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“14 Claims

The present 1nvent1on is a work holdmg dev1ce
in. which gripping or clamping  of the. work . is
effected by fluid pressure operating in an expan-
sible capstle.

It is an object of the 1nvent1on to prov1de a
work-holding device in.‘which a long ‘or- compli-
cated piece-of work. can be clamped-or gripped
by a.simple and preferably by a single operation.

It is a further object of the.invention, to provide
a work-holding -device: in:-which g plurality  of
clamping members. can be effectually actuated.at
a simple and preferably at-a. single operatmn :

-Yet a further object. of the invention -is. the

provision of & fluid actuated ‘clamp which enables.

work to be effectually. clamped despite irregulari-
ties of contour.

Another object of the invention is the prov1s1on‘
of a clamping device ‘which, bemg dependent for
clamping operation upon ﬁmd pressure, -enables
the clamping pressure to be’ considerably  varied
according to the fragility or otherwise of the work

(Cl 24—-—243)
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erence - numeral l 0 and is seen in cham line.
The sheet materlal is* gripped between: the lat-
erally. spaced pairs of :jaws 1! and: 12, and 13
and 14. The fixed jaws Ii-and 13 can. be re-
garded- as fixtures on; the base mountmgs I5,
but.are readily removable for servicing or replace-
ment to suit different work.... The movable jaw
members {2 and 14 operate as a sliding fit in suit-
ably. disposed slots provided in the base mountings
15.-To actuate the movable. Jaws- 12 and ‘14 for
clamping the work, fluid pressure. is-delivered. to
the interior of the elongated tubuwlar capsules is.
The tubular capsules-16 are-in this case preferably

‘of thin flexible steel, and are completely sealed,
3 and may be operated for expansion under control

of a, -single valve, or there may be a valve indi--
vidual'to each capsule.

As shown in Figures 1'and 2, the steel capsules
for the greater part of ‘their perrphely conform

-t0: the shape of. 3 housing provided :therefor in .

.-each of the base castings 15, but with sufficient

and having due regard to the operation to be-

performed.

Yet a- further obJect of the 1nvent1on is the pro-‘

vision. of a. vice or other, clamping dev1ce to ac-
commodate a plurality of articles of work and to

grip them effectually . despite ‘the fact. that:one

or more of the individual articles of work may he
somewhat ‘under size in relatmn to another.

" Further objects of the invention are made ap-
parent in the ensuing descmptxon with reference

to the accompanymg drawings in which like ref- -

erence numerals are employed to 1ndlcate hke‘

parts, and in whiéh—

Figure 1 illustrates two laterally opposed hy-
draulically operated work clampmg devices, suit-
able for such ‘a purpose as.gripping the edges of
sheet -metal for a shaping . operation to.be per-

formed thereon,. the sheet metal being d1agram~‘ ‘

matically mdlcated by the chain line, . ‘
Figure 2 is g detalled side elevation, partly in
section, showing - end clampmg mechanism and

0

end sea,hng of a tubular c¢apsile as shown in the ‘

clamping devices illustrated. i in Figure 1,

-Figure 3. is a section on' the line IIi——IlI of .

Flgure 2
Flgure 4 111ustrates a modlﬁcatmn of the 1nven-

tion in which the gripping; action at one side'of :

the clamp.or vice is provided. by a plurahty of
separate clamping jaws actuated by a common
capsule in: elongated tubular form, similar to those
: shown with reference to Figures 1, 2:and 3,

Referrmg now to Figure 1 of the drawmgs the

-~ sheet metal, or other. matenal to. be subjected
to a shapmg Operatlon is indlcated by ‘the ref-

45
‘ :ently deformable sealing member 19 of natural

50

* tight closure’for the end of the ecapsule 16,

clearance to. allow for movement of the capsule
under pressure and.the upper face of each capsule,
against ‘which: the co- -operating .end. of the re-

. spective movable- jaw element 12 or: 14 bears, as

the: case may be, is recessed as indicated at 16",
The arrangement is such that on apphcatlon of
fluid pressure from an appropriate source.of sup-
ply, - internal pressure - within the capsule 16

. forces the depression outwardly and actuates the

associated movable clampmg element. 2 or 14
appropriately. , .

The arrangements for sealing the ends of the
elongated. tubular capsules will best be understood
with reference to Figures 2 and 3. ' Figures 2 and..
3 serve to illustrate one partlcularly suitable form
of “end fitting, one.such end fitting being: pro-
vided at each end of each. elongated tubular
capsule such as those represented by the reference

0, numeral {6 in Figure 1, and for convenience again
" used in Pigures. 2 and 3.

The end fitting 17T is
formed. of two complementary. clamping blocks
shaped.to define the recess 18.. Each end of the
capsule, 16 is closed. by a gland backing plate
1A, ‘normally- of metal, ‘against which a resili-

or synthetlc rubber is.compressed subject to axial
pressiure by load apphed through the metal pres-
sure blate 20, thus to deform the resiliently ‘de-
formable sealing. member 19 radially outwards,
to. press the ca.psule 6. into engagement with the
walls of the recess 18 to provide an effective fluid
- The

© pressure plates.20 are pulled up against the re-

55 s111ent]y deforma.ble sealmg member ls by t1ght-»



2
ening up a nut 21 on the threaded outer end 22
of each of the tubular bolts 23. The reference
numeral 24 indicates a bore through one of the
tubular bolts 23 which may receive at its outer
end a pipe connection or inflation valve through
which fluid pressure may be introduced for ex-
panding the capsule. The other bolt 22 may be
provided with, a- fine. hore 25 to,serve as:a bleed
hole closed’ at’ its outer end by a bleeder plug
or valve.

It will be noted that at its inwardly d1rected" .
end the recess 18 is flared as indicated at 18A

in order to provide for an adequiate- measure of
capsule flexure.

tends to increase as pressure increases internally

of the capsule 6, for the simple reason that pres-. - -
sure in the capsule 16 is effective over the entire

face of the pressure member 20, which is: greater
in area than the cross- sectlonal area of the re-
siliently deformable sealing member 19, because
of the unsupported area effect introduced by the
bolts 23 passing through: the resiliently deform-

able member 8. Tii most cases'the friction intro--

duced by radial expansion of the- resiliently de~
formable sealing member 19 against the inner
periphery of the capstile 16 is sufficient to prevent
the composite gland so constituted from being

blown out of the capsule and end fitting, but if’

desired dowels may extend between the clamping’

blocks and gla.nd backing member i1a, as indi-

cated at 17b.
In the form 'seen with reference to Flgures 2
and 3, the end fitting may be wholly external

of the housing for the tubular eapsule 16, but:

ot
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shown in Figures 1, 2, and 3, is the fact that the
upper edge of the housmg 59 which mounts the
reaction member is accurately ground and is pro-
vided not only with a slide groove as indicated at
60, but also with jig mounting holes as indicated
at 61. The arrangement is thus such that a jig

~ for a drilling or a like operation can be installed

10

It should be noted that the seal- -
ing effect of the resiliently deformable member. 19-

15

and. operated: with the work clamped. in- -position.
Theiedge 82 can:also be. ground or milled to pro-
vide a working guide face to co-operate with an

_indexing member for running parallel with re-

spect to the face of the reaction member.

. In:regard to- the reaction member 55 that, like
the.. individual  gripping jaws 83, is preferably
readily detachable to suit different types of work.

It is an important feature, particularly of the

- construction shown: in Figure 4, that the pressure

member 52 is sufficiently flexible longitudinally

. to accommodate slight variation in dimensions

20

28

in some cases, at least one portion of the clamp-

may be formed integrally with the housing:
In the construction. shown with reference to

Figure 4, the ‘capsule 51 bears on: the pressure -

member 52 for transmission of actuating load to
the laterally contiguous but separate gripping

jaws 83, which' are slidably located in the carrier-

or housing 54.. On the introduction of actuating
fluid pressure- to the interior of the capsule 5,
the jaw members 53 ‘are loaded to travel towards
the reaction jaw 55. The reaction-jaw 55 may
be formed in one piece, although there may be
cases in which a stationary reaction jaw will
preferably be replaced by separate movable jaws

under control of a pressure capsule similar to

the pressure capsule 51.

Certain additional features are introduced into
Figure 4, which may find useful application in
the forms of the invention described with ref-
erence to Figures 1, 2 and 3. Thus, it will be
noted that the housing 54 as seen in Figure 4 is

constituted of two parts, the main lower part
indicated by the reference numeral 54, and the
bolted on upper part indicated by the reference
numeral 56, The parts 54 and 56 co-operate to
define a recess in which the individual movable
gripping jaws 53 are slidable. To ensure return
of the individual movable gripping jaw members

53, on relief of internal pressure in the capsule.

51, so as to provide for release of the gripping
action, a wite spring 51 is disposed in a space
between. each pair of adjacent individual.movable
clamping members 53 to co-operate each with a
transverse pin 58. The spring 57 is distorted
from ifs natural form on application of pressure
internally of the elongated capsule 5¢, and natu-

of a plurality of clamped items of work engaged
between the reaction member 55 and the indi-
vidual pressure jaws 53. To some extent advan-
tage may be taken of the use of similarly flexible
pressure members to accommodate irregularities
or taper of the work to be clamped. -

Another feature:which is illustrated in F1gure 4
is the provision of adjustment for the housing
54. A limited degree of adjustment may be pro-
vided for both in the longitudinal sense and the
transverse sense; and for that purpose the hous-
ing 54 is connected to the base plate 63 by bolts
64, which pass through clearance slots 65 in the"
base plate. The slots 65 can be elongated to any

. bredetermined extent,” and the reduced ‘squared
* portions 66 provide for clearance in ‘the trans-

verse or lateral sense also.” The bolts 64 termi-
nate in a squared eye end 67, and co-operate with
the: straight centre portions 68 of a double taper
cotter pin, the‘ double taper surfaces 89 and 70
of which lie at each side of the centre straight
portion, and co-operate with the wedge members’
71 and 12 respectively. ‘The cotter pin is accessi-
ble through a suitable slot in the base of the
machine for adjustment by first unscrewing the

45 Jocking nut 13 to free the housing 54 for adjust-’

yoi

50°

b

65

ment, and when the housing has been set to the
required position, the nut 13 is tlghtened up dgain
so that the wedges 71 and T2 ride-up their respec-
tive tapers to draw the bolt 64, and therefore,
the housing, tightly down on to the bed 63.

It will be noted that.in regard to Figure 4'the’
pressure' member 52 rides in the slot 14 of the
housing' 54, and that the face .15 of that slot”

. provides a positive abutment stop beyond which

the pressure member 52 cannot move forward
under the influence of pressure applied internally
of the capsule 51. ' The advantage of that ar-
rangement is that movement of the individual

. Jaw members 53 is essentially limited; so that the
‘ clamp can still’ be operated without danger of

damage to the capsules even if some of the in-
d1v1dua1 jaws have no work to clamp. Advantage
may be taken of that feature to limit the travel
of the pressure member in any of the construc-"
tions so far described, and where it is l1ke1y that.
excessive distortion of the capsule mlght ‘other-
wise occur. ‘

As has been stated the ﬂow of actuatmg ﬁuld

. at pressure to the interior of a plurality of cap-

rally returns to its original form on release of

such internal pressure.
Another feature which is.clearly illustrated in
Figure 4, and is applicable to the construction

* sules. can be under control of a single valve, or

a plurality of valves, according to requirements.
The use of fluid pressure, whiéh may be pro-
vided by compressed air or other gas, or by a

pump controlled liquid supply, or liquid supplied

at pressure delivered from a hydraullc accumu-

[l
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lator, enables clamping pressure to be applied

gradually, and exactly to- the extent required,

which end is simply achieved by the provision
of suitable manual control valve means, operable
with reference to a visual pressure gauge. Such
an arrangement enables the clamping pressure
-to be adapted to suit various kinds of work irre-
spective of whether a light clamping  action ' is
required for fragile work, or a heavy clamping
action for more substantial work,

In cases where a movable clamping element is
required to make such movement in operation
as would involve excessive distortion of a capsule,
a plurality of capsules can be disposed contigu-
ously, or with pressure members between them,
so that the distortion of one operates additively
to the other or others. ‘

We claim:

3

said capsule means and said movable clamping

. Imeans. :

7. A work-clamping deviée as set forth in

' claim- 5, embodying a flexible pressire member

intermediate said capsule means and said movable

_clamping : means, and wherein said  movable

10:
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L. In a work-clamping member, embodying at

least two clamping jaws, at least one of which is
movable toward and away from the other for
clamping work engaged between them; a hollow
capsule having a recessed flexible face for en-
gagement with a pressure member operatively
associated with the movable jaw means, and a
pressure fluid flow connection communicating
with the interior of said capsule for flexure of
said flexible face outwardly, to urge said movable
Jaw means toward the co-operating clamping jaw
means.

2. In a. work-clamping device, embodying at
least two clamping jaws, at least one of which
is movable toward and away from the other for
clamping work engaged between them; an elon-
gated distortable hollow capsule open at its ends,
a resiliently deformable sealing’ member within
each end of said capsule, a backing plate and g4
bressure plate at opposite sides of the sealing
member, and also disposed within said capsule,
means embracing the ends of said capsule exter-
nally, bolt meang acting to draw the backing
plate and the pressure plate together to expand

said sealing member radially outwards against .

said embracing.meang by application of pressure
axially of the capsule, and means for supplying
actuating fluid pressure internally of said ecap-
sule to flex it expansibly,

3. The combination as set forth in claim 2 in
which the bolt meansg incorporate passage for
actuating fluid flow to the interior of the capsule,

4. The combination as set forth in claim 2, in
which the bolt means incorporate a bleed port
to permit escape of air from the interior of the
capsule, ‘

5. A work-clamping device comprising movable
clamping means, “reaction means co-operating
therewith for work clamping, capsule means op-
eratively associated. with said
means and having an inwardly flexed wall dis-
tortable outwardly by internal pressure, and
means to apply pressure internally of said capsule
means for outward flexure of said flexible wall
effectually to expand said capsule means and load
said movable clamping means toward said reac-
tion means. ‘

6. A work-clamping device as set forth in claim
5, embodying a pressure member intermediate

20

25
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clamping means is formed of adjoining separate
segments. . .

8.. A work-clamping devite comprising movable
clamping means constituted by a plurality of
separate elements, reaction means co-operating
therewith for work clamping, a capsule embodying
a flexible wall operatively associated with, and
common to, a plurality of said separate elements
of sajd movable. clamping means, said capsule
being distortable by flexure of a flexible wall of
said capsule for outward flexure of said flexible
wall effectually to expand said capsule means
and load said movable clamping means toward
said reaction means: ‘

9. A work-clamping ‘device comprising a mov-
able clamping element and a fixed reaction mem-

ber, ‘a sealed, flexible~walled, inflatable capsule

operatively interposed therebetween, said capsule
having its wall adjacent the movable element re-
cessed, and a projection operatively associated
with the movable element received in such recess
of the capsule, for receiving and transmitting
pressure from the capsule upon its inflation and
distortion to the movable element to move the
latter.

10. A work-clamping device as in claim ' 9,
wherein the capsule’s flexible wall is formed of
sheet metal. ‘

11, A work-clamping. device as in claim - 9,
wherein the movable clamping element is divided

_ lengthwise into a plurality of individually movable

40

elements, and wherein the flexible capsule ex-
tends lengthwise in common operative relation-
ship to the several individual elements.

12 A work-clamping device as in claim 9,

' wherein the fixed reaction member is formed with

45

50
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movable clamping -

60

65

limit stops, and the movable clamping element is

- formed with cooperating stops limiting its pres-

sure-induced movement,

13. A work-clamping device as in claim 9,
wherein the capsule walls are open at each end,
and the seal therefor comprises a resilient pack-
ing member sandwiched between an  external
backing plate and an internal pressure plate, the
resilient packing member being thereby pressed
outwardly against the walls of the capstle.

14. A work-clamping device as in. claim 9,
wherein the capsule walls are open at each end,
and the seal therefor comprises a resilient pack-
ing member sandwiched between an external
backing plate and an internal pressure plate, the
resilient packing member being thereby pressed
outwardly against the walls of the capsule, and
bolt means extending through the two plates and
the resilient packing member, and accessible ex-
ternally of the capsule to draw the plates together
and: thereby to squeeze the resilient packing
member against the capsule’s walls.

SIDNEY F. BURGOINE,
H. EDWARD ELSDEN.




