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IN THE UNITED STATES DISTRICT COURT
FOR THE EASTERN DISTRICT OF MICHIGAN
SOUTHERN DIVISION

NORGREN AUTOMOTIVE, INC.,
A Dclaware Corporation,

Plaintiff,
V.

DE-STA-CO INDUSTRIES, INC.,
A Delaware Corporation,

Defendant,

Case NoANMA DIGGS TAYLOR

Judge:
"% VIRGINIA MORGAN

JURY TRIAL DEMANDED

Todd L. Moore (P 45472)
Marshall G. McFarlane (P 27296)
YOUNG & BASILE, P.C.

2001 Commonwealth Boulevard
Suite 301

Ann Arbor, Michigan 48105
(734) 662-0270

Attorneys for Plamtiff
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COMPLAINT

Plaintiff, for its causc of action against the Defendant, states as follows:

GENERAL ALLEGATIONS

1. This action ariscs out of the patent laws of the United States of America,

35 U.8.C § 101, et. seq. Junsdiction for this Court is based upon 28
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U.5.C. § 1338(a). Venue in this case iz based upon 28 U.S8.C. § 1391

and/or 1400(b);,

Plaintiff, Norgren Automotive, Inc. (hereinafter "Norgren™), is a Delaware
Corporation, having its principal place of business at 44831 Groesbeck
ITighway, Mt. Clemens, Michigan 48046-0787;

Defendant, De-Sta-Co Industries, Inc. (hereinalter "De-Sta-Co"), upon
information and belief, is a Delaware Corporation, having its principal place

of business at 2121 Cole Street, Birmingham, Michigan 48009.

COUNT1

PATENT INFRINGEMENT

Plaintiff is the owner, by assignment, of 1].8. Pat. No. 5,575,462
(hereinafier the " 462 Palent), which was duly issucd by the United States
Patent and ['rademark Qffice on November 19, 1996, and which is cotitled
"ROTARY CLAMP FOR A LINEAR ACTUATOR" (Exhibit A,
attached). Plaintiff is, and has been, at all relevant times to this Complaint,
the owner of said patent and entitled to all rights of recovery for all
infringements of said patent;

Defendant, De-Sta-Co, has infringed the *462 Patent by manufacturing,
using, sclling, and offering for sale within this district a rotary clamp that
infringes at least one claim of the *462 Patent under 35 U.5.C. § 271(a), §

271(b), and/or § 271(c); and

-2
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As a result of the actions of Defendant infringing the ‘462 Patent, Plaintiff
has been damaged, and unless further infringement is enjoincd, will

continue to be damaged.

WIIEREFORE, Plaintiff prays for judgment against Defendant, including, but not

limited to, the following rehefl’

A

C.

Defendant be adjudged and decreed to have infringed U.S. Pat. Nn.

5 575,462 and that said infringement has been willful;

Preliminary and permanent injunctions be issued restraining and adjoining
Defendant, including its agents, officers, servants, atlorneys, and
employees, and those acting in concert with Defendant from all further
infringement of said patents;

Defendant be ordered to account for and pay to Plaintiff treble damages,
based on 35 17.8.C. § 284, by reason of Defendant’s infringing acts with
respect to said patents;

Plaintiff be awarded adequate interest payments (including pre-judgment
interest payments) in conjunction with the damages that it has suffered in
this case, and in connection with the infringements that have been
performed or carried out by Defendant;

This be decreed an exceptional case within the meaning of 35 U.S.C. § 285
and that reasonable attorney fees be awarded to Plaintiff;

Costs be awarded to Plaintill} and
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G. Plaintiff be granted such other and further relief as may be proper under the

circumstances.

JURY DEMAND

Plaintiff hereby demands a trial by jury of all issues tniable by jury.

Dated: ¢/Z’é(7/
71

Respectfully Submitted,
Norgren Automotive, Inc.

q
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dd 1. Moore (P 45472)
Marshall G. McFarlane\J* 27296)
YOUNG & BASILE, P.C. -

2001 Commeonwealth Boulevard
Suitc 301

Ann Arbor, Michigan 48105
(734) 662-0270

Attorneys for Plamtiff
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United States Patent (o

A0 L L A D

(11} Patent Number: 5,575,462

Blatt 151 Date of Patent: . Nov. 19, 1996
1541 ROTARY CLAMP FOR A LINEAR 5,180,334 314953 Sawdon .
ACTUATOR 5215205 #1993 lloover .
[76] Inventor; Joha A. Blatt, 22 Scuratton PL, Orosse FOREIGN PATENT DOCUMENTS
Poitite Shorcs, Mich. 48236 2340798 ®1980  France .
2555207 W1Y16  Germany .
(211 Appl. No.: 291,687 OTHER PUBLICATIONS
[22] Filed: Aug. 17, 1994 Reexamination Certificate BT 4,905,973 isaned Jul. 3, 1994,
[511 Int CL® . B230) 3108 Primary Examiner—Robert C, Watson
E S [ 0T o: 269/32 Atturney, Agent, or Firm=—=Young & Basile, F.C.
138] Field of Search e 20432, 27, 23, [57) ABSTRACT
254/24, 93, 228, 91, 94, 283 '
A rotary clamp for a lingar aciuator having mesns for
[56] References Cited converting linear actuator motion between a first position
and a sccand pogltion into rotary clamp motion belweed an
U.S. PATENT DOCUMENTS unclamped positon and a clamped position wherelnl a recip-
2845847  B/1958 Blad et al. rucating memper provides means, separate from the linear
1,027,155 31962 Palerson autuator, for reselling the converting linkage toward the flrs
3,347,542 1071967 Merlcle, fr. pusition without keving to disassemble the ratary clamp of
3,362,763 171568 Blai . the Hinear actuator, The reelprocating momber also provides
3381954+ N1968 Blatt 2 scundary stop to prevent he converting Jinkage from
3,545,050 12/197¢ Rlatt et al. . teaching an uver-center position, The reciprocating member
3570835 ¥1971 McPhersun . is slidably dispused and captured within a wall of a housing
3618031 111971 Blatt . :
3702185 1171972 Blatt . of the rotary clamp. T power is losk o the rotary clamp, the
10202% 111975 Riait . clump may beeome “locked” in ihe elamped position, and
1926418 121975 Blatt . the reciproeal member may be struck from the outside of the
Afal0a7 51977 Blatt, housing in onler to drive the Jinear acruator toward the
4,396,183 81983 Lymhumer . unclamped posidon thus manually resetting the converting
4458889  7/1984 McPherson et ul. means of the clamp. The reciprocal member abuts the nside
4496138 /195 Blatt . wall of the housing in its fully retracied posidon to provide
4570914 Y1986 Bl 4 secondary stop 1o rhe linear aclugtor and prevent the
“"520'63“ ! 'ﬁggﬁ Bl““h' 4 finkage mechanism from reaching an aver-genter position. A
z:ggz’f; :_lwggg ﬂ:iﬂﬁnfl‘ e vam weans is provided for puiding and supporting the finsar
4305973 31950 Blan . aclualor against linkage forces directed perpendicular to the
5080336  1/1952 Carossino . Yinear line of motion, thus eliminating the need for side watls
5,113,088 671902 Sawdon . in the hoosing.
5,165,670 11/1992 Sawdon ,
5171000 121992 Sawdon . 1¢6 Claims, 3 Drawing Shovix
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ROTARY CLAMI* FOR A LINEAR
ACTUATOR

FIELD OF THE INVENTION

The present invention relates, in goneral, to rolary clammps
Tur linear actuators, and more particulardy, to a linkage that
cotverts linesr actuator motion between a first position and
a sccond position into rotery clamp motion belween wn
uniclamped position and a clamped positionswherein a recip-
tocal member provides means for manually reselting the
converting linkage toward the first position and stop m=ans
for limiting the travel of the linear actuator in the second
position.

RACKGROUND OF THE INVENTION

Bolary clamps are known of the type in which linear
acmator reciprocating movement is adapted to be translated
into angular rotary movement of a clamp arml. The linear
actuator may be powered by a fluid motor, and an additional
lickagc or othor transmitting meanz converls the linsar
actuator metion to & rotary elamp motion, Normally, when
the tluid metor is in a etracted position, the clamp is in a
released position, that is, the clamp atm is removed from the
work supporting sarface, and by means of fluid preasurc, the
clamp 4rm 19 pivowally moved into clamping position to
clamp a work picce W n work supporting surtace and hold
and/or locate the work picce against the work supporting
surtace.

Varjous guide and Hrkape means have been proposed o
correctly translate Hnent veciprocating movement of a piston
and piston 1od, wilized in the lincar gemaator, o cotrectly
ywing the clamp arm into or out of clamping position,

sccking w obtaln the highest mechanical advantage which |

can be utilized within the pawer sirpke of the linear actuator.
All of these known mechanisms, more of less, include
complex degigns of vatious mechanical components at high
mamifacturing and assembly cost.

A known design powers a linear actuator along o guide
slot provided in s howsing of the clamp. The eod of the lincar
actuator is pivotally comnected to a linkage member which
in turm is pivotally cormected to a lever amm of a pivnt pin
The linear acluator provides reciprocal linear mavement
along the guide slol, thus driving the linkage member and
converting the lineat movement into rotational movement of
the pivol pin. A dlamp arm is conneeted to the pivot pin for
Tolary motion of the clamp anm between £ clarnped position
and an unelamped pesition,

Typically, such designs (ry o prevent the over travel of the
linkage member v an wver-center position whercin the pivat
points of the linkage member are at a zero degree angle with
respect to one another, in other words, the longitudinal axis
of the linkage membee ix at a pozidon perpendicular to the
iongimdinal axis of ithe guide slot. As the lnkaps angle
approaches zero degrees, the linkage force approaches infin
ity through the relationship P-Fetne where P=the linkage
Torce, F-the linear actuator force and ¢=the linkage anple.
Thus, ag the linkage member approaches the over-center
position, the ¢lamp mechanism experiences ulira-high link-

age forces which may ocause premature wearing of the,

linkage mechanism or may cause the linkage mechanism to
“freeze™ or “lock up”. For example, when a clamp anm is
adjusted to provide maxiium clamping pressure on a work
piece at standard faclory sir pressure, such as #0 p.sd., any
travel to cemer or slight over-center of the linkage member
has been found in most commercial clamps currently avail-
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ahble to require o telease pressurc exceeding the 80 psd.
supply line pressure by as much ss 20-30 p.s.i. Since this
may result in a “lock up” clamp which cannot be released by
statidard wiv pressgre, such clamps are normally operated
with a Himiled travel of the linear seluator or lever arm o a
linkage angle short of 07, Le. in the order of 3°=4°, to assore
that supply line pressure will always release the clamp.

Other designs provide for the linkage mechanism to travel
to g positive eenter or slight over-center locking position
wherein needle bearings ave utilized so that the eylinder
pressure required 1o relense the clemp 1 1o preater than the
cylinder prasaurc necded to actuate the clamp to the locking

. pusition. Such configurations are capable of producing high

clamping forces, but they are also subject to undesirable
wear to the internal meehanisin created during the passape
through the ultra high foree over-center position, The tesult
of the wear is the reciection of the clunp forces in which the
clamp can produce.

When trying o control the travel of the linkage mechas-
nism, most clamp designs do not congider controlling the
clamping force. Applicant's U.S. Pat. No. 4,905,973 pre-
vemts the linkage mechamism from reaching the over-center
position by having a positive stop on the lever atm engage
aty internal surface in the housitg of the rotary clamp. Othery
provide u stop to a pordon of the linear actuator, and thug,
the over-cenler posilion may never be reached although
wear mmay create play within the linkage mechanism thereby
effecting the clamping force of the clamp arm, Others
provide a stop for the clamp arm while affowing the linkage
mechanism to near and approach the over-center position,

Although preventing the linkage member from yeaching
the aver-cenler position may ensure that the supply line
pressure will release the clamp, most clamps do, not provide
a means by which to matwally release the clamp without
dizassembling the clamp should the power andfor cantral
means fail to operatc the clamp when in the clamped
position. This iz especially so when the internal mechanisme
of the rotary clamp are filly disposed within an enclpsed
housing.

Sume clamp designs grevent the linkage member from
reaching an overconler pogition by ulilixdng a positive stap
on the lever anm to engage the housing and limit the
clamping position and force of the clamp arm. Since the
lever amm is coupled o the linkape assembly, the linkage
member 18 prevented from reaching the over-center position.
Duc to the mumber af reciprocating cycles realized by the
linkege mechanismi doring the life of the clamp and due 1o
Ihe Jarge und varizble forces that are realized by the linkage
meehanism during those cycles, the tolerances or “stop™
within the linksge mechanism bogin to increase 1hus allow-
ing the linkuge member to slowly approach the over-center
peasition. Thus, it would be desirable to ptovide 2 secondary
stnp to ensure that the linkage member cannot reach the
over-center pusition while still maintaining a consistent
clamping Foree and position over the life of the clamp.

The linkage foree and actuation force may also be affected
by additional friction and binding created by the linkage
mechanism and linear actuator. Oflen the Unear acruator is
subject to forces having components that are perpendicnlar
to the line of linear motion. Often sid¢ walls are machined
within the guide slot of the housing to supporl the linear
actuator against these forees. Such guide ciots are difficult
and expensive to manulaclore thus ceeating an wndesirable
situation in industry.

SUMMARY OF THE INYENTICN

The present’ invention overcomes the above-noted short
comings by providing a rotary clamp for a linesr acteator
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that provides meany for converting linear actuator motion
between a first position and a second position inta fotary
clamped motion belween an unclamped position and a
clamped position, respecifully, wherein a reciprocal member
provides means for manually resetting the eonverting means
toward the first position without having o dizassemble the
rotary clamp and provides stop means for limiung the travel
of the linear actuator in the second pogiton. The resciting
means of the present invention provides » means for manu-
ally moving the converting linkage wward the unctamped
position should the clamp become inoperative in the
clamped position, The secondary stop means of (he present
inyention provides a sccondary stop for the converling
means to prevent the linkage member from reaching the
over-center pogitian.

The present invention of the rolury clamp for a linear
petuator includes an enclnsed housing connected to the
linzar actuator. The linear setuator has 2 cylinder cotinected
to the end of the housing, & piston supported within the
cylinder tor reciprocation therein and & piston rod connected
to the piston and projecting from the cylinder into the
housing. The housing provides an clongeed guide slot
means having a longitudina! axis for receiving the piston
tod. A rod end is connecled to the piston od for reciprocal
movement and is received and slidably guided by the puide
slot tneans in the housing.

A pivut pin is rotatably supported within the housing, and
the pivot pin has ar least one end extemally accessible wilh
respeet o the housing. A lever arm intepral with and

extending from the pivot pin is disposed within the housing, E

A pivotal linking means pivotally connects the lever arm and
the rod end to trunsform the linear reciprocal movemen: of
the rod end imto angular rotary movement of the pivol pin.
A cum tneans for guiding and supporting the rod end extends
imlegral with and outward from the pivot pin. The vam
means provides a pair of guide lobes tul engage and suppoent
the rod end apainst coraponents of the linkage force that
direct the tod end Wwward the pivol pin, A clumping means
is connected to al least ong of the cnds of tie pivol pin that
is externally accessible with respect o (e housing, The
anpplar rolary motion of the pivut pin is tansfercd © mave
the clamping means helween u clamped position mnd an
unclanped position.

A primary awp integral with and cxtending from the pivot
pin cngapes an internal gurfece of the howsing in arder 1o
accurately orentate the clamping position of the clarnping
micans. The linear actuator drives the linking means towards
the over-center position unti! the primary stop cngages the
internal surfzce of the housing and 4l excess tolcrances
within the Yinkape mechanism are absorbed.

To prevent the linking means from reaching the over
center posidun, wherein a longitudinal uxis of the linking
meant beeowmes perpendicular with the longitudinal axis of
the gulde slot means provided in the housing and wherein
the linkage force of the linking means approaches infloity as
the linking means approaches the over-center posidon or 0°
linkage angle, a reciprocal member acts as a seecondary swp
to prohihbit the linking means from reachiog the avar-center
position,

The reciprocel member is slidably disposed in a wall of
the heusing and is aligned with the rod end so thal the rod
cnd engages and displaces the rociprocal member in the
second position. Should power or contral of the system [uil
such thul the linear actuator cannot telease the clamping
means when the clamping means is in the elamped position,
an operator may manvally reset the rotary clamp by striking

5
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the reciprocal member so that the reciprocal member
engages the tod end with sufficient force w move the rod cnd
toward the first position withow having to disassemble the
rotary clamp. This increases the linkage angle and reduces
the release force required w withdraw the piston and move
the clamping means wwstd 1he unclamped position,

Thus, the ohjects oF the invention are to provide a new and
improved rowry clamp for a linear actualor that provides a
means for converting lincar actuator metioh between a first
position and a second position inlo a rotary clamp maotion
between 5 clumped position and an unclamped position
wherein a reciprocal member provides for manually reset-
ling the linear actuator toward the first position withoul
having to disassemble the rotary clamp or lines acuator; to
provide 4 new and improved rotary clamp fer o linear
actuator that provides u reciprocal member for providing a
secondary stnp for limiting the travel of the linear aotuator
in the second position; and to provide a new und improved
Tolary clarmp for a linear actuator thal provides o cam means
for supporting and puiding the rod end against linkage forees
perpendicnlar to the linear line of fuotion.

Other objects, advanlages and applizationy of the present
invenlion will hecome appatent to those skilled i the an
when the following descripton of the best mode coutem-
pluted [or practicing the invenlion is read in conjunction
with (he accompanying drawings.

BRIEF PESCRIITION OF THE DRAWINGS

The Jescription herein makes reference to the accompa-
nying drawings wherein like reference numerals refer to like
parts throughout the several views, and whetein:

FIG. 1 ix a side view showing the rotury clamp and lingar
actuator in the clamped position and the second position,
tespectfully.

FIG. 21z 8 scolinnul view showing the internal mechanism
uof the rotary clamp and showing the reciprocal membet
being copaged and. displaced by the rod cnd of the lincar
acmator.

FIG. 3 is a scetional view with some parts broken away
showing the reciprocal memther engaping the rod cnd of the
linear actuator and haviog reset the converting linkage by
moving the rod end wwatd the first position.

FIG. 4 i a sectional view with some parts broken away
showing the reciprocal member providing a seconduty stop
for limiting the travel of the linear actuator and prohibiting
the linkage member from reaching the over-center posilion.

Bi3. 5§ i5 u seetion view taken in the dircetion of armows
5-..% in FIG. 1 showing the guide lobes supporting the rod
end of the linesr actuator.

DESCRIPTION OF THE PREFERRED
EMBODRIMENT

TIC. 1 shows the rotary clamp 10 for a linear actuator 12
aceotding to the present invention. The lincar actuator 12
provides a fuid cylinder 14 and a reciprocal piston 16
slidably disposcd therein, A piston rod 18 is attached to the
piston 16 and extends outward from the fhuid cylinder 14.
The cylinder 14 has respoctive opposite raar and front fuid
inlets 20, 22 which, as is known in the arl, are suitably
connected by conduits (not shown) to a source of fuid (wol
showr) under pressure, The cylinder 14 may be hydraulic,
pheumatic, or conversely, a mechanical reciprocating device
which may be used lo acluate the lincar actuator 12 by
recipracation of the piston rod 1R.
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Attached to one end of the eylinder 14 is a hollow housing
24 wlhich houses means for converdng the lincar actustor
motinn into ap angulsr Tolary clamp motion. As seen in
G5, 1 and 2, the housing 24 has an clongated internal
guide slot 26 wilh one end 28 apen adjacent the cylinder 14
ta recelve the free end 30 of the piston rod 18 within the
pnide slot 26. The other end 32 of the puide slot 24 is closed
by the internel surfaces of the bousing 24, As seen in FIGS.
2 and 5, the housing 24 alye includes 8 pair of coaxial
aperteres 34 baving a commeon transverse axis 35 pyel ffum
and substantially perpendicular to a longitdinal axis 36 of
the guide slol 26.

In order to couple the linear acmator 12 with the converl-
ing meuny, « rod end 3% ix connecied to the free end 30 of
the piston rod 18 for reciprocal movement between a first
position, wherein the piston rod 38 and rod end 38 are fully
withdrawn towurd the open end 28 of the gnide slot 26, and
# seeond posilion, wherein the piston rod 18 and rod end 38
are oxtended toward the closed ond 32 of the guide slat 26
as seen in FIGS. 2-4. Ag seen in FIG. 2, the rod cnd 38 1z
slidingly puided within the guide slot 26 of the housing 24.
The rod end 38 generally has a roctangular etoss seetion with
beveled cdges and a threaded aperture 40 disposed within
one end of the tod end 38 to threadinply engage the frec cnd
30 of the piston rod 18. A lock pin 42 is provided through
an apetture in the rod end 38 extending into ihe threaded
aperture 40 for engaging the piston rod 18 to provent
disengapement ot the piston rod 18 from the rod cnd 38, The
opposite and of the rod end 3% includes a slot (not shown)
defined by two opposed protuding portions 46 (only one

shown) of the rod end 3K A pair of coaxial apertures (not -

shown), having 4 comimon axis, are formed in the two
opposed protruding portions 46 of the rod end 38,

To trumsform the lnesr actutor motion o ratary clamp
ninlion, a pivotal linking means pivotally connecty the linear
actuator 12 o a Icver aom 58, The pivotal linking means
provides A linkage member 50 slidubly disposed witling the
slot of the rod cnd A} and extending outwardly (herelrom.
The linkage mermber 50/{s pivolally connected to the rod cnd
3R throngh a pin 52, The pin 52 passes throagh an aperure
54 provided in the linkage mewber 50 and through the pair
of coaxial apertures extending (oongh the rod end 38. An
aperture 56 is dlso provided at the upposite end of the
linkage member 50 for pivotally connecting the lever urm 58
of & pivat pin 60

Angular rotary motion is imparted to the pivet pin 60,
which iz rotatably disposed wilhin the pair of coaxial

- apertures 34 in the housing 24, for angular movement sbaut

the troinsverse axis 35, The pivol pin 60 has a4 cylindrical
body portion 61 having opposite ends 62 exicnding throngh
the coaxial apertures 34 provided in the housing 24, The
lever arm 58 is integral with and extends outwardiy from the
pivol pin body pottion 61 while remaining within the
interps) portions of the hopsing 24. The lever arm 58 js
formed by two opposed substantially parallcl members 64
{only one shawn) extending from the pivot pin body portion
fl. A paiv of coaxizl apertures (not shown), having &
comman gxis, are formmed in the two oppoised members of
the lever arm $8. The end of the linkage member SU iy
slidably received between the two gpposed members 64 of
the lever arm 58, and a pin 66 is inserted through the
apertures in the lever srm 5% and through the aperture 56 in
the linkage member 50,

To reduce the amount of actuation (oree reguired Lo inove
the rod end 38, the lever arm 58 providey 2 pair of substan-
tislly parallel puide lobes or cams &7 wherein the puide
Iohes 67 =xtend radially outward from and are integral with

]
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said pivot pin body portion 61, as seen in FIGS, 2-5, The
guide lobas 7 engape a bottom surface of the rod end 38 as
the rod end 38 passcs by the pivol pin bady 61 when meving
alony e paide slol 26, The goide lobes 67 support and
counteract forces on the rod end 38 having components
created by (he linkage member 80 that are sohstantially
perpendicnlar to the longitudingl axis 36 of the guide slot 26
and directed towerd the pivot pin 60. The qunde lobes 67
eliminate the need to machine & groove or sidewal] within
iha internal walls of the housing to support the rod end 3%
from such [orces created by the lnkape mechanism, The
combinatinn of the rod exd 38, the linksge member 50 and
the pivot pin G0 with the lever arm 58 provide means for
converting lincar reciprocal actuator motion intn angular
rotary clamp motion.

To secure the pivot pin &4 within the housing 24, pivot pin
end portions 68 are connected to the opposite ends 62 of the
pivid pin hady portion 61, as seen in FIGS. 1 and 3. A pair
of substantially eylindricul rocesses 65 are providad exter-
nally in the housing 24, The rocesers G5 are couxiully
aligned with the sperturcs M provided in the housing 24
with which the ends 62 of the pival pin hedy portion 61
extend therethrough. The portions of the housing 24 that
deflne the aperures 34 in thie housing 24 provide a bottom
ot floor 69 to the recesses 65 by which to substantiafly close
the enclosure of the housing 24. The pivot pin end portions
68 arc teccived und sested within the recesses 65 of the
housing 24 gnd are comnected o the ends 62 of the pivot pin
body portion 61 by conventional fasieners 70, To sccotn-
modate the rotary movement of the pivot pin end portions 68
within the recesses 65, a cylindrical beadng 71 may be
utitized within the inside diameter of the recess 65, A clamp
arm 72 may then be atached to the pivot pin end portion 68
by conventional fasteners 74 for movement between a
vlamped position, whergin the clamp amm 72 holds a work
piece (not shown) againgt a clamping surface (ool shown),
and an unclamped positon, whersin the clamp arm 72
mleases 8 work piece from a clamping surface.

To ensure the clamping position of the clamp arm 72, a
pritary stop 76, integral with and extending from the pivot
pit body portion &1, as seer in FIG. 2, enpages an internal
wall 7% of the housing 24 when the clamp arm 72 is in the
clprmped position and the linear actuator 12 is in the second
posilion. By limiting the pivotal rotation of the pivet pin 60
through the primary stop 76 engaging the intetmal wall 78 of
the housing 24 in the clamped position, the clamping posi-
tion of the clamp arm 72 remaing consislenl. By stopping the
pivat pin 61 and not the lincar actuater 12, the crticality of
tolerance build up in the internal linkage between the pj. ston
rod 18 and the pivot pin 60 is climinaled 25 the Hnear
aetuator 12 will cxpand its travel to eliminate “slop™ within
the linkage mechanism. An 8° linkage angle ¢ should he
majntained such that by selecting materals and finishes for
the internal tnechanism or action of the clamp 10, a halance
can bi sct up between the linkage angle o and the frictional
foroes of the rod end 38 so that when the clamp 1@ is
actupted, the clamp arm 72 remains lecked even in the case
of Toss of air pressare in the cylinder 14, so that the clamp
10 remains sate and will not open unexpectediy.

Even though the clamp 10 is designed ol o open
anexpectedly upon the loss of power ar air pressure in the
cylinder 14, it may be desirable o mave the clamp 10t the
unclamped position in order o elease 2 wotk plece or reset
the linkage: mechanizm. BEven at an 8° linkage angie c, the
linkage force may still be too great to manually move the
rotary elamp 18 to the waclamped position without disas-
sembling the rotary clamp 10 or the lingar actuator 12. Thus,
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a reciprocal member A is slidably disposed within an
apertire 82 provided within a wall 84 of the housing 24, ==
seen in FTGS. 14, The reciprocal member 80 has a eylin-
drical body 86 wilh a puir of furger eylindrical end portions
88, 90 inlegral with the body 86 of the reciprocal member
80, The apeiture 82 provided in the wall 84 of the housing
24 is slightly larger than the diameter of the main hody 86
of the reciprocal member180 and {s smaller than the dian-
eter of Lhe end poticns 3%, 90 of the reciprocal inember 30.
This allows the reciprocal member 80 to slidably move
through the aperiure B2 while being positively captured hy
the end portions 88, 90 of the reciprocal member 80 by
aburtting the walls 84 of the howsing 24, The reciprocal
member 80 moves along the same longiledingl axis 36 as the
puide slot 26 and rod end 38 such that the rod cnd 38
cnpages and displaces the reciprocal member B0 upon the
rod end 38 reaching the second pogition. When the clamp 10
is in the clamped position and a loss of power andfor air
pressure occurs Within the cylinder 14, the teciptocal metn.
ber B0 may manually reset the rotary clamp 10 by striking
the reciprocal member from the outside of the housing 24
and forcing the rod end 38 toward the Grst position and
driving the linkage member 50 away from the clamped
pouition, as seen in FIG. 3. This increasey the linkage angle
& 1o a level which either allows the ¢lamp 10 to become reset
or allows the clamp 10 to be matwally manipulated.

In order w prohibit the Hnkage member 50 from reaching

_ the over-center posiiion, wherein the longitudinal axis 94 of

the linkage member 50 is prevented from reaching a position
U6 perpendicular to the longitudinal axis 36 of the clongated
guide slotl 26, thes reclprocal member 80 acts as a secondary
stop to the linksge member 5¢ when the rociprocating
member 80 12 fully displaced apainst an intemel wall 92 of
the housing 24, as seen in FIG. 4. When the reeiprocating
member &0 is in this retracted position, the 1od cnd 38 sbuts
the reciprocating member 80 thereby stopping the linkage
member 50 from reaching the over-center position, Prefer-
ably, the linkage angle o is prevented from dropping below
4" The 4° linkage angle o provides » safe margin in which
the linkage member 50 will not tealize the ultra high forces
that are 1ealized when approaching the over-center position.

Tt should be noted that the present invention is not limited
10  reciprocal member 80 having a cylindncal body B6 and
cods 88, 90, but rather, the reciprocal member 80 may utitize
uny geometry which allows the reciprocal member 80 to be
shictubly disposed within the wall 84 of the housing 24 while
cnpaging the linkage mechanism internally and providing
access W the reeiprocal member 80 extomally,

While the invention has been deecribed it connection

with what is preeently considered to be the most practical

arid preferred embodiment, it is to he undersigod that the
invendon is not to be limited to the disclosed embodiments
but, on the contrary, is intended 10 cover varous modifica-
tions and equivalent atrangements included within the spirit
and scope of the appended claims, which scope is to be
accorded the broadest inierpretation so as to encompass all
such modifications and cuyuivalent structures as is permitted
under the law.
‘What is claimed is:
1, A rotary clamp for a lincar actualor eomprising:
means for converting linear acfuator molion hetween a
first position and a second pesiion Mo ralary clamp
motion between an unclamped prsition and a clamped
pusition, respectively; and
meuns, sepatate from said linear aclustor and ceopera-
dvely enpopeable with sald convering mheans for

2

23

[
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45
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movement between A recossed posilion and an extended
position, for resetting said converting means toward
said first position when suid resctting means is in suid
extended position.

2. A tutury clamp for a linear actualor comprising:

menns for converting linear acluator motion botween a
first position and a second position inlo rutaty clamp
motion between an unclamped position and a clampead
position, respectively;

means, separatc from said linear actuator, for resctting
said converiing means toward said first posttion, and

stop means for limiling the travel of said lincar actuatlor in
said second position.

3, A rotary clamp for a linear actuator comprising:

menns for converting linear Actuator motion between a
first position and 2 second position into rolary clamp
mation between an unclamped position and a clamped
position, respoctivaly: and

tneans, separate from said linear actiator, tor resctting and
converling means toward said first position and limit-
ing the travel of said linear actuator in said second
positiomn,

4, A rotary clamp for a linear actuator comprising:

a housing having an efongated slol. means for receiving
and goiding said lingar actuator;

d pivol pln rotatably supperied by said honsing;

meand Tor pivotally linking said pivot pin to eaid lincar
achuator for trunsforming reciprocal moverment of said
linear actuator inte rotary motlon of said pivet pin;

means tor clamping a workpicee, and said clamping
means connected to said pivat pi and maving between
said clamped position and said utelamped position
when gaid lincar actiator moves between sald firat
position and said second position, Tespectively; and

means, separate from said lincar actuator, for resetting
said converling means toward said first position.

5, The rtary clamp stated in claim 4, whereln said

converting means further comprises:

cam means for siypparting and guiding movetnent of ald
linear sctuator aiong said elongated slot means,

6. 'the rotary clamp stated in elsim 5 wherein said

supperting and guiding cam means further comprises:

a guide Iobe intepml with and extending radislly rom
said pivot pin for engaging and sepporting said rod end
against linkage forces directivg said rod end toward
said pivot pin.

7. A rotaty clamp for a linear acluator comprising:

a housing having am elongated slot means for regeiving
and puiding eaid lingsr actuator whercin said linear
actuator moves between a first position and a sceond
pasition;

a pivot pin rotatably supported by said housing;

a lever arm integral with and extending from seid pivol
pim;

tneans For plvotally linking said lever arm to said linear
aclatur for transforming reciprocal movement of said
lipear avtuator into rotary motion of said pivot pim

means for clamping 8 workpiece, and said ciamping
means connected to said pivit pin and moving between
a clamped position and an unclamped pesition when
said lincar actualor moves between said first position
and said second pusition, respoctively;

a primary stop integral with and extending from said pivol
pin and engaging suid housing in said clamped posi-
tion; and
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means, scpurale [rorn sanl linear actuator, for rcsctting
soid eonverting means toward said first position,
8 The rotary clamp stated in claim 7 whercin said
resetting means comprises:
1 reciprocal member slidably disposed in 2 wall of said
housing wherein said reciprocal member may éngage

and muve said linesr actaator toward said first position, |

9. The rwiary clamp stated in claim 7 turher comprising:

secondary stop means for limiting the travel of said linsar
actuator in said sccond position.

10. The rotary clamp stated in claim 9, wherein said

secondary stop means compriscs:

a reciprocal member slidably disposed in a wall of said
housing, and xaid linear actuator abutting said recipro-
cal member apainst said wall invlde of said housing to
limit the travel of gaid linear actealor in said second
position.

11. The rotary clamp stated in claim 7, wherein said

means for resetting turther comprises:

sccondary stop means for imiting the travel of said linear
azinator in said second position.

12. The ntary clamyp stated in claim 11, wherein said

reselling means further comprises:

a reciprocal member slidably disposed in A wall of said
housing and moving belween o retracted position,
wherein said reciproeal metnber abuts said wall inside

10

25

of said housing, and an catended position, wherein said

reciprocal member may engage wnd move said linear
actuator toward said first position to reset sgid convert-
ing means, and said rociprocal member prviding a
secandary stop when in said retracted position to limit
the wavel of said linear actuator when in xaid second
position.

13. The rotary clamp stated in claim 7, whercin said

converting means further compriscs:

cam meang for supporting und guiding movement of said
lingar actuator along suid elongeted slot means.

14, The motary glamp stated in claim 13 whercin said

supporting and guiding cam means finther commprises:

a pair of spaced guide lobes integral with and extending
radially from said plval pin for engaging and support-
ing said rod end against linkage forces directing said
rod end toward said pivel pin,

15. A rotary clamp for a linear aclualtr comprising:

an enclosed bousing coupled to said linear aclior
wheresin suid linesr sctuator has a cylinder conpected w
wail housing amd a reciproeal piston connccted (o 2
piston rod projecting from gaid cylinder, and said
housing having an elongated yoide slot having a lon-
gitndingl axis for receiving said piston rod;

g ronl end connected to said piston rod for recipmcal
movement, said rod cnd slidably guided and received
by said guide glot in said housing;

a plvot pin having 3 cylindrical body portioth and a
cylindrical end portion larger than said pivet pin body
portion, end said body poriion relatably supponed by

1
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40
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said housing having ul least one end exiending extar-
nally trom said housing;

a lever grmn {nlegral with and extending from said pivot
pin hody portion and disposed in said housing;

4 linkape member having one end pivotally connected to
snid lever wrm and another end connecied to said rod
end for transforming rcciprocal lincar movemenmt of
said rod =nd tnto angular rolary movemment of said pivot
pin,

a pivol pin end partion seated in o recess in said housing
and connected to said crd of said pivol pin body
purtion;

a clampp arm connected to said pivot pin end portion
cxternal 10 yaid hoosing for movement between a
clainped position and ar wnclamped position;

a primary stop integral with and extending from said pivot
pin body portion, and sald primary stop engagable with
an interndl sucface of said housing when said clamp
arm is in siid clatping position to ensure the position
of said clamp arm when in said clamping position,

a reciprocal member having a body portion and two epd
portions integral with and larger than said bady pardon,
and said reciprocal member slidably disposed in a wall
of said housing whersin ane of said two end pottions
remaing cxternal to said howsing and the other of the
two end portions Temain intcmal 1w said housing,

said reciprocal member manually resetting said rod end
by engaging and moving said rod end toward said first
position; ‘

a pair of substaniially paratlel guide lobes integral with
and extending radially outward from said pivol pin
body poriion [or engaging and supporting said rod end
glong said goide slot; and

said reciprocal member providing a secondary stop when
suid tod end engages and displaces sald reciprocal
member gygsinst said wall of said housing for limiting
the travel of sald rod end in said second position to
prevent waid lnkage member from traveling to said
pver-cenlet position.

16, A rolyry clump for a linear actuator cormprising:

2 huusing having an clongated slot meens for receiving
and guiding said linear actuator,

a pivot pin rotatably supported by szid howsing;

means for pivotally linking swid pivot pin to said linear
actuator tor transforming reciprosel movemesnt of said
linear actuatnr hetween said Arat position and a second
position into ratary motion of said pivet pin between an
unclamped position and a clamped position, Tespec-
tively; and

gt mieans for puiding and supporting said linear actua-
tot, and said cam means having a pair of substantially
patalle]l guide lobes extending radially outward from
said pivol pin Tor engaging and sapporting said linear
actuator from Upkage forees directing said linesr actua-
tor taward suld plvol pin :

LI
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