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MEMORANDUM & ORDER
O'MALLEY, District Judge.

Plaintiff, GMI Holdings, Inc., d/b/a The Genie Company ("Genie"), alleges that two screw-drive garage
door opener devices designed and manufactured by defendant Stanley Door Systems, Inc. ("Stanley")
infringe Genie's U.S. Patent Number 4,352,585. Stanley has moved for summary judgment under Rule 56(c)
of the Federal Rules of Civil Procedure, claiming it is entitled to a judgment of non-infringement as a matter
of law. Specifically, Stanley asserts that the openers do not embody the claims of the Genie patent and that,
accordingly, no reasonable trier of fact could conclude that those openers infringe that patent. For the
reasons set forth below, Stanley's motion for summary judgment is GRANTED.

L. Procedural History

Genie commenced this action in 1992, asserting eight separate claims against Stanley that attack Stanley's
marketing practices as violative of various federal and state laws designed to protect against unfair trade
practices. Among these claims was a patent claim charging Stanley with infringing the '585 patent by
manufacturing and selling a garage door opening device Stanley began marketing in 1983.



In response, Stanley filed an answer and nine-count counterclaim denying that it engaged in any improper
conduct or competed unfairly with Genie and claiming that, in fact, Genie had engaged in improper trade
practices, including trademark infringement and violation of Section 43(a) of the Lanham Act, 15 U.S.C. s.
1125(a). With respect to Genie's charge of patent infringement, Stanley asserted that the Genie '585 patent is
invalid, that, even if valid, Stanley's 1983 model garage door opener does not infringe that patent, that Genie
is estopped by its own conduct during the prosecution of the '585 from claiming infringement in this case
and that Genie waited far too long to bring suit, despite full awareness of Stanley's marketing efforts. Based
on these assertions, Stanley requested among other things, that this Court declare the '585 invalid and not
infringed.

Discovery on all issues was completed in September, 1994. In November, 1994, this matter was transferred
to the undersigned's docket and a status conference was held shortly thereafter. At that time, the parties
indicated their respective intentions to file cross-motions for summary judgment on most of the claims
asserted. In the hopes of narrowing the issues presented, or possibly resolving the matter completely, the
Court, with agreement of the parties, referred the matter to Magistrate Judge David Perelman for a
settlement conference. Shortly before the settlement conference, Genie charged that a second garage door
opening device, which Stanley began marketing in the fall of 1994 in lieu of the first-accused 1983 device,
also infringed its '585 patent.

At the settlement conference, the parties agreed in principle to resolve all of the non-patent claims involved
in the action (including trademark, trade dress, product disparagement and unfair trade practice claims) and
agreed upon a mechanism for presentation of the patent claims to the Court. This agreement in principle was
finalized and ultimately put in the form of a Stipulation of Partial Dismissal and Judgment Entry, filed on
January 10, 1996. By that stipulation, Genie dismissed the first seven of the claims in its complaint and
Stanley agreed to dismiss Counts 1 through 7 and paragraphs 157 through 163 and 177 through 181 of
Count 9 of the counterclaim. The parties then agreed to present the remaining claims, Genie's claims that the
'585 has been infringed and Stanley's counterclaim seeking a judgment that it has not, to the Court in stages.
FNI1 First, the parties agreed that Genie's patent infringement claim would be construed to include a claim
of infringement with respect to Stanley's post-1994 garage door opener (the second-accused device),
without a formal amendment of the complaint in this action. Next, the parties agreed that the issue of
infringement with respect to both accused devices would be presented to the Court by way of a dispositive
motion in which Stanley would seek a judgment of non-infringement as a matter of law. And, finally, the
parties agreed to stay discovery with respect to the post-1994 opener, pending the Court's resolution of
Stanley's dispositive motion.

FNI1. In addition to the infringement issue, Stanley did not relinquish its claim that Genie's entire action is
barred by laches. In light of this opinion, this issue is moot.

Because the Court now grants summary judgment in favor of Stanley, no further discovery is needed, and,
in light of the parties' earlier stipulation, this matter is dismissed in its entirety.

I1. The Nature of the Infringement Claims
A. The '585 Patent

The '585 Patent discloses and claims a complete garage door opener that utilizes a motor-driven rotating
screw (screw drive) to raise and lower the door. Specifically, as shown on Figure 1 of the '585 patent
(Exhibit A to this opinion), the Genie opener uses a screw (20) that extends within a rigid guide (28), from
a motor (17) to an assembly (34, 37, 38, 39) that pulls the door (14) open or pushes the door closed,
depending upon whether the motor rotates the screw clockwise or counterclockwise.



The lifting or closing operation is accomplished by the movement of a partial nut (or traveler), to which the
door is attached. The partial nut moves along the screw as it rotates, dragging the door with it. Because the
average garage door is eight or nine feet high, the partial nut must move that distance to fully open (or,
alternatively, close) the door. Because the partial nut is pulled along by rotations of the screw drive, the
screw drive must, in turn, be eight or nine feet long.

A screw which is approximately nine feet long is both bulky and awkward, making it difficult to store and
handle and expensive to ship. Garage door opener manufacturers, accordingly, have looked for ways to
segment the screw and the guide that houses it, while not inhibiting the smooth operation of the screw drive
function. The first such effort resulted in the issuance of Patent No. 4,241,540 to Depperman. The
Depperman patent disclosed a garage door opener in which the screw and guide are segmented into foldable
parts. (Exhibit B to this opinion). While solving some of the handling problems, the Depperman design
purportedly had some functional weaknesses, in that it was allegedly "prone to tolerance errors" at the joint
where the fold occurs, and still was somewhat bulky because of the way in which the segments would need
to be packaged together.

The improvement to the art claimed in the '585 patent is use of a screw which is (1) segmentable into
completely disconnectable, rather than foldable, parts for packaging and shipping, and (2) capable of being
reconnected readily by the end user in a manner that allows for smooth and dependable operation- i.e., for
smooth transition of the partial nut during rotation and for operation with limited tolerance failures at the
coupling of the screw segments.

The '585 contains 19 claims, of which only Claims 1 and 15 are independent. Of those, Genie only asserts
infringement as to Claim 1. As finally allowed, Claim 1 reads as follows (emphasis added):

1. In a garage door operator having a motor-driven screw at least partially within guide means, a partial nut
guided by said guide means and movable longitudinally therealong by engagement with said screw and
connectable to open and close the garage door, the screw being in at least first and second parts, and a
coupling adapted to interconnect adjacent ends of the first and second screw parts, the improvement
comprising said coupling being readily connectable and being disconnected at the time of shipment to the
customer said coupling in the connected condition being capable of being traversed by the partial nut, the
first screw part having a portion adapted to abut and directly transmit torque both clockwise and
counterclockwise to the second screw part.

The prosecution history which resulted in the specific phrasing of Claim 1 of the '585 is important. In the
first application for the '585, Genie claimed an invention broad enough to cover all segmented screw-type
garage openers. Thus, Claim 1 claimed a garage door opener having a screw in at least first and second
parts and a coupling adapted to interconnect the ends of those parts, "the improvement comprising said
coupling being readily connectable and being disconnected at the time of shipment to the customer."
Spalding Patent Application dated March 6, 1980, at 16. FN2 The patent examiner rejected this claim on the
grounds that it was obvious in light of the prior art. Specifically, the patent examiner found that earlier
patents separately taught the inventions of (1) a screw-drive operated garage door opener, (2) segmentation
of the screw in a screw-drive mechanism and (3) the method for interlocking such a segmented screw.
Accordingly, the patent examiner concluded that the combination of these inventions would be obvious to
one of ordinary skill in the art, rendering the claim unpatentable under 35 U.S.C. s. 103. USPTO Action
dated October 10, 1980, at 2.

FN2. Exhibit K to Stanley's motion for summary judgment and exhibit E to Genie's response brief contains
documents relating to the prosecution history of the '585 patent.



Genie then amended Claim 1 to require that the coupling "in the connected condition [be] capable of being
traversed by the partial nut." Amendment "A" to Spalding's Patent Application, at 2. The patent examiner
again rejected the claims as obvious, this time citing to yet an additional prior art reference "teaching the
segmentation of elongated screw threaded shafts while retaining their capability of being traversed by a nut
when assembled." USPTO Action dated April 16, 1981, at 2.

Genie once again amended Claim 1, this time requiring that the first screw part have "a portion adapted to
directly transmit torque both clockwise and counterclockwise to the second screw part." Amendment to
Spalding's Patent Application, dated July 10, 1981, at 2. And, once again, the patent examiner rejected
Genie's claims. This time, the claims were rejected under 35 U.S.C. s. 102 as being substantially met by the
Depperman foldable screw mechanism mentioned above. The examiner noted that the failure to mention
Depperman earlier in the history of his consideration of the '585 application was "regrettable." FN3 USPTO
Action, dated October 9, 1981, at 2.

FN3. To the extent Depperman justified rejection of Genie's third iteration of Claim 1, it presumably would
have also justified rejection of the first and second.

To overcome this third rejection, Genie further amended Claim 1 to require that the first screw portion be
adapted to " abut and directly transmit torque both clockwise and counterclockwise to the second screw
part." Amendment "C" to Spalding Patent Application, at 3 (emphasis added). In the remarks accompanying
this proposed amendment, Genie explained that the invention it sought to claim was superior to Depperman.
Genie first pointed out that Depperman's structure suffered from a problem of weakness of the coupling
relative to the rest of the screw and from the problem of "possible cumulative error in the tolerance of all
the manufactured parts." Id. at 2. Genie then described its invention as a "hermaphroditic interfitting
coupling" and explained its advantages vis-a-vis Depperman as follows:

Claim 1 has been amended to state that the first screw part has a portion adapted to abut the second screw
part. Accordingly, claim 1 is considered to have at least two pertinent differences over Depperman, namely,
that the coupling is connectable and disconnected at the time of shipment, and secondly that the first screw
part has a portion adapted to abut and directly transmit torque both clockwise and counterclockwise to the
second screw part. The second of these two differences is what has been discussed immediately above,
namely, the direct interconnection rather than the indirect coupling and many parts of the Depperman
construction, resulting in the superior coupling of the present invention.

Id. at 3 (emphasis added).

B. The Accused Device

Both Stanley devices are admittedly motor-driven screw-drive garage door openers like Genie's device as
shown in the '585 patent. The Stanley devices also employ segmented screw portions which are
disconnected for shipping and handling and are readily reconnectable in a fashion that allows smooth
operation of the lifting mechanism. Stanley claims that the similarity between its devices and the device
shown in the '585 ends with these general functional concepts. Stanley claims that it has never employed the
critical improvement claimed in the '585-its unique interconnecting mechanism.

In Stanley's 1983 device (Exhibit C to this opinion),FN4 the first and second screw parts are coupled by
means of a short tubular link which fits over the ends of the screw parts. Pins are inserted through pinholes
in the tubular link and in the screw parts to hold the assembly together.

FN4. Exhibit C to this opinion depicts the critical portions of Stanley's 1983 and 1994 devices as well as the
comparable portions of the Genie and Depperman devices.



The 1994 Stanley device has a D-shaped protuberance on the end of each screw part and a metal sleeve that
receives the protuberances on the opposite end. (Exhibit C to this opinion). The sleeve has a D-shaped, axial
through-hole that corresponds to the D-shaped protuberances of the screw parts. When any two screw parts

are received within the sleeve, the D-shaped protuberances of each screw part extend toward each other, but
do not come into physical contact with each other.

Stanley claims that, because neither of these devices employ a coupling mechanism in which the screw parts
come into direct contact with one another, those devices do not contain all of the limitations of Claim 1 of
the '585 and, thus, do not infringe that patent as a matter of law. Genie counters that (1) as properly
construed, claim 1 covers the couplings Stanley has employed in both of its devices and (2) even if they do
not do so literally, the accused openers infringe the '585 because they perform substantially the same overall
function in substantially the same way to obtain the same overall result. Genie claims that, at a minimum,
material disputes of fact require presentation of the second of these arguments to the jury.

II1. The Standard of Review

Rule 56(c) of the Federal Rules of Civil Procedure dictates that, where summary judgment is sought:

The judgment sought shall be rendered forthwith if the pleadings, depositions, answers to interrogatories,
and admissions on file, together with the affidavits, if any, show that there is no genuine issue as to any
material fact and that the moving party is entitled to a judgment as a matter of law.

While all evidence must be viewed in the light most favorable to the non-moving party, summary judgment
is appropriate whenever that non-moving party "fails to make a showing sufficient to establish the existence
of an element essential to that party's case, and on which that party will bear the burden of proof at trial."
Celotex Corp. v. Catrett, 477 U.S. 317,322, 106 S.Ct. 2548,2552,91 L.Ed.2d 265 (1986). "In other words,
the movant [can] challenge the opposing party to 'put up or shut up' on a critical issue. After being afforded
sufficient time for discovery, as required by Fed .R.Civ.P. 56(f), if the respondent [does] not 'put up,'
summary judgment [is] proper." Street v. J.C. Bradford & Co., 886 F.2d 1472, 1478 (6th Cir.1989).

In this context, "[t]he trial court no longer has the duty to search the entire record to establish that it is bereft
of a genuine issue of material fact." Id. at 1479-80 (citing Frito-Lay, Inc. v. Willoughby, 863 F.2d 1029,
1034 (D.C.Cir.1988)). The trial court need not seek out factual disputes nor speculate on the possibility that,
under some as yet unstated scenario, a meaningful factual dispute might somehow arise. The non-moving
party is under an affirmative duty to point out specific facts in the record as it has been established, which
create a genuine issue of material fact. See Fulson v. City of Columbus, 801 F.Supp. 1,4 (S.D.Ohio 1992).

IV. Analysis
A.The Law of Infringement Generally

"[W]hoever without authority makes, uses, offers to sell, or sells any patented invention, within the United
States ... during the term of the patent ... infringes the patent." 35 U.S.C. s. 271(a). The patent owner has the
burden of proving infringement, whether literal infringement or infringement under the doctrine of
equivalents, by a preponderance of the evidence. See Hughes Aircraft Co. v. United States, 717 F.2d 1351,
1361 (Fed.Cir.1983).

"An infringement analysis entails two steps." Markman v. Westview Instruments, Inc., 52 F.3d 967, 976
(Fed.Cir.1995), aff'd, 517 U.S. 370,116 S.Ct. 1384, 134 L.Ed.2d 577 (1996). The first step, commonly
known as claim construction or claim interpretation, "is determining the meaning and scope of the patent
claims asserted to be infringed." Id. "The second step is comparing the properly construed claims to the



device accused of infringing." Id.

The construction of the patent and the terms contained therein is an issue to be determined by the court as a
matter of law. Markman, 517 U.S. at ----, 116 S.Ct. at 1394. To ascertain the meaning of the claims, a court
should consider the claim language, the other claims, the patent specification, the prosecution history, and
the prior art. See United States v. Adams, 383 U.S. 39,49, 86 S.Ct. 708,713, 15 L.Ed.2d 572 (1966) (stating
that "claims are to be construed in the light of the specifications and both are to be read with a view to
ascertaining the invention"); Markman, 52 F.3d at 979-80; SRI Int'l v. Matsushita Elec. Corp., 775 F.2d
1107, 1118 (Fed.Cir.1985). "Expert testimony, including evidence of how those skilled in the art would
interpret the claims, may also be used." Fonar Corp. v. Johnson & Johnson, 821 F.2d 627, 631
(Fed.Cir.1987), cert. denied, 484 U.S. 1027, 108 S.Ct. 751,98 L.Ed.2d 764 (1988). In construing a claim,
claim terms are to be given their ordinary meaning unless examination of the specification, prosecution
history, and other claims indicate that the inventor intended otherwise. Carroll Touch, Inc. v. Electro
Mechanical Sys., 15 F.3d 1573, 1577 (Fed.Cir.1993). The "[c]laims must be read in view of the
specification, of which they are a part." Markman, 52 F.3d at 979. For purposes of construing the claim, the
written description contained in the specification "may act as a sort of dictionary, which explains the
invention and may define the terms used in the claims." Id. Normally, however, words in a claim will be
given their ordinary meaning. Envirotech Corp. v. Al George, Inc., 730 F.2d 753, 759 (Fed.Cir.1984).

In construing the claims, the court may look to the patent's prosecution history if it is a part of the record in
the case. Markman, 52 F.3d at 980. "This 'undisputed public record' of proceedings in the Patent and
Trademark Office is of primary significance in understanding the claims." /d. Although the prosecution
history "can and should be used" when construing the claims, it "cannot 'enlarge, diminish or vary' the
limitations in the claims." Id. (citation omitted). The court may also consider extrinsic evidence to aid the
court in coming to a correct conclusion as to the true meaning of the language employed by the patent. Id.
"Extrinsic evidence consists of all evidence external to the patent and prosecution history, including expert
and inventor testimony, dictionaries, and learned treatises. This evidence may be helpful to explain
scientific principles, the meaning of technical terms, and terms of art that appear in the patent and
prosecution history." Id. The district court is free to use helpful extrinsic evidence and reject other evidence
as unhelpful. Id. Extrinsic evidence, however, may not be used to vary or contradict the terms of the claims.
Id. at 981. The district court's claim construction, enlightened by such extrinsic evidence as may be helpful,
must still be based upon the patent itself and the prosecution history. /d. "When, after considering the
extrinsic evidence, the court finally arrives at an understanding of the language as used in the patent and
prosecution history, the court must then pronounce as a matter of law the meaning of that language." Id.

The second prong of the infringement analysis, comparison of the claim to the accused device or process, is
a question of fact. Markman, 52 F.3d at 976 (citing Envirotech, 730 F.2d at 758). When an allegedly
infringing product includes every limitation of the patent claim, literal infringement is made out, and that is
the end of the inquiry. See Graver Tank & Mfg. Co. v. Linde Air Prods. Co., 339 U.S. 605, 607,70 S.Ct.
854, 855,94 L.Ed. 1097 (1950). The presence of additional elements in the accused device is irrelevant if all
of the claimed elements are present in it. Amstar Corp. v. Envirotech Corp., 730 F.2d 1476, 1482
(Fed.Cir.1984), cert. denied, 469 U.S. 924,105 S.Ct. 306, 83 L.Ed.2d 240 (1984).

[1] Even if an accused device does not literally infringe a patent claim, the accused device is still found to
infringe the patent claim under the doctrine of equivalents if the accused device: (a) "performs substantially
the same function," (2) "in substantially the same way," (3) "to achieve the same result." Graver Tank, 339
U.S. at 608, 70 S.Ct. at 856 (citation omitted). See Goodwall Constr. Co. v. Beers Constr. Co., 991 F.2d 751,
758 (Fed.Cir.1993); Pennwalt Corp. v. Durand-Wayland, Inc., 833 F.2d 931, 934 (Fed.Cir.1987), cert.
denied, 485 U.S. 961, 108 S.Ct. 1226, 99 L.Ed.2d 426 (1988), and cert. denied, 485 U.S. 1009, 108 S.Ct.
1474, 99 L.Ed.2d 703 (1988). The doctrine of equivalents is a factor to be considered in an infringement
analysis "when actual literal infringement is not found," Hughes Aircraft Co. v. United States, 717 F.2d
1351, 1361 (Fed.Cir.1983), but where the difference between an accused product and the asserted claim as a



whole is insubstantial. Hilton Davis Chem. Co. v. Warner-Jenkinson Co., 62 F.3d 1512, 1517-18
(Fed.Cir.1995) (citing cases), opinion supplemented by 64 F.3d 675 (Fed.Cir.1995), cert. granted, 516 U.S.
1145,116 S.Ct. 1014, 134 L.Ed.2d 95 (1996). This doctrine is designed to avoid "a fraud on a patent" by
discouraging a copyist from making changes in the patent which, though adding nothing, take the copied
matter outside the claim. Graver Tank, 339 U.S. at 607-08, 70 S.Ct. at 855-56. The range of equivalents
afforded a patent varies with the degree of invention: a pioneer invention, one which represents a major
advance over the prior art, is entitled to a broad and liberal application of the doctrine of equivalents, while
one that adds little to the state of the art is not. Thomas & Betts Corp. v. Litton Sys., Inc., 720 F.2d 1572,
1580 (Fed.Cir.1983).

B. Prosecution History Estoppel

[2] [3] While the doctrine of equivalents may, in appropriate circumstances, have the effect of broadening
the preclusive effect of claim language, a patentee may never obtain patent protection in an infringement
suit for subject matter it relinquished during prosecution of that patent. Zenith Lab., Inc. v. Bristol-Myers
Squibb Co., 19 F.3d 1418, 1424 (Fed.Cir.), cert. denied, 513 U.S. 995, 115 S.Ct. 500, 130 L.Ed.2d 409
(1994). Thus, a patent holder is estopped by actions it took or limitations it agreed to in order to obtain
allowance of the claims of its patent from asserting that its patent covers subject matter beyond those
limitations. Id. This principle, known as prosecution history estoppel, "serves as a check on the applicability
of the doctrine of equivalents," counseling against its use where to do so would be inconsistent with a fair
reading of the prosecution history. Mark I Mktg. Corp. v. R.R. Donnelley & Sons Co., 66 F.3d 285,291
(Fed.Cir.1995), cert. denied, 516 U.S. 1115, 116 S.Ct. 917, 133 L.Ed.2d 847 (1996).

[4] [5] The test for determining whether a particular embodiment or claim interpretation was relinquished
during the prosecution of the patent at issue is an objective one-it requires assessment of "what a reasonable
competitor would conclude from the patent's prosecution history." Id. The question of whether prosecution
history estoppel prohibits use of the doctrine of equivalents to find infringement in a given case is one of
law, to be decided by the court. Id. (citing LaBounty Mfg., Inc. v. United States Int'l Trade Comm'n, 867
F.2d 1572, 1576 (Fed.Cir.1989)).

C. The Stanley Devices Do Not Literally Infringe the Claims of the '585 Patent
1. The Court's Reading of Claim 1

[6] Stanley claims that the language of claim 1 claims and requires a device in which the segmented parts of
the screw drive, while disconnectable, are to be reconnected in such a way that the screw segments are in
physical, direct contact with one another. This Court agrees; indeed Stanley's interpretation of claim 1 is the
only interpretation that is consistent with the common meaning of the language used in and the prosecution
history of the '585.

As noted above, Genie finally overcame rejection of its claims in the '585 by appending the words "abut
and" to the words "directly transmit torque," so that claim 1 claims a coupling of the screw segments in a
motor driven screw drive opener in which "the first screw part ha[s] a portion adapted to abut and directly
transmit torque both clockwise and counterclockwise to the second screw part." In the Oxford English
Dictionary, "abut" is generally defined as follows: "to touch at one end, border on." Beyond that general
definition, usage of the term in relation to adjoining structures is explained as follows: "... [to] terminate at a
point of contact...." While the word "direct" has various meanings, the most pertinent are: "from the source
or original without interruption or diversion; c: mechanically joined or in mean; mechanically or electrically
in contact; d(1): without any intervening agency or step; without any intruding or diverting factor; without
use of a broker or other middleman...." And, finally, "transmit," in the context of mechanical applications, is
defined as: "... (1) to cause (as light or force) to pass or be conveyed through space or a medium (2) to
admit the passage of: conduit...."



Giving each of these words their literal meaning, claim 1 can only be read to claim a coupling in which the
screw segments come in physical contact with, "i.e., touch," one another in such a way as to allow for the
passage of torque from one screw segment to the next without the aid of any intervening coupling
mechanism. This is precisely the device Genie describes throughout the '585's specification and its
prosecution history.

In its "Summary of Invention," for instance, after repeating the language used in claim 1, Genie explains,
inter alia:

Accordingly, an object of the invention is to provide a door operator screw coupling with a minimum of
parts, and hence with a minimum possible cumulative tolerance.

Another object of the invention is to provide a door operator screw coupling wherein the coupling includes
first and second hermaphroditic parts which are mutually interengageable in only one possible way to
preclude mismatch of the threads from the screw parts upon attempted traversal by the partial nut.

'585 Patent, col. 2, at lines 16-25. Thus, Genie sums up a mechanism in which the screw segments serve
both a screw and coupling function simultaneously ("i.e., are hermaphroditic") FN5 and do so by directly
engaging each other (i.e., are "mutually interengageable") so as to allow coupling "with a minimum of
parts" and to ensure "good torque transmittal capability."

FNS. A "Hermaphrodite" is a person or thing which simultaneously combines "diverse elements" such as a
plant or animal having both male and female reproductive organs. Here, Genie describes the end parts of its
respective screw segments as having "male" and "female" shoulders which interengage or interfit to serve
the coupling function and allow for transmission of the torque.

Genie further explains the advantage of its design in the specification:

Phase means are provided so that the couplings are mutually interengageable in only one possible manner,
and this precludes interconnecting these screw parts in an incorrect phase of threads on the screw parts. The
phase means is provided by the hermaphroditic style of coupling. The interconnecting male and female
shoulders 44 and 45, for example, provide direct transfer of longitudinal compression force therebetween....
The two couplings 11 and 71 illustrate ways in which a part of the first screw directly engages a part of the
second screw for directly transmitting torque both clockwise and counterclockwise between the screw parts.

'585 Patent, col. 7, at lines 27-45. Indeed, the specification and the drawings repeatedly emphasize the
"interconnected," "interengaged," or "interfitting" of the screw segments. See Figures 2,4, 5 and 6 and
references in virtually every column of the '585.

A reading of claim 1 which requires physical contact between and among the screw segments is consistent
with and wholly supported by the prosecution history. As noted, Genie labored to overcome repeated
rejection of the claims in its '585. Genie was finally successful in that regard when it added and emphasized
the phrase " abut and directly transmit torque " in describing the relationship between, and operation of, its
screw segments. As Genie explained to the patent examiner, it is the direct interconnection of the screw
segments in the '585, rather than the indirect coupling of those segments, which constitutes the patentable
improvement over Depperman.

2. Genie's Reading of Claim 1

In the face of the plain meaning of the words, the specification and drawings and the clear teachings of the
prosecution history, Genie counsels a contrary reading of claim 1-one in which "abut" is read to mean



"close to" and "directly transmit torque" is read to mean "to transmit torque along the same longitudinal
axis." Specifically, Genie points out that Figures 2 and 5 show a coupling mechanism in which the screw
parts which interconnect protrude from the threaded portion of their screw segments, and that, in operation,
those threaded segments, while close enough to be traversed by the partial nut, technically remain separated.
As Genie notes, this design differs from that depicted in Figure 6 where the threaded segments of the screw
actually interconnect. Genie also points out that, in those circumstances depicted in Figures 2 and 5, the '585
employs a sleeve over the coupling to assist passage of the partial nut. Therefore, Genie argues that claim 1
should be read to include screw segments which approach one another in such a fashion as to allow torque
to be transmitted, through the assistance of a sleeve, along a common axis, from one threaded screw
segment to the next.FN6

FNG6. As Stanley points out, there is nothing in the '585 itself which supports Genie's contention that the
function of the sleeve 50 shown in figure 2 was to transmit torque. Indeed, if it were, Genie's assurance to
the patent examiner that torque is transmitted in the '585 directly from one screw segment to the next-i.e.,
without the aid of intervening or additional parts-would have been inaccurate.

Despite some arguable support for this reading in the drawings, this Court finds that it is simply not
supported by and is, indeed, inconsistent with the language in the claims. There is, moreover, no support in
the claims or its specification for the distinction Genie attempts to draw between "screw parts" and
"threaded screw parts." Claim 1 claims screw segments which "abut" for purposes of "directly" transmitting
torque. The screw segments shown in all of the figures of the '585 do just that-"touch one another"-they
simply do so in slightly different ways. Genie's present attempt to interpret its claims in a way that is
inconsistent with the common meaning of the language it chose for the very purpose of overcoming a
rejection of those claims is unpersuasive.

3. The Stanley Devices Do Not Literally Read On Claim 1

[7] It is undisputed that in the Stanley devices-both the 1983 and the 1994 models-the screw parts do not
come in physical contact with one another. They do not, accordingly, "abut" each other as this Court
interprets that term in claim 1. It is also undisputed that the Stanley devices do and necessarily must employ
additional or intervening elements in its coupling mechanism in order to (1) effectuate the connection
between the screw segments and (2) transmit torque among those screw segments. As the inventor of the
'585 device explained, the torque on the Stanley unit is transmitted to a reduced section (i.e., a
protuberance), to a sleeve, to a pin and then to a second reduced section or protuberance. (Spalding Depo. at
p- 113). Thus, torque is transmitted through various coupling pieces and is not transmitted "directly" from
screw segment to screw segment as described in claim 1. Because neither Stanley device reads on the
critical claims of claim 1, as this Court now interprets those claims as a matter of law, the Stanley devices
do not literally infringe the '585.

D. The Stanley Devices Do Not Infringe the Claims of the '585 under the Doctrine of Equivalents

[8] Alternatively, Genie claims that, if the court refuses to hold that the accused Stanley devices literally
infringe the '585 patent, they infringe under the doctrine of equivalents. Genie argues that, like its device,
the Stanley couplings (a) transmit torque in only a straight line, (b) do not fold (unlike Depperman), (c)
cause adjacent screw ends to interconnect, (d) do so in a way that still allows for traversal of the partial nut,
and (e) accomplish all of this by holding the screw parts in close proximity within a rigid sleeve. Thus,
Genie contends, the Stanley devices serve substantially the same function in substantially the same way to
achieve substantially the same result. Accordingly, Genie argues that the Stanley devices infringe the claims
of the '585, despite the fact that the screw ends do not come in contact with one another.

Moreover, Genie asserts that the space between the two screw parts serves no function and, thus, cannot



alone be relied upon to take the accused devices outside the reach of claim 1. Faced with the many
functional similarities between the devices, there is, at least initially, substantial appeal to Genie's argument.
Nonetheless, Genie's functional assessment of the gap between the screw ends in the Stanley devices,
assuming it is correct, cannot overcome the hurdle Genie faces based on prosecution history estoppel. Thus,
the doctrine of equivalents will not allow Genie to broaden its claims to cover the Stanley devices.FN7

FN7. Stanley asserts (without evidentiary support) that the gap allows Stanley to simplify the manufacturing
process because the dimensioning of the screws is less critical where interconnection of the screw segments
1S not necessary.

Genie went to great lengths to avoid rejection of its claims based on the existence of prior art in the field.
The prosecution history reveals that Genie was unsuccessful in obtaining allowance of its claims until they
were narrowed to require actual physical contact between the ends of the screw segments in a manner that
allows for direct transmission of torque from one screw segment to the next. And, Genie asserted that this
narrowing rendered its claims patentably distinguishable from the prior art because of the uniquely
interconnected nature of the resultant coupling. Thus, a competitor would reasonably conclude, as does this
Court, that Genie surrendered any claim to couplings in which the screw segments remain spacially distinct,
even slightly so. Under such circumstances, the doctrine of equivalents will not allow for an expansion of
the claims of the '585 to cover the very design surrendered to secure that patent. See, e.g., Mark I Mktg., 66
F.3d at 292. This is especially so where, as here, the patent examiner obviously believed that the '585's
contribution to the prior art was relatively insubstantial. See Thomas & Betts Corp., 720 F.2d at 1580.

V. Conclusion

This Court finds that no reasonable trier of fact could find that the accused devices infringe the '585 patent,
rendering summary judgment of non-infringement appropriate. See Mark I Mktg., 66 F.3d at 292 (citing
Brenner v. United States, 773 F.2d 306, 307 (Fed.Cir.1985)). Defendant's Motion for Summary Judgment is
GRANTED.

IT IS SO ORDERED.
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|s1 AOSTRACT

A garnge door operasar is disciosed which has s moter-
driven screw hesthy crehoaed wilhin n guide, and »
partisl out is gowded by thi guide mesns and moved
longiiucinatly thereasong by engagement math the ro.
wling screw, The partnl aut is adapied 10 be conneered
(0 » gasage door Lo open and close the same. In order ic
shorten (he packepe in which the garage doot opener in
thipped, the screw 2ad guide means are in two ae more
parts snd adepied (© e coupied together to make an
operative long x1ew and en operaslive igeg guide
mesny. The pcrew parls, inatend of being connected
logelher at the Mwetpry by a double pivet conmection,
are shipped 10 the cuslomer in » disconnecied condition
but gn= in which the chupling readily may be connecied
in » proper phase i avowd mxmaleh of Ihe 1hreads, The
loregaing abeiract f merely » resunie of one genenl
applxeanen, it noc 1 complete dacumon of all principhe=
of operation or applications, and ia ROt 10 be construed
w1 » limilatien en the scope of the clyimed subjest mat-
rec.

4035341

19 Cluima, § Drawing Figore
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1
DR PPFRATAR SCREW TOLYLING

NACKOROLND OF THE INVENTION

Giarage 40Cr mreraigry kave oeen concrived and
oAt rusies [0 ovo 0 reair Theconcept of & longitu-
Aiasliy sIALDAFY AUl rlaling screw 1o act on L Loavel
g nal 1o ppen arn overnesd.dype parage deans war
hnwn 10 e conceived nearly 45 years ngo by U S Tul.
Nn 2058 176 Tabie.apecaien ar chiin-operaied garnge
oot operatery have 30 beon ptopmvd. o eamm plc. a3
shawn by U'S Pal. Moy, 5,416,727 and 1,444.€50 Typi-
sally, gareg= door operalory are 20es which fave &
Iraverse of 1he 50Or ¢p=-utar mechanum af tbaul zight
¢r nine fzelan wrder 19 3viommexdalc the vius. gLeage
doos plus :he 9C degree ang.e through which the dodr
tarny. In the cha:r-type el garage door opernior Lhat has
beea manifaziured, 31 bas hern coatomary fac many
vears Lo shatten the pachage in which the door operator
it ihitped bs cuiting the guide channel into two of
lnzee parts which may be spliced tog=ther. Thus, 1he
<hannel which was prevwously nine feel long now com.
priees theee pacts al abaut three fest in length. How.
cver, the scoew dctve deor Gperdian which have beep
marxered ‘or many years have remined a one-prece
screw and » ana.giex= guid¢e mesns of aboul mine (eet in
tength. which mades the pachkage oot higher snd,
maorre imparisally, mekes the shipping wnd storsge conls
hegher vecause 1he shipping cnuepes are wually ossed
vpan the cubic valume rather than on Lhe.werght

Recently, Ihere has appesred on the mazkes » sceew
drive garage door opeanior whersia the gusde means n
n twn narls and the serew i in lwo perig and interom.
neered by caupling means which has an latercanaeeling
Jenk with « pivon pin ¢! ¢1ch ond pivoted IC Lthe two
setew puty The goide moens snd xTew parts are
[5lded for shipmert and then. upan inswdlation, wre
struightzned to be coazial. and splice plater are bofted
onio [he ices of the guede meaans 1o muintain the coatial
alignment ol 1he xcrew pars A peoblem with soch
coagruction it Lhe weaknes of thia coupling relalive 10
1ht reat of the 3crew. the problem of providing w prap
erly stroignlened puide means and Lhe problem af
whipging of Lhe screw duning roltion which, becavac
of vwo different Pivat paints, acl socmewhai Jik= & uni-
wversal paint 1o whip sesund ingide thee ‘uida mang

More imporlanily, Lhe caupling Jor the lwa crew
parls hat 36 many different paris that the poxible comu.
Inlive crroe in the \clersnce of ali these masufsciured
Pl cam make it pamible lhat (he thresds on the two
rew parts will be maomaiched relative 0 the Iravers-
ng purtind nut, and thus the nat will Ml ¢ freverse this
elonguied coupling Ahlw, the vory many parls an auch
coyplirg meanay and the necemsary clearsnce besween
the parts in order Lo id means that Lhe soupling well
tend to desuroy iLell apon repesied reversals of the
screw. In pracicatly all screw drve garage doar open:
¢M, the malos ceverses each time il i sarued, Mien! disv-
ing the sceew ciochwite and Lhen dhwving A corunter-
cipckwise in prdes that ihe out Laverses forward ard
ihen tn reveese fof closing and opening directiora ol Lhe
garnge door. This conlineal revernag f lorgue Uucugh
Lthe coupiing snd Lht Jooscnom or “play' in all e 2ary
will 1end (o buller 1h¢ coupling spar knd maie Lhe
slearance of 1he pasty even gresier. which will theelnre
craate the grear powsitility of mamatch af ihe threadi

4
;

1t

mn

1

0

0
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1z fgeare dusing I le af the nocrgier. (thzy wre rol
mamsizhed gt the ime climisl emhiy

SUMMARY GF THE INVENTICN

Thit preolem is saolved by 2 taTEpr €OD: operaaf
NAVIAR 3 MAQr-Jirven yorow Al dzasl pertinlly wathen
guide MAans. o parial nyl suidg—d by said su|dg M
#4d mavable lemgiudinaliy therealcag by engagemen)
wilth 3212 Mfew and conneciabie |o open and chow Lhe
rEngT onr. the pormw berng in ul Jeast Myl eng second
rarts. 3nd » covpling adapied 1o 'nlerconnent .djxgnl
ands al the linl and pegond screw ey, Ibe impmyg.
thend enmpruing aid ecvrliin; bﬂns rudil, cannecis
able and deing duconnected 1 Lhe trme of shipment to
the customer.

Accordingly, sn object of 1he irvention id 1o previde
L dmOr PpermIor Wrew edupiing with ¢ meimum of
paris and bence with & mimimum pomrble symuletive
Iolerance,

Another object of the invention i3 1o provide s doo
areraiar K:ew coupling wheeein the cowphng melwies
firat mnd setonf hermaphroditic parts which 1re motu-
ally inlerengageable in oniy one postible way 10 pre-
clude mamaich of the Lhready Neom {he xiew tmrns
upor allempied Iraversal by the parial sul.

Another ¢bpees ¢f the invention s 12 provede s simple
ané efleetive dior opeTalor screw coupling with a Ipag
lile and » good torque Iransmitial capability,

Cieher objectr #nd 3 falles yrwdcratanding af the inven.
110R May be hud by tclzrting ta 1he following descripe
von and cluims, taken ir conjunciion with the scoompa-
nying drawing.

BRIEF DESCRIFTION OF THE DRAWING

FIG. 1 w 1 side elevalionia! view. partly wchemalic,
illotrating the invenlian;

FIG. 1 & wn ¢ninrged. zide clevations] view of Lhe
duas aperater krew coupling:

F1G. 333 an enlarged, sactional view on hne 3=J of
F1G. 1, 1o the 1ame scalg 33 F1G. 2,

FIG. 4 v teclional view on Line 4—4 of F1G. 2;

FIG. 3 & un enlarged, partinl ebevational view of Lhe
wrew coupling of FIG 1 sssembled; and

FEG, § b0 an snharged, panial slevetional view of a1
mod ified doat aperalor screw cadpling.

DESCRIFTION OF THE 'REFERRED
EMBODIMENTS

The drawing illustrues o garage doar operator 10
which incorporsie the screw coupling 11 of Lhe inven-
lion The germge door operstoe i inlended (o be .
alled within « parage having « ctiling 17 and » Joor
hesdet 13 The operaior 10 may opep and close 2lmosl
any type of an enciostre lociuding slab doon, which
can be pivoied or operuie om 8 form of & (oack. How-
cvet, 3 3eevional door 14 billusirared which bay sections
hinged ¢ gether and provided with rollert 15 10 cofl an
5 track 1§ Detween Lhe climed pomilion thown and o
open pomion nexs ihe ¢oilmg 1. The door operator I
includes 3 motor LT having a 1ot 18 and » rowr 1Y,
rather schematically shawa in F1G. 1. The motor 17 &1
connected (0 dnve & acrew X having licet and secemd
wrew parts 31 and 12, respeciively The moior 1T he s
(haft I3 conmected to ratace the mcrew 20, ¢nd Lhis ghall
23 has boarings, ingluding tiruae waonge 14, 10 Jbwdch
the kongeiwcinal thil in bolh directrorm on the sTew
.
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The suirw 3 movnrcd w .casl partmliy w Lthin guide
meant 28 ard 1903 girde means has o gene-ally cvirndi-
-9l bhare 29 Circumanrib:ing 39201 M0 degress of e
srrew 20 LA ihr femmiiag sootoarately widegrees of
11z proiphery of the szres 20 0 2artml aur M 13 das.
pesed. whiea rul has weengun sciTiceent 1o brdgs sesca
tne length ol etz screw zoupang LL which is fermed al
firs: and sccond coupang paras 3. and 32, reapectively.
The guide meand 24 pravedie s guide agd only for the
screw 2C. bul a11¢ Jof The 21 3. A sbsde 34 has wings 38
shiably disponed in promves M in the gyide meam n.
and this shde 34 rarnes the parcial nul 30. A doar arm 31
1 pivalaly eonneciad u; 3810 $ne lide 34, wnd 01 39 i
ihe door 14 Accordingly. i the molor 17 roixies the
serew 30 am eithar o clockwise of eavaterciock wise
direztior, the partial mul 3k engeged ‘weih 1he 15rew 20,
[raverwy tne guide menns 29 jongitudineliy 10 open or
clase the gatage dooe 14

The serew counling 11 is betler illuatrnled in FIGS. 2,
4. ard 5, tnd Ihe finst and second ¢oupling para 31 and
32 wee heemapht odific pars whesesn the first pan 31 hag
a rrale ealangion 41 and u femtle shoulder 43 and 1he
secand eaupling part 32 has » cule extension 42 and »
femule shoulder 4. The mabe exiemuon 41 s & Mai
shoubder ot forwardly ncing shouldes #%. and similarly.
the male exlension 42 has 1 mule shovlder o7 forwardly
Mcing shaulder 46. 1n 1he embodiment of FIGS. 4, 4,
and £, th= coopling pares 31 and 32, when interenguged
as shown in FIG 8, form a reduced dumeler poruce of
the scrmw 20 The mule ealersion 42 i ealended from a
reduced dismatcr portan 4% of tae vecond screw parn
11 [t is reduced in diamelrr in 0 der 10 sconmmodale
he LD of & sleeve $0 and wisg 1¢ accommedate the [LD.
al u C<lip $2. The malc c3tension 41 is {faemed of n finst
Anl portian 53 wnd » second (st portian 54 inlercon-
nected by a rear Nacing or peozimal (acing shoulder 535,
Similarly, the mule extenton 41 a provided with « third
Zinl partign 57 und » foucth flat parton 30 inlereon-
necied by b cear (acing or provimal facg shoutder 59,
I INit preferced embxxilmeny, the flar portions 33, 54,
57, and 54 are parsibe] 1o the axis 60 of Lhe screw 20. and
the shoulders 45 ynd 5% wre perpencicular 1o this aan
The lat portion 5 @ dopos=d on one wde of Lhe asi1 60
spprosimately the sme dratance Lhat the flas ponion 4
s disposed an the other tide of Lhiy nin.

The goide mewns 23 it provided b wwo pans 4 and
65, which we shown mialigeed in F10. 2 bat may be
aligned sfrer Lhe worew cowpling 1l i mereonnected,
and then 1plice plales 65, only one of which & Lthown m
FIG. 2, may be provided co¢ ou each sade of the gunde
meany M and lMutewed with bolts §7 estending throvgh
apertirey S to secure together Lhe Iwp part of Lhe
guid¢ meany 1A in aligament

CPERATION

The gacags door opermor 10 b one which hag Lhe
wcrew 20 m of lexst Lwo purts 21 and 22, and the gunie
means 20 in 2t least two parts & and €8 Junng ship.
ment. Thit it in arder 10 reduse Lhe averall iength of the
package in which the door operator o shipyed. Sinec
the phipping costs wre bared pnmanly on the tubie
volume rather Ihan Lhe weight, the length of the pech.
ngt can e reduced Lo apnroximalely half if the wrew
wnd guide are in twg paris. or can be reduced to sppria-
imately omethard if Lhe screw snd gurde are an three
pacd Tho not only wmves Wippme char g, but aves
stacage chitgal bocause dOOT Optrsion sao be pacied,
shipped. and siored 1 v moch smpiler volume of spaer

1+

3]

ba]

b4

Ly

)S

«

4

b

«

[ H]
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This sof tveehit 1o the Zinirbine g3 well as cae dealer
Iy wisc of Seaelit 1p the ullimele cunigmer BReCause CAe
Fros afl 44T utig an clengaied werew of aine 1a Len
[=el 10 .engih. and 3 umiler englh pachage, sovid non be
orcaght hare in the rruns alar uzamegile By an >eds-
nary purcamer If zae eng:h .4 regdymed ta three and o
nall ur Nve "eer, however, then 1veh iranspoart by Lhe
ultimpte 148 1 geeaily faciliined

As phrpped. Lhe lwe parts of the screw 2| and 22
preferatly exiend outwardly from the reapecive purg
&4 and 63 of the goide means. approsimece v us thown
in F1IG 2 The sheeve 50 ia il slipped cver the male
s1lension 41 onta the reducad diametes pariign 49 The
1wo 1erew caupling peeie 31 snd 3 3re |hen divposed
side-by-1hoe ane auially pasullel about 43 ewn in FIG
2 Nexo the guide pars 64 and €5 aie moved 10 e
conanl to inlerenpagr the cdupling paris 31 and 32, By
such mowerienl the Erst (lad portion 53 engeges the
fousth Mal porivon $8 and the second Mat parior 54
engages Lhe therd fat portion ¥7. Nest the sleeve 58
may be shd 10 the Pght st viewed in F10, 5. and the
T<lip 31 Lranavernely insertad over the reduced diames
Ler porteon 49. Thi prevents U sieeve 50 from moving
10 the teft wherem! it wauld not be covering the intgren.
2rged coupling parts 31 and 12

Mezi, the guide peis 64 und €5 ouy be szinly moved
wpether, sliding gver the werew X, and Lhen the splice
plaies &£ blind in place, wing the bolts 7 thruu;h the
wpertares 63, The door npetatar 10 may chen be in-
patled ngminal the ceiling [2 and doot howder 13 m Lhe
ususl manner. and connecied 1o the deor 1410 move it
belween gpen and hosed powathord.

F1G. ¢

F1G. ¢ thowsy ¢« moditied sorew coupling 71 which
may replace the screw coupling 11, This srew cou-
pling 71 hes firgl and second coupling paris $1 and 33
emapectively. which are hermaphoditic paets in Ihat (he
coupling pact W1 Inciudes 1 make exiension # and 3
female shoulder 33, and Lhe second coupling nart 2
inclades 8 male exicmion #1 and & ferrube shoulder 94
A male shoulder #5 i3 provided on 1he end of Ibe male
extensicd #1 and ¥ male shoulder 36 o Mrovided on the
end of |he male eatencon 92 The Mlrsl covpling parl §1
o unilary with Lhe ot woew panl 21, and (he recond
couplmg part $2 B onitery with the second Kt part
22. These setew poris ste 1ghin rolainbly gulded wilhia
the guide purit #4 and 8. reapectively. In 3 manoes
similar 10 1hwl in the firl screw cowpling 13, 1he first
coupling part U1 & provided with first and mcond fat
portions 103 and 104 interconnecied by ¢ reacwurdly
facing or protimal fscing thoulkder 105. Alo, the we-
ond caunling purl V1 i provided with a third et por-
tign L7 and » Jourth Nt portion 108 intercomoed1sd by
¢t trarwerdly lasng of proaimal Macing showider 109,
Juat ag in FIGS. 2 10 §, the Mat portion 100 i dspoked
a ymatl dutance on one wde of Lhe axis 0 and Uhe it
paciron 104 & depoet substantially the me daance
an Lhe olher Bde of this 1 €0 The Mal portions IR,
104, 407, 3nd 108 are prefernbly pucslict lo the anis &,
and The thaulders 103 and 109, ton g wilh Ihe thoulders
21-9¢, are rubulantially perpendiculst Lo this §xa,

OIEPATION

The cooc eperulor 1D, wheihet equipped with Lhe
screw cpupling 11 or 71 A shipgmd in & collspeed condi-
lran, 1 6., with e 190 Krew parss 21 and 1T duposed
ace-by-nde within the ot ive pisde means 64 and
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&5 Ureee nrpazking. IFe uiet ar e invialler dire pea
nars sae goode means 64 e 6 shoul oy IEnwr FIC
1 Thacscrow perl 21 cumalrzedy Do ;|ru-:.-:(|7 Ir waruing
coateztior o 1he motor LT In :he pesiner of FIG & o¢
8, 1:¢ axes 07 Ihe 1w worew parls art aarn:le. Byl mis.
thgnez Neat (e Iwe guids menne 64 wd 45 are rcin-
svely méwed Iramiversely Lo have 1ne Mal portion 103
er.guge the Mat poniicn 108 and 1o have the Nuy porian
104 =ngage Lae ot paron 10T This ainterengaged the
werew =ouping Tl #3d Ihen Ihe Iwa guide parts ¢4 and
&5 may be relstvely wiialiy moved togethes. sliding
aver Ine screw 0. Wilh the screw part 21 in operatve
cannection wlik Ihe motgr 7, this will mean thet the
guide parl 65 alidey 1& the fighi, while screw paet 22
remainy s1alionary vnlil the guide patt 45 sburs guide
awel 6 A1 this lime. 1he spiice alaics 66 may be doted
in place, a2 ia FIGS 2and 3. The door operator 30 may
\liga be mountcd ¢ Ing ceifing t2 and door header 13 in
the usual manner.
The serew couplings 11 and 1§ of Lbe praent inven-
rlion are woned where il i nct possible 10 pot the fwe
1c7ew parth Iogetaer in incor-ect phaw. A tnple Lhresd
screw hag deen illusirated in the figures. and in auch
case it is quilc importan! thal the phase of ¢ach of Ibe
Iwg screw parta 14 and 12 i the coupling 11 o 71 B
proper so that [hey Br¢ AO¢ mismatched reltive 10 the
partinl nat 3. which will have to Iraverse thiz coupling
oncs for esch door openiag or slowing mavement. Be.
sausg the couplingy 11 ot 71 are hermaphrodite £oo-
plingy. i.e.. coupliags which have partly male and partly
feemale properiies, il it imposikie 1o put these couplings
loge=ther in alher than the correst marnes, il luaner,
the way in which ke two coupfing parw inlerconftst
minimizes the pesible cymulstive Lokcance ecrors
whizh ar¢ inherent im machining 1he coupling paris.
A two-picte sefew for 1 pirage door opermor wiich
38 currenddy an the mariet ulltizet 4 multipert coupling,
Thn wrew soupling hus a fork on the two adjacent ends
of the scews and then an inlecmediste isk o pivated st
each end within thee 1wo forks Tho makes s type of s
univeisal jownt connection sa thal the Lwa Pivol poinw
wic far cnough apact that the screw may ¢ (glded beck
wpon :oelf, while within the guide paria, withaut inter-
ferance becween the two guide paris. This mekes a bong
screw caupling and Ome Whieh hag many pars. |he
cumuylative toletaree of wheh msy be eacesive and
may fesude in mivmacch of the throads on the screw
1¢lslive 1o 1he threads an the partit! nul The ponaible
cutulanive 1lerunce errorn. in the longitwdingl dimen-
3icm, in such unil aow on the market are: (1) the jig of
Miatyre 1o hold the sl scrcw gt the correct axinl posi-
lion, {2} 1 dismeter of the hake in 1he fimt fork, (1) the
dismeier of the hole in the Mt 1ongue. (4) the maml
position of the hobe in {he firyl fock, (5) Lbe dimennon
between Lhe twe peveol holes it the intermediate Link. (6}
the wiial position of 1he hnbe in the sexond fork, |7 the
dismeter of the hol¢ in 1he second tongue, (L) the dinme-
ter of the hole in Lhe secord fock. and (3) the [ig af
Balure 10 hold 1he second wrew it the cortes: sl
poritn. These are sl things whach will afTeet Ihe neal
diemgnsion, snd hence proper phase match, of the
threads on Ihe lwn srew parls relstive lo thal an the
nul. Adduionally, there are gsher loberances which
alTeet Ihe rowmiionsl pontion of one screw relalive Lo Lthe
olher. but Lhese will te disregarded x beng of leases
impornanee than L comulmive salesance on (e sl
positinn I each of 1he sbove nine dimensions u Neld 10
plet & minwy I OTY iack in rolretance, them this 11w dala?

-

20

M

«

LN ]

&0

523

[

ol e | ey 0004 ey 01 CO0TE inch pery rle cumgla-
her tacerarce Thip oo asoue ha [ e widih o Une i
of the squars thread An 19¢ W irw Thome wrrew drnve
raar ppecmizn ate ones which lypcally ceverse the
dicenane ¢l rolscon ol the 1crew eazh ume the molor i
siaricd. Thet means che wrew will rolate eloiv-ise, for
saample. for donr ppenirg, and coumertlockwise for
door clyang  This corcnucy ceversal of rciaton
means thal finl there i3 sn graal compresson farce an
{he soupling and neat #n 22ial 1#nsicn force an Lthe cou:
phng. This resuls In conanyal beiceneg of Ie coupliog
20 thal :he dimennonsl l1alceanases will ancrease (rom
that gocurting al the Lime @f mManulactuee The srea
and shock on Lhe coupling are perhmps wnnt In the
initin] ncceieention from 1631 of » 200 or 100 naund door,
ta nvercome lhe inertia of sbzh doar. Even if mumatch
of the thresds on the nut wath that on the 1wo erew
narit dod oL oceur 1 the time of manefacture, rhees is
increasing likefihood that the scrow shreads will be-
come mpmaiched somelme durmng use ol Lhe door
operalor

The presenc invention teachat the sructore of The
sciew cogpling 11 or 71 which minimizes ruch possible
cumulttsve toerance eror. In order to commee he
present invenlion with 1he dogr operslor asiling on Lhe
market, Lhe present invention haa the following posible
eymulative lolerance efToM-

(1) Lhe a3ta] phase puetion of |be end of the Lhresd on
Lhe firs] serew part 21 10 the fenace thoulder 43 or 53

12) the arlal dimension af the Mal ponion S or 104

(3] Whe axinl dimengion of the Nar portion 5 or 103;

¢4) the wsial dimengion of the Nat portion 57 er 107

(5} 1the 330 dimension i the (et portion 58 or 144;
nd -

(6} the anial dimension between Lhe femsle shoulder
44 or ¥ and the same phase pasition of 1the Lhread on
the second ceew part 21,

At ficat, this appeary that there o aaly o 9-¢ or J.2
improvemenc sn the passibie cumuylative tolerance teef.
However. it will be noted (hat the Mirt and second
coupling parts 14 and 32 or 41 and £2 imerfis. and tha
eliminulet %o af Ihe poasible cumvlslive lalerunce
errart. For exsmple, upnos= Lhat the length of the fisl
Nyt portion 33 fis closely relative to the ML or flal
penian 54, and moce cigacly 1han [he two flat partiona
$4 wnd 57 intgefit, then it will be the thoulders 44 and 43
which tahe the stial compremion force ralber than
shoukders 43 and 6. Shenidens 39 und 59, of coume,
luke Ihe nain] lensiom foree, This memm that it is only
the possible tokerance error on Une kength of the firxt flat
pattion 83 which ia ol impartance ool of wll of 1he four
lengtha of fhat poriians, ploa the firat end sth on the liM
immedialziy spove for 2 towl of thres possibie Inlerunes
dimeasiona. 1T esch of Lhese i eaiablished ay plus or
minus 000 spch, ms in the exampic gaven sbove Lo
1hig will be Lhiee times 0.004 inch, or © 012 inch poasble
cumulalive toserance. Tha b 1hree Urmes betier Lhan Lhe
unil currently en the market, and showa |be »ivanlage
of the hermaphrodilic inserlitling coapling 11 or 71

The coupling 15 showt in FIGS. 1 10 5 .nenmanate
the sireve 50, which B closely recoved on the (wo
mteefiiting mule ealerosors 11 and 41 Thin tetve M,
then. heipt thior the clockwre ar counlerelaskwine
forque Iramimilled by the fiFl screw part 21 10 Ihe
wreond screw part 21 The hoad of the door 14 on Lhe
mator 17 and eapecully the daning and sicpning accek
e-alion and deceleration forvos, lend 1o wplit ypan the
1wa caupling mins 3¢ and 32, The sleeve 30 may b 2
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Laedeard ez sleovr 0 Comy qunb Inegue canwed scpa-
Panar - ine 1crew Touparg Tl thers it ne same 1ype
A e succaaved tencency ¢ gpread apafl the twe ey
nlrg pars A1 wnt X3 e this detign. thin Lencenly is
crarsied by 172 grite mears 18, which. in the preferred
emmod.ment. no8 heavei.wallsd sluminum cateJaen
cirggirnerio ng #1906 WX deg-ecs nff the rerphery of
rhe soiew 310 Tlw worew covping 71 han the sdvanage
of therndy si0Ng 1he enure Auler periphery of 1 Tou
rhag. so Lhal the parlial nut nda ewsily slong Lne
rralahed threads ot tha zoupling In the scyew coupling
i of FIGS Xta 5 the length of the coupbng 11 be-
|weer hresds, sssembied av shown in FIG 5, is onty
sbrigt G.75 inck, mcludius e redvesd damcler porvon
49. for u prich dismeeer of the sciew of sbaut 0.5 incl,
1nd Lhe partal nul otdy have a teaglh of about 2.6 inchea
in & ypicel door opessior. sa yuch paiial nul eanly
span3 Lhis 0.72 inch sceew coupling 11 wheteat there nre
no eviemnal thraads. OF courpe, Lhe reduced diemerter
parlion 49 3 reduced Lo & diameter (o permrl 1he heeve
50 to be meounted yet t0 Mave the nutside diameter
:hereof below Lhe roo: dameser of the thread forma an
vhe serew 20.

The abave descrmtiom of the screw couplings 11 or
70 show 3 coupling which is readily cannectible by the
ser or indieller, yet it it discnnnecied al the time of
shipment & Lhe bllimgle frvamer. Phase meand are
nrovided 30 Lhat the souplings arc mulunity interen-
gegeable or. only one postitlc manner, and this pre-
cludes inlerzonnecting |heee screw perud in #n incorrect
phase of the thresds on the screw pary The phrse
menna is pravided by e hermaphraditic alyle of cour
pling. The intercanneciing male and female shoulders
44 and 49, for gxampie, previde direct trarafer of longi-
ludingl coripeeriion forze therraelwesn. This elimi-
nuigs any whipping action which may be caused by Ihe
rouble pivored acrew ccupling of the prat markeled
unil. The imerconnected regrwardly facing shouldens
$5 and 39, or 105 and V02, direstly trunamil longiludinal
Lenaron forees therebelwren, which wauld br the case
o1 doar apeneng moyvemend The Lwo couplings 11 and
T illustrate ways in which » part of the first agrew
directly enguges a part of the second screw for directly
renamitling torque beth elockwess and counterslock-
wise betwesn Ihe screw parts

The present disclorure inciudes that cominined in the
appended claims, as well s Lhal of the foregoang de-
scriptian. A lLthough this inventon las been described in
ity preferred farmr. with a certain degree of partculaniiy.
il i undersiood {hal Lk preseni dincloaure of the pre.
ferred for has boen made only by way of essmple and
thal Auhertooa changes in the dewil of conatruction anmd
the cominnetron wd arrengerient of paris may be re
soried Lo watyow departing {rom the pnicit and Lhe
Kone of the Iyeauon s herelnafler claimed.

What o clumed a:

1. ln » gurage door opevulor having a4 motar drrven
icrew of lrasl partislly within guide seans, » pastub nut
Juided by wid guide mexns and movable kongilucinally
'.herulcm‘ by o gegement wih yid screw and cone
Aecuble to open and close Lve garmge door, the screw
breing in ut Jeae Miept andd seened pasin and 3 coupling
adupled 10 inlereonnect adiacent ends of the fimiend
vond screw partd 1he imptavement comphbing sd
couplng being roadily comnecladle and bemng docon-
recied al Lhe lime &l shipment to the cusiomer v
<oupling in the cunnecte conditsos bewng carable of
Seing viversed by Lhe partial nu, the lirsl screw pad

hpving v po-tion sdapicd 12 a2l 3nd cirezzly Lransmrt
:arque bolk clockwise snc coanlercloczwise 1o e
second screw part
+ A wcwccupling ws ! fnrth in zlaim | ;cluding
5 e mair gatengion an che firs? screvw part wilh a proximai
facirg thoulee.
¢ male galension en the weond sercw narl with »
procimyl [ncing shoylder and
ad iwa shoukdett beng intercngagentle with Lhe
10 (wn scrow parl disposed commlly o Iranymil
longitudinal tenason lorce 1herebelween.
1. A sceew coupling s set forth in claim [, iu:ludin'
4 [orwirg-facing 4nd a fearwsid-‘acng shoulder om
exch sciew parg
15 anid 1wo rearward-fecing shaulders bring interen-
grperdie with 1he 1wv wrew pard ddposed coasi.
uily 1o transnil longitudinal tenarom force |herebe:
Iween, pnd
sand Vwo for ward-facing ahovlders baing inleven gage:
able wilh the two sceew parts dispased cousinlly to
Iranamit bopgiludingl compremion oree therebes
Sweeny,
4. A wrew coupling a3 set forth in cleim 1, meluding
1 first and s=cxmd porctiom on the firtd stew part di-
poaed in 1hat order from the end therend,
thicd and Murth porﬁmu an the sexond wrew pard
dhspoved in thal arder from Lhe end thereof,
sl wecond and fcuclh poctromt hiveng o Unnney
Lrancverse dimension than sud fint and third por.

o

x© liony, respeciively, and
g firs! aad second Dortioms being Lhoae portioes
sdapled o sbut and Lrensmil Llorque Io The sccond
Krew part
15 5. Ascrew couplmg w set'lerth in clsim 4, wharsen

"7 said firgt through fourh porliond dre subsantialiy fat
planes.
6. A screw coupling ad sct forth i cleim 1. insiuding
phase means in sid coupling to preclvde sonnecting
« aid coupling in the incarreet phase which wodlt resull
in » momaich of the [hresd on {he jovew parts as -
versed by the purtisl dul,
T A doac operalor screw cupling w set forth in
zlsim J, wherern said coupiing includes [irn pad second
4+ hermanhredilic parld unityry with ihe Mrm and accond
acrow parts, respeclively, nnd matuatly intemongs paabet
in only ont pomitle way lo preclude mietconmecting
Lhe screw pans in an incorrect phase of the Thremds on
the screw pans
¢ U A wrew coypling m st forth in clzim 7, wherem
said fiest coupfing pert hes mule and femule sheadders,
aaid second coupling pert hay male end femabe shoul-
dert and
11 lemal gne of & ruir of meh: g female chookdens i
.5 iniceengageable for direct trensler of longetudine
compreatos [oree therebetwern.
9 A sevew coupling as wef forth in claim 7, kncluding
Gine and yecond portant on «sd [irst coupling pere
Jispored in that order from the end thereol,
w0 third and foarth porfiom on Laxf second coomding
sl dlapowed in that order from Ihe end thereof,
und

wid scond snd foorth porioms having s thasner
Iranaverye dimensan than wid first and thied poe-
& hona, ropettively
10 A screw couplmg aa ¥ forth in claim 9, including
¢+ fint procimal-fecng showlder on wad firyt coapling
rart dctwesn wad fiert and second pofiaom, and
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1 secnnd proxsmal-fecu g $huvlder v wid scsond
couphng par: hesween sud third aad fharih par-
1:gny.

11. A serew coupling as ¢l farth in clam 0. waerein
wid ['+41 angd secand shoulders are adapted 10 be abul-
nn‘ wilh 1he sgrew paria coaxiel o [ransmid lorgilud,.
nal 1znsran forces through wad coupling

12, A wrew coupling a3 seL forth in glaim 10, wherein
1sid Gt through Jour:h portigns sie dispescd subatan.
Lially p.nlkl o the screw auvis.

13. A wrew coupling &1 3¢¢ forth in claim %, whersin

aid firl and accond coupling pausta may be inleren-
‘.pd wilh the 1wo serew parus concal o establish auid
second and third pD’fllDlls ldjml exch ather and paid
fiest and Fourth periions sdjscent each other {or trans-
mirsion of clockwoe and countercleckwise torque
theaugh mid coupling.

14. A screw coupring as 3¢l forth in claim 13, wherein
1he thread on the two 76w parta o rubitanuslly con-
tinoous wlong the meerenguged coupling.

13. In a garage doar opermor having 1 motwrdriven
sccew st least partadly whhin guide means, & parual nu
guided by xaid goide means ind mavable Jongitudinally
thercalong by e pagement with 3aid pcrew and com-
nectabie to open and close the garge door, the wrew
being in al leml fird and second parts. and & coopling
adapied 1o interconmect adjscent onda of the fint and
1eeond screw parts, the improvemenl compruing:

and cooplmg beng readily connectable and being
disconrected al 1he time of chipmenl to Lhe cos.
Llomer;

iyt and 3econd herouphroditic party wnitary with
the firyt and second screw narts, [especlwzly and
mutuslly interengegeabic in only one powible wey

(4]

L

¥

J3

LE]

55

3]

10
10 peeclude inieecconnecting |he screw pesa n 3a
recarrect phase of the thready An the screw pare:
firtl and weond poreone o wid fiesl coupling pacls
daposed in 1hat order lrim Lhe end theroof;
1hizd and fourih poricons on sid tecond coupling
purt duposed = Lhel order fegm the cad Lhereod;

sé second and foumh porioss havmg s thmaer
iramuvene dimenoon than sad first and therd pnr.
tions, respestively.
said finl and aceond coupting perl teing inlerens
angeable with the Iwo screw parts coazinl Lo estab-
lish wid second and Lhird portione adjecen zach
other ynd said firgl and foorth portions sdjscent
each other fav Iremambssion of cloek wisa and crum-
lerclockwise (orqua through said coupling: and

wud first mnd moomd coopling perts m the interen-
Saged comdiiioe having & sudstantially circulsr
crow scction and having a diameter reduced (o lets
than the roat diameier of 1he sctew.

16. A swerew couplmg e st forth i claim 15, inclod.
kng 1 Ussve cloaely llmoudlng sabd reduced diameter,

17. A screw compling e xct forth n claim 3§, includ.
ing a longuodinaily ded redvecd di mreilon
om one of sabd xtew puris (¢ accommodsie mid slerve
in 3 pomition Temote from mid coepling.

18, A screw coupling & st forth in claim 17, includ-
ing m apring clip engageable with tild e1tended rduced
dametsr partion lo inhiit longitodinal movement of
1wid deeve

19. & screw coupling aa set forth in claim |, whereaa
2 maltiple sart thread m provided om the fitst and sec-
ond werew parts
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205150, 10; 167163, L&& 198/648; 206/321; which the ¢onmeciing jiek betwien the cwd teccions of
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cach ¢ad which fian inco & 5id in 1be ends of the v.o
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(T%] th;:: gm 1 whl matt with threads of such ponian. A secod oon-
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Viebsed  9/196% Tmgquine | Uueaded shufcs 4nd oined with siveis (o the ik
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FOLS . SNE STRIVM AND Pagl, ABSEMULY FOR A
CARALF NOOR OTENER

DACKSRIUND OF THL INVENTION

b Tield of the |rvesnsy

This ooendion z¢.atcd ir general 1= garags door oper.
arars anz in zamedlar 1o g ITproved wohr drive ga.
rige Joor Dgener. e

1. Dexenps on of the Pnar An

Worm €nic garigc cperaion pretently ase a3 ort
HRCE M OM AND T34l secusn, This Tequired LhaL 3 very
kang coawainer ke wiilired 1 shipping the parage deor
opencs ytnce 1he one piece wérm ard rail scelion p7e 160
or more =eu an lenptd. Tais mak e L very capensive and
very dilficutt {or the EVErAES CLFTOMET 1¢ ITansport
{rom Ike toiaal Ovoict 1o hus home for insaUsaion, It o
rery doitable 10 proside thac vhe T rail unzl snd 1he
warm (it an  bos eha) zan be placed into the sverage
automebile.

SUNMMARY OF THE INVENTICN

The pressnc i0veorXs cemprises & unged screw
worm shafi which cap ¢ faciory assembled and when
foided bil Lpon itself. Twe joanis are wed, ong being
the “I” tvpe wherein the connepting link comprses &
fln rewal reevon with o baie in each end and Lthe tods
of the 1uwo chreaded shafy are #3c11e3 and holes e
forencd 1krough be ends af the shafty wnd che link and
rivels ar¢ phaced tarovgh ‘he haiea 1o flexibly Josn the
swo thraaded thafis rogethes, The dlats and holes 3+
accurately wachuned 8 1Rt e Kighment Wil e
muirceined batween ehe 3wo threaded shafts so 10 e
Goor car—-ing wroiley will yoaonly pass aver the joind
thus Mformed.

A tecond jeint dexign comprises 1 "H" jofrt wharein
the conaecliag J:nk rétacbles the Jewer “H™ and &
{ormz2g wxth 3108 DR tibe’ end and fisl WNgs a7t
farmed enhe =nds ef 3¢ wormoaballs The ¢ndi of 1he
werm skale 1 tmo che “HT jrin and comnection is
made dv 2 pxr of rnvels or bol:g.

The lex ik of 1he ¢dnreeling link can bexoch LMSE the
worm Rl 236 & ieSiallce an the rail z=ctions and (ho
comaieie 23embly a0 be folded for ransecnacion and
pmlug.r.g

During insiailation the cuwslomer merely umfe'ds 1he
nzembls and B0l 1he 7o sociioms spiiced Icgeiker 10
tampleie che assembly of e rail sections and the worm
shaft.

Sinee she insallavion dees nox require making che
splice by the cusiomer becween 1wo rasl jeclions, the
thrcads will be aligacs 6 smoolkly move the docr
Car-yinc iroliey aver the jisnL

Oiher odjeeus. fextares and advaniapes of rke inven-
lior %Il be rerdiy apparect from the following de-
sapuzn of cersin picferred embodimens tacreof
Saxen un ¢njunciion with che A¢2ompanying rAwiIhER
although varsnons and codificeiigns may b= made
withaet depaning rom ihe tpiest and wope ol ihr navel
soncepiy 31 IR¢ disd]Odure and in wh=sh

BRIEF DESCRIFTION OF THE DRAWINGS

FIG 1-5 2 5id= plan view of IBE 221l. the worr shafl
9nd ne coac maving Irclizy with cefian parizans cul
aumy,

FIC 2 illkang.or the 3l zr2 wasm whoy o the
Inldee peai pi.

C 41D

age

15

X

X

-

-
“

EH

W

o
“

a1

TIS.2sadead vicw of 1he 1aicaded shali conneg)-
ng eni

FIG 4 Yuniraies 2me guapr door opjera.ce iausiled
LD mLte 3 GOOf

FIO Suwseciiont wipw dabzn g s V=4 ) Fio
5

FIC é3adnial virw of the | shared joir,

FIS. 7 0 a denil simwe 0f 3 modiiie? %orm of Lthe
connering hine: And

TIG. B is » deini™ vaew of a m2ivied form of the
connsciing Jishe

DESCRIFTICN OF TRE PREFERRED
EMEODIMENTS

FIG. 6 illustrales 2 garvgs ©0OT Openet designated
generally 43 11 mounted oo w esfier 14 by hangzc meam.
bery 12 anc 13 ang eontcctied Ic a door 10, The 7aal 16
of Lhz gazage door Opener carnes the warm shaff upon
which e sroliey 22 mdet and & link 17 is pivoted by
$iver oin 21 to ke trolley 1L one ¢nd a1d has its other
et 39 poviied 0 b bekzlel B mounzed on the door
such thac uy thz eroliey B maved by the warm phafi. the
docs 10 wiil be mowved 1o 1ke pon=d or closed pei-
FION.

FIG. 1 &5 0 ¢narged prrucally cut-awny view of the
tall and wocm shaft and ysolley- The firse T mil ponipn
hes & crew-portion 3la and downwardly catending
particn 1&a ay best shoun in secticnal vipuw of F1G. 5. A
2eterally cylindrizal ponion 37 o alzached to che Jower
end of the vettical poruor t6a an¢ U formord with a
tecond borizeala! porion M and 3§ whizh sre repec-
tively forme2 with horzoata: irlerma’ slais 17 pnd 38
The wranley 11 is formed wAth & threaded nck plate
ponion 42 which bas isech whick enpage he spiral
warra of 1he worm Walu 42 ard 43, respeciively, and
the Leett €6 extend for 3 svbnanual longizugingd length
along thr fa! 16 a5 shown in FIG. 1.

Asshown indewazl in FI1G. 5, a0 ianer plastie bearing
azd guide liner 47 % machied io the nallow pomion 32
of the T taii 16 and the shreas ¢ shafl 42 it supparted in
the plasiic Linsr €7, The poruon 32 has 45 eyehing
through whick ke teark 38 oF the irolley 22 enend 50 a5
& maake cngagemem with (he spica) worm of the wem
skafis 52 apd &3, teypactively.

A link 31 ik pivowsily ¢onnecied ta the eady of the
wortn idelli 42 and €3 sa shar che T rail ponicas 16a
and 165 and 1he wotm shalls 42 and 43 can b pivored
toa slored pas5ion a5 showd an doltes ine in F15. 3 for
shippiog. The disk §1 has Mt end poctions 53 and 54
whizh arc respeciively receivatle berween Uahaped
cperings 56 ang 57 Mormed yespottive!y in the ends of
shafis €2 and 42. Flac head rivess 88 9ad $9 make pivedal
ECANETNIORS belueen Lhe ends 53 and 5 of Link $I an¢
portians 36 wnd $7 of Lhe worm thafis 42 and A3

FIGS5.2, 3 and 7 iflauraie inky 5T w heresn the por-
1lion birwtes the ealending pomions €3 and 34 are gon-
erally cylindrical phaocd by F1G. € itlusiraies arn eme
bodimens ol the link §10 whereia the link 13 mercly 3 Nal
e,

FIG. Billeszraies a modification ef |M¢ j:rk 1 which
i fomed a5 an H-skaped porior 61 having » da)
formed by exieading porssons $2 ane 62 at cne end and
€arxl 6631 thepihererd The wazm thall 41 is [Drtmed
wilh an enterdirg Lo partian 67 Lhaz o rertiverd bee
Lween the poruory &2 and 63 and 1 rever &3 pivass the
twt rembers Izgether The jha®: 3 i tiiaed wah an
€L0NCNT M2 n 8% 370 3 near L Cns ine porions
Ingeiner.

L OCDZ2%1S
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As bt 13oum n F13 S, 0 par of gencrebly cytindne
e3' shaped prooves 72 and 73 are foime€ In lsr pOrhions
36 and 33 ictpezin tly and arc adapicd 10 reléing fean
forcing r ™ 34 whh calerd (ton cail porhon 160 2
iNesieated s Filh 2 end pre Tesea able in she Spenings
72 ard 2 @0 w10 make o fimm joint beiweer the mul
pecuons 143 and 582 when in ke assembled poinion
Plestrated i F70. 1

le a3 13 Y readizee flatsirzc the worm shafis d2 and
&) wre supponed by the plaig boarngs memben 41
they ar¢ #ec 1© move (opgilubnaliy o the opemings 32
of the T faii.

When the T raul assembly is unpacked it s ir the form
shows in Zouted lins in FIG. 3. The pemion 36 is plv-
oled ¢ipclwise renive 1¢ F1G, 2 10 he pOsirion chown
in FIG. 1 and the T rall poriions 160 and 162 wre joioed
by using » plate 32 whiek 18 sreached by dolis and nuu
3, £4, 36 wnd P2 reapesively, 10 1he T nall porvioas 162
and 160 The bl 43, 34, 38 and X7 pass throvgh open-
ings 1. 91 93 and M in the T rail sections 162 and 16a.
rerpecuvel).

The molet 0ol shown 7 mounted in the howsing 91
and conuesid to & coupling 81 on the end of worm shafl
4210 &1 10 roQle it and through the linkage 51 Lhe worm
shalts €3 and thus drive Lhe tlley 12 to move the doar
up anc down

Ad the shafis €2 znd 43 are rotaied by the motor, the
1ecxh 46 of sbe trolicy 22 engage the worm shahs 43 and
43 o thal the 1relley can move from end 10 end along
the thafts 32 and 43. The liaksge §1 and the worms 42
and 43 are potitioned relative 1o each other suek thn
the leclh 46 ctc winh the wonm shafis 42 and 43 as1he
trolley 12 maves from shals €2 10 43,

114 $ewn 1Fa1 (29 INVENION pOVid e 2 new sod novel
coopling oeans for worm shafl and T rail for = garage
door operet which allows 1he umit ta be compaccly
packaget (or shipping and inswlluion

Althouek it has bern described with respeey to pre-
ferred emaadiments, i1 is AQL (¢ b &0 imised a5 changes
pnd modificavicns may be made thesein which are
witkin che full intended acope 33 defineZ by the ap-
pended clims.

I ¢laim 2 my mvenlion:

1. A grrace door opener comprming, & tvoyable (70)-
ley wath & woerm cngaging portion couplcd 16 taid door
19 MOVE il Yp 3A¢ dC v, 2 pair &f worm shafts mounied
end {0 ¢ad and wnd Worm ergeging poclion of wid
irqlley enpgagcadle thicaewith, and mesns pivotally con-
pecting ke adjactn) endt of mid warm thafl logtiae: s
that in she vrassembled pasltion waid worm thaft car be
Jolded along side cach orher,

A A giiape door apener aetarding 18 ¢laim 1 includ-
g ® gur df longivdinal rail porlions formed with
«ylindncal openings in whaeh 14 pals of worm shafis
'“: rospestively mounied, trobley ‘uidin‘ and supgars.
ing Ehrlicas formred in eaek of 1aic poir of sail portiors
and 5015 {edmed w» said pair of r3it poruons through

n

3

30

~
A

4

«

59

3
whick sag worm engaging porrer o7 62ud Irghes gu-
tendy 1E gage bt aar of warT ahaly

1 A zaeagt doer opener acserding 18 clum I instu.
ing & pait af kallow tloned plasng evlindrical memters
respesin ely recrivable wilkin wid ovlind cat ¢penings
of s4i¢ pair Al «eng:ledinal ] pemanl and ke*ving 23
Yeaiiags (07 3aid paic of warn. kel s

4. A parape coor opener accerd ng w0 claim 2 incled.
irg alociitg pinie an3ckadle t0 4 pais &7 lang:iudinal
el partioas (o [ock them .n ¢nd 10 ead pomstion.

5. A parage door opcacs MEording 1o ciaim 4
whsrein al [ one gusde he.e i formed in the end of
ocoe o W £3ir of Jongitudingl Twil porpors and s leat
ene mating .oeaing pin gxiending Trom the ead of 1he
olber of 1aMd pdr of longizudire! ral ponicns and 1¢-
eeivable in savd guide hole formed in 3id one loagyuci-
pal rail poruon.

é A parags &oor opemer according & &lem £
whesein sd messs pivouly conneciing the s2acen!
rnds of said w0 abafis 19p ewber campriset 2 Jink with
opaungi formed aS;pcenl opponite endh, » Tarst U-
shaped porion lermed in the end of ene of suid worm
sha'ts ané ore end of raid link receivable therebetsern,
and a firsc pivol pin exending thiough the opening
formed ip ome end af sxid link 1nd tuough maling open-
inps formed 1through wid fisys Usshaped porion. 4 me-
ond U-thaped partion formed in the cod of 1he orher of
3pid worm shaf; and the other end ¢f aid lipk receive
able therebelween, and 3 tecand pvot pin exlending
1ihroucgh the opericg fastved in the dthe- end of &id link
2nd throygh mabirg cpenings larmed Lhrough waid sace
end U-thuped ponion.

7. A pange door epemes pccerding 19 ¢laim ©
wherap 29id lick s 5 fla place.

& A jgunge door operes sccording 1o clam 6
wherein in the cencral ponion of said lok s cylind fical
shaped.

s A pnge door oppener sccerding o claim #
whereio stid mears pivoually connecting sa3d worm
shali Jogethes comprises & (iok wilth & pair of U-maped
porions lormed oo opposite encs shereel o G Rse-
wened ponisn fermoed o 1he end of one of 1aid worm
chaftt and receivabie berween one of said it of U-
shapcd pastions and & fiss1 pvot pir eaiend.ng through
wlignad cpenit g3 Lhredgh taid frsc Maccened portion and
aud ane U-skEaped pertion and » wecond Manened pore
tion formed on ihe end of 1ke other of Bid worm shafls
and receivadle beiween the oiher of said pair of U
shaped porions and a wcond pivod pin exlending
thraugh alignec opcnings formed 1hiough said second
faticncd 200101 17d sl othee of sa3d pair of Usshaped
ponion.

10. A garap: dooa: openect actording 10 claim 1
whrag:n Wid Weim cagaging puion uends azross the
rpace betmeer waid pait of worm shaliz 10 engage BOIR

wOrmL.
- - - . .
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