerning the.connection between the clamp member
12 and the space block 13 is that the space block
13 cannot be separated from the clamp member 12

15 but can be rotafed about an axis ﬂs 1)

The modus operandi of the clamping apparatus

is as follows:-
(1) The operator need not take off the fixing
bolt_ls completely but can leave it remaining on

20 i _ ; die - plate (not shown) of a moulding machine
(not shown). Then he can tighten or relax the
clamp meﬁber 14 by a few turns of thé fixing bolt
15. Because the operation of ﬁutning the bolt 15,
which generally takes much time, is greatly reduced,

25 the operator is able to attach or detach a metallic



2-

cd

c nber

2 which is a single netal piece which is bifurcatedxat”[err].

12 has an aperture 21 between branched clanp arns |

ng the fixing bolt- shown generaly at 15. A pair of 5

[err] and springs 17 |oosely connect the clanp nember 12 and a space
block 13." In this clanping apparatus 100 screws 101, 102,

used to suspend the coupling plates [err]. 10 It will
appreci ated that the spring 17 canl®e-onitted, because the necessary
condi ti oh concerning the connection between the clamp nmenmber 12 and the
space bl ock 13mogldhénothshewnlcobtoca nautdimgtmachireafnetdsiewn) t he

cl anp nenber

12 15 but can be rotated about an axis [err].

err] for

Thi s

coupl i ng

103 and 104 are

be

The nodus

operandi of théncRarplativeb¥rahesti Eime-fol|ows:- (1) The operator need
not take off the fixing bolt 15

letely b N it i ni 20
a die - plate (not TRewRPage Blﬂggr33ﬁgshgﬁhriécéaﬁ?fg%ggk)Fggﬂghnhggcgz
tight | th | nber 14 b f.the fixi bolt 15.
Becnuse the opelaTPCRSBPSF Rar ngoeRonat: Faif vhshcRngerkRins,BoLE e mich

time, ks greatjy §gdyggdened.

a netallic

15

20

25

safety of the clamping operation.

Thus the main advantages of the above-described

embodiments of the invention are facility and safety

in the clamping operation.

(2) The thickness of attachment plates (F) are
standardized and differ widly in thickness. For
example the thickness of attachment plate may be
20 mm, 25 mm and 30 mm. Because the described |
apparatus combines the clamp member with a stepped

surface with the space block with an oblong side

surface} it can be adjusted to accept differences

of the thicknesses of various attachment plates.
Because the variation of the clamp height X is not
continuous bdt discrete, this clamping appargtus
enables the operator to avoid the inaccuracy
resulting from the estimaiion of distances and
thickness by eye.

(3) Furthermore, if the pressing plate 14 is-

asymmetric, it is stable at rest along-a.vertical

- line by the action of gravity and this will

—~

N

thibhErPRRGEhGR' S58REEs! Pngt tach or detach

v



short tinme. The space bl.ock 13, which is coupled by the clanp nenber 12,
does not fall when the fixing bolt 5 15 is |l oosened. This
arraﬁﬁénent_assures the safety of the clanping operation. Thus the main
advant-ages of the above-described enbodi nents of the invention are facility
and safety in the clanping operation. 10 (2) The thickness of
attachnent plates (F) are standardi~zd# and differ widly in thickness. For
e?&ﬁple the thickness of attachment plate may be 20 mm 25 mmand 30 mm .
Because the descridsdd iFake fhes opergtion ofc attachbimgnitbe wilampa st epped 15
. surface with the %Bgfe blLock with an oblong side surface, it can be

adj usted to acceflCRRSTePEFANSE,Lhe, OPEEAtRr8e8d SOty RERAES ARG achnent

pl ates. Because t var. at.| of t cl anp _hei ght /X .i s _not continuous but
di screte, this cf%hpp deﬁﬁfﬁgaPusfgghe Preéﬁgﬁgeglﬁﬁé dferator to avoid the
i haccur acy resulting_fron1the estimation of distances and thickness by eye.

-13- nould (‘not 'shown) onto a nﬁUIding machi'ne (not shown) in a relatively 6;;



\ Furthernore, if the pressing plate 14 is asymetric, it is stable at
aw al ong a vertical 25 Iine by the action of gravity and this wl|
144 facilitate the operation of attaching the clanp nmenber, because the
petlat or need not prearrange the orientation of the pressing plate 14. -
15{11CLAINB 5 1. A clanping apparatus for attachment to a

nDuntingﬁfg{igggk;saLd—e+anping appgra*?s_cpnprising a clanp nenber having

a stepp cl anpi ng su providing alternative clanping | evels at one ~
end, a sp mmﬁﬁ‘lmg}m at the other end to said one end 10 by a N
coupling xuml en said space block is between said clanp nenber
and said nUunﬁiné surface it is rotaggPiggin a plane substantially normal

to said nounting surface, thereby toprovrde at | east two operative

di spositions of said space block to 15 ~ provide further alternative
clanping | evel s of said

o' S~
©

5 1. A clémping apparatus for attachment to a
mounting surface, said'clampiﬁg apparatus comprising
a élamp member having a stepped clamping surface
providing alternative clamping levels at one end, a
space block coupled at the other end to said one end

10 by a coupling member sé that when said space block is
.between said clamp member and said mounting surface
it is rotatable in a.plane subStantiallf normal to
said mounting surface, thereby to provide at least
two operative dispositions of said space block to

15 provide further alternative clamping levels of said

apparatus with respect to said mounting surface.

2. The clamping apparatus as claimed in Claim 1
wherein the clamp member at said one end is bi-

20 " furcated.



'hpparatus with respect to said nounting surface. 2. The cl anpi ng appar
as clainmed in daim1l wherein the clanp nenbeLuaL_saLd_one_end_Ls b|
furcated. - 16 - 3. The clanping apparatus as clai ned i

.O.ai(m-z wherei n" the space bl ock has an obl ong sil“ﬂ I ' ﬂll m d pI ane 5

4. “The cl anpi ng apparatus -as clainmed in any pr rein the
.coupling nenter is a coupling plate connecting the space bl ock | oosely with
the said other end of the clanp nentiér +o pernit rotation of the space
Megck. 10*5. The cl anpi ng apparatus. as clained in any precedi ng claim
wherein a pressing pBat eThe-champing apparastwslastclaimedcin sl attmppar at us
to-the support surface. 15 6. The cl anping apparatus as clained in Claimb5
wherein the preeti @haphalevheratyntive repace thlockeas an ebkonpl$ide0

7. The clanplng agparatus as_claimed in Claimb5
_ surface in said plane.

S 4. The clamping apparatus as claiméd in any
preceding claim wheiein the coupling member is a
~ coupling plate connecting-the space bloék loosely
with the said other end of the clamp member to
permit rotation of the space block.
10
| 5. The c1ampihg apparatus as claimed in any
preceding ciaim wherein a pressing plate co-operates
with a bolt to connect said apparatus ﬁo the
| support surface.
15
6. The clamping apparatus as claimed.in Claim 5
wherein the pressing plate is asymmetric with

respe;t to the bolt.

20 7. The clamping'apparatus'as claimed in Claim 5
or 6 wherein one or more springs are located between
the space block énd the rear ends of'the clamp
member for pulling the space block toward the clamp
member by an elastic force;_ | |

25



g;gggﬂg_g%_ﬂg%g_gngngs are | ocated betmeen t he space' bl ock and

t ga e clanp nenber for pull'ing the space bl ock toward the

c 0 Lorce - 17 - 8. danping apparatus as
rred |n mm““ﬂulmm““ﬂl i m wher e| n one or nore springs ar€ | ocated

betmeen t he sspacetbl-bck® arfl the rear .ends of the clanp menber for pulling
the space bl ock 5 t owar d the 1¢ anp nenber by an elastic force. 9.
d anpi ng .apparatus as clained in any preceding clai mwherein step parts are™

haped oh both surf f the ™
shaped on both surfgcescphy mE2AG, Sppaigcll| 4k el Sineh MR 8L e barts on Lhe

step parts on each arm havi rent depths, t he

sai d b'fUrcate?t&bé&?nérEEaEﬁrﬁﬁépaﬂﬂ'BﬁeOBrtﬂoigesﬁﬁbﬁés aPe C anping
apparatus as clainmed in any preceding clai mwherein the clanp

menber consi st fo@hté@ObeeH@bhethé! 85Rcer Broskdand Cone! tegr bengs wel ded at
the said other ends of the clanp arnms. 11. C anping apparatus as clainmed in
any one of 20 of thél elampimémbép flberpublingi vké gpacérblock the

5 toward the clamp member by an elastic force.

9. Clamping apparatus as claimed in any
p:ecéding claim wherein step parts are shéped on
both éurfaces of each of the bifufcated clamp armé,

1O the step parts on each arm having different depths,
and the step parts on the said bifurcated clamp

arms corresponding on to the other.

10. Clamping apparatus as claimed in any
15 preceding claim wherein the clamp member consists of
two parallel clamp arms and a coupling block welded

at the said other ends of the clamp arms.

1l1. Clamping appatatus as claimed in any one of
20 Claims 4 to 10 wherein a rivet penetrating the
other end of the ciamp member and screws fixed on the
side sprface of the space block hold the coupling
plate and the springs to permit_roﬁation of the
space block. |

25
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other end of the clanp nenber and screws fixed_on the side surface of t ZH
space bl ock hold the coupllng plate and the sprﬁﬁE‘TB‘ﬁérnrt~fe%ation f

"t he space bl ock. 25 *12. -d anpi ng appar at us as“" ne of
Cl aids 4 to.10 wherein screws fixed on the rear m &wﬂﬂ Ehe cl amp
.menber and sc¢yews fixed on the side surface of tHe $pace Id t he
coupling 5 plate and the spri fh?o permt rotation of the space
" bl ock. 13., A anping apparatus constriRted and arranged substantially as
herei nbef or e described and as shown 10 in Figures 4 to 13 of the
acconpanyi ng dr awi ng<. Clamplng apparatus as claimed in any one of
Claims 4 to 10 wherein screws fixed on the rear side
surface of the clamp member and screws fixed on the
side surface of the space block hold the coupling
5. ~ plate and the spring to permit rotation of the

space block.

13‘ Clamping apparatus constructed and arranged
substantially as hereinbefore described and as shown

10 in Figures 4 to 13 of the accompanying drawings.




