ulically operated clanpi ng devices, and parti Iﬁ“ﬁaﬁﬁ?draullc

i ng devices intended t'o He used to securel y anchor stanping dies.or
ot'her dies or nold plates-in position on their 5 press bolster.plates or
ot her nounting neans under the tremaadous nechani cal shocks inposed by
st anpi ng operations or the like, and yet “all ow ready rel ease and exchange

ULl C- MECHANI CAL CLAMPI NG DE VI CE This inventlgg glates to
Ia
C

of dies or nold plates so as to reduce changeover tines and thereby inprove

the econonics of 10 EYSRAULIO-MECHANGCALUCEAMPING DE¥ECR applications,
several clanps may be distributed around the periphery of the piece to be
anchored, and may be sinultaneously actuated or rel eased by appropriate
appllcatlon of presfhis davensiondeedatenetoShpihauldéahlylooperatedi ng

hydraulic ag ikl d’ébaceaveahuoaafemcaiafwetaS&Q?i-guﬂ@eé Shil ha"
appl i cati-ons %ngg to, actuate I n shop
‘fixture se aﬁgeslﬂn engery teeber used Fﬂaﬁe%Fﬁﬂ%Ynﬁnﬁ@WYc%§a¢2#n€0 such
appl i cat i oddeSeosebtheochiey 68 mbad, deEQslin 6&??&?? éﬁeﬁﬁéiﬁ fa|I3

t hey wi kl u n hocks t ch t ey Jecte
HoweverB g?%gﬁoggigtgg H?égggcgg E%?ﬁdmﬁ% DR ?ﬁa?ﬁme?§%¥w t have
general |y Beeﬁenépuﬁlmecyanmpleahm htmposed doy pscadiiingjood- deal of the
wi dt h of tbﬁei‘@fkoﬁgdofrtﬂéeﬁke")' @éa&ﬁ J &fda} 1‘%851_ a%&ejs 44 nimzing

the size of E die or nold plafté. Is to present
i nu#nt i on SBERANES ﬁ?o@i‘-ﬁ% oh 1o ci?/%%lt%%lﬁql%ﬁ:kﬁ%g‘ Qe down cl anping

devi ce. 30thangeover timésc Caidatieer by hinprows egpdteddhiidP s here is
prOV|dfg as§g£i é9§5%89%$%draullc cl anpi ng device conprising.a body, a

prinmary- bore ext W end of said body, a secondary bore
i nt ersectl ng said pInnall,' ek dppkicetions) ysewakak tedmlipsy magr o |y to

~said distributed ‘around the periphery of the piece to be
anchoied and may be simultaneously actuated or released
by appropriate appllcatlon of pressure to one side or the
15 other of a double-acting hydraulic actuator.

‘The invention can also ‘be used in other s1m11ar
applications, for example; to actuate hold-down clamps in
machine shop.fixture set-ups.

- It is very desirable thet clamping devices.for

20 such applications be self-locklng S0 that even 1f
hydraulic pressure fails, they will hold under the
tremendoue shocks to which they are subjected. However,
self-locking hydraulic clamping devices of the prior art
have generally been relatively: complex and have used up a

25 good-deal of the width of the work Eed or press bolster
plate or the like,. thus minimizing the size of the dle or
mold plate which IS to. be clamped.

The present invention seeks to provide an
improved self-locking hold-down clamping device.

30 In accordance with the present invention there
is provided a self-locking hydraulic'elamping'device
comprising a body, a primary bore extending from an end
of sai&,body, a secondary bore intersecting said primary
bore intermediately and extending normally to said |

. J&_-



prinafy bore fromsaid prinmary bore to a face of said body, a piston |  }.
slidahly receirved in said primary bore and includi ng a shank passing bgzga!.f"

and forth past the intersection between the prinmary and secondary bore,

pi ston.chanber defining nmeans associated.with said primary bore, conpotwe
cammi ng surface nmeans extending non- reentrantly across. one side of said
pi.ston shank and positioned to pass back %hd forth over said secondary-bore
dgﬁing sai d back and forth novement of said piston to 10. present different

co&ndary bore, SEIREHEIRSRETLEG LIS B IRAY bk AT MR e 3R Boaw,
a 'spring | ocat e8 phstandsiidablizryedwieed dkSaish ardmanyy boyeatindn of said
clamping pin W §hcig8PRE! at Sndfk Cpdsing fKddiOVid or tE B tORKe | nner end
of sald._clanplngaflné Sfld fqlﬁowgg ans engagi ng. sai d _conpoynd canm ng
surface in fol | 6RFAGSPEFLPR RRHYESR SHheY P ARG I 208 SPncl udi ng
a first stagd whistomechmsbenidef iningerearss ressuood atlednwith saddr pramargl vy
rapidiy ‘and in o806l bahd Ciaiéh MBI A0 fllidd ARAY 18P ¢
of.:the piston' s novenent In the pin-extending direction, s i q conpound
gammi ng sur f aceTPARITRMHEY saqRRIN PR Fdanl iFalet pdston shralk eRdr nmeans
L ter part o Epe o O e e, porene
Tﬁé'illEstrateda%ﬁﬁﬁﬁiﬁ%ﬂ@gbéﬁkt?ﬂé&ﬁ?ﬁﬁﬂjﬂf?ﬁﬂﬁ  e°5fSPﬁ  §£§§€Ht Pnventi on
|gg%?gfnov:?%zspfese?tl?iﬁfgﬂghtknwagéanﬁ:s;#ﬂauampbumﬁ_hhg?ﬁngosuatagbgce
rpeq-ui.r emgnt S. %g%gaﬁaﬁ?%ﬁgégﬁérﬁngfal{ %@f&e%o%&gh%yh%%‘s%é %%nggggung cam
surfaces whi ch Pebeg deizsedoiorred Haddamming) surfagenmeansy byhat spaire
advance . - located in said secondary bore, a key preventing rotation
| of said clamping pin with respect to said body, follower
'15 ~meansron:theainner'endioifsaidrclampingﬂpin,-saidptollower_

'~ means engaging said compound camming surface in following
relationship;-saidacompound.camming-surface-indluding'a
first stage-which:wedgesesaid-follower:means;ahd'qlamping'

o pin'relatively.rapidly-and.inﬁafnonrsélf-lockingimanher
- ..20 during:the.earlier~partfof;therpiston'srmovement in the
piﬁsextending-dirébtion;jsaidfcompound.camming-surface:
o including a second stage which wedges said follower means
 KHf'l.' - | and-clamping-pinwrelatively7slowly-andsin-a.self-locking
' manner during the latter part of the piston's movement in.
' 25 the pin-extending direction.

The illustrated embodiments of the clamping
device of the present invention improve over self-locking
hold-down clamping devices of the prior art by providing

- a device of simplified construction and having reduced -
30 spacé requirements. These advantages are re@liZed_
through the use: of compound cam surfaces which provide
compound clamp actuation in such a way that cam advance
proceeds from (1) a non-self-locking rapid advance phase
which requires relatively little piston movement per unit.
35 of clamp advance and (2) a self-locking slow advance phase
which requires increased piston movement per unit of clamp



f

per unit of clanp

eds from (1) a non-sel f-locking rapid advance phase which requires
creldtively little piston nmovenent per unit 35 of clanp advance ‘and (2) a .

sel f-1ocking sl ow advance phase which requires increased pi ston novenent
2a- advance only at the finalportion of clanp advance.
Space requirenents are further- reduced by providing a notched-shank

doubl e- ended pi ston whi ch noves tF%hEverseLy, I .e. parallel to the side of

t he wor kpi ece, rather than 5 noving in and out toward and away fromthe

“clanp e
- clanp;

vi ew of

a ‘hol d- dotit® CTAMY "and - G TBo1S
~elevation of the Smbadimendis jof the ipveadieanwidlsaeW be drs8c¥ilffngs, a

tRESe| AM5PRY

ot her doe\_/l#]f 2‘3 ;

I Xture se

AB15 seen in

wor kpi.ece, W th the conpqund cam,surfaces. fqr Ln natch of the - { 5
" shank.: %"cﬁﬂ%rﬂ‘@%fa ﬁ;«g‘q rﬁ‘é’fﬁ]i @,?r%%%% it wgg‘gmbeggplgﬁggw th reference g
to the acSpapamequirtmentsysre fustther. redgceed] bys prosiddngl evation of a
qu%m.léhédw doutddiited piten ¥hithimb¥ds eravavieeBedly,t he same
FI 3.1Ss a section _on an enlarged scale takenin the plane of .|ine
'3-3 in Flige1;panadlegdn o the Side ody 3% Fog Prg* EiB
FIG 3% angbvidg) in raald eutproowaded sakl tivayf dromehenwarkpik€; #itk a plan
(MR Forleely GRe? Rl et deaEn@nspabkal i on for

“up;  and- 1

S a side

cl anpi ng lepi qeef'esr_.éﬁdyi@@ﬂ@\ﬂ%@a%glqrfaiﬁggst Oia mhegh:bol ster plate

12 or the Tike by suitable hol d-do
or T bolts cooper &t il o7 side ele
.the invention; -~ - S

10

15

20

25

neans su
vi%%on-&% a clamp embod

FIG. 2 is & rear elevation of the same clamp;

FIG. 3 is a.section on an. enlarged scale taken . in

the plane of line 3-3 in FIG. 1; _ o

. B FIG. 3A is an end elevation of the clamping pin
seen in FIG..3~ahd_with a roller“pfovided as: the follower-
means;' '

the invention and used as an actuation for a hold-down.
clamp in a-tixture'set-ﬁp;- snd o ' R
FIG. 5 is a side elevation of the set-up seen—in .
FIG. 4. - - : o

is provided having-a body 10 fixed to a press bolster

plate 12 or the like by suitable hold-down means such as " °

hold-down bolts 11 or T bolts cooperating with T .

FIG. 4 is a plan view of another device embodying

' As can be seen in the drawings, a clamping device:

h as. 25 ho d-dgmm_bolts-ll
ying T 7T
W

"



8 slbts (not shomn) The clanp is. designed.to releasably | ock-down a die:

or.

.nunber of other similar clanps situated around the periphery of the ele

mol'd plate.-13 or the like and may he actuated sinultaneously with a

13.¢5  _°

si de. end to side end of the body. and a secondary hore 15 intersecting the -

‘Formed in the body 10 is a primary bore 14 extending from

prlnary bore and extending nornmally to the primary bore and fromthe
prismary bore to a face of the body whi ch |53|nterned|ate 10 the side. en
i’'ston 16 is slidably received in the primary bore 14 and is provided

A

mnrﬁ suitabl e hydraulic plugs 25 and O-rings 26. which seal each .end of the
primary bore 14 to form piston chanbers.

Breidn or it G oulfs) Oohd (ORI bRERDUT B8 ko2 RalhbAS" 1"

~and a shal | ow ylegkpdawn aan d be coBmald chlatgel heerf then hllsenpadndaVabm ng
surface 20 whi tReO h dar
%ﬂ&@%iﬁ%ﬁ%ﬁ%%%%ﬂ@f Qf ¥€fxeh Eiﬁﬁ‘i% y

bore 15 as.the
different stag

| ston 1fsel

WMPE [l CRATRAINRE QIR tRe sER#’aE’éeﬁYe"Br EQEnPEG“‘FBtt R -

d.

~secondary b@e dur- ing Fm‘i;mcknaa@efma mvggregtpn,ﬁagyasatggml n.36 is

2 shank a0 Trethanag ALY fad ”d‘ r9Adcre tBeahainoaBhaAk 30

‘a shank 39
Slides in a bummmmedlsitintuémeingerthefptmsycboder;nbore 15.

The shank 39|
4 ~

A spring

PR b Mo ol R Tod S PMAC e PodlenBEY P

t he. conpound ceﬂﬂﬁW!&M%ﬁ:eﬁo mefm@pﬂsa:n% body eVlalbe bs owaeamam-ata
| ower 1roo| | e E‘g?,_dg @dgledin a stot or pocket 55 and

foI

15
. 20
_;\/a

30

35

‘A piston 16 is slldably received in the primary

_bo:e 14 and is provided with suitable hydraulic plugs 25

d

and Q—:lngs.Zﬁ.whlcnfseal-each.end of - the primary bore 14

to-fo:m'piston chahbersIZI'and 22 each of which is sup-

- 'plied by a hydraulic port 23 leading from one of -the
' hydraullc fittings 24.

, One’ s1de of: the piston .16 is - notched to form a
steeply angled cam face -31 and a shallowly angled canm -

- face 32, which together form a compound camming surface

which is positioned to pass back and forth over the . .
secondar?_bére'lsgas.thg-piston itself mowves back and
forth, so that'the_two diffeéerent stages of the compound .
camming surface are presented to the secondary bore dur-

‘ing the back and forth movement. A clamping pin 36 is

?ositioned:in the secondary bgre 15 and includes a head
portion 38 and .a shank 39. The head 38 slides in the

- secondary bore 15 and the shank. 39 slides in a bushing. 40

mounted at the lower end of the secondary bore 15. The
shank 39 is provided with a key slot 42 which receives a

'keygpin 44. A spring 41 urges the clamping pin into fol-
lowing engagement with-the-compOund camminqnsu:face.'

The head 38 is preferably: provided with a fol-

lower roller 57 provided in a slot or pocket 55 and

_:otatably mounted on.an axle pin 59 which extends from

side to side of the head 38. These latter three elements .

Y.
f.

21 and 22 each of which-is sup- 15



}e head 38. These latter three el enents are_shown in phantomin FIG 3
t-are illustrated as included in the head 38 in FIG 3A. However, |ess
_pref- ‘erably. the head can rely on follower faces instead of the roller for

~following action. Thus, the steeply 5 angled foll ower face 51 may be
relied on for follomﬁng action with the ste€ply angled can face 31. and the.,
shallowy angled foltower face 52 ngy be relied on for follow ng action mﬁ-k'
with the shallowy angled camface 3Z. Wth such an arrangenent, of course,w
the roller 57 and 10 the slot. or pocket 55 and axle pin 59 may be
“elininated. Wien the roller 57 is used:, the faces 51 and 52 do not act as

foll ower faces and may have any dége prOV|ded that theroller is properly
exposed B&et RBOWDnBBLBRABEOM S iF B he Fng sl DaserAted a8y nys, for

exanpl e, 1hEQu&§d EﬁCQnEZn@an l%% ri9plreeed 3. aﬁwwmtaieéacsré\ben the

follower roller 57 is enp eratjon of the cla a glloms Wth

t he cIanﬁ‘PHlYa|§98 BFaﬂn éﬁ qq;l?ﬂ?%xﬁﬁF?ﬁJ%h %5 9L wor kpi ece 13

lls pl acednunda%mhefalzalfmimdziwgdercw.zo 'r'lass.ocximé esmépnps pl aced B
- el sewhere o ster at Pre r is then -
A ntr\(,)\éc}ucéag?ﬁ? g@ﬁqf’ﬁgragg&? gt (Ta(,yonnec eﬁi%ﬁ é/:d&allég,%é !the pi ston
chanber a2ticAswilé phet steed Lyp\wayglied tdam. If@‘qe a&sl-seami \'ﬂhﬂ G 3. the pin

36 is m&ggggswwsﬂhxeghgfogﬂo%r 'ﬂ&eewwtﬁe i1 ddieos opppund cami ng

surface 0 st stage of ’ downwar d anenent is a

non- sel ffpéém‘ﬂhgm aptaondwitde thes shady We’d&ﬂ% Gam £age 3ty |itt| e
pi ston ”ﬁieﬁeaﬁcaehnuattca%eﬁemp %/amﬁseThltme YL vﬂmtm t he

L oLVPE ingrd3geTeR ackbe 43 dha YAP'NLW oy Bd WhinldfEed? O PV
When the roller 57 is used, the faces 51 and 52 do not
act as follower faces, and may-havefan?-shape; p;ovided'
thatgthertollergis~proper1y-exposed’tOﬁthe“compoundieam'
| provided by the- faces 31 and 32. Thus, for example. the
' _15 face 52 may be replaced by a horizontal face when the -
follower roller 57 is employed.
Operation of the clamp is as. follows._ With the
clamp in raised or unclamped position as seen in FIG. 3,
a workpiece 13 is placed under the: clamp and under any
20 associated clamps placed elsewhere on the bolster plate
12. Pressurlzed hydraulic f1u1d is then' introduced
through the associated connector 24 and po:t 23 into the: _
piston chamber 22. As the piston 16 moves . to the left as . . o

tatably -mount ed on an axle pin 59 which extends from 35" side'to side of

seen in FIG. 3, the pin 36 is moved downwardly in follow- _

25 ing engagement with the compound camming Surfacefoisnhe-_ - ; iy
piston. The first stage of this downward movement is a |
non-self-locking'tapid-advancerphase;which'requites'telae
tively little piston movement per unit of clam§ advance.

This is true whether the following engagement is by the
30 steeply angled follower face 51 or by provision of a
roller such as 57. During this first phase, following
' engagement is with ‘the steeply angled cam face 31.
Continued movemeat of the piston 16 to the left
as seen in FIG. 3 brings the parts to a self-locking slow
35 advance phase which requires increased piston movement



toller such as 57. During this first phase, follow ng engagenent is wth Py
t he steeply angl ed cam face 31. Conti nued novenent of the piston 16 to @1 B
left-as seen in FIG 3 brings the parts to a self-1ocking slow 35 advan '
phase whi ch requires increased. piston novenent per unit of clanp.
‘advance, the follow ng engagenment now being with the shallowy angled cam
face 32. - \Wen a roller such as 57 is not provided, the follow ng engage- -
mépt is by the shallowy angled follower fage 52 in:the 5 slow advance

P aSe ‘but. if provided, the roller 57 can serve as the slom1advance

-~ folfower. Thus relatlvely-little notion. of the plston 16 is required in
the initial portions of the advance of the clanping pin 36 and in- creased

Phase at the fiRaf YRR SECCEIY ddvadtercthe £812081800RadaBRaBHETRSE |,
noves trans-_vebsénq with theskallowly angleddcanf fage 3@rkpWbes. ar at her

.than nmoving in eaﬂwfltsﬁ@uvaw WdléivﬁtytfﬁPHH.BSd15th$055@h89§ngagﬁgkaﬁ-

not ching formn e, conpound cam surfaces . is a

|nternedlateporg?%ﬁsl%berﬁ%ﬁt?Qﬁ%%QWE%I?nﬂ%9¢n§°bF§VBH fa¢ﬁ|§2 in the

~fonfigurati @ fgIédeddvEite sh&dRC ULt ePESTEaeE, tbneCkanDeandvp&ew des
"~ a conpact, reliable and

el anp advances 2EFYS c?sén'fl??r%"%lﬁ “?%gf@%ﬁ‘gﬁﬁe t'ﬁg‘lﬁl 5%?&@‘%??5 36

Tagai nst the workptebe idtismert| th' pstomslposst requiredckadtiewinatdhy by’

Ut ﬁé‘%%{ 168 O kel 44 Png Tolphb1bQTp RN b TR Y

hydraul i ¢ presst¥easegd | E#s%ﬂniRRM#FQnﬁkﬂst¥@9%bEﬂ€|ﬂglﬁfla shengeh§-press
:or the |ikao I{odlefdd eshodV4ividd prisk ¥l ¥gé. ﬁﬁﬂa?estage of clamp

advance.-'

It will be noted that the piston moves trans- -
versely, i.e., pardllel to the side of the workpiece,
‘rather than moving in and out toward and aﬁay;from:thev

15 workpiece, and the notching forming the compound cam -
surfaces 31, 32 is'at the intermediate portions of this
transversely moving piston. This configuration'furthez--
:eéuceSSQPace ;équiremsnts.of the clamp andﬁprovideSaa
compact, reliable, and simple clamping device.:

_ _ 20 . When the clamp advances sufflciently to clamp-

'1\v/' _ ' ingly engage the clamping pzn 36 against the workpiece

| 13, the clamp remalns positively locked downwazdly by the -
jengagement of the face 52 or the :oller 57 with the '
shallowly angled cam face 32. The p081t1ve1y locked

25 clamp will remain locked even if hydraulic pressure

' fails. and even under the pounding of a stamplng press or
the like. If desired, hydraulic check valves can be.
provided at the hydraulic f£ittings 24 to ptovide yet an
- additional éafequazd against loss of hydraulic pressure.

.30 Despite the non-yielding self-locking action of
the clamping pin in the advanced condition, it is readily
- released by actuation of the piston 16 in the retraction -
direction through introduction of p:ESau:ized'hyd:aulic
‘fluid into piston chamber 21 through the associated

35 fitting 24 and port 23.



CééQOVidEd at the hydraulic fittings 24 to provide yet an additiona
feguard agai nst | oss of hydraulic pressure. 30. Despite the
non-vyi el di ng sel f-1ocking action of the clanping pin in the advanced
condition it is readily released by actuation of the piston 16 in t he
retraction direction through introduction of pressurized hydraulic fluid
i'nto piston chanber 21 through thegassociated 35 fitting 24 and port 23.
-6-- When it is desired to change wor kpi eces, the |IIustrated clanmp and other.y

associ at ed clanps n_be re di el eas uni's al | owi qui ck

repl acenent of' ‘gﬁ Rott e H (I!l?{je %\c%dfa %%aé% Thide ea(fﬁﬁ’ngtrh% that easy g‘
and econoi:ih’aistl:n’aﬁ@e@bmpmﬁb@tmmommam meadibe i on runs, thus
meki ng ShPéaﬁilfrPQI'éééQ&' {4"gn {64, e&ﬁmxf@q eﬁq@p@a éé&éﬂ@%tr‘l and. 5,

an act uat or aving a IS rmunte on a TiIxture
actuat or &rf48s0% tpe t%%%e%ﬁ oTRPSeBIeR (iﬁ?%ﬁ%ﬁﬁﬂﬁ%tﬁ?lﬁﬂﬁfe?%ﬁﬁ’kplece 67
suppor sedand ecénmmﬂéslﬁﬁhaﬂg96¢Ef;ma#lhﬂ(Hccdmpﬂi§HEduhq3wéé&6a oper at es at

" the cabEospérion Pty eRe MR SO ed Jritug X¥h, B RRr T 00
shape of ehenemm@alIn.VlabIéers fromthat of body 10, and onIy a single

hol d-down bolt 1la ﬁsFﬁg)w,ge,ghd rt Nl 4 4die R ingdf $3ed to hold
down t he body 10 o? FI.GS. 1- a ervat'se e par”tns oaf the act uat or of

FIGS. 4 ah® BowRdedon o%rﬁ’r}&*d%r?@aﬁ% §he cl'%hrﬁp agrtuatey driyes arhys, |
the.fiptiogavadtdomyl eoldladiwic ad1dnip 68 (1010 1M o Workpie 27a. may be G

' LF:%: (r:lgl %IWPé%h@e(gn‘gg Zf%f‘{% (‘ész:lrr}ol ng. pi n 36a nmay be identi cal to
In this actuator, a clamplng pin 36a .operates at
a face which is at the top of the body 10a, rather than
at a bottom face.as,ln the-case_of.the clamping pin 36 in
15 FIGS. 1-3. As can be seen, the shape of the body 10a .-
- differs from that of body 10;'and'bhly a single hold-down . -
bolt 11a is provided, rather than the pair of bolts used
“to hold down the body 10 of FIGS 1-3. Otherwise, the
parts of the actuator of FIGS. 4 and 5 may be identical'
20 to the clamp of FIGS. 1-3. Thus, the fittings 24a may
| be identieal to fittings 24, the plugs 25a may be
identical to the plugs 25 ‘the clamplng Ppin 36a may be _
identical to clamplng pin 36, and so forth. All _ RN
1nter10r unseen: parts may be 51m11ar1y identlcal _ . o
25 The actuator of FIGS. 4 and 5 has advantages of
compactness and simpllcity, comparable ‘to those of the
clamp of FIGS 1 3, and operates in a similar manner j
except that the element being clamped is not directly
contacted by the clamping p1n 36a but rather by the '
30_-hold—down clamp 66. :



fnterior unseen parts'nay be simlarly identical 25 The actuagtor ¢

of FIGS. 4 and 5 has advant ages of conpactness and sinplicity, conparal#
to-those of the clanp of FIGS. 1-3, and operates in a sinilar manner eke
that the el enent being clanmped is not directly contacted by the clanpi
pin 36a but rather by the 30 hol d- domn.flanp 66. CLAIMS: 1. A
~sel f-1ocking hydraulic clanping device conprising a body, a primry bore.
ex%endlng froman end of said body, a secondary bore intersecting said
;pﬂ\ﬁary bore i nteAirmgli ately and extending normally to said primary bore
“from-said prinmary bore to a face of said body, a piston slidably received

i-n said primary bore and including.a shank passing.back and forth past the e

i'nt er secti on between thelpr|Anse&ﬂyibckam@nm@myahanesclpm@ﬁng db&ﬁber

-‘defining neans gﬁ@ﬁp a|d 1€, fface
‘nmeans extending n -reéﬁ? .4$%facréﬂgh%%§ybg salgﬂg ?Sﬁ“éﬁ and
‘posi tioned to ss%%d:kb% f%rﬁ#@ﬂ@rrYséaoé'ese@(tﬁd'éﬁytbgsesadldl pginarn back
and forth novenw&e of nunfbdi sty tahd kTR 14l herpAl 15t 88€8208 said

conmpound canmi urf age cl a inin said econdar bore, said
Pi-n being bi ase%'jtS &’ ?c%nﬁ Erifngé'% POZRs tBy 2a §'ﬁ?| A% g%ﬁt edin

said secondary wmﬁyg aap&stqneskmﬂmhﬂy nrelicetived dh said pramprpgbere madh -

Tespect o sal doflyasdld WRTBALLIAE bR BA" £80UR0baSR! gg! anpi ng pin,
said fol | ower neans en g| .sa conp cannlng surf inTollowng
eh/t i onshi p, sH%e erngt&ﬁméearﬁcau i ggcandargibarege which
ges said f0|1b:m°ﬁin o 63N d 3 idARigN fheRin® aebebhueba waphdsyiand in a

non- seI f-1ocki nxgr nnerbodruer ,I %%nfp%%n%a” : ering surfa.ce means extending

non-reentrantly across one side of said plston shank. and .
pOS1t10ned to pass back and forth over said secondary
bore durlng said back and forth movement of sald piston
-to present dlfferent stages of said compound camming -
surface means, a clamping pin in said secondary bore,
'said pin. belng biased toward said camm1ng surface means
by a sprlng located in said secondary bore a key
preventlng rotation of said clamping pin with respect- to
said body," follower means on the. inner end. of said
_ clamping p1n said follower means engaging sald compound
ane: camming surface in follow1ng relationshlp, said compound '
camming surface 1nc1uding a first stage which wedges
said follower means.andaclamping_p;n relatively rapidly.
and in a.non-self—iocking.manner:during'the'earlier part.
of the piston's movement in the pin-extending direction,n
said compound camming surface. inclnding a second stage
which wedges said follower. means and clamping pin
relatlvely slowly and in a self- locking manner durlng
the latter part of the piston' S movement in the pin-
extendlng direction.

2. A device as .claimed in Claim 1, wherein
said first stage of said compound camming surface means
_comprises a relatively steeply angled cam face, said
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ng. surface including a second stage which wedges sald fol | ower neans
d clanping pin relatively slowy and in a self-locklng manner during the
|atter .part of the piston.s novenment in the pin- extending direction. 2. A
device as clainmed in daim1l, wherein said first stage of said conpound
-cammi ng surface neans.conprises a8rel atively steeply angl éd cam face, said -
8-- second stage of said conpound camm ng surface neans conprising a. }
relatively shallowy angled camface, said follower neans including nmeans
to fol I ofesgnyd S¥9€6e ofaSeifccampound spamipg sHgfagecRArREce and al SO

i ncl udi ngom Iéragea E%QQt&ﬂGﬂ@dsﬁ@&leﬁm?ndhémed temsdhfeshablgw y angled

cam f ace ted to_.be_.sl.i.din we ed t her eb sai d
STt ool oRatneans” 18R 15y Peoiekad 55, B LY AV ERRRR, sheRkE B hd ar a i £ st
st age ofrsded1@@dwosmeepawnangledrbamefaeanandoabsosescbudenatavely steeply

angl ed f f
compr i 510G 4 T LEPcY, B8RS, BbRoefonathg1 e PR kg, SR s
i ncl udi n@2§ ﬁGIPéWeﬁaﬁélﬁéﬂ ﬁéaP¥P¢oan Beysthg h@éiSawﬂd$%¥ﬁ}Yvely steeply"

angl ed caighged ithe¥aby Hansathf selleckospingnignnéng then to followingly - ®
engage said shallowy -angled camface in said self-locking manner as said

pi ston nmoves in . the pin-extending direction. 4. A néchanically self-1|ocking
hydraul i ¢ cl anpi n§.dedi devdespassechgimedoty, Chajmi hpryhénein exatddi ng
through $3i:debaRUgls 47 Qaeaeesmgeuaaecgﬁ.ﬁfﬁg SuPLORURGIRPOr © [ ntersecting )

said primary bore"and extendi ng normal sald primary bore froma
_central ¢omprises-a relatively steeply angled cam face, “said

" second stage of said- compound cammlng surface compr1s1ng
a relatlvely shallowly angled cam face, said follower

<g§§§?e'pistoh s novenent in the pin- exfending di rection, said -compound ’
a

Q

¥

means 1nclud1ng a follower roller to followingly engage
said relatively steeply angled cam face in sald non~seli-
locking manner and then to follow1ng1y engage said
shallowly angled cam face in said self-locking manner as
said plston moves. in the pln-extendlng directlon

4, A mechanically self 1ock1ng hydraullc
clamping dev1ce comprlsing a body, a primary bore
extending through said body from one end to the other a
secondary-bore intersecting said primary bore and ' _ ) \,/
extending normally to said prlmary bore from a central '
portion thereof to a side face of said body, a double- o
ended piston slldably received in said prlmary bore and - S

pa531ng ‘back and forth past ‘the intersection between the . _ L
primsry and secondary bores, means deflnlng a piston” .- T

chamber at each end of said primary bore, compound .
cammlng surface means on one 51de of said plston between
the ends thereof and p051tloned to pass back and forth '
over said secondary bore during said back and forth
movement of said p1ston to present dlfferent stages of
said compound cammlng surface means., a clamplng pin in
said’ secondary bore, said p1n belng sprlng-biased toward
said cammlng surface means, follower means on the inner
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portlon thereof to0 a side face of sald body, a doubl e- ended piston
slidably received in_said prinmary’ bore. and passing back and forth past tdm\
intersection between the primary and secondary bores, neans defining a
pi ston. chanber at each end of said primary bore, conpound canmmi ng surfa
means on one side of said piston betmee@ t he ends thereof and p05|t|oned to
pass back and forth over said secondary bore during said back and forth
_nnvenent of said piston to present different stages of said conpound

i ng sur f aceed s  sdl | AMpIGgP ipin, nsaaudf%naﬁéar mebaéeen§agﬂngl n

'?he“?nﬁé’ﬁ'”g i AR T Y L L

conpound cann1rqpidudammpund'mmhhumgnguméha9|dnshud;ngaadfmnsposndgeannlng

surface incl udi t|\ujé&% }€§¥a qgwggdggangakgdfgh&ﬁﬁ@ﬁﬁgﬁfgs and

clamping pin re .|n a non-se ner during t he
earlier part cﬁrQ¥ﬁ$Hﬁﬁiﬁn¥ﬁ? eﬁéﬁt1Pnatﬁénpﬁﬁléxi@ﬁhiﬂ§ BRRRET| on, said

conpound cami niusingd g Eda&qlleacbuﬂrtnafataec9mdtahasemweﬁbnweﬂﬂeshéal d
fol lower neans and cl.a Bi40 Iatlvelg § ﬁg na segf- éocklng _
jranner during tQﬁ?T%ﬁﬁe ﬁé%’ %ﬁec A&%i SR SOWB URE  C2M1PH SHTH2 %?tendlng'
difection. 5. /Alksd fidodsidimg lay hegoiidc sthgrpwhiclcvedges sadid afol bower as
therei nbefore dez‘n%fédiéje&d"‘éﬂnfp‘ifn%r pinereidtiv@y $13R19"aBhi98n 4 &0fe> Of

the acconpanylng raw ngs
Jocking manner during the latter part of the piston's

: \*/ movement in the pin-extending direction.

5. A self-locking hydraulic clamping device,
substantially as hereinbefore described with reference.
to Figs. 1-3A or Figs. 4 and 5 of the accompanying -
drawings. '
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