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(54) Power clamp mechanism

(57) A power clamp apparatus, comprised of, a sin-
gle metal body with an interior cavity running there
through, a unit assembly which is inserted into said in-
terior cavity, and said unit assembly including, a piston
for slidable back and forth movement within said cavity,
a lower portion of said cavity acting as a chamber for
said piston, a piston rod connected to said piston, a float-
ing head member on the piston rod, a link mechanism
connected proximate to an upper end of said piston rod,
a lower cap member which closes off said cavity near a
bottom end of said metal body, an upper cap member
which closes off the metal body proximate to a top end

thereof after said unit assembly is inserted into said cav-
ity, a drive shaft inserted through apertures in a gener-
ally transverse position through said metal body, with a
central portion of said drive shaft inside the metal body
being connected to an end of said link mechanism, a
clamp arm attached to said drive shaft on the outside of
said metal body, and wherein when said piston rod at-
tached to said link mechanism is moved from its retract-
ed position to its extended position, it causes the clamp
arm to be moved between an open position and a
clamped positioned relative to a work piece being
clamped.



EP 1 201 369 A2

2

5

10

15

20

25

30

35

40

45

50

55

Description

BACKGROUND OF THE INVENTION

[0001] This invention broadly relates to a new power
clamp mechanism which has unique features and which
can be manufactured economically and at low cost.
More particularly, this invention relates to a new power
clamp mechanism which is made from a single extrusion
body.
[0002] In the past, power clamping mechanisms have
been relatively expensive to manufacture and also have
generally required the usage of two separate body com-
ponents; namely, one body component which houses a
piston and piston rod assembly for driving the clamp and
a second body component used to house a linkage
mechanism which is connected to a clamp arm for open-
ing and closing the clamp arm into a clamped locked
position or open position.
[0003] Accordingly, it is a primary object of this inven-
tion to provide a unique new power clamp mechanism
which can be produced at a relatively low cost and which
is formed through the use of a single body member.
[0004] Another object of the invention is to provide a
new power clamp mechanism which is made utilizing a
single extruded body for the clamp mechanism and
which provides its power locking operation to the clamp
arm through the usage of either a wedge lock link mech-
anism or a toggle link mechanism.
[0005] Another object of the present invention is to
provide a specially designed power clamp apparatus
which utilizes a wedge lock system to move the clamp
arm into a closed clamped position.
[0006] Another object of the invention is to provide a
new power clamp mechanism which utilizes a straight
extruded body, with no offsets or doglegs being present
in the body of the clamp mechanism.
[0007] Another object of the invention is to provide a
new power clamp mechanism capable of using at least
three different types of clamp arms; namely, a U-arm, a
side arm/U-arm, or a regular side arm type clamping bar.
[0008] Another object of the invention is to provide a
unique new clamp mechanism wherein a unit assembly
including a piston, a piston rod, a floating head member,
and a link mechanism, are all assembled together prior
to being inserted as a unit into the body of the clamp
mechanism.
[0009] Another object of the invention is to provide a
new clamp mechanism wherein a special track mecha-
nism is used to guide the up-and-down movement of the
piston rod to thereby provide a technically advanced and
uniquely operative clamp mechanism.
[0010] Another object of the invention is to provide a
novel clamp mechanism which is made using a single
metal body and which includes a centrally located push-
pull rod (or piston rod) which is generally centered in the
middle of that single body, which houses the clamp
mechanism, to thereby accomplish uniform force distri-

bution and longevity for the clamp mechanism.
[0011] Another object of the invention is to provide a
unique and novel clamp mechanism which utilizes a
floating head mounted on the rigid tracks, which floating
head when fixed in position within the clamp body acts
as the upper cylinder head for the chamber (or cavity)
within which the piston moves.
[0012] Other objects features and advantages of the
present invention will become apparent from the subse-
quent description and the appended claims taken in
conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013]

FIGURE 1 illustrates an exploded view of the power
clamp mechanism in accordance with the invention
which utilizes a wedge lock linkage mechanism to
drive the clamp arm;
FIGURE 2 illustrates another exploded view of the
invention illustrating the use of a U-shaped clamp
arm;
FIGURE 3 illustrates another exploded view of the
invention, basically the same as FIG.'s 1-2, except
taken from the opposite side thereof and with the
track mechanism attached to the floating head;
FIGURE 4 shows an interior view of the power
clamp mechanism of the invention with the piston
member being driven near to its top position within
its piston chamber;
FIGURE 5 illustrates a top view of the clamp mech-
anism of the invention in exploded view format;
FIGURE 6 shows a view of the interior assembly of
the clamp mechanism of the invention;
FIGURE 7 shows another cross-sectional view of
the clamp mechanism of the invention in partially
cut-away cross-section;
FIGURE 8 shows an alternate embodiment of the
power clamp mechanism of the invention, which uti-
lizes a toggle linkage mechanism to drive the shaft
which rotates the clamp arm;
FIGURE 9 shows a sectional view taken along the
line 9-9 in FIG. 8;
FIGURE 10 shows a top view of FIGURE 8 partially
in phantom view to show the interior workings of the
FIGURE 8 clamp mechanism;
FIGURE 11 shows an enlarged view of the left end
of FIGURE 8, to show more detail of the toggle link-
age mechanism used.
FIGURE 12 shows a second alternate embodiment
of a power clamp according to the present inven-
tion.
FIGURE 13 shows a top end view of the second
alternate embodiment of the power clamp.
FIGURE 14 shows a cross section taken along the
line A-A in Fig. 13 of the second alternate embodi-
ment of the power clamp.
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FIGURE 15 shows a top end view of the power
clamp according to the second alternate embodi-
ment with the head cap removed.
FIGURE 16 shows a cross section taken along line
B-B in Fig. 15 of the power clamp according to the
second alternate embodiment.
FTGURE 17 shows an exploded view of a third al-
ternate embodiment of the power clamp.
FIGURE 18 shows a clamp mechanism with T-slots
for mounting.

SUMMARY OF THE INVENTION

[0014] Briefly stated, the present invention involves a
power clamp apparatus comprised of, a single metal
body with an interior cavity running there through, a unit
assembly which is inserted into said interior cavity, and
said unit assembly including, a piston for slidable back
and forth movement within said cavity, a lower portion
of said cavity acting as a chamber for said piston, a pis-
ton rod connected to said piston, a floating head mem-
ber attached to the rigid tracks, a link mechanism con-
nected proximate to an upper end of said piston rod, a
lower cap member which closes off said cavity near a
bottom end of said metal body, an upper cap member
which closes off the metal body proximate to a top end
thereof after said unit assembly is inserted into said cav-
ity, a drive shaft inserted through apertures in a gener-
ally transverse position through said metal body, with a
central portion of said drive shaft inside the metal body
being connected to an end of said link mechanism, a
clamp arm attached to said drive shaft on the outside of
said metal body, and wherein when said piston rod at-
tached to said link mechanism is moved from its retract-
ed position to its extended position, it causes the clamp
arm to be moved between an open position and a
clamped positioned relative to a work piece being
clamped.
[0015] From another aspect, this invention involves a
power clamp apparatus comprised of, a single body with
an interior cavity running there through, a unit assembly
which is inserted into said interior cavity, and said unit
assembly including, a piston for slidable back and forth
movement within said cavity, a lower portion of said cav-
ity acting as a chamber for said piston, a piston rod con-
nected to said piston, a floating head member through
which the piston rod moves, a link mechanism connect-
ed proximate to an upper end of said piston rod, a lower
cap member which closes off said cavity near a bottom
end of said metal body, an upper cap member which
closes off the metal body proximate to a top end thereof
after said unit assembly is inserted into said cavity, a
drive shaft inserted through apertures in a generally
transverse position through said metal body, with a cen-
tral portion of said drive shaft inside the metal body be-
ing connected to an end of said link mechanism, a clamp
arm attached to said drive shaft on the outside of said
metal body, and wherein when said piston rod attached

to said link mechanism is moved from its retracted po-
sition to its extended position, it causes the clamp arm
to be moved between an open position and a clamped
positioned relative to a work piece being clamped.

DESCRIPTION OF PREFERRED EMBODIMENTS

[0016] The preferred embodiments of the invention
are now to be described with reference to the drawings.
Like numerals in different drawing figures indicate like
elements..
[0017] Figures 1-7 show various exploded views of
the power clamp mechanism designated 10. In the
clamp mechanism 10 there is utilized an elongated body
member 12 which has a central cavity there through
designated 14. The body 12 has numerous holes or ap-
ertures therein designated 16, which are used for
mounting of the clamp body to a stationary surface (not
shown), and which supports the clamp mechanism for
working operation thereof At each end of the clamp body
12 there is positioned a cap member, with the upper cap
number being designated 18 and the lower cap number
designated 20. The interior of the power clamp mecha-
nism 10 is basically comprised of a piston 30, a piston
rod 32, a floating head 34 and a driven plate 36.
[0018] The drive shaft 40 is shown in Figures 1, 2 and
3, such that the drive shaft is positioned transversely
through the two apertures 42 and 44. The drive shaft 40
is typically supported for rotational movement by bear-
ings designated 50. Circular bushings (preferably made
of steel or polymer materials) are pressed into the ex-
truded body 12 at the apertures 42 and 44; and, then
the metal bearings 50 (preferably sintered) are pushed
over the square section drive shaft to mate with and be
seated within the steel bushings.
[0019] The wedge lock linkage is designated 36. The
driven plate 36 or wedge lock linkage mechanism 36 is
connected to the upper end of the piston rod 32 through
usage of the clevis pin 64. The clevis pin 64 is supported
at the upper end of the piston rod 32 by the U-shaped
frame member 64a, which is mounted at the left end of
the piston rod (see Fig.'s 1-2). When the piston rod 32
is driven to its full upward position the wedge lock link
is driven upwardly to rotate the square cross-section
drive shaft such that the clamp arm 66 on the exterior
of the clamp mechanism is rotated in a downward direc-
tion to thereby closed the clamp arm 66 against a work
piece.
[0020] The piston 30 is driven in a back and forth di-
rection, that is in an up-and-down direction, through in-
troduction of hydraulic fluid or gases to the chamber 80
through use of the hydraulic inlet and outlet ports 82 and
84.
[0021] The clamp arm 66 has its two recesses 67 and
69 placed over the complementary mating end portions
71 and 73 of the square cross-section drive shaft 40,
and once the clamp arm recesses 67 and 69 are placed
thereover, the fastening plates 75 are secured (with fas-
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teners) across the drive shaft 40 to hold the clamp arm
66 thereon.
[0022] The track mechanism is comprised of two
tracks 91 and 93. The track members 91 and 93 permit
the slidable up-and-down movement of the rolling bear-
ings 65 within the tracks 91 and 93 to properly align the
up-and-down movement of the piston rod 32. Also the
lower portion of the track members 91 and 93 have small
shoulder members 95 and 97 which buttress against the
floating head 34 at the receiving ramps 103 and 105 (i.
e., complementary receiving shoulder recesses there-
on).
[0023] Once the internal workings of the clamp mech-
anism are inserted into the clamp body 12, the track
members 91 and 93 buttress up against the receiving
ramps 103 and 105 (as best shown in Fig. 4) to position
the floating head 34 in a stationary position; and, once
so positioned the floating head then acts as the upper
head for the piston chamber 80.
[0024] Figure 6 shows the internal working mecha-
nism in assembled format, such that it is ready for inser-
tion into the body 12, that is, to the interior cavity 14 of
the body 12. Once the internal mechanism is inserted,
then the drive shaft member 40 is positioned transverse-
ly through the openings 42, 44 to link with the wedge
lock link mechanism 36.
[0025] Figures 4 and 7 show cross-sectional views of
the clamp mechanism 10, with the unit assembly of Fig-
ure 6 inserted therein, and with the drive shaft 40 being
positioned through the transverse holes 42, 44.
[0026] Figures 8, 9, 10 and 11 show an alternate em-
bodiment of the invention wherein a toggle linkage
mechanism is utilized to drive the shaft member 140. In
the toggle linkage version of the invention the piston rod
132 is connected to the lower portion of a toggle link
133, which in turn is connected to another toggle link
135. When the piston rod 132 is retracted, or moved in
a downward direction, this pulls on the link member 133
to thereby also exert a pulling action on the link 135,
which rotates the drive shaft 140 into an open position
to thereby open the clamp arm 166 (not shown). Like-
wise when the piston rod 132 is driven in an upward di-
rection, the link 133 is rotated back to the position as
shown in Figure 11, to thereby force the link 35 to rotate
the drive shaft 140, which in turn closes or clamps the
clamp arm 66 against a work piece.
[0027] Also as shown in Figures 8, 9, 10 and 11, the
top plate member 118 is of greatly strengthened capac-
ity, as is necessary for the additional forces required
when a toggle link mechanism 133, 135 is used in car-
rying out the invention.
[0028] There are many new and advantageous fea-
tures of the power clamp mechanism disclosed herein.
For example, the clamp mechanism of the invention uti-
lizes a metal body with a cavity there through, and pref-
erably this metal body is made from extruded metal. In
some alternative embodiments, however, the metal
body may be machined. When an extruded body is

used, it is a single extruded metal body, instead of a sep-
arate body and attached cylinder; and this enables
greatly lower cost of manufacturing for the clamp mech-
anism of the invention. Furthermore, this enables the
clamp mechanism of the invention to be light weight and
compact which are very important features for automo-
tive tooling components.
[0029] As will be shown from the drawings herein,
there is porting through the sides of the metal body to
permit driving of the piston in an up-an-down movement
to thereby power the clamp arm into an open or closed-
locked position. There are also direct mounting holes
drilled and tapped into the non-pressure portions of the
clamp body, which enable the clamp mechanism to be
mounted from either side thereof or from the front and
rear portions of the clamp mechanism as well. No CNC
machining is required in preparing the clamp mecha-
nism of the invention and this enables greatly lower cost
of manufacturing. Still further the clamp body may be
extruded with or without the four (4) longitudinal holes
shown on the end caps thereof, and the end caps can
be separately made such that the holes are drilled into
the body after the extruding operation is carried out.
[0030] With respect to the porting holes or apertures
in the clamp mechanism, the pressure ports can be lo-
cated in the extruded body or in the end caps 18 and
20. The porting holes can be from the sides, the front,
or the back of the clamp body 12 or 112.
[0031] The internal workings of the clamp mechanism
(for example as shown in the left side of Figure 1, or in
Figure 6), enables a single unit assembly, namely the
pneumatic piston rod and dividing plate to be assembled
outside the body of the clamp, and then the whole unit
assembly is inserted into the metal body of the clamp.
Also the internal mechanism is either supported by the
end cap 18 (or fasteners which are inserted through the
body) to locate and hold the mechanism. The divider
plate, or floating head member 34, is fastened to tracks
91 and 93 which in turn are fastened to the end cap 18.
The roller bearings 65 are used to facilitate the release
of the clamp from a wedge linkage locked condition (or
from a toggle linkage locked condition). The piston rod
clevis can be either a separate unit or machined or
formed onto the end of the piston rod 32 (or 132) itself
[0032] With respect to the drive shafts and/or bear-
ings used to house the drive shaft, the drive shaft 40 is
inserted through the body member 12 and through the
driven plate. The drive shaft is generally made up of four
parts instead of a single machining. Hardened steel
bushings are pressed into the extruded body and cen-
tered, and then metal bearings are pushed over the
square cross-section drive shaft to be seated (within the
bushings) to thereby mount the drive shaft 40 for rota-
tional movement, which in turn moves the clamp arm
up-and-down from an open position to a locked position.
The square drive shaft may need to be fastened to the
drive plate with some means other than just a press fit
to resist failure due to fatigue. If this is done small pins
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can be driven into the drive shaft to fasten it to the drive
plate and this can be done just prior to closure of the
upper cap member 18 onto the body member 12.
[0033] With respect to the cap member 18, on the
wedge lock embodiment the cap supports the whole in-
ternal mechanism of track members, piston rod, floating
head 34, and piston 30. The cap is made from a ma-
chining, investment casting, by a die casting, or by other
similar process. The cap will have an opening through
which a position sensor will be placed to monitor the ex-
tent to which the clamp arm is opened or closed to a
locked position. The cap member 18 is then sealed off
from the environment when the cap 18 is fixedly posi-
tioned to the end of the metal body member 12. In the
toggle linkage embodiment, the cap 118 member takes
up extensive loading generated during toggling so that
high loading is not put on the aluminum extrusion, from
which the metal body member 12 is preferably made.
[0034] With respect to the sensor unit, the sensor unit
is inserted from the top of the clamp mechanism, unlike
other clamps where the unit is inserted from the back or
front. The sensor unit may include an angle of opening
adjustment so that the clamp owner can easily remove
the sensor, change the chicklet position, and adjust the
angle of opening of the clamp arm at the same time. The
clamp mechanism has space allotted for the sensor/an-
gle of adjustment feature.
[0035] With respect to T-slot mounting, the extrusion
shape of the body member 12 permits the use of a single
T-slot 19 or multiple T-slots located in the body member
12 or the body member 112 to facilitate mounting there-
of, see Figure 18. This T-slot type mounting can replace
or augment the technique of bolting and/or doweling the
clamp to its work station.
[0036] A second alternate embodiment of a power
clamp 210 according to the present invention is shown
in Figs. 12-16. The power clamp 210 includes an extrud-
ed clamp body 212 that generally has a rectangular
shape. In this embodiment the clamp body 212 is an ex-
truded metal material that includes an interior cavity 214
there through. In the second embodiment the shape of
the interior cavity 214 is a true ellipse when viewed from
an end or through cross section. It should be noted that
the clamp body 212 can be extruded from any type of
hard ceramic, plastic, aluminum or any other type of ex-
trudable material but in the second embodiment metal
is used. It should also be noted that in the preferred em-
bodiment a rectangular shaped clamp body 212 is used
but that any other shape capable of being extruded may
be used depending on the clamp environment and de-
sign needs of the clamp operation. The extruded clamp
body 212 also includes a plurality of orifices 216 on the
sides of the clamp body 212. The orifices 216 are used
to connect to the work piece being clamped or to receive
and hold drive shafts or other components for the power
clamp 210.
[0037] The power clamp 210 also includes an internal
assembly which is inserted through one end of the

clamp body 212 into the interior cavity 214. The internal
assembly is a single unitary member that is assembled
separate from and outside of the clamp 210 and is then
inserted as a single unitary member into the clamp body
212 from the top end. The internal assembly includes a
piston 230 connected to a piston rod 232 on one end of
the piston rod 232. The piston rod 232 also has a head
assembly 234 arranged on the opposite end of the pis-
ton rod 232 from the piston 230. The piston rod 232 has
a reduced radius portion 231 on one end thereof where
the piston 230 connects thereto. The piston 230 in-
cludes a first and second seal plate 233, 235 which sur-
round a first and second piston plate 237, 239 and a first
seal anti-extrusion plate 241. A first and second piston
seal 243, 245 surround the outer edge or periphery of
the piston 232 and are adjacent to the seal anti-extru-
sion plate 241. The piston 232 is arranged on the re-
duced radius portion 231 of the piston rod 232 and is
secured by any known securing means 247 in contact
with a shoulder of the reduced portion of the piston rod
231 and connected by the securing means 247 on the
end opposite of the shoulder.
[0038] The head assembly 234 is arranged on the op-
posite end of the piston rod 232 from the piston 230 and
includes a seal plate 249 engaging a piston plate 251
on one end thereof. On the opposite end of the piston
plate 251 a seal anti-extrusion plate 253 is engaged
therewith. A piston seal 255 is placed around the outside
of the piston plate 251 while a rod seal 257 is arranged
between the outer circumference of the piston rod 232
and the inner circumference of the piston plate 251. A
track assembly 259 generally comprising a first and sec-
ond track or channel 291, 293 which have their openings
face one another is engaged with the seal anti-extrusion
plate 253 of the head assembly 234 and is connected
by any known means to the head assembly 234. On the
opposite end of the track assembly or member 259 is a
first and second rivet 261, 263 which are used to con-
nect to a head cap 218. It should be noted that any other
type of connecting device may be used, but in this em-
bodiment a rivet is used.
[0039] A clevis 264 generally having a U-shape with
an orifice 265 through each end thereof and an orifice
267 through its base is connected by any known secur-
ing means to the end of the piston rod 232 nearest the
head assembly 234. The clevis 264 also includes a roller
pin 201 arranged in the orifices 265 at the top end of the
clevis 264 with a roller bearing 203 attached to each end
of the roller pin 201 at the outside surface of the clevis
264. The clevis 264 is then inserted within the track as-
sembly 259 such that the roller bearings 203 will roll
along the first and second channels of the track assem-
bly 259. The clevis 264 is also, via the orifice 267, con-
nected via any known securing means 205, in the sec-
ond embodiment a screw is used to the end of the piston
rod 232 nearest the head assembly 234.
[0040] A drive plate 236 generally having a body 207
and an appendage 209 that extends therefrom is also a
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part of the internal assembly. The appendage 209 has
a predetermined angle from a center line of the drive
plate body 207. The appendage 209 also includes a
shoulder portion 211 that creates a stop for the power
clamp 210. The drive plate 236 has an orifice 213
through its body portion that mates with a drive shaft
240 male member for the power clamp 210. A channel
215 is located in the appendage 209 of the drive plate
236 and is arranged such that the roller pin 201 is placed
through the channel 215 and allows for the drive plate
236 to be connected to the clevis 264 which is located
within the track assembly 259. It should also be noted
that a toggle link may also be used according to this sec-
ond alternate embodiment.
[0041] The power clamp 210 also includes in the sec-
ond alternate embodiment a two piece drive shaft 240
that generally has a square cross section, however it
should be noted that any other type of shape such as
round or any other known shape may be used for the
drive shaft 240. The second alternate embodiment also
could use a one piece drive shaft 240 or any other
number of pieces depending on the design and needs
of the clamp environment. The first and second mem-
bers 217, 219 of the drive shaft 240 engage with and
are non-rotatably secured within the orifice 213 of the
drive plate 236 such that any rotational movement of the
drive shaft 240 will also cause rotation of the drive plate
236. The drive shaft 240 is supported within the clamp
body 210 by a first and second bushing 251 and a first
and second bearing 250. The bushing 251 and bearings
250 are located through a first and second orifice 242,
244 on the sides of the clamp body 212. In the second
embodiment the bearings 250 are made of a Teflon ma-
terial but any other known type of bearing may also be
used depending on the design and needs of the power
clamp 210 and its environment. The first member 217
of the drive shaft 240 includes an orifice through the en-
tire length thereof. The second member 219 of the drive
shaft 240 includes a threaded orifice through a prede-
termined portion. After insertion in the power clamp 210,
any known securing means, a screw 221 in this embod-
iment is placed through the first member 217 of the drive
shaft and secured into the second drive shaft member
219.
[0042] The power clamp 210 also includes an end cap
220 located on a bottom end of the clamp body 212. The
end cap 220 is sealed by a gasket 223 between the end
cap 220 and the clamp body 212. In the second alternate
embodiment the internal unitary assembly is placed
through the top end of the extruded body clamp 212 into
the interior cavity 214 until the piston rod 232 engages
with the end cap 220 of the clamp body 212. Then the
drive shaft 240 is inserted through the first and second
orifice 242, 244 of the clamp body 212 and its two pieces
217, 219 are connected to each other and supported by
the bearings 250 and bushings 251. The two pieces 217,
219 also engage with and are secured within the orifice
213 of the drive plate 236. Finally, a head cap 218 is

connected to the clamp body 212 after being centered
by any known appropriate means to the center line of
the ellipse or other shape of the cavity. It should be noted
that the cavity in the second alternate embodiment is a
true ellipse but that any other known shape such as a
circle or oval or any other known extrudable shape may
be used. The head cap 218 is connected by rivets 261,
263 to the end of the track assembly 259 opposite the
head assembly 234. A gasket may also be used be-
tween the head cap 218 and the end of the clamp body
212.
[0043] After completion of the assembly of the clamp
210 a clamp arm 66 is connected via the first and second
bushings 251 to the drive shaft 240, thus allowing for
automatic or manual operation of the power clamp 210
by a computer, machine or manual operation. In opera-
tion when the clamp is in an open position the piston
230 is located near the end cap 220, within the cavity
portion defined as the piston chamber 280. The piston
chamber 280 is defined by the head assembly 234 and
the end cap 220. When the clamp 210 is put into its
closed position the clamp arm 66 is rotated by a rotation
of the drive shaft 240. The drive shaft 240 is rotated by
the drive plate 236, i.e., the roller pin 201 will move with-
in the channel 215 of the drive plate appendage 209 until
the shoulder portion 211 of the appendage contacts a
surface of the head cap 218. Once the shoulder portion
contacts the surface of the head cap 218 a positive stop
for the power clamp 210 is created thus securing the
power clamp 210 in its closed position. The piston 230
will slide axially towards the head assembly 234 when
the power clamp 210 is moving to its closed position,
due to the hydraulic pressures acting on the piston 230,
those pressures will also hold the power clamp 210 in
its closed position. Therefore, the design of the clamp
210 can be changed such that the angle of the channel
through the appendage 209 of the drive plate 236 cre-
ates a quicker movement towards the positive stop of
the power clamp 210 thus reducing the axial movement
of the piston 230 within the piston chamber 280 and re-
ducing the forces necessary to hold the clamp or in-
crease the forces necessary to hold the clamp in a
closed position. The roller bearings 203 and clevis 264
have axial movement within the track assembly 259 due
to the forces being translated by the piston rod 232.
[0044] In assembling the power clamp 210 according
to the second alternate embodiment, first the metal body
212 is extruded with an ellipse shaped cavity 214 there
through. Next, the internal clamp assembly is assem-
bled and the head cap 218 is attached to an end of the
track member 259. Next, the end cap 220 is connected
to the clamp body 212 on a bottom end of the clamp
body. Then, the one unitary internal clamp assembly,
which was pre-built, is inserted through the top end of
the clamp body 212 into the cavity 214 until the end of
the piston rod 232 engages the inside surface of the end
cap 220. Then, the drive shaft 240 is inserted into the
clamp body 212 and engages with the drive plate 236
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of the internal clamp assembly such that the drive plate
236 is non-rotatably connected to the drive shaft 240.
Finally, the head cap 218 is secured to the clamp body
212 by positioning the head cap 218 with respect to the
center line of the ellipse of the interior cavity 214 and
not by the outer surfaces of the head cap 218 with re-
spect to the outer surfaces of the clamp body 212.
[0045] Fig. 17 shows a third alternate embodiment of
the clamp 310 according to the present invention and
operates in the same manner as that described for Figs.
12-16.
[0046] While it will be apparent that the preferred em-
bodiments of the invention disclosed are well calculated
to fulfill the objects, benefits, and/or advantages of the
invention, it will be appreciated that the invention is sus-
ceptible to modification, variation and change without
departing from the proper scope or fair meaning of the
subjoined claims.

Claims

1. A power clamp apparatus, comprised of,
a single body with an interior cavity running

therethrough;
a unit assembly which is inserted into said in-

terior cavity; and said unit assembly including;
a piston for slidable back and forth movement

within said cavity;
a lower portion of said cavity acting as a

chamber for said piston;
a piston rod connected to said piston;
a floating head member on the piston rod;
a link mechanism connected proximate to an

upper end of said piston rod;
a lower cap member which closes off said

cavity near a bottom end of said metal body;
an upper cap member which closes off the

metal body proximate to a top end thereof;
a drive shaft inserted through apertures in a

generally transverse position through said metal
body, with a central portion of said drive shaft inside
the metal body being connected to an end of said
link mechanism; and

a clamp arm attached to said drive shaft on
the outside of said metal body;

and wherein when said piston rod attached to
said link mechanism is moved from its retracted po-
sition to its extended position, it causes the clamp
arm to be moved between an open position and a
clamped positioned relative to a work piece being
clamped.

2. The clamp apparatus of claim 1 wherein said body
is made of a metal, preferably of extruded metal or
machine formed metal.

3. The clamp apparatus of claim 2, wherein said unit

assembly is supported by said upper cap member
for insertion of the unit assembly into the metal
body.

4. The clamp apparatus of claim 2 or 3 wherein the
upper cap member has an opening through which
a position sensor is inserted into the interior of the
metal body.

5. The clamp apparatus of anyone of claims 2 to 4
wherein said metal body includes at least one T-slot
on an exterior surface thereof to facilitate mounting
of the clamp apparatus.

6. The clamp apparatus of any one of claims 2 to 5,
wherein a plurality of mounting holes are formed in
the exterior of the metal body to facilitate mounting
of the clamp apparatus.

7. The clamp apparatus of any one of preceding
claims 2 to 6, wherein said drive shaft is mounted
through the usage of steel bushings which are
pressed into opposing sides of the metal body and
metal bearings which are placed over a cross-sec-
tion of the drive shaft.

8. A power clamp apparatus according to claim 1,
wherein the body is extruded.

9. The clamp apparatus of any preceding claim where-
in said link mechanism is a wedge lock link mech-
anism.

10. The clamp apparatus of any preceding claim where-
in said link mechanism is a toggle link mechanism.

11. The clamp apparatus of any preceding claim,
wherein the unit assembly of piston, piston rod,
floating head member, and link mechanism are as-
sembled outside the metal body and then inserted
into the metal body.

12. The clamp apparatus of any preceding claim where-
in the unit assembly also includes at least one track
member which mates proximate with an upper end
of the piston rod to guide same in its back and forth
movement in said cavity.

13. The clamp apparatus of any preceding claim,
wherein porting conduits are included near the bot-
tom of the apparatus and proximate to a mid-point
thereof, to provide for introduction of a pressurized
fluid to both sides of said piston to effect back and
forth movement thereof.

14. The clamp apparatus of any preceding claim where-
in said floating head member once inserted into said
cavity is held in a fixed position therein by attach-
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ment of said head member to said track member.

15. The clamp apparatus of any preceding claim,
wherein roller bearings are included in the unit as-
sembly proximate to a top end of said piston rod to
facilitate release of the clamp arm from a locked
condition.

16. The clamp apparatus of any preceding claim,
wherein said upper cap member is made of a high
strength steel to take up more extensive load forces
in the toggle link mechanism.

17. The clamp apparatus of any preceding claim where-
in said position sensor includes an angle of opening
adjustment member which adjustment member can
be moved to thereby adjust an angle of opening for
the clamp arm.

18. A power clamp, said clamp including:

a unitary body extruded from a predetermined
material, said body having a cavity there-
through;
an internal assembly arranged within said cav-
ity;
said internal assembly including:

a piston movable within said cavity;
a piston rod connected to said piston;
a drive plate connected to said piston rod;
a drive shaft non-rotatably connected to
said drive plate;
a track arranged within said cavity to re-
ceive said piston rod therein;

an end cap attached to a bottom end of said
body;
a head cap attached to a top end of said body,
said track being secured to said head cap; and
an arm connected to said drive shaft.

19. The power clamp of claim 18 wherein said drive
shaft has a first and second member.

20. The power clamp of claim 18 or 19 wherein said in-
ternal assembly is a separate unitary component,
and said internal assembly is inserted in said cavity
through said top end of said body.

21. The power clamp of claim 18, 19 or 20 wherein said
cavity having a true ellipse shape.

22. The power clamp of claim 21 further including a plu-
rality of seals within said cavity, said seals having a
round shape.

23. The power clamp of any one of claims 18 to 22

wherein said drive plate has an appendage.

24. The power clamp of claim 23 wherein said append-
age creates a positive stop for the clamp by con-
tacting said head cap.

25. A clamp including:

a metal unitary extruded body with an interior
cavity having an ellipse shape, said body hav-
ing a top and bottom end;
a unitary internal assembly inserted into said
interior cavity;
a drive shaft rotatably supported within said
body;
an end cap secured to said bottom end of said
body;
a head cap secured to said top end of said
body; and
an arm secured to said drive shaft.

26. The clamp of claim 25 wherein said unitary internal
assembly includes:

a piston slidable in an axial movement in a por-
tion of said cavity;
a piston rod connected to said piston on one
end thereof;
a head member arranged on said piston rod on
an end opposite of said piston;
a track member connected to said head mem-
ber on one end and engaging said head cap on
an opposite end thereof;
a clevis connected to an end of said piston rod;
and
a drive plate connected to said clevis at an end
opposite of said piston rod.

27. The clamp of claim 26 wherein said drive shaft hav-
ing a first and second member, said drive shaft is
connected to said drive plate.

28. The claim of claim 27 wherein said drive plate ro-
tates within a channel of said track member due to
axial movement of said clevis within said track
member which is axially moved by said piston rod
and said piston until said drive plate engages said
head cap at a positive stop.

29. The clamp of claim 27 wherein said drive shaft is
supported by a first and second Teflon bearing and
a first and second bushing in a first and second or-
ifice of said body.

30. A method for making a power clamp, said method
including the steps of:

extruding a clamp body having an interior cavity
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therethrough;
assembling an internal clamp unit;
connecting an end cap to said clamp body;
inserting said internal clamp unit within said
cavity;
inserting a drive shaft into said clamp body, said
drive shaft engaging said internal clamp unit;
and
connecting a head cap to said clamp body by
positioning said head cap with respect to a cen-
terline of said cavity.
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