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MEMORANDUM
OBERDORFER, District Judge.

I.

Plaintiff Ferag AG is a family-owned Swiss corporation, with its principal place of business near Zurich;
and plaintiff Ferag, Inc. is Ferag AG's U.S. subsidiary. The two companies are referred to here collectively
as "Ferag". Defendant Grapha-Holding AG is also a family-owned Swiss corporation, with its principal
place of business near Zurich-a few kilometers from Ferag. The parties are "two of only a very few
companies that manufacture bindery equipment used to assemble or join together pages of brochures and
magazines." Ferag AG v. Grapha-Holding AG, 905 F.Supp. 1, 2 (D.D.C.1995). They compete furiously
worldwide. One arena of competition is patent litigation. Each holds numerous patents on its products and
elements of them issued by several governments, including the United States, and are vigorously litigating
issues about the validity of the patents and infringement.

At issue in this case is Grapha's U.S. Patent No. 4,735 406, referred to by the name of "Weber", the Grapha
employee who disclosed and claimed as his invention a rotary drum "gatherer-stitching" machine "for



making brochures and the like." A copy of the Weber patent, issued on April 5, 1988, is attached here as
Appendix A. The issue is drawn by Ferag's prayer for a declaratory judgment that the Weber patent is
invalid and that no Ferag machine infringes it. Grapha counterclaims that Ferag's rotary drum "IPEX"
machine infringes the Weber patent, although Grapha has never manufactured or sold the rotary drum
machine disclosed by the Weber patent. During a 13-day bench trial concluded in May 1996, the parties
adduced elaborate proof, illuminated by models and prolific expert testimony. The evidence yields the
following:

The basic binding machine, a gatherer-stitcher, gathers or accumulates individual folded sheets, known in
the trade as "signatures",one over the other along their folded edge or spine with the cover being the
outermost sheet; places the sheets spine-up over a saddle; and stitches or staples them together along the
fold line. The industry standard gatherer-stitcher, including those manufactured and sold by Grapha, is an
"in-line" machine, which receives sheets from automated signature feeders and moves the spine-up sheets
linearly down a straight gathering chain to the stitcher.

In contrast, Grapha's Weber patent discloses a gatherer-stitcher that would not only move signatures linearly
down a chain, but also circularly around a rotary drum. That is, the Weber machine would deposit
individual sheets spine-up on carriers which resemble the fins of a paddle-wheel-type rotary drum. Sheet
feeders arranged axially along the drum, one downstream from another, would deposit individual sheets on
the fins one after the other as the fins rotate past the feeders. At the same time, the individual sheets would
move axially along the gathering fins. Each sheet would follow a helical path while moving along the length
of the drum. The carriers would advance the sheets to the stitching station, where they would be stapled or
stitched together. The stitchers would include two or more staple applicators mounted on a yoke that would
be concentric to the drum and would move in a pendulum manner with the drum.

The machine disclosed by Grapha's Weber patent would also differ from Grapha's own conventional in-line
gatherer-stitcher in that the patent claims that the Weber machine would be capable of producing 40,000
copies per hour, whereas the top in-line stitchers, including Grapha's, are capable of producing only 20,000
copies per hour. Although Grapha commands a substantial U.S. share position in the gatherer-stitching
market, it has never made or sold a machine covered by any claim of the Weber patent, and in fact, has
never constructed a prototype or working model of the machine shown in figure 1 of the Weber patent. See
Stip. Facts para.para. 38, 40. Grapha's top product is an in-line gatherer-stitcher which produces a maximum
of 20,000 copies per hour.

Unlike Grapha, in 1991, Ferag briefly offered for sale a rotary drum machine known as "Print '91"; and in
1993, Ferag constructed and exhibited a demonstration machine of a rotary drum gatherer-stitcher at its
facility in Bristol, Pennsylvania. More important, Ferag presently manufactures and sells an unpatented,
high speed, rotary drum gatherer-stitcher, the "IPEX" machine: Ferag's IPEX machine is capable of binding
and stitching at 40,000 copies per hour. There are six IPEX machines operated by Ferag customers in the
United States.

The IPEX machine consists of a rotary drum, the circumference of which has forty radially protruding fins.
A rotary drum's "fin" is one in-line chain's "saddle". These fins extend along the length of the drum. A
gripper conveyor delivers folded signatures to the drum. As each signature, held in a gripper at the fold line,
moves toward the drum, a star wheel opener separates the two panels of the folded signature. A gripper
conveyor and the feeder screw position each signature over an outer edge of one of the fins, guide the
signature onto the fin with the signature's panels straddling the fin, whereupon the gripper conveyor releases
the signature. As the drum rotates, the first signatures move circularly for approximately 270 degrees. Only
as the signatures reach the last quarter of their rotation around the drum do they move axially by a control
slide to the next feeding station, where the process repeats itself. When the signatures reach the stitching
station near the end of the drum, a rotatable stapling apparatus, comprised of a carrier rotating in a direction
opposite to that of the gatherer-stitcher drum and containing ten stapling heads, staples serially, one



signature at a time. The stapled signatures then move axially into the exit station.

In order to protect its rotary drum gatherer-stitchers from claims of infringement, Ferag seeks a declaratory
judgment that Grapha's Weber patent is invalid and unenforceable, and even if valid, is not infringed by
Ferag's IPEX, Print '91, and Bristol demonstrationmachines. FN1 Primarily, Ferag contends that the Weber
patent is invalid because it claims a gatherer-stitcher machine that was known before Weber described his
invention and that the machine Weber claimed to have invented was obvious to those of ordinary skill in the
art as it developed prior to June 1985, the date the Weber patent application was first filed in Switzerland.
Grapha defends Weber's patent and counterclaims for a declaratory judgment that the Weber patent is valid
and enforceable, and that Ferag infringed the Weber patent by manufacturing, using, offering for sale, and/or
selling the unpatented IPEX, Print '91, and Bristol demonstration machines.

FNI1. For purposes of this litigation, the IPEX machine is representative of Ferag's rotary-drum gatherer-
stitchers.

II.
A.

In explanation of the competing claims, the parties generally agreed about the role of gatherer-stitching
machines in the print-bindery industry: After the printing press finishes printing the pages of a newspaper or
magazine, the bindery machine assembles and stitches them into the finished product. For the last 40 years,
the in-line gatherer-stitcher has been the industry standard for assembling magazines. This machine gathers
or accumulates individual folded sheets or "signatures" on a linear gathering chain, one over the other along
their folded edge or spine with the cover being the outermost sheet. This is known in the trade as
accumulating sheets from the "inside-to-outside." The in-line gatherer-stitcher places the sheets over a
saddle, and stitches or staples them together along the fold line. Well-known examples of gatherer-stitched
magazines are Time and Newsweek. Currently, the top speed or rate of production for an in-line gatherer-
stitcher is 20,000 copies per hour. Because the output of a printing press typically outpaces the output of
bindery machines, it is often necessary to store unbound pages, a costly and time-consuming step. To save
this time and expense, the bindery industry is constantly in search of binding equipment which more nearly
matches the speed of the printing press.

The industry's demand for greater bindery speed has been frustrated by the fact that on a conventional in-
line gatherer-stitcher, each sheet must be individually transported through the machine; therefore, higher
output can be achieved only by increasing the speed of the sheets as they travel along the gathering chain.
But speeding the movement of paper linearly can create many difficulties such as air currents, which flutter
and tear the sheets. To minimize such difficulties, the speed at which the sheets can be moved linearly is
limited, with consequent finite limits on the production rate achievable by an in-line machine. See Weber
patent, col. 3, 11. 8-9. Moreover, on in-line chains, the sheets change the direction of their movement roughly
ninety degrees when they drop from the feeder to the gathering chain. This abrupt change in direction, if it
occurs at high speeds, often causes the pusher on the gathering chain to drive through the sheets and damage
them. Id. at col. 1, 11. 34-37.

Weber's patent addressed these problems by designing a machine that would change the conventional in-line
gatherer-stitcher processing of sheets by putting several straight in-line chains onto a rotary drum, thereby
moving paper circularly as well as linearly. Weber claimed that such a rotary drum machine would increase
the time to deposit sheets; reduce the axial speed of the sheets thereby eliminating the problems associated
with paper traveling at high speeds; reduce the abrupt changes in the direction of the paper; and increase the
time for stitching. The evidence is clear and convincing, however, that the idea of putting straight in-line
carriers on a rotary drum did not originate in 1985 with Weber or with Grapha; Ferag earlier designed and



produced a rotary drum binding machine.

In 1976, Ferag received a U.S. patent for a rotary drum inserter for handling sheets of paper in newspaper
assembly. A copy of this patent, the "Reist" patent, U.S. Patent No. 3,951,399, which issued on April 20,
1976, is attached as Appendix B. In contrast to magazines, newspapers are normally assembled from the
"outside-to-inside" in a pocket in the shape of an open "V", that is, the cover or "outside" goes into the
pocket first, followed by the inside pages. This process is known as "inserting"; there is no stapling or
stitching in newspaper assembly. The Reist patent's rotary drum allowed the signatures to move closely
together, reducing the speed at which they must move through the machine. The Reist rotary drum concept
also permitted reduction of the distance between the signatures below the length of the signature-impossible
on an in-line machine-and also enabled the machine to work with the shortest possible dimension or depth
of paper. This design resulted in an extraordinarily high output capacity even though paper did not move
through the rotary drum machine at the high speed which creates disturbing air flow in on-line machines.

Specifically, the Reist machine included a horizontally elongated drum. In the embodiment shown in figures
1 to 6 of the Reist patent, the outer sheet or cover of a publication is fed into a drum between the dividing
walls of a section of the drum as it rotates. As the drum rotates, the sheets move axially along the drum in a
"generally helical" path until the sheets reach the second section of the drum. Pl.'s Findings of Fact para. 24.
The path is only "generally helical" because, as illustrated in figure 2 of the Reist patent, the path actually
becomes circular (i.e., no axial movement takes place) over the top of the drum. As the sheets rotate under
the drum, an endless belt forms a kind of trough under the drum, preventing the sheets from falling out at
the bottom of the drum's cycle. After the sheets have rotated completely around the drum and have moved
under the second feeding station, more sheets are inserted into the first section of the drum. The sheets
continue to rotate with the drum and to move axially, following a "generally helical" path.

Although the Reist patent disclosed a machine primarily for inserting or newspaper assembly, it also
proposed some modifications: "the above described apparatus is not limited to the insertion of inserts into
articles.... [1]t is possible for numerous other operations to be performed...." Reist patent, col. 8,11. 7-11. The
relevant modification here is that the Reist patent claimed that: "Assembly may also take place from the
inside to the outside, the innermost section being supplied to one end of the wheel and the successive
further outwardly disposed sections being supplied subsequently." 1d. at col. 8,11. 36-37,42-46. This
statement strongly suggested that the Reist rotating drum machine could assemble sheets from the "outside
to inside" in a pocket and could also assemble them from the "inside to outside" on a saddle. Although the
Reist patent did not specifically state that "inside to outside" assembly occurs on a saddle, it is a necessary
inference that "inside to outside" assembly is feasible only on a saddle such as traditionally used in an in-
line machine. May 22, 1996 Trial Tr. at 15-16 (Boss cross).

As early as 1980, Ferag produced and sold the Reist machine and quickly became identified with the high-
capacity rotary drum concept in the bindery industry. Its commercial newspaper inserters were the state of
the art and well-known in the industry, including Grapha. Pl.'s Ex. 395 (Grunder dep. at 152-53). Ferag's
Reist rotary drum inserting machines were also a tremendous commercial success. To date, it has sold over
sixty of these machines in the United States, including one at a newspaper bindery in Springfield, Illinois
and another at Bergen, New Jersey. See Pl.'s Exs. 372,373, 379 (Springfield); Pl.'s Exs. 381, 382 (Bergen).

In 1980, Ferag's head of research and development at that time, Jacques Meier, used the Ferag rotary drum
concept to design a rotating drum gatherer-stitcher. The U.S. patent for this design, the "Meier '755" patent,
U.S. Patent No. 4,408,755, issued on October 11, 1983 based on a Swiss application filed March 11, 1980.
The Meier 755 patent shows a rotary drum with 24 saddles spaced evenly from each other around the
drum's circumference. On these saddles, webs of paper (as distinguished from individual sheets of paper)
move axially along the length of the drum until they reach the drum's end, where a rotating cylinder
stitchingapparatus at the end of the drum inserts staples serially on one set of sheets after another.



In 1982, Ferag assigned a team of research and development engineers, namely, Werner Honegger, Egon
Hansch, and Erwin Muller, the task of designing a high speed, rotating drum gatherer-stitcher capable of
operating on individual sheets of paper using the Reist patent's rotary drum inserter technology. Muller's
initial responsibility was to perfect a stitching system for a rotating drum gathering machine. In the process,
Muller conceived of an entire system for opening, gathering, and stitching signatures using the Reist rotating
drum inserter. Although the Reist inserter used pockets for inserting, and not fins or saddles, it was well-
known by 1980, as evidenced by the 1976 Macke patent, that the equipment used to accomplish different
ways of assembling products, that is, inserting for newspapers and gatherer-stitching for magazines, could
be broadly and flexibly combined to do either. See Pl.'s Ex. 71 (Macke patent); Pl.'s Ex. 389 (Higgins stmt.
at 39). In his engineering drawings, completed in September and October 1982, Muller proposed a gathering
drum for single sheets with a stitching unit for each gathering fin or saddle; Muller also proposed that each
sheet be opened and placed in a straddling relationship on the saddles. See Pl.'s Ex. 391 (tabs 3-15).

After this initial design work in 1982, Ferag did not immediately pursue a rotary drum gatherer-stitcher nor
did it seek a patent on Muller's concept; it believed that the system was covered by the Reist patent. May 15,
1996 Trial Tr. at 124-25, 148-50 (Muller direct, cross). Two years later, in April 1984, Ferag turned once
again to the task of designing a high speed, rotary drum gatherer-stitcher and assigned it to Egon Hansch,
one of the original engineers on the project in 1982. From April 1984 to July 1986, Hansch worked on the
project using, as the nucleus for his design, Muller's unpatented concept and the patented Reist rotary drum
inserter technology, as well as the patented innovations of Meier and Macke. Hansch considered two
variations on the Reist rotary drum technology: a "Ferris wheel" drum, in which the sheets always remain
vertical, and a "star-shaped" drum. Hansch designed, among other things, the schematic drawings of an
inside-to-outside-gathering, rotary drum saddle machine which could open and feed individual sheets onto
the fins of a rotating drum using moving belts to prevent the product from falling off the fins when rotated
to the bottom of the drum, drawn directly from the Reist invention. See Pl.'s Ex. 392 at tab 13. In so doing,
Hansch borrowed considerably from existing Reist inserter technology. For example, in designing the use of
moving belts to prevent the product from falling off the fins when rotated to the bottom portion of the drum,
he proposed using the same belts used on Ferag's inserter drums. The feeding mechanism he designed is
identical to the feeding mechanism employed on the Reist inserter drum where the product is gripped at the
fold.

Ferag built and tested a prototype of the ferris wheel, rotary drum gatherer-stitcher in 1984. Between 1985
and mid-1986, Ferag continued to develop the ferris wheel rotary drum gatherer-stitcher and shipped a
prototype of this design to a German client. In 1987, after studying the advantages and disadvantages of a
number of variations of the rotary drum concept, Ferag replaced the ferris wheel approach with the star-
shaped drum design. From 1987 to 1990, Ferag worked on the engineering and construction of a star-shaped
rotary drum gatherer-stitcher. In 1990, after the issuance of Grapha's Weber patent, Ferag built and
exhibited a prototype of the rotary drum gatherer-stitcher at the DRUPA exhibition in Dusseldorf, Germany.
Ferag modified this prototype and since 1993, has manufactured and sold it as the IPEX machine, which
Grapha claims infringes the Weber patent.

B.

During this same time period, Grapha also considered using Ferag's Reist rotating drum invention as the
nucleus for a high speed, rotary drum gatherer-stitcher. In January 1982, having studied Ferag's Reist
inserter drum and the Reist patent, Heinz Boss, a Grapha engineer, concluded that single sheets could be
assembled over the fins or panels of a rotating drum inserting machine. He recorded his ideas in a number of
illustrations signed and dated January 1982. See Pl.'s Exs. 23, 33. His illustrations detail a rotating drum
gatherer-stitcher having eight carriers, on which single sheets are deposited "inside to outside" over saddles.

In August 1984, independent of the earlier design work of Heinz Boss and without any knowledge of it,
Weber, also a Grapha engineer, designed the rotary drum gatherer-stitcher, which he patented and assigned



to Grapha as the Weber patent. Like Boss, Weber was aware of Ferag's Reist patent and inserter drum.
Weber recorded his work in, among other documents, a morphological box in which he divided tasks to be
performed by a machine into partial functions and sources where one could look for solutions to each part of
the problem. Pl.'s Ex. 5. From this morphological box, he could determine the best solution to particular
problems. Column 5 of this box addressed how to put a signature over or into another signature. In Box D-
5, Weber suggested the solution as the inserting process of the Reist patent. Boxes F-10 and F-11 in the
morphological box also illustrate the Reist rotating-drum concept.

Weber also wrote a "Study Report," in which he detailed the results of his experimentation and work and
discussed the pertinent prior art and possible patent protection. In it, he noted that "there will have to be a
comprehensive and clear delineation of features in terms of patent protection since a similar design
approach already exists in the realm of newspaper processing." Pl.'s Ex. 21 at 6. This "design approach" was
Ferag's Reist inserter drum. And the same advantages claimed by Weber in his patent-that a rotary drum
machine would reduce the axial speed of the sheets thereby eliminating the problems associated with paper
traveling at high speeds and reduce the abrupt changes in the direction of the paper-were those achieved by
Ferag's Reist inserter machine.

Although it has always been Grapha's goal to increase the speed of its gatherer-stitcher to equal that of the
printing presses and although Grapha considered Weber's design to be revolutionary, Grapha never made
either of the rotary drum gatherer-stitchers described in Weber nor made a machine covered by any claim of
the Weber patent. Stip. Facts para.para. 38, 39, 40. Grapha did not attempt to commercialize the Weber
patent because it believed, among other things, that in 1985, the market was not ready for rotary drum
gatherer-stitcher. May 22, 1996 Trial Tr. at 38 (Boss cross). Furthermore, Grapha realized that by 1985,
because of the Reist inserter drum, the rotating drum principle had become Ferag's marketing image, so that
Grapha's manufacture of a rotary drum could be perceived as a "me-too" to Ferag's Reist rotating drum
inserter. May 22, 1996 Trial Tr. at 38-42 (Boss cross); PL.'s Ex. 395 (Grunder dep. at 80-81).

I11.
A.

[1] [2] The legal principles applicable to the foregoing facts are not in serious dispute. As a matter of
statute, Grapha's Weber patent-in-suit "shall be presumed valid." 35 U.S.C. s. 282. It remains valid until the
party asserting invalidity proves by "clear and convincing evidence" that the patent "is no longer viable as
an enforceable right." Roper Corp. v. Litton Sys., Inc., 757 F.2d 1266, 1270 (Fed.Cir.1985). Nevertheless, it
was long ago established that "[i]t was never the object of [the patent] laws to grant a monopoly for every
trifling device, every shadow of a shade of an idea, which would naturally and spontaneously occur to any
skilled mechanic or operator in the ordinary progress of manufactures. Such an indiscriminate creation of
exclusive privileges tends rather to obstruct than to stimulate invention." Atlantic Works v. Brady, 107 U.S.
192,200, 2 S.Ct. 225,231,27 L.Ed. 438 (1883); see also Goodyear Tire & Rubber Co. v. Ray-O-Vac Co.,
321 U.S. 275,279, 64 S.Ct. 593, 594-95, 88 L.Ed. 721 (1944) (Black, J., dissenting). Indeed, to justify the
issuance of a patent, a "genuine 'invention' or 'discovery' must be demonstrated 'lest in the constant demand
for new appliances the heavy hand of tribute be laid on each slight technological advance in the art.' " Sears,
Roebuck & Co. v. Stiffel Co., 376 U.S. 225,230, 84 S.Ct. 784,788, 11 L.Ed.2d 661 (1964) (Black,J.)
(quoting Cuno Engineering Corp. v. Automatic Devices Corp., 314 U.S. 84,92, 62 S.Ct. 37,41, 86 L.Ed. 58
(1941)). Therefore, a patent may not be obtained for the product of mere mechanical skill or for simply
carrying forward the application of a prior device with a change only in degree. See Phillips v. Detroit, 111
U.S. 604, 608,4 S.Ct. 580, 582-83, 28 L.Ed. 532 (1884); Smith v. Nichols, 88 U.S. 112,22 L.Ed. 566
(1874).

Ferag identifies five independent grounds for its challenge to the validity of the Weber patent, any one of
which would invalidate the patent. Specifically, Ferag argues that the Weber patent is invalid because: (1) it



defines a gatherer-stitcher machine that was known before Weber designed his machine and that the concept
of the Weber machine was obvious to those of ordinary skill in the art prior to June 1985, the date the
Weber patent application was first filed in Switzerland, in violation of 35 U.S.C. s. 103; (2) it fails to
disclose the best mode of the invention as required by 35 U.S.C. s. 112, para. 1; (3) it does not contain an
enabling disclosure as required by 35 U.S.C. s. 112, para. 1; (4) it lacks utility as required by 35 U.S.C. s.
101; and (5) certain of its claims are not definite as required by 35 U.S.C. s. 112, para. 2. In the
circumstances here, it is unnecessary to resolve the issues of best mode, utility, and indefiniteness. Ferag has
shown by clear and convincing evidence that, at the time of its filing, Weber's invention was invalid because
the claimed invention was obvious to those of ordinary skill in the art within the meaning of 35 U.S.C. s.
103, and does not contain an enabling disclosure as required by 35 U.S.C. s. 112.

B.

[3] It is black letter patent law that if the differences between the subject matter sought to be patented and
the prior art would have been obvious at the time the invention was made to a person having ordinary skill
in the art to which the subject matter pertains, that subject matter is not patentable. 35 U.S.C. s. 103. The
resolution of an issue with respect to obviousness requires four factual inquiries as to: (1) the scope and
content of the prior art; (2) the differences between the claimed invention and the prior art; (3) the level of
ordinary skill in the art at the time of the invention; and (4) objective evidence of obviousness or
nonobviousness. See Graham v. John Deere Co., 383 U.S. 1, 17-18, 86 S.Ct. 684, 693-94, 15 L.Ed.2d 545
(1966).

[4] [5] The scope of the prior art is evidenced by public information "reasonably pertinent to the particular
problem with which the inventor was involved." Stratoflex, Inc. v. Aeroquip Corp., 713 F.2d 1530, 1535
(Fed.Cir.1983). The problem confronting both parties was how to make the bindery machine faster than the
standard in-line gathering machine. The rotary drum inserter had already achieved an output of 40,000
newspaper copies per hour. Its concept was the obvious point of departure to gatherer-stitching for
magazines. Acknowledging its debt to the Reist inserter, Grapha nevertheless asserts that in June 1985, the
prior art did not disclose a rotary drum gatherer-stitcher which deposited, transported, accumulated, and
stitched individual folded sheets along the tops of the fins of a drum; and that therefore, the Weber invention
was patentable. Ferag counters that the elements of the Weber patent were already disclosed by a
combination of the Reist patent or inserting machine, the Macke patent, the Meier '755 patent, the Meier
754 patent, and the Meier "0 patent. FIN2

FN2. As stated earlier, see supra at 1242-1243,in 1982 and in 1984, before Weber filed his Swiss
application in June 1985, Ferag engineers had already drafted drawings of rotary drum gatherer-stitchers
that were later used in the design and manufacture of the IPEX machine. These drawings were not public
and therefore do not constitute "prior art."

[6] The Patent and Trademark Office cited and considered the Reist patent during the prosecution of the
Weber patent. It apparently did not cite or consider the Macke patent and the Meier '755 patent. When an
accused infringer attacks the validity of the patent on the basis of prior art already considered by the Patent
and Trademark Office, as is the case with the Reist patent, the presumption of patent validity is more
difficult to overcome because of the deference due to a qualified government agency presumed to have
properly done its job. American Hoist & Derrick Co. v. Sowa & Sons, Inc., 725 F.2d 1350, 1359
(Fed.Cir.1984). Nevertheless, I find that the Reist patent clearly and convincingly suggested the Weber
device when Reist claimed that the "above-described embodiments may be used for performing a variety of
operations," such as assembling "from the inside to the outside." Reist patent, col. 8,11. 34-43. T also find
that the Reist patent, the Reist inserter, the Macke patent, and the Meier '755 patent disclose all the
necessary elements of the Weber patent and, furthermore, teach that such elements may be combined in
order to produce a rotary drum gatherer-stitcher.



The Reist patent and the Reist commercial inserter teach that the speed with which signatures could be
assembled on linear carriers would be increased by mounting a plurality of the carriers in a drum-like
arrangement and rotating the carriers past signature feeding devices while transporting the signatures axially.
This is precisely the principal advantage sought by the Weber patent. Furthermore, although the Reist patent
primarily shows a rotary drum machine for inserting folded sheets into newspapers, it also teaches to a
person skilled in the art that the invention it described could be configured to gather sheets from "inside-to-
outside" in the manner of magazine assembly. See Reist patent, col. 8, 11. 36-37, 42-46; May 17, 1996 Trial
Tr. at 435-36 (Higgins cross); May 22, 1996 Trial Tr. at 15-16 (Boss cross).

The "Macke" patent, U.S. Patent No. 3,938,799, which issued on February 17, 1976, discloses an inserting
machine for assembling individual folded sheets in which, on a fin shaped like a partial "W", one can
assemble sheets in a side-by-side relationship between two fins, as in figure 3C of the patent, or gather them
inside-to-outside on top of one of the fins, as in figure 4C of the patent. Pl.'s Ex. 71. Macke suggests to
those skilled in the art to gather signatures on top of the fins in a machine such as the invention described in
Reist. PL.'s Ex. 389. It also shows that for inside-to-outside magazine assembly, an accumulation of sheets
in a rotary drum may be placed so that the folded edge of each sheet is astride the fin instead of in a pocket
between fins, and each sheet rests fold up with its open ends at the bottom of adjacent pockets. Therefore,
when Reist discussed the inside-to-outside assembly as one of its modifications, it suggested a combination
of Reist and Macke.

Ferag's "Meier 755" patent, U.S. Patent No. 4,408,755, which issued on October 11, 1983, discloses a rotary
drum gatherer-stitcher that operates on a continuous web of paper, as distinguished from individual sheets.
See Ferag AG v. Grapha-Holding AG, 905 F.Supp. 1 (D.D.C.1995). This patent reinforces the teaching of
Reist: a rotating drum used in newspaper assembly in which there was no stitching can be used as a
gatherer-stitcher for assembling magazines. By itself, the Meier '755 patent teaches that a plurality of
saddle-stitcher carriers mounted in drum-like fashion and rotated about a common axis, with a
complementary rotating drum stitching mechanism for stapling sheet assemblies on the drum after gathering,
can convert an inserter into a gatherer-stitcher.

The obviousness of the machine claimed by the Weber patent is buttressed by Ferag's demonstration of the
level of ordinary skill in the art. The parties have stipulated that the level of ordinary skill in the art at the
time Weber made his invention was that of a "person skilled in mechanical engineering by education or
training, with 10 or more years of experience in designing and building newspaper and/or magazine sheet
assembly equipment." Stip. Fact. para. 55. To a person of ordinary skill in the art, the Reist inserter
suggested the use of multiple saddles arranged in drum-like fashion and adapted to act as a gathering
machine. Indeed, Ferag's witness George Higgins, a persuasive example of a person of ordinary skill in the
art, reached this conclusion when he inspected the Springfield, Illinois, Reist inserter in the early 1980s.
May 16, 1996 Trial Tr. at 260 (Higgins direct). Kenneth Field, the chief executive officer of a commercial
printer, who has over 20 years of experience in the bindery industry, stated his understanding of the rotary
drum gatherer-stitcher to be that the inserter "had just been turned around. Instead of inserting, [Ferag was]
using it as a collator, as a gatherer on this drum...." Pl.'s Ex. 395 (Field dep. at 18) (designated by both
parties).

In addition, three individuals independently conceived of the Weber patented device prior to Weber's
conception of it in 1984. See supra at 1242-1243. Although their work does not constitute "prior art," these
contemporaneous suggestions-the Boss, Muller, and Hansch sketches and engineering notebook pages-
provide cumulative evidence probative of the level of knowledge in the art at the time the Weber idea was
disclosed, unembellished by hindsight. See In re Merck & Co., Inc., 800 F.2d 1091, 1098 (Fed.Cir.1986);
Vandenberg v. Dairy Equipment Co., 740 F.2d 1560, 1567-68 (Fed.Cir.1984). Such sketches confirm a core
point: it would have been obvious to one of ordinary skill in the art at that time to use the Reist rotary drum
as a gatherer-inserter for individual sheets. See Pl.'s Ex. 391 (tabs 3-15) (Muller drawings); Pl.'s Ex. 392



(Hansch drawings); Pl.'s Exs. 23, 33 (Boss drawings).

Finally, in resolving the question of obviousness, there remains for consideration the objective indicia of
non-obviousness. See Graham v. John Deere Co., 383 U.S. 1,17, 86 S.Ct. 684, 693-94, 15 L. Ed.2d 545
(1966). These are the "secondary considerations" which "give light to the circumstances surrounding the
origin of the [patented] subject matter," such as the commercial success of the patented invention, the long-
felt need in the industry for a successful rotary gatherer-stitcher, and the attempts and failures by others to
design such rotary gatherer-stitcher. See Cable Elec. Products, Inc. v. Genmark, Inc., 770 F.2d 1015, 1026
(Fed.Cir.1985). These "objective factors" provide "real world experience" of how the market viewed the
patented device. Rosemount, Inc. v. Beckman Instruments, Inc., 727 F.2d 1540, 1546 (Fed.Cir.1984). A
product's commercial success would corroborate a finding of nonobviousness, and vice versa. For evidence
about objective considerations to be given substantial weight, a "nexus between the merits of the claimed
invention and the evidence of secondary considerations is required...." Cable Elec. Products, Inc., 770 F.2d
at 1026.

[7] Commercial success is defined by a number of factors considered together: namely, number of units
sold, market share, growth in market share, replacing earlier units sold by others or of dollar amounts, and
evidence of a nexus between the sales and the merits of the invention. See Kansas Jack, Inc. v. Kuhn, 719
F.2d 1144, 1151 (Fed.Cir.1983). On the "totality of the evidence," I do not find that "commercial success"
requires a holding that the Weber patent would have been nonobvious at the time it was invented to one
skilled in the art. Grapha contends that Ferag's marketing materials, in which Ferag states that the IPEX
machine is "the first breakthrough in stitching operation in 40 years," constitutes evidence of commercial
success. However, marketing or advertising is not a factor of commercial success as defined by the Federal
Circuit in Kansas Jack. Moreover, even if it were, that Grapha has not manufactured any machine covered
by any claim of the Weber patent undercuts its assertion that Ferag's IPEX machine is a commercial
success: it is reasonable to infer that if the rotary drum gatherer-stitcher were a commercial success, Grapha
would attempt to enter that market by manufacturing its own rotary drum gatherer-stitcher. And indeed, the
six IPEX machines, all sold in the U.S., are the only evidence of commercial success (compared with the 60
Reist machines and unnumbered in-line devices sold and operating). There is no evidence of market share,
of growth in market share, or of replacing earlier units sold by others or of dollar amounts. The IPEX
machine's relative lack of commercial success buttresses the finding that the Weber patent is obvious, just as
the Reist inserter's commercial success only reinforces that it was, indeed, a groundbreaking and
revolutionary advance in the bindery industry.

Furthermore, the sales of Ferag's rotary drum gatherer-stitcher are due, in part, to a feature not claimed in
the Weber patent, and therefore, the nexus between the sales and claimed merits of the invention is
considerably weak. Kenneth Field, the chief executive officer of a commercial printing company, stated that
he decided to purchase the IPEX machine because it wasted no product. During a four-hour demonstration,
the machine never stopped because it has the "intelligence" to recognize a "bad signature" and reject it
quickly. See Pl.'s Ex. 365 (Field dep. at 19). The Weber patent neither claims nor suggests a manner in
which the integrity of the accumulation of sheets can be consistently monitored.

Grapha also contends that the Weber patent solved a long-felt need in the industry. However, even though
there was always a need for more productive bindery equipment, Grapha's own witness, Heinz Boss,
testified that it did not pursue manufacturing and commercializing the Weber patent because the market was
not ready for such a machine. May 22, 1996 Trial Tr. at 38 (Boss cross). Grapha also contends that Ferag's
development of the rotary drum gatherer-stitcher from 1982 to 1990 shows prior attempts and failures of
others. However, Ferag has established that its activity was intermittent because of company demands for
development of other products. See May 16, 1996 Trial Tr. at 203 (Hansch cross). The interrupted
development by Ferag's engineers actually reinforces the finding that there was no significant need for a
rotary drum gatherer-stitcher machine; and in fact, there was a two-year hiatus in the design history of a
rotary drum gatherer-stitcher by both Ferag and Grapha.



The foregoing considered, I find and conclude that on the basis of the obviousness, claim 1 of the Weber
patent is invalid.

C.

[8] [9] [10] Grapha's Weber patent is also invalid because it does not enable one skilled in the art to make
and use the embodiments of the patent depicted in figure 1 or in figures 2-4. At the time the application is
filed, the patent specification must "contain a written description of the invention, and of the manner and
process of making and using it, in such full, clear, concise, and exact terms as to enable any person skilled
in the art ... to make and use the same." 35 U.S.C. s. 112. To be enabling under s. 112, the patent
specification must teach those skilled in the art how to make and use the full scope of the claimed invention
without "undue experimentation." In re Wright, 999 F.2d 1557, 1561 (Fed.Cir.1993); see Hybritech Inc. v.
Monoclonal Antibodies, Inc., 802 F.2d 1367, 1384 (Fed.Cir.1986), cert. denied, 480 U.S. 947, 107 S.Ct.
1606, 94 L..Ed.2d 792 (1987). Factors to be considered in determining whether a disclosure would require
undue experimentation include, among other things: (1) the quantity of experimentation necessary, (2) the
amount of direction or guidance presented, (3) the presence or absence of working examples, (4) the nature
of the invention, (5) the state of the prior art, and (6) the relative skill of those in that art. In re Wands, 858
F.2d 731,737 (Fed.Cir.1988).

The embodiments of figures 1 and 2-4 of the Weber patent are nonfunctional as disclosed because one
skilled in the art could not get the sheet on the carrier and between the carriers and the guides. Ferag
presented the clear and convincing testimony of its independent witness, George Higgins, who stated that
the sheet feeding units disclosed in the Weber patent are inherently incapable of opening and inserting
sheets between the guides bracketing the carriers, whether the carriers are rotating past the feed units or are
stationary. See Pl.'s Ex. 389 at 34-36 (Higgins stmt.). As Ferag argued, that is because, as seen in Grapha's
U.S. Patent No. 3,199,862, which is cited in the patent as exemplary, the panel edges of the folded sheets
are pulled far apart before the sheet is released onto a stationary carrier. In order for the feeding units
properly to insert the sheets between the guides, the guides would necessarily be so far apart as to be
worthless for their intended purpose, i.e., to "confine the panel of folded sheets 5" so as "to prevent
uncontrolled further spreading or opening ..." of the sheets. See Weber patent, col. 5, 11. 6-14. Furthermore,
if the carriers and guides are rotating past the feeding units, the feeding units could not properly insert sheets
in between the carriers and the guides. As Higgins convincingly demonstrated, the signature would "have to
get inside of here somehow [a narrow space between the fin and the guide] and then fall down over that fin.
It simply can't be done." May 15, 1996 Trial Tr. at 250 (Higgins direct).

Grapha's expert witness on engineering, Gary Gabriele, outlined an approach suggesting how the figure 1
embodiment illustrated in the Weber patent could be made to work provided a number of modifications are
made. However, even if, with these modifications, a functional machine could be realized, it would take a
skilled engineer in the bindery industry four to six years to carry out Dr. Gabriele's approach. May 16, 1996
Trial Tr. at 256 (Higgins direct). The years of effort required to discover how to make and use the alleged
Weber invention constitutes more than routine or ordinary effort. See White Consol. Indus., Inc. v. Vega
Servo-Control, Inc., 713 F.2d 788, 791 (Fed.Cir.1983) (finding 1 1/2 to 2 man years to develop the invention
unreasonable). Given the lack of guidance and direction provided by the specification and the quantity of
experimentation required, the Weber patent requires "undue experimentation" to practice the invention and
therefore is nonenabling under 35 U.S.C. s. 112.

The fact that defendant has not made a machine covered by any claim of the Weber patent corroborates this
finding. If the patent did disclose an enabling device, and if, as defendant contends, there currently exists a
market for the high-speed rotary drum gatherer-stitcher, defendant's failure to make such a machine leads to
the reasonable inference that the patent does not disclose, in "full, clear, concise, and exact terms," the
information as "to enable any person skilled in the art ... to make and use the same."



Iv.
A.

[11] As the Federal Circuit has noted, "when presented with patent validity and infringement issues, trial
courts should ... decide both." Stratoflex, Inc. v. Aeroquip Corp., 713 F.2d 1530, 1540 (Fed.Cir.1983).
Therefore, although as a matter of law there can be no infringement of an invalid claim, and Section III of
this Memorandum holds that claim 1 of Grapha's Weber patent is invalid, the infringement issue must be
addressed. The difference between the two issues may be stated succinctly: resolving invalidity on the basis
of obviousness requires comparing the Weber patent with the prior art; whereas resolving infringement
requires comparing the Weber patent with subsequent developments. Treating the Weber patent as valid for
purposes of infringement analysis only, I find and conclude that Ferag's IPEX machine does not infringe the
patent.

[12] As the patentee, Grapha has the burden of proving by a preponderance of the evidence that the accused
devices embodies every element of the claim as properly construed, either literally or by operation of the
doctrine of equivalents. Absence of any "element" or "limitation" (the terms are essentially synonymous)
requires a finding of non-infringement. Intellicall, Inc. v. Phonometrics, Inc., 952 F.2d 1384, 1389
(Fed.Cir.1992) ("As this court has repeatedly stated, infringement requires that every limitation of a claim
be met literally or by a substantial equivalent.") (emphasis in original). Under the doctrine of equivalents,
"infringement may be found ... if an accused device performs substantially the same overall function or
work, in substantially the same way, to obtain substantially the same overall result as the claimed invention."
Graver Tank & Mfg. Co. v. Linde Air Products Co., 339 U.S. 605, 607-08, 70 S.Ct. 854, 855-56, 94 L.Ed.
1097 (1950). However, an accused device's performance of the same function "will not make [it] an
infringement under the doctrine of equivalents where it performs the function and achieves the result in a
substantially different way." Perkin-Elmer Corp. v. Westinghouse Elec. Corp., 822 F.2d 1528, 1531 n. 6
(Fed.Cir.1987) (emphasis added). As the Federal Circuit recently observed, "the doctrine of equivalents is
the exception, however, not the rule, for if the public comes to believe (or fear) that the language of patent
claims can never be relied on, and that the doctrine of equivalents is simply the second prong of every
infringement charge, regularly available to extend protection beyond the scope of the claims, then claims
will cease to serve their intended purpose." London v. Carson Pirie Scott & Co., 946 F.2d 1534, 1538
(Fed.Cir.1991).

[13] Analysis of a patent infringement claim entails two inquiries: first, the legal interpretation of the scope
of the claims; and second, the factual finding of whether the properly construed claims encompass the
accused structure. See 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 issue of infringement in this case centers on claim 1,
which is the Weber patent's only independent claim. To avoid infringement, Ferag need show only the
noninfringement of independent claim 1 because a dependent claim cannot be infringed unless the accused
device is also covered by the related independent claim. See Wolverine World Wide, Inc. v. Nike, Inc., 38
F.3d 1192, 1199 (Fed.Cir.1994). Weber's claim 1 describes as an invention:

A machine for accumulating folded sheets into brochures and like products, comprising: a sheet transporting
device arranged to advance sheets having folded backs in a predetermined direction along a predetermined
path and including at least two elongated parallel carriers and discrete conveyor means for each of said
carriers, each of said conveyor means having means for advancing sheets along the respective carrier; and
means for feeding sheets to said carriers so that the backs of the sheets straddle the respective carriers,
comprising a first feeding unit having means for depositing first sheets onto successive carriers in a first
portion of said path and at least one additional feeding unit having means for depositing second sheets over
successive first sheets in a second portion of said path downstream of the first portion so that the backs of
the second sheets straddle the backs of the respective first sheets and form therewith accumulations of the



first and second sheets wherein the backs of the second sheets are accessible. Col. 9, 11. 31-49.

The parties agree that the following elements of Weber's claim 1 are in dispute: (1) the "sheet transporting
device ... to advance sheets ... (2) in a predetermined direction along a predetermined path; (3) "means for
feeding sheets"; (4) "discrete conveyor means"; and (5) "means for advancing sheets". See Pl.'s Concl. of
Law at para.para. 19-26; Def.'s Concl. of Law at para.para. 48-77. Of these five disputed elements in the
Weber patent, only one of the five is offended by the Ferag products. As the Federal Circuit has repeatedly
held that infringement requires that every limitation of a claim be met literally or by a substantial equivalent,
and because the other four disputed elements or limitations in the Weber patent are either not performed by
or not incorporated in the structure of the Ferag products at issue here, the Ferag rotary drum gatherer-
stitchers do not infringe the Weber patent. See Intellicall, Inc., 952 F.2d at 1388-89.

B.

Claim 1 of the Weber patent discloses a " sheet transporting device arranged to advance sheets having
folded backs in a predetermined direction along a predetermined path and including at least two elongated
parallel carriers and discrete conveyor means for each of said carriers, each of said conveyors having means
for advancing sheets along the respective carrier...." Ferag contends that the "sheet transporting device"
should be construed as having six elements: a shaft, a hub, carriers, plate-like guides, chain conveyors, and
pushers. These are the elements numbered 1 to 6 in figure 1 of the patent. Ferag states that this construction
finds support in the Weber patent specification, which in the "description of the preferred embodiments"
refers to "sheet transporting device" as follows: "The guides 4, chain conveyors and pushers (not specifically
shown) are identical with or analogous to the parts 4,5 and 6 of the sheet transporting device 1-6 in the
machine of FIG. 1." See Weber patent, col. 7, 1. 13-15 (emphasis added). To buttress this interpretation,
Ferag refers to the prosecution history of the Weber patent, in which the attorney prosecuting the Weber
patent application before the U.S. Patent and Trademark Office referred to the sheet transporting device "as
the device 1-6 of Fig. 1." PL.'s Ex. 2 at 77.

In construing the specific language of a claim, "[w]ords ... 'will be given their ordinary... meaning, unless it
appears that the inventor used them differently." " Envirotech Corp. v. Al George, Inc., 730 F.2d 753, 759
(Fed.Cir.1984). "[C]laims are not to be interpreted by adding limitations appearing only in the
specification.... [A]lthough the specification may well indicate that certain embodiments are preferred,
particular embodiments appearing in a specification will not be read into the claims when the claim
language is broader than such embodiments." Electro Medical Systems, S.A. v. Cooper Life Sciences, Inc.,
34 F.3d 1048, 1054 (Fed.Cir.1994).

Ferag's proposed interpretation of "sheet transporting device" fails to overcome the clear language in the
claim as to the meaning of the term. The language in the specification and the reference in the prosecution
history describing the sheet transporting device as including elements "1-6" simply describe two
embodiments of the claimed invention, i.e., that shown in figure 1, and that shown in figures 2 to 4. These
references do not control the meaning of "sheet transporting device," which is defined in the claim: it covers
a drum and "includes at least two elongated parallel carriers, each carrier having discrete conveyor means."
Ferag's proposed interpretation would violate the rule that particular embodiments appearing in a
specification should not be read into the claims when the claim language is broader than such embodiments,
and it would also violate the rule of claim construction prohibiting "double inclusion." Ex parte Kristensen,
10 U.S.P.Q.2d 1701, 1703 (Bd. Pat. Appeals 1989). If "sheet transporting device" is interpreted as proposed
by Ferag, that is, as including elements 1 to 6 described in the specification-shaft, hub, carriers, guides,
endless chain conveyors, and pushers-then the subsequent language in claim 1 defining the elements of the
sheet transporting device as including carriers, conveyors, and advancing means would be "doubly included"
and superfluous.

As interpreted, the "sheet transporting device" element of claim 1 literally reads onto Ferag's IPEX machine



because Ferag's IPEX machine has a drum and "at least two elongated parallel carriers, each carrier having
discrete conveyor means."

C.

The clause of claim 1 set forth above also requires that each deposited sheet move in a "predetermined
direction along a predetermined path." Weber patent, col. 9, 11. 34-35. Grapha asserts that this phrase means
only that the sheets must travel on the drum axially from one end to the other along a "non-random" path,
and that the plain meaning of this language does not require that the path be helical. A "non-random" path
ensures that each sheet will be properly positioned with respect to subsequent sheet feeding units or other
elements of the machine, and arrives at the proper time and in the proper alignment. Hence, the path may
be, but is not required to be, helical.

Ferag reads this language in the Weber patent as requiring a helical path because the only path described in
the Weber patent is a helical path, and in fact, no other path could be created because in the Weber machine,
there is constant axial and rotational movement. Ferag points out that the patent specification states, "a sheet
transporting device which serves to advance folded sheets in a predetermined direction (preferably along a
helical path)" and further states, "moving the sheets on the carriers in parallelism with the axis so that the
sheets advance along the aforementioned helical path." Weber patent, col. 3,11. 11-14, 48-50.

Grapha responds that Ferag's reading violates the doctrine of claim differentiation, which requires that
claims should be presumed to cover different inventions. Claim 20 of the Weber patent claims "[t]he
machine of claim 1, wherein said path is a helical path." Because Claim 20 claims a "helical path," the
"predetermined path" in Claim 1 cannot mean "helical": " '[A]n interpretation of a claim should be avoided
if it would make the claim read like another one.' " Laitram Corp. v. Rexnord, Inc., 939 F.2d 1533, 1538
(Fed.Cir.1991).

The doctrine of claim differentiation is not a hard and fast rule, however; indeed, " '[i]f a claim will bear
only one interpretation, similarity will have to be tolerated.' " Id. In the Weber patent, a "helical" path is the
only interpretation the element "predetermined path" can bear. The Weber patent teaches against changing
the direction of the sheets, and therefore, requires a continuous rotational and axial movement, which results
in a helical path. Although the patent does state that a helical path is "preferable," there is no other path that
could be created by application of the Weber patent.

As interpreted, this element does not read onto the IPEX machine either literally or under the doctrine of
equivalents. Ferag's IPEX machine moves sheets in a stepwise fashion, not helical. The axial motion of the
sheets is not continuous in the IPEX machine. Indeed, during 75% of a revolution, the sheets do not move
axially, only circularly. Axial and circular motion occur together in less than 25% of a revolution, which
creates only a small section of a helix. May 15, 1996 Trial Tr. at 48 (Felix direct). Therefore, there is no
literal infringement.

Even under the doctrine of equivalents, there is no infringement because there are substantial differences
between a stepwise path and a helical path. Principally, the stepwise path allows for the alignment of sheets
because the absence of continuous axial movement permits the operator of the IPEX machine to monitor the
quality of the gathered product. One of the major advantages of the IPEX machine is its ability to monitor
product integrity throughout the binding process. See Pl.'s Ex. 395 (Field dep. at 20-21). Furthermore, the
stepwise path avoids the problem of having axial movement on the bottom side of the drum, where the sheet
would rub against the belts. Therefore, Grapha's helical path and Ferag's stepwise path are substantially
different in manner and in result.

D.



[14] Claim 1 also requires that each carrier include "discrete conveyor means." When a claim element is
expressed as a means or step for performing a specified function without the recital of structure, material,
acts, or acts in support thereof, the element is interpreted pursuant to 35 U.S.C. s. 112, para. 6. This
paragraph states that a means-plus-function clause covers the structure disclosed in the patent and any
equivalent of the structure which is described in the patent specification as performing that function.
Valmont Indus., Inc. v. Reinke Mfg. Co., 983 F.2d 1039, 1043 (Fed.Cir.1993). For a means-plus-function
limitation to read literally onto Ferag's accused devices, the accused device must (1) employ means identical
or equivalent to the structure, material, or acts described in the Weber patent specification, and (2) perform
the identical function specified in the asserted claims. King Instruments Corp. v. Perego, 65 F.3d 941, 945-
46 (Fed.Cir.1995), cert. denied, 517 U.S. 1188, 116 S.Ct. 1675, 134 L.Ed.2d 778 (1996).

The structure in the Weber specification for performing the "discrete conveying means" function (conveying
each sheet along the carrier) is the "discrete endless chain conveyor" numbered 5 in figure 1 of the patent.
Weber patent, col. 5, 11. 15-16. This chain conveyor is similar to the sprockets and chains used on a bicycle
and is located inside the carrier. In order to maintain the helical movement of the sheets, the chain must
move continuously along the axis of the drum. The chain cannot stop and restart or reverse directions. Each
carrier has its own separate and discrete chain conveyor, and each chain conveyor operates with pushers
which advance deposited sheets in a predetermined direction.

Unlike the Weber patent's chain conveyor, Ferag's IPEX machine does not use a chain conveyor, but rather
conveys sheets by a reciprocating control slide. The control slide is a piece of metal that rides on the side of
the fins of the drum. As the drum rotates, the control slide starts, pauses, and reverses axial direction
movement, whereas the chain conveyor continuously moves axially without stopping or reversing direction.
Given these differences, the control slide is not "identical" to the chain conveyor. Nevertheless, there can be
literal infringement of the means-plus-function clause if there is an "equivalent" to the chain conveyor in the
IPEX machine. In the context of section 112, "an equivalent results from an insubstantial change which
adds nothing of significance to the structure, material, or acts disclosed in the patent specification." Valmont
Indus., Inc., 983 F.2d at 1043.

The IPEX machine's control slide is not the mechanical equivalent of the Weber patent's chain conveyor;
nor under the doctrine of equivalents is the IPEX machine's control slide substantially similar in manner to
Weber's chain conveyor. The chain conveyor moves continuously without stopping or reversing direction,
which allows for no time in which the product can be properly aligned and the integrity of the product
checked. In contrast, the control slide starts, pauses, and reverses axial movement, which creates time to
align the product and to monitor the product's integrity. Moreover, this movement also enables the IPEX
machine to move sheets into and out of the stitching station, in which time is needed for stapling, because
the axial movement is not constant. Weber's chain conveyor cannot achieve these advantages.

E.

Claim 1 further requires that "each of said conveyor means hav[e] means for advancing sheets along the
respective carrier." (emphasis added). Each conveyor includes a series of pushers such as pins, blocks, or
other suitable means for advancing sheets along a respective carrier. These are defined in the specification as
pins located at the top of the carrier, number 6 in figure 1 of the patent. Each pin touches a collection of
sheets and actually pushes them along the length of the carrier in a helical path until the sheets reach the
stapler, at which point the pin rotates down and returns to the beginning of the carrier. Because the pins are
continuously moving, they cannot travel into or beyond the stapler. The patent states that "the pushers [ ] are
designed to advance sheets [ ] all the way to but not beyond the [stapling] station," Weber patent, col. 8, 11.
32-34; and figure 1 shows that the pushers travel along paths which terminate at the stapling station. The
pushers are the only structure disclosed as an advancing means in Weber.

For a means-plus-function limitation to read literally onto Ferag's accused devices, the accused device must



(1) employ means identical or equivalent to the structure, material, or acts described in the Weber patent
specification, and (2) perform the identical function specified in the asserted claims. King Instruments Corp.
v. Perego, 65 F.3d 941, 945-46 (Fed.Cir.1995), cert. denied, 517 U.S. 1188, 116 S.Ct. 1675, 134 L.Ed.2d
778 (1996). Ferag's IPEX machine does not employ "means identical or equivalent to the structure, material,
or acts described in the Weber patent specification." The IPEX machine does not have such pushers but
rather, reciprocating wedges, which are only on one side of the fin, move back and forth, and do not travel
the entire length of the machine. May 15, 1996 Trial Tr. at 50 (Felix direct). They drive a sheet for
approximately one-fourth of a revolution and do not travel from one feeder to the next. In comparison, a pin
on the Weber patent moves with the sheet or collection of sheets down the length of the entire carrier. With
the IPEX machine, to advance a sheet from one feeder to the next or from the feeder to the stapler takes two
different wedges and two drum revolutions. Hence, there is no identity or equivalence between the pushers
of the Weber patent and the reciprocating wedges of the IPEX machine.

There is also no infringement under the doctrine of equivalents because the IPEX machine's wedges operate
in a manner and obtain results substantially different from the manner and results that would attend the
Weber pushers. On the IPEX machine, as the sheets move along the fin, a different wedge moves the sheet
through each section of the machine and consequently beyond the stapler. A wedge goes into the stapler and
another wedge goes beyond the stapler. This structure accomplishes a number of results not obtained in the
Weber patent: first, because the wedges do not continuously move axially, there is no axial movement when
the stapling takes place; second, the wedges are able to move axially after stapling, which allows the IPEX
machine to have an exit station that is axially after the stapling section. There is no such exit station in the
Weber patent. Indeed, if the Weber pushers moved into the staple section, the machine could not operate.

F.

Claim 1 of the Weber patent requires "means for feeding sheets to said carriers ..., comprising a first feeding
unit having means for depositing first sheets onto successive carriers in a first portion of said path." Weber
patent, col. 9, 11. 39-40. Because this is a means-plus-function clause, one must go to the specification to
determine what the claimed "means" are and their equivalents. Weber has two different means for feeding
sheets. The first feeding means, shown in figure 1, uses conventional drum feeders, such as that disclosed in
the Muller '862 patent, U.S. Patent No. 3,199,862. The second, shown in figure 3, has a ring of pockets with
opening devices that rotate around the same axis as the drum. These are the only opening means disclosed in
the Weber.

The conventional drum feeder means is identified by number 7 or 8 in figure 1 of the Weber patent. Known
in the bindery industry since the 1930s, these feeders use rotating drums to withdraw sheets from a stack.
One of the drums grabs the sheet, takes it from the stack, and rotates it around until the grippers on the other
drums grab it and change its direction. These grippers drop the sheets onto the carrier. These openers and
depositors do not move with the rotating carriers and do not rotate around the axis of the drum. See May 30,
1996 Trial Tr. at 59 (Gabriele cross). Figure 3 of the Weber patent discloses a different feeding means.
Here, sheets move into a rotating pocket; the openers rotate around the axis of the drum; and the sheets are
pinched and then thrust onto a carrier. Each carrier has its own opening and depositing means which travel
along the axis of the carrier.

Ferag's IPEX machine does not use a drum feeder as shown in figure 1 of the Weber patent nor a
mechanical equivalent to a drum feeder. Rather, IPEX uses gripper conveyors, a star wheel opener, and a
feeder screw to position the sheets in the path of the fin on the drum. See Pl.'s Exs. 362, 363, 425. In the
IPEX feeding mechanism, one gripper conveyor carries a single sheet to the star wheel. This is essentially
the same type of feeding mechanism Ferag uses for its commercial inserter. At the star wheel, the longer
edge of the sheet is pushed into an open clamp, which then closes. A finger on the star wheel, called the
"unpeeler", opens the sheets. Once the sheet is opened, the feeder screw and the gripper conveyor move the
opened sheet towards the drum. The fin rotates into the opened sheet, and the gripper then releases it. Unlike



the feeding means disclosed in figure 1, the IPEX feeding mechanism is a fluid, smooth, continuous motion,
and the sheets do not stop or start or change directions. Also, the fin touches the open sheet while the sheet
is still controlled by the gripper conveyor, thereby greatly increasing sheet control and production rates.
Hence, the IPEX machine does not employ means identical or equivalent to the structure, material, or acts
described in figure 1 of the Weber patent specification, nor does the IPEX machine's feeding mechanism
operate in substantially the same way as does the means described in figure 1.

Weber's figure 3 embodiment of the feeding means rotates around the drum and along the length of the
drum. See May 30, 1996 Trial Tr. at 60 (Gabriele cross). Accordingly, for there to be identity or equivalence
between the figure 3 embodiment and the IPEX machine, the IPEX machine must also have a device for
depositing sheets which moves along the length of the drum with the carriers. The means on the IPEX
machine do not move along the length of the drum with the carriers; hence, there is no literal infringement.
Moreover, under the doctrine of equivalents, substantial differences exist between how the product is
gripped and opened in the respective machines. The IPEX machine grips the signature by the folded edge so
the fin can enter the opened signature. The feeding means in Weber's figure 3 grips the signature by the cut
edge. Furthermore, Grapha's witness acknowledged that the opener in the IPEX machine does not work
similarly to the way in which the openers in figure 3 work; Grapha's witness also testified that one of
ordinary skill in the art would not think to substitute the opener in the IPEX machine for the opener of
figure 3. May 30, 1996 Trial Tr. at 69-70 (Mayer direct). Accordingly, there is no infringement under the
doctrine of equivalents of the means for feeding sheets element in the Weber patent.

G.

Because infringement requires that the accused device embody every element of the claim as properly
construed, either literally or under the doctrine of equivalents, and because the IPEX machine does not
embody the "predetermined direction in a predetermined path" element, the "discrete conveyor means"
element, the "means for advancing sheets" element, and the "means for feeding sheets" element, the IPEX
machine does not infringe claim 1 of the Weber patent.

V.

An accompanying Order grants judgment to Ferag that Grapha's patent-in-suit is invalid and unenforceable,
and that the patent-in-suit is not infringed by Ferag.

ORDER

For the reasons stated in the accompanying Memorandum, it is this 22 day of July 1996 hereby
DECLARED: that defendant's patent-in-suit is invalid and unenforceable; and it is further

DECLARED: that plaintiffs' rotary drum gatherer-stitchers would not infringe defendant's patent-in-suit if it
were valid; and it is further

ORDERED: that, on plaintiffs' complaint and defendant's counterclaim, JUDGMENTS shall be entered for
PLAINTIFFES and against DEFENDANT.

APPENDIX A
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57 ABSTRACT

A mucaler for sccumulating folded sheets e bro-
chures wheren the sheeu are stapled I each pther
sloog fold lines has u rptary bwssporting device with
several wxiddly parudle] jaddle-like carmiecs lor opeoed
abeeis and pushezs waich advance Uhe theets niom g theic
tartiers into the fange of & 1aplmg device The thew's
are fed (3 the CAITIEN 20 TWS DF MOre JALIONE Whik are
apaved spast froc <me agothe o Uie el duecbin of
the transpacung devide and open the sheets shomly
before the shee's reach the fespechive cAroess 0 (bl
each shert whick. is dezosiled a2 the Jirse sation divecty
straddies its carsier and =ack sheet waich s dezosled ot
» oext station Lirectly siraddles the previously depos.
ited sheel e Atapling device has sévecal stapling uails
which pefarc a peadwur oovemeal absut the axs of
Lthe tamspofticg device and e éatmaled L simauilt-
necus’y apaly acaple: 10 two o more brochures

27 Claixs, ¢ Drwwing Shests

PLAINTIFF'S
EXHIBIT
1A
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1
MACHINE FOR MAEING BROCHURES AND THE
LIKE

BACRGROUND OF THE INVENTION

The invention relates 10 machines for making bro-
chures and live accomuiadons of [olded shests. Ma-
chines to which the presend lvention pertainu include
those known a getherHutchers wherem one ar more
suples we wed to comoect the backs of sccumulated
folded abeets to each other.

Presently known gaiher-stitzhers operate with drum-.
shaped sngulanizing devicet which remove succouve
theens from 1 stack by graping O folded becks of
indivadual aheets. The beckt of the withdrswn sheets
wre canted 10 strike an abutment, and the thus onented
By are apened up by pain of drums which cogage
the frool tdpea of the shects mnd accalarace the opensd
theets 00 their way towwrd m mddle-like ckain conveyor
or 3 wddiadike rwil whereoa the opanad shecls are
transpored past oo or more sddluonal shect-admittiog
slations wod on to a sapling tetoo. The accumulsiions
of stapkd-dogether theew are cpected frem the machine
by moving thero transversely of the diection of Iravel
along the conveyar o7 alapg the Tail pnd by depositing
them Do ooe or more belt CODVEYODS.

A drawback of conveational gatheratichers and Emi-
Lar machines is that their outpot is Lmited b ach
mnd every sheet must d¢ individually \ransparted
through the machise 50 thei r highet output can be
achicved onty by incraxing the speed of imdividual
sheets. Moreoves, only 4 fracrion of 3 mechine cycle s
avaitsble for the treatment of sheews, wch a5 opening.
sapling snd electing. The apeed of individaal sheels
cannot be mcrmmed o will, espesially since each sheet is
crusnd ta abruplly change the direction of its movewmsnl
28 3000 w It reaches the cooveyor of the rail ma well s
nmeditely upan completion of the Hapling operilsah.
Ever the mert tacent types of presently known gather
stilches canoot b out in excess of five beocharss ot
the Jike per second.

Atrempts to increase th output of conventional gath-
er$tischers and amalogow mechinst Inelude sedusing
the cumber of changes m the direction of movement of
individual cheets, Reference may be bad 1o Gentan
Offeuepungterhrifl No, 26 31 058. Howeves, the ma-
chine of this German @inled publication shll exhibit o
pLmder of drawbacks, such a8 the need to compietely
tngularive pach and cvery stack of folded shesis (50
that § Bigh oupuc can be achieved only by increasing
the speed of advancement of sbeet from the fe=ding
stafion to the stapling atation} as well as the fact that
only & xmall frectan of the machine cycle ls available
for the application of one or mare fapks to sl kecumo-
lation of theels. St Furtber, the tachine which it dis-
clored in the German printed poblicatsem relies on open-
g of folded shexts excluslvely wnder the action of
gavicy and centrifugal forees. Such mods of opening it
ot gpfficieptly reliable becauss  elecrrostatically
charged sheets or sheets whoe foldedover pantls ad-
hete to cach pther undee the sction of frexhly applied
printing ink are noc likely 1o be opcned up wilk & re-
qulred Segrae of predicuability. Therelers, the output of
such machines iy seil] below that which ix d=xcab.ec in 8
modern papet procesmg pliot

Pubiished European patent application No. 95 613
sk & maachlne which 31 wimilar to that of the afore-
discossed German printed pubfication eacspt that the
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saddles resemble the rungs of Iadders wnd are claely
wdacent 1o cach other. Even thoogh the panels of
opeoad sheeit ealend dounwwrdly deyord the saddles.
the Evropesn application Joes nol diacldie any means
for stabiliming Whe downwardly excending panels ac cic-
waied speeds of the shrets and/o¢ the manner of sapling
the scoumuiated shnets (o ench other. Asn nde a redi-
1bie Faphng eperalion pecewsitatss the udfixstion of
clinching devices which musl be gusded wilh 1 high
degrme of accurscy i order Lo cooperale with the 1aple
applyiog devicea 0o 1 1c predictably deform the lep of
supls upon penetraton of e kg throogh the azco:
mulstions of theets ot the stapling Mation. The dewa-
wardly cxiending panels wre bkdy © fluner while the
ahests idvapce ut an elevatad specd 80 (A1 they de not
pertit for predictabie iotreduction of clinchung de-
vices. The pravision of clinching devicss dirscify ao the
wddles would contribute to the imitial and eincenance
et af the machine. #nd the clinching drvices wauld
bave to be guided with & high degree of precision b
order to propetly register with the motnle suple applic
catort at the suapling slaton.

Swim PaL No. 384,153 dnclomss mears for sruffing
Qne Of MOTE iNNer Mctiohs Mo the jackets of newspa-
pers ot the Jike, The jackets wee introduced mic the
pockets of 2 touiting wheel with theic folded backs
jeading, and the jeckets wre therrupon moved ic the
axial direction of the whee] and are opeosd up to pro-
vide room for ope or mare inserts. Each jacket com-
pleics one tevolution about the eejs of the wheel pod 9
openad op a3 well w shiftad axially during yoch revely-
tion. The patented machine has bhee: opening means
only between the jacket freting and the iment adeitcing
wations. The openiog means of the patented machine
wre oot wited Jot predictable opening of shecw, epe-
cinlly i tach sheet is x compaaite sheet having first wnd
sccand groups of panels joined (o each other along the
back of the composite shees. Stil] furthe, the backs of
folded sbeets in the bettom portiots of pockets in the
rotating wheel ate nod nccamible 1o stpling or othet
sheet carnecting deviess. .

Additiona! sbest pathering machioes ace disclosed in
commerly owaed U.S. Par Nos 4080678 and
4,211,132,

OBJECTS AND SUMMARY OF THE
INVENTION

An ohject of the ipvention is to provide & sovel aad
improved gatber-gtitcher &r an amafogoos machine
whose gutput exceeds and can te 1 multple of the oul:
put of & conventioasl machine

Ancther object of the lnvesticn i to provide the
mackine with novel end improves meaas for manigalel.
ing the theets of brock and like Jations cf
folded shaeu on their way fram the respeetive sources
to a staticm where the sheets 6f ap accumulstiop axe
sapled or ctherwide connested 10 emch other,

A further object of the iavention h o provioe the
machine with povel and improved sapling means.

An addidonal object of Lhe inventon i (o provide Lhe
machine with 4 sovel s0d improved thew transporting,
openting and connecing AITADGLIETIL

Shl! xpathar objoct of the lnvention is to provide &
sovel and improved method of transperting, opening,
accussulating and semsocting folded sheett on thei
way from dlacress sourcas (0 the gathering statlon foc
finished brochures and Jike préducts
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3
A farthet object of the wvention 3 to provide « ma-
chine wherrio a large pirt of or a0 entire machine cycle
a svadsbic for the ppplication of maples o like fanen.
m

Ancihes objoct of Lhe dvenbon & o movidr & duae
chine whose ourpur raceeds thar of conventionpl e
Chinty tven thoegh I sherts aecd oot be transporiad
At an chevated spead pach w could cause Nutiering sod-
707 other pedamnble stray movements of the dheso

T improved cinchine B mecd (0 sccumulale folded
sheets inlg brachyrey or Like products and compress &
sheet trwnaporting device witich swrves 10 advance
folded sbeety m & precictarmined direction (preferadly
along & helical palh) and comprisas al |aasd two s
soted pamalic] saddie-like or otherwim condigureisd
CATIET AN GUCITLE CODVEYDC MELAN {OF ALK CAITES .
Esh cotveydr mmm oomproms puhens or gther gl.
wble mmny for sheets aloeg the respocuve
casriet, and the machme further comprisce means for
{eeding sheepy 10 Lthe carmera 30 Uit the sheou mraddic
1he rapecuve camers. The foading means compruet &
first Teeding unit having means for depositing firu
shet o onic Keooanve oarmen o a fint porton of the
path, and at ieast one additonal feeding woit haviag
mexrs for deponang wcond theeds over succenive st
shecws in v second paruon of the path downarream of the
fira portion 30 that the s=cond sherty 3ddle e e
specuye first sheels mand form therewith secumulations
of firs1 mnd sacond sheera The machine further com-
pritey means for connectiog (for exampit. Hapling) the
sheets of the sccomulstions (o cach other i & third
portion of the pach downatream of the second portion.
The depciung means of the feediag uass preferably
includa means for eyclically supplyiog sheets iols the
tepetive porticmt of the path 3t predetermived inter-
vals The quanecling mesns can comprise mexns for
atouitancovaly stapling the ahects of & plurality of dis-
credle accumulations o aach othes, be, the Hapliog of
sheew which form a fire sccamulazion can take place
simuiansousty with the staplng of sheels which form
ane or more sddidonal sccumulations, The ssapliog
TICARE G371 COMmprise means for applying a sngle naphe
or 1 plucelicy of staple Lo the sheeds of each accumule.
dos of fiear and second sheets,

The bwasporting device can comprise means for ro-
tating the cacriers about s predelermined arxa (2.8
abaut » substantinliv horizontal axis) and for simufta-
neouely moving the sheets on the carriers o paratielism
with the auis e that the sheets sdvance along the afore-
menbiootd belical path, The carricrs we preferably
purudle] 10 the axis, One or more shrouds and/or otber
suvitable means can be provided o bold the eheets on the
CAITIerE ARAINAL 3iray Cvethents ralative 10 tha reapec-
tive rarriens under the action of gravity and/or o=otrifue
gl force The bolding means do ook preveot those
mavemesty of the sheca (e.8., undar the action of grav-
ity) which are needed to open up the theets and to thus
enable the sheewn to properly ride o the corresponding
oUTIETE

The advancing tsans tum be o daliver
aoccessive arcuriulations of shests only ito the third
pocuos of the path, i.c,, oat beyood the third portion of
the path. This can be schizved by properly seiscting the
patts of truvel of the aforadlscusiad puthers of convey-
ors wlich cooperats with the camieny (o move the
sheers along the cartiery from the fiat feeding woit, to
exch additianal feeding umit and wltimately to the con-
necting means. Tha comoecting mears can cotaprise
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10 or more dacrere stapte wpplicalot: wod mexns for
impartag to the applicaon » pendulom movenent
aboul 1he pais which i defmed by the tansporting
Sevice. Meam can be provsded 10 1ynchuonoasly oper-
LE two Or More Fsple Bpplicators i 1hat cach appilcs-
0t cun apply at lonat one slaple to & discrete accumula.
tine of shorts nmaltancoaaly with snothes BpplianT.

The shewt frediag uaiv cen de provided with mesm
for cpwaang wp rucceemMve theets in the respective por-
ooos of e path, or wikh mwans for opeming vp the
sherta efore Ly resch tie roypective portions of the
part. If Ut opening roeans e devignad to open up the
iheens  Unt respecuve porooss of tbe path, esch feed-
M xxl tas Cooprise & phurality (&g, & complete annu-
) of pochets, one o1 wach carmier end each mounted
fot ortwmisl eovemant aboul Lhe aRM in the reapective
portom of Ube pwth, snd menna foc sapplying folded
shects Mo oocosive pockets of the anaulua. Such
sheet {ceding vnits further comprire discrels Openimg
ocans (or oach pochet and onch discreie gpening
e oun efTect the trarafer of sheets from the pogkets
o U respective cumicrs The carviers can be mounied
oa a hob which formu pan of the traraporting device
and roulss about tbe aforementonsd axis In accoc-
dance with ¢ prewently prefered embodiment of the
inveation. the carrera are equidiatant from one another
w tbr arcomnfeental dlrscuon of the bub. Each pocket
fins § wujr wnlet which @ remote from the mxis and o
narrower oullel which is nearcy to the axis and is prefer-
odly adjncent the reapective carmier. Such feeding onits
Can comprike ttationary (am teing and the opening
oeana can ¢ provided with followers which toack the
TEAPCTiVE CAL MERNS,

The connecting meard can comprise at least one mo-
bile staple applicatar sl one side of the Lhird portian of
the path and ¢ mobile saple clinchlng devics a¢ the
oppcuite side of e Burd porton af the path, Such
coanecting means can further compree o Atationary
cam for Lhe clinching device, and the Iatter i then pro-
vided with foslower means to track the cam,

The povel (alures which are considered a5 charac-
teristic of the invention are a=t focth in patticuiar ic the
appended cleims, The improved wachine itscif, how.
ever, both a8 (o its consurucoa and its mode of operas
tiae, together wity addrioaal faawuses and advantages
thecenf, will b» beet pndertnod opon pernsal of Lbe
following deta:led deteriplion of certain specific em-
hodimena with reference 10 the akzompuiyiog draw-
ing.

8RIEF DESCRIFTION OF THE DRAWING

FIG- 1 i » schematic pecspettlve view of a machine
with three saddle-like cumers which embodiea one
form of the invention;

FI13. 2 ls 2 mde eleyational view of a second machioe;

F1Q. 3 ia w trunaveree sactoad] view s teen in the
direction of urrows from the lne TH—101 of FIG. 2; und

FIG, 4 i3 » transveree sectiona] view o ween @ the
direction of arrows from the boe V=LV of FI(:, 2

DESCRIFTION OF THE FREFERRED
EMBODIMENTS .

FIG. I shows » machine whersm & ttantpartiag de.
vice mcludas & stationary bocizontad $hall § for s retacy
bub 2 which supports and rotates three squidisant mxi-
uly pearelic]l strmight slongatod saddle-like carmiers 3.
The means (.3, 8 varinblespead electric morer) foc
rotating the kub 2 about ¢he weiy of the thefl T i not
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s
mecifically showr v the dewing. The machioe oper:
ae cyclically in such & way that ¢he bub 2 rotaics
through |20 degrees during each cycle, Lo, Wt the bub
completes 3 full revalutie while the maching com-
pleies three sucoessive cycley.

The carciess 3 are flaaked by pams of plate-Uke puides
¢ which can be made of sheet meia) wnd canfioe 1he
pancls of folded shees $ which arc maaipueicd m e
wmachine while the abacts straddic the respective camris
er: 3 00 tha the folded back of sach sheet o autwardly
adjncent 1 ridge of the eorresponding carrier 3. The
guide 4 wr deigned 10 prevent noccalrolled further
wpresding or openuog of sheets 5 which ride on the
corresporkling cumiers 3.

Each carset 3 cooperates with & gisoele endims
chain conveyot § having & serias of squidistant advanc.
g ciements in the form of puthers § which serve to
advance the sheels S along Ui rotpectve carmien from
a fint mation which @ oocupied by ¢ firs1 theet feading

unit 7, townrd, past wnd heyond 2 second stavon which 30

in pecapizd by a4 second sheet feedmg uail 3, anxd on to
a third stacion which ia picd by & ing appa-
ratas 9. During advancemenc with the poshens 6, the
sheets S oovel pbang & belical path whose axis coincides
with 1be axis of the shaft 1. The feading unols 7 and &
wuy be af the (ype disclosed in U.S Pat. No. 3,199,042
whose duclosure ¢ incorporated bescin by reference,
the same a5 the disclosuces of all othey exationed U.S.
paccnia and of the copending patent applicatien Ser No,
682918, how 1S, Pac No. 4,614,250. The sheet fasding
units 7 wad B have means for opening the folded sheets
S prior to eotry of such shects into the respective por-
tinns of the hekical path, prefersbly while the theets ace
io the proces af moviag inic actoad contact with the
selocied carriers 3. Each of the abeet feeding wits T ond
$ furthsr comprises mesns for Grawing & discrete shest
S [rom a 1ack of 3uch stheets during each eyele of the
machins o that each of the three carriers 3 rectaved 1
single firs sheel 8 from the fendiog unit 7 and +. single
seoond sheet S from the feedmg wndt B daring each
coaplare revolitica of the bub 2, The arTwngement it
quch 1hat the withdrawlng ceans of the onits 7 and §
withdeaw successive Icwermast sheet § from he re-
spective ttacks The sheats S which are delivered by the
apening means af Ce unit 3 straddle the sheets § srhich
arc deiivered by the opening mesns of the ualc 7 so thac
tach carricr 3 advances an sccumuolption of two sheelz
§ wheh ultmately reach the statica for the shest con.
nectng eppasatus &, Each sheed 8 can conadwate 8 com-
posite shees having sgversl pairs of mutuslly inclined
pancls at che oppoaite 3ides of the ridge of the retpactive
carrier 3

Shert (rediog units swhich can be wsed in the machine
of FIG. 1 are further disclosed in commonly owned
1.5 Pat Nog 4085927, 4491311, 4,295,376 md
4,350,327,

The oumber of sheet feeding onrts &an be increased to
thres or more, depeoding an Lhe nature of products
which are ta be formed. Each pusher 6 advances from
the shest festing unit 7 to the sheet foeding unic 8 or
from the sbesi feeding unit # 10 the connecsing appara-
tut 9 diging cach camplete revofuden of the hub 2. An
arcoats roughahaped shroad IQ is provided {0 hold the
theatr S on the carriets 3 agains ondesinble mave.
ments under the action of grivity aad/or ocatrifugal
force Toe lacky of sbeety S an the curlecs 3 alide along
ths concave inoer side of the shroad 10 duciog & certain
siage of each revolution of the hub 12 The chrond 10
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zaiends all the way 1 the conncering apparaton # which
comprises (wo staple appiicarere 12, 13 mounied oo a
yohe 13 which is cavsed (0 perform a penduiuee foove-
ent about the axnis of the shall 1 1 mdicaied by the
wrow k1. The means for moviog the yoke 11 relative
0 the shalt 1 o mot showa kn FIG. §; mch movirg
means can be ideatical with of walogous © the moving
means 34 shown in FIG. 2 The staple applicaton 12, 13
are angularly offsct relative io esch othet by 120 de-
xtees in the circumferenGas directlen of the bob 2, and
ench of thase applicators hw means fot applving two
#taplet ¢0 that the shoety of cuch bracbure are wecured
16 exch ouher at two spaced-apart focaiions » s in
the inagitudinal dircction of the back, It is clear that the
illuatrated applicasors L2, 13 can be raplaced with sim-
pler applicatora sach of which {s detigned 0 apply a
single papke, or with more compex devices for st~
peous applicatcos of three or more seitably spaced-apart
staple The yake [l is rocked back and forth 4t 3 tpeed
such that, during the applicagion of rtaphe, the applica-
W 12 and $3 move with and st the cxuct $pexd of the
bub 2 and carries 3 (adoue Lhe axis of the theft 3).

FIG. 1 shows that the pushers § wre caused 1o rpvel
along paths which termmate at the suzion for the con-
nectog apparatus 9. Thus, csch coveoming puther 6
advances an accuoulation of sheets S ioto the ahge of
the uaple applicator 12 or 13, and such pusker there-
upon teverses the direction of ity maveroen and i
erwed 1o advance back toward the siatine fof the sheet
feeding anit 7. Each accumulation which resches the
naton for the connecting Apparutus Stascs o move
asially of the shaft 1 bus coounues to ocbit aroond the
i m 8 dockwise direction ws sc¥n in F1G. 1. Suzk
movement o $hared by the applicutor 12 or 13 which ie
caused 10 wpply & pao of saplies whose kogs penetrale
through the backs of abeels it the reepactive sccomula.
tivn and are upset By wocisied clinching devices 36
which sre adiacent (o the mocr side of that partion of
the puth of sheets 8 which in sdjacent he connectog
appara 9, The climchosg devices 18 have nudlally
axtending followers L7 which back statiohary cams 13
mounted on or adjacent the reapective end of the shaf:
1 30 that their axes eoincide with (he axis of the hub 2.
The shroud 10 has an opeaing (6.2 1 switaely configy:
raied curost) which allows the fnished uets in the
forc af brochures B (ice FIQ. #) or the like 4o leave e
mapective carriers 3 2t 4n ¢jecHnE AALOTH 14 by gravity
andsor under the sthon of ceatrifuget force amd ta
descend onic ac erdles belt coaveyar 15 for gansport
to ttocage of t¢ & further procmcog swaticn. The me-
chice of FIG. 1 comprises two mobale ¢lnching devices
16 for each of the cartites 3, a0d Fuch paics of elinching
Aevices are dispoaed ks (he respective carricry so that
they share the orbital movements of the carriers about
tbe axis of the shaft 1. The caacl comaruction of the
applkators 12, 33 and of the assodinted clinching de-
vices £6 forms po part of Lhe present invention, Reler-
= may bt had wo U.S. Paz No. 4,614,290 and to Swis
Pat No. 349,443,

The namber of camiers 3 can be mmduced (0 two oF
increased to (hree or more withowt deparig from the
tpiit of the mvention. The carriers 3 are prefembly
equidittant from #3ch ocher in the citcamlerential direc-
tion of the bub 2, and the machme is operuied in such &
way that it compleLey & cycie duriog the interval whici
# rquired 0 @ove the hub 2 through wo aagle cf
350" /n wherein n is the mimber of carmiers on the bob.
The speed of rotadon of the hub 2 G be rextuced pro-
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portiopucely with Lhe increasing number of cmmiers.
The same applism for the speed of the conveyors 5, Le,
the specd of the pusher & can be reduced by increasing
the pember of carrien 3.

The machme of F1IGS. 2 to 4 bas three sheet feeding
orets 7, 4 and 19 which are sdjrceat to three yoccessive
poruons of uw belical path of movement of shees 5
wward the shret somnecung apparatus 9. Tha hub 2 of
the sheet Urunspocting device touates about the avit of
Ure shalt 3 and carfics patéxn oquodoumt cadally er-
tending mainly parafie] owrricrs 8. The guides 4, thaio
conveyors mnd poghery (sat specifically shown} are
identical with or analogows (o the parts 4, B and § of the
sheet Lrasaporing deviex 1-6 o the machine of FIG, 1,
The coannuction of the faading anits 7, 4 and 19 i the
same; therelore, FIG. 3 merely showt the detals of the
shest fesdiog onit 7. Tha uoit comprisey » belt conveyer
20 which delivens » sturcam of purtially overlapping oc
non-overlspping foblded shectr S toward an sanulw of
wed ge-like pockely 23 which orbit about (he axm of the
hub 2 und have relatively wide inlelt temote f7om and
narow fureel-shaped oodleis 26 pearet 1o the shaft 111
the sheews S are supplied in the form of » seallopec
arream (a3 sbawn in the kefi-hand panicn of F1G- 3), the
tmling poruse of ssch preceding theat § overlina the
Jeader of the peal-folowing 1heey The pockews 23 are
deflined by pain of flanges 22, 23 apd by sdewalh 24, 25
which extend berwesn the fanges i the aial direction
of the abaf! 1 and converge toward each other in a
direction teward the reapectve carniers 3, The onit 7
has sixteen pockets 31, one (0t each carrier 3. The trail-
ing Fidewal! 24 of egch pockst 31 eatends tubarasiially
radially of the flanges 22 and 23,

The oudel 26 of each pocker 21 is flanied by an idler
weiler IV wod o reastable drom-thaped openiog or
spreading device 28, Each openiog device 28 has o
Tolower 29 which tracks 3 stationary cam 30 on the
shaft 1, When & pocket 21 reaches the dischargs end of
the conveyor 20, Lhe carresponding opening device 28
mtume the angular positiem which o thown above the
nipeazlock position of FIG, 3. A shoulder 31 of the
opeamg devite 28 then clotet the retpective outlet 26 10
as to wrest » freshly defivered sheet § which bas been
lifted off tae conveyor 20 by the respective toailing
sizewnll 28, As the hub 2 roustes in a clockwise direc-
ben {acrow 182), the frmhly debivered sheet S aide:
alorg the respective sidewall 24 and comet mlo abut.
ment with the shaulder 31 of the corresponding apening
device 28, This can be saen af the 10 o'clock position of
FiG. 3. A grippug dewies 32 b then pivored imto <o-
gogement with the widey panel of the ahaet S in the
pocxet 21 to bold the chaed in nddition 10 the ahoulder
31 The opeaing device 28 ia then rouisd through %0 in
a1 clockwise direction, and the shest S i pylled radially
inwardly by the tetpective gopping device 33 so that
the panel which ix beld by the gripping device abso
moves 1 one wde of the rspecve earmier 3, L, the
Eipped panct i moved away from the other panat of
the sheet The bab 2 continues to cotaic i Lhe dirsction
of the arrow 101 and the thael S reaches the twelve
o'clock positice of FIG. 3 o be relessed by the grippmg
device 3230 that it can descend by gravity and itrxdidiaee
ths respective camier 3. The opening device 23 b then
retated connterchiockwise back to ity original position ia
which ita shoalder 31 blocks the antlet 2§ of the respes:
tve pocket 21- Alwetnatively, the opeming device 20 can
be roteLed ciockwise votdl it compleies s foll revaludon
sbous ity own anis and retamns ity shoulder 31 t5 3 posie

bl
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tion adjicent the ratpective outlel 26 Suct modifica-
won would metely ttcestilace & relstively semple alies-
ption of peana for rodadng the opening device 26.

Each themt S which i wken off the conveyor 30
completet & full revalution (sistecn mmthine eyele)
during maveament madinlly 1ownrd the sxin of the shaft I
{30 that ity paoels ttraddle the respecdve cwmier 3), and
e shert piso advances along the carnier towwed the
station for the sext-following shest feeding unit §. The
conveyor 20 of e woit § theo adetils & sesond abeed
which i manipnlsted in the same wmy ni the abeed
which har bee delivered by Wb conveyor 20 of the walt
7 excxpl that the scond shett come (0 rest oo the abeet
which iready straddben the retpective carrier 3. A third
sheet S is depoaitad ¢m the wxond sbest daring travel of’
the respective firv and seoong shevts (om the coaveyar
20 of 1he sboct feeding unil 19 townrd the tiation for the
connecting apparahm ¥ o that sech cumier delbiven
sccumolation of three supenmposed theca whersin the
first sheet rides dirpitly oo the curier 3 and Lhe second
thett is dirpeasd between the flrac and third abeets. The
pumber of aheet feeding wnits can be indreast prasy-
cally at wall, depencting on the patore of prodocts whose
sheets ate 16 be stapled ta cach other, The lengih of the
carnen 3 depenids an the number of wheet focdmg units
s on the dimeusiomt of the sbeews §. The Mange 23 of
the abeet feeding wyit 7 mod the flange= 33, 23 of each of
1he unies 8, 19 hsve 30:tahle cpioats which enadle the
conveyors § and their pushers 6 to adwvance sheets S
{from the unit 7 to ths unit B, thence (o the wnit 19 aod
ultimately into the range of capling means in the spps-
mius 9, Since the puahers 6 wre dedigned 10 advance
sheels S all the way to but oot beyand the station fac the
counectmp apparius 9, cach freably gathered accumu-
lation (of theee sheets each) contiooes o orhit at the
dischazrge cnds of the zarrien 3 but doe 0ot move sri-
ally of the abefl 1 xo thar it can be properly treaied by
the napic spplicators 12, 13 and 33 a1 well & by the
associated skoching devicss (oot specifically shown) of
the spparatus 9. The applicators 22, I3, 33 are mownted
an 4 vppast in the form of » yoka 11 which is rocked
back and forth by the moving means 34 (see FIGS. 2
and 4) in 3uch 1 way that the applicatons tavel with the
respeclive accumulabens duning advancement of the
accurnulations towerd the sjecting ctazicn 14 where the
producty leaye the transporting device asd descedd
anto the belt conveyor 15 The aogular apacing bee
vween the neighboring applreaiont 12, 13, 33 {in the
circumferential direction of the bub 7} is 22.5" because
th= transporting device of the mackioe of F1GS. 24 has
vixteen equidistant carriery 3, The fustmied coonscling
sppamtus § ¢an be replazed with other commecting ah-
paratus, ¢ §-. with an apparaho employing oue, two or
more rotary stapliog heads. The axact manner in which
the movements of the applicatovs 12, 13, 3 and of the
amocinied elinching devices are syocheondzed with the
wovements of icenmulations of sheets § at the connect.
ing statitm forms no part of the invention.

Newspaper srufflng apparahu wherein shects arc led
Ino orbiting pockets wre disclowd ln commonly owned
U.5, Pat. Nos 4,118,427, 4,124,201 apd 4,133,221,

The utilizacion of 1 connecting spparatns with two rr
more staple spplicators exhlbits the advaotage that &
tonger interval of fume is wvailatle for the application of
staples lo discrede accurmulations of aheets § during
vl taward the eiacting station 14. Such consecting
apparates fucther comiributed o v higher ontput of the
mackine, and the cutput can be lacrassad still furthar by
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employing » subssanlisl number of sqaidistant carmiern 3
and reeans fauch 13 the shroud 10} for haldimg the theeis
5 on the carfiey 3 sgminst strey wovements dunmng
trave] 1o the axind direction of the transporing device
toward (he ptation for the conmeciing spparaius. The
feature that scvernl staplc applicaton are mounted or s
poexmon yoke 11 of on so aselopoud sappart contnb.
ol to wmplicity af the machine. The featurs that the
pushicrs § oced not advance the iccumuhitkns of pheets

10
ta each oiher, incleding & plurakily of staple applicators
and means fo¢ operating said apphicatars in synchronism
30 What each ppphaaror can spply #f beast one saple ta
discreie accumulation hmultencowsly wilh ancther ap-

1 plea

o
1. The muachine of ¢dum L, whereln mid vanspering
device comprisss means Mor mtatog sad Samens sbow
u prededzrmined axis

4. The mechioe of claim 7, wheretn sald curicrs are

axially bevond the station for the connecling spparstuy 16 paralic] 1o sad axis

¥ contribolea to compactnets of the tpproved machine,

The utlizaton of aheer feeding wits of the type
ahown is FIG. 1 it deicable and advantageois because
the opening devices 28 heve reladvaly long intecvals of
fime t0 open the sheets S dunng sdvancemoent of the
sheet from the reapective pockens 21 toward snd onlo
the correaponding carriert ). Furtbermare, such sheet
feeding units shable the machine Lo tum out v large
mumbet of producty per ontt of dme,

Withoot further analyyia, the foregoing will s full
reveal the gist of the preseni ioveption thet pthera can,
by applying curtent knowiedge, readily adapt & for
varioys spplications withoul emuitiing festures char,
from Lhe standpoinr af prior ar, fuirly constitute cyten.
dal characietaslics 0f the genenic and specific aspects of
wy cantabetien to the art and, therefore, such adepta-
toas showld wnd we intended 10 be comprehended
within the meaning and range of equivalence of the
appendey claims.

I clum.

1 A machise for sceumulating folded shests into
brachures and ke products, comprising » sheet trars:
portiog device wranged (o advance sheets having
folded backs in & predeicenined disecteon Alohg & pre-
detemined path and jocludiog at Jemt Iwa ekdogated
parailel carners mnd discrete convevor means for cach
of aad earriers, esch of 3aid conveyor means havieg
means far advancing sheets along the respactive carrier;
and means for (eeding cheets to said cartvers 46 that the
backs of U theeu straddic th= respective carmiers, com-
prizing & first feexding wnit having means for depeniting
first sheers onto seceassive carmers in u first pértioo of
asid path and a1 Least ome sdlditional Feeding wnit haviog
means for depositing secoid shects over sucoassive firsc
dheets in 0 secoad portion of eud path downstream of
the first portion so thar the backs of the second theett
sreddlc Lhe backs ol the respective firx sheeks and form
therewith sccoroulsbons of frst and second sheets
wherein the backs of the secord sheets are accessible,

% The machine of claim I. wherein the depositing
moean: of said feeding unita include oeans for supplying
sheets inle the cespective porbiom of said path st predes
termied incervels,

3. The machine of claim 1, further comprising means
for connecting the sheets of the accamulations of ghee1s
to cach other i & {hird portann of aad path downstream
of said 1 portion, meluding menss for stapling e
tacks af the sccumulstions (g each glher.

4. The machine of chaim 3, wherein saig connecting
mexny includes means for elmultareously stapling the
backa of sheets of u plurality af accumulations to each
other.

5. The machine of clum 3, wherein said stapling
racans includes mears for appivang v plyradity of staples
to ¢he backs of shertn of each rerumulation of first mc
socond theely

6. The machine of cinim 1, further comprising means
for cannectng the sheee of the sccuctiulations of gheets

1%
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Y. The machima of claim 7. further comprising means
for holding the sbeet OB KAid CATTICTY RESNS IDOVETALDL
relaive 10 the reapective carmiens under the action of
p'lvity and/or mmfugd foree.

10. The machme of claon 7, whettdt xxid rolatisg
mears comprises 8 hut and said ouTicrs eatend from
wnd substanviafly radially of said hob, mid cwrricrs being
wquidiztant from esch other in the circumicrentin) direc-
uon of said hub.

11. The mackine of ¢laim 7, whetein said advaociog
means include means for delivening nuccessive secumu-
Lationa inco taid ard portion of mud path.

12 The tachine of claim 1), fwthet ¢omposiog
means for conngcting the sheety of the sccumulations of
sheety (0 csch olher in a third portion of said path
downsiream of sid second postion, including a plural-
iy of suaple applicators and means for impartang ta sad
apphcatort & pendulum movement whout said axis.

13, The machine of daim 1, whereio cach of said
feeding unics includes means [of openring up mucosssive
sheeas :n the retpacuyve pomion of mid path.

I%. The taching of lum 13, wherpin ech of 0l
feeding anity comprises & pterality of pockets, one for
each of sud carrices and aach arranged 10 orbit abowc
id axis in the rspecuve paron of wid path. and
means fef qupplying folded sheels mio soncessive pock.
£3, each of saxd feeding units inciuding discreie opeaing
means for esch of the pockets, said opening roeans in-
eludung eans for efecing the wranafer of sheets from
sd pockels poty the respective carmers 3

13. The mschine of clim 14, wherein each of saic
pockers has an inle) resmore from sald axis and an outler
pearer 10 $asd aale and adfacen) the respectlve apemng
meaos,

18 The machine of claim 19; whercin maid feeding
unils further comprisa stavionary cam means and saio
transier effecting means oxiude followen tracking the
respertive cam means.

17. The machine of cluim 4, further comprising means
for connercilng the sboets of the scoumalations of sheets
10 exch otaer in o third partion of said path downstczam
af sad secood pattian, including menns for sapliog the
tacka of the sheets of accumuletions 1 each cthee, stid
slapling means comprising at leasc onc mobile staple
applicator at coe side cf the (hi~d portion of rald path
a0d a mobile stapde elinching devias at the apposite side
of the third partian of s path.

14. Th= machiot of ¢inim 17, whereio said connecting
memns finther compriset 4 sstionary cxm for said
<linching device and saud clinching device comprises
folower means tracking asid cam,

19. The macbine of claim 3, wherein each of said
feeding units comprises means for opeeing folded sheets
ouwsde of the respestive poruon of said path.

20. The mechine of cleim 1, wherzin said path ls &
helical path.

131 The muachine of clilm 14, wherein each of sasd
poskety is wedgeshaped.
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21 The cmachine of clm 1. wherein cach of id
feeding woits compnaey means for delivering a stream of
partislly ovedapping sheeu wherein earh preceding
sheet overlics the pexi-lollowing shesk
43, The machine of ¢luim 22, wherein mid defivering
means includes means for conveying the sheets aof the

12
peive theeu af the respective stremn including meane
for engaging the folded becks of the sheets,

25. The omachine of cluim 24. wherein 3aid tunaport-
ing device includes meana (o7 rodating 1aid cerricrs and
said apenuag means atout & predelcrmined axis.

25. The machine of claim 1, wherein sach of mald
feeding wpits tctudes means far opening folded theets
wnd 1mid trasporimy device comoprites msns for ad.

revpective strearn with the folkded backs iny the
leadens of the abeets,

14, The machine of cinim 23, where:n sach of mid
feedung units Furiher toToprasy mean: [ Opemung b

3%

43
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ang Lhe carmiem past ahid opening means.
I7. The machine of claim 1, wherein cach of said
feeding it includey turnable means for opening
folded shaco-
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ARTICLE-HANDLING AFPARATUS
BACKGROUND OF THE INVENTION '

1. Ficld of the Joventlon

The presant itvention relaics 10 spparata for han-
diing artleles morz particularly for the imerion of &t
traai one insertinwo & folded prioted sriole.

2. Dewcription of the Priet At |

Apparuics for phactng initou inio articlo, vy e
ragarine scction into § PewIpaper 476 known in which
articixt wra fed into & drym having pdidly-estending
companment, and the inserts are inisodyoed during n
half-oiation of the drum. This sequence of operaton
calla for @ minimum Ume, at best in the srder of 3110 3
secands, In view of tha fact Lhat the articles handled in
1hit way are uaually relatively seruitive pager proaduct
which muss be supplicd to wad delivered rom the appa-
ratus.

2

F10. 3 & » develaped view of the exterzal wisface of
the roltable mamber of FIC, §.

FICS. 4¢ 10 4F nee dlagrammatic sectons slong U
gt 3—g, b=b, ¢, f—d, s—¢ a0t f=F oI FIO, 3,

3 P50, £ i a vlew similis 0 et of FIG. 3 showing o
waction of b drum Bul fo mother setting,

FIGS. 6 1o 9 and & 10 94 show dingrirnmatically
sactions alaog the fines VRV, VU-VIT' « VIIY, VIII-
VI ~ VI and IX=1X of FIGS. 2 end 2z rewprc.

10 vively, the sections akong the lines VEVIEF - VII™ and
VEEVII" - VTII* arwending nlong helica] plaset which
arc coaxial #0 1he aais of Lha retatable member.

FIG. 10 ia 3 diagrammadc mction through one of 1he
unita of 1be deum a5 sech io the drection of the srrow

B XARG &, .

FIC. 11 is n dewil of part of the drum fllgtraiog the
conneciian balween twd Sfcen pndw, and

FIGS. 124 1 ¢ show dingnatmatically {similar o
FICS. § 10 9) separata vizwn of nt anits of han.

if the propertics of the known spparstus ar com- 20 dling spparatus for Sombining airearma of overlapped
anicies.

pated 16 the produclion eapacity of modem fotary
printing machines, capable of debvering copicy 3t the
ruic of $0.000 and more per hour, it will be seen that
e known apparktos whuid be ab1¢ 1 sbwork the mm.
bet of copiet tupplicd by & folary prew gnly if 1be
wheel hat a1 many compartments and rolates or u
driven at § rowlignal yperd which would sanafy the
fo:lowing condilicns:

The peripheral vebocity (in ferma OF the number of
compartments pet second) must correspond te the
shazihum oulput of the rotary prinfing maching,
The time mquired by & companimani to \ravenc
1hat part of the rotation of ihe Srum in which Lhe

" eperanons required for insernon ace pecformed
must ngl drop below the sforemer Liched minkmum
lime.

IL follaws from 1his that the known ipparstes wovld
have 1o be pravided with 3 drum coowaining approal-
macely 100 comparimenis which rotale al 3 masimum
apeed of 12 tevaiutioni/minute auuming that handling
i1 24 8 mazimum rate of 20 copies pet secand with &
ptocessing time of 2.5 seconds. Thewe apecificaticns
clzarly show a1 the sizz of the knawn apparatua
would have Lo be unrcalistically increased 13 gigantic
preportigny if iLis able ta process diteclly the produc-
lcn ousgul ffom the rotacy presa.

It hat thezefoce nitheno besn the peastice to supply
the oucpyt ol 3 printing machine fosevcatazes of appa-
ratus whick 1 principle opetale poenlle] with each
ather, This be:ng equivalznl to mulllplylng the appars.
Lus ¢emard znd slewing down Lhe products

SUMMARY

The Xandiiag apparatus Of the presen: invention
overcames Lac above-described disadvailaget by pro-
viding a d:utn corspeising n plural:ty of muinily-aligred
vnitt, Eath of the units have radially-iending com-
partments which gre pravided with feeding devicea oz
transferiitg the articles 10 adjacent unis. Inscrts or
adgitinnal ariicles may ther be 32dcd w the anickes are
maved through the sjacent imtins.

SRLEF DESCRIPTION OF THE DRAWINGS

FIGS. 1 ard 12 $haw schemalic ptrpecsive views of
reo errbedimerss of na1zling apparatus acearding to
the irvenligr,

FIGS Zand 2o show side vicws of panof the apgara-
ws shewan FIGS. 1 and lo.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

28 Tha handling spparains 30 shown in FIG. 1 com-
prises an clongate compartmented drum L5, which has
» horlsonual wais of reuation and is divided into 1 plurs!-
ity of wheel unib which gbut paiglly wupen each other
and are fixedly joined 1o cach othet. As can be seen io
30 F1GS. 1 and 2 two feed units 33 ars izanged Beiween
an inlet wait 12 and 2 delivery unil 14, As will be e
plsined in grentec delail whth refesence to FIG. 11, the
units 12 ta 34 are deeachabily joiaed 1ogether by means
of annolar connecting members 10 1hat the YRt are
15 rgutelic togethee. The ancular conoeciing members
alwo farm rails by means of which the drum 11 la freely
wpported on fresly rodatable rollen §5. The collers 1S
are sepponcd by arms 16 extcnding wpwardly from &
baaeplate 57, The basaplate 17 it divided inta abutling
40 wypport urits which ate joined to eacl other, the num.
ber of augpon units being the seme As 1tha number of
drum unitt bn FIC. 1 the suppon unit 13 asociated
wilh the intetunit 12 has four arms 16, while the subze.
Guent suppor units 19 ary foormed as so-called ateach-
men: support urils zach of which having Iwo arms {e.
The diuzn 1 b deiven by & geared motor 20 having &
drive wheel 21 coupled by means of a chaia or &
wwethed belr 23 1o 3 driving putley 22, which it fixedly
connec’ed to the snlee umc 12, The indet urit 12 is
50 drivep in the diteciion of the arrow 24,

Supply means, tokatrusted in this cass asa CONVEYOF
delt 3% and 1wo conveyor belis 26, are wasocialed with
the inlet unil 12 and the feed uatl 13 tespestively fore
main aricle AP =nd for Lwo inseris ¥P, and VPe, The

55 delivery unit 14 is pusociated with o delivery eonveyor
shown a5 n conveyor helt 27 for the ehd produat EP.

+ A5 may bescen [rom FIG. 1, cach of the deum wnlie

12 1o 14 i3 Civided into & like number wl radially:
extending comparments which wee caiwaroly open.

60 Dividing walls belween adjicent companments afe

shown in the interest af almglicity s plane thin plates,

but these dividing walls st least pamaglly comprise the

fecd mcans atsociated with cach of the compafiments,

as will be giplamed subsequenlly with reference to

65 FIG. 10, Here itis sullicien? to note that feed means arc

provided in each com pariment of the drum units 12 8

14 »ad aze able to transfer the contents of the compart:
menL axially in the dirgctioa of the axially-succeeding
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cAmparimanta. driven. Frictona! sngagement between the shal atub

This It thown particulacly ckeorly ln FIG. 1, which 33 commlwtlog cam followers and the side chexh of the
llunraies the relatlva position of the coslenta of tha  sintted link or cum 39 thus eanes the rollers in the
comparimend in ralstion to i rotatkenal pialiion of  aforementioned sester (o be driven 30 1hat the leaglng
tbe drum 13, FIG. § abo ahown Lhal the petiphentl 5 truek surlace of the cotler iracka in FIO. |0 rotwes <o
curface of (he drum 11 pearess to the baseplaie lncov-  convay mn article out of the plane of the drawing, The
eted i 3ccilons by an eadlcadly co-owting belt 30 premence of & roller track with inlermitiently driven
thet the conlenls of 1he compariroents 41¢ peevened  solkan dtself is lnaulMclient (o crsure reliablc aod poti-
from tha drapping out when (v compartmenis lice the  dve tramafer of the contents of the compartoents. To

Buseplace 37 g4 the drum (L retates.,

A5 may be ien from FIOS. 1 and J, tw compart:
ments of the lnlet unit 12 we siovifar 10 e of the
delivery onil 14, and Lhe compantiaeols o8 tee 1wo feed
supply utils 13 mre &f 2imilar connnuciion, The com-
penidicow in theioket anlt 12 and the dellvery salt 14
nra definad by side wall which alse eontaln feed means
alth they sre shown a4 plares In FICS. 1 and 3. Oma
euample of duch feed meara will be descrited with

10 yhn epd kach compartment b musoclated with the thrurt
mambas 29 which b & spherical rolket in the embodi-
ment dlvarsted in 110, 10, The threst member 39 i
sopponied 5o ma 4o ba freely rotatable ut ona ond &f a
rocher kevar 49 which in lim b connacted ta a Lrun.

45 niom 40 which astands paralict Lo tha paiy of (he drum
11. Tha other end of the rockar laver 49, which exiends
0 1he intecioe of Ihe c0re 36, wuppotts « roRer d) which
W frecly rowtable and whose axh s parstiel 1o Lhat of

seference te FIG. £0. Each of the writa 12 1o 14 whie _ tha trunnion 40, The rochas laver d &t bianed by maans
contsin & thruit member 29 (shown mercly as n cicke # of & tpring (a0t phown) lnio the potition which s

o one of the comparienenats af the wnit 12 i FIG. J).
The thrust member 29 h adspted 10 reciptocak lnw
contrellcd manner [n the compariment from ona sids
wall to tht othet for the

shuoret 3¢ the bodiom right of FK3, 19. n the course of
relalion of b drumt 11 the rolkr 41 maves onlo Lhe
eadialiy-laper pdge of the alotted link 38 9nd councs the

of pusthing the con.  rocket kevee 49 1o perforin & pivolisag molion egainst

tenus of ihe compantment sgaingt the ferd meana Em- 25 the bins In mh a ti<lochwise dircction, so that the

bodiments of the thrutt memben 39 will also be de-
scribed 1ater with referance 1o FIG, 10,

Exch of the companments of balb wpply unlts 13
vontain bacriera o7 obswaeles inihe form of 8 wedge 30
tapering outwardly in ihe feed direction, e, fram leR
to right ln FIG. 3. The tepering swrfaces of the undpe
30 sdjoin lwo guide plater 31 mnd 33 which entend
ndially Inwards inio the respecdve comparimenl (ses
=4¢ FIO. 4¢) and deling 2 =tot 33 btaweca them fer
receiving ane ol \%¢ inseits VP, or VP, In the embadi-
ment thown in FIG. 3 ihe wedge of zach wedgeo in Lhe
somparimenis of the right-hend supply unit 13 direedy
adjoing the cnd of the corresponding guide plate A3 in
the companmeny of the praceding kft-harnd supply
unil 13, Al slready mentioned, the uniu 12, 13 and 14
ate Gixedly joined 10 cach other, but their telative rots:
tionn) posirlon is adjussable, as indicmec for crample at
the posilien where the campariment of unil 12 merges
itp the Mi7sl compastment of unit 13 in FIG. 3,

A3 al-cady mentioned, fecd ™eany nx well g al Jpast
aae thrusl member 29 are 3ssocisted with cach of the
soxpattmenu ef the uniut 12 10 14, One embodiment
of the feed means and the thrust member 29 will be
dzsziibed with tefereace 1o FIG. 10, which shows a
disgrammalic secnoa threugh the inlet wnit 12 er
threugh the Zelivery unit 14, but only a3 seen In the
directizr of the azrow X of FIG 2. In FIC. 10 roller
wrazks are shown 3 1he regior of 1he sepurrating wols
briween aiacent compartrenty and comprise radially.
exleading feilert 35 whith are freely rotacably sups
poricd 2t 37 in a tubular core 36 of the drum 11, Eath
of the vollers 35 is pravided with 2 shaft stub 38 which
exlends inta Lhe irterigr of the care 16. Orly one foller
35 of the reles tedek s shown in FIG, 10 because the
roller tracks ezlend perpandicotarly 16 \ne plane of the
Crawing. The 3kaft siubs 38 of 1he rcliers oF atl reller
lracks dispoied at @ given height of the wheel axiy 31
therefore farm a kind of pir cing with inwardly oriens
Lted, freely rotela2le pina. In the gourse of ons rota-
tiom dhe pin ring runs on ane side cheek of a slolted link
or slalionbly ciam 3% which extends oves 1he sxcior
(end af the quazrant BC, quadran) CD and beginning
of the gquadranc DA ) in whith the feed mepns ase to be

spherical thrust member 29 moves rom one side wall
of the companment 1o the orher slda wall as sherwn ut
the baitam of FIG. V0. This causen the contents of the
comparument 1o be thrust agalnu the roller track (as
K ghown in 1be 2nd companumant of guadment TD}, 5o
that the conlents are advinced in the directon aul of
the plane of the arawing If the roller track o deiven. As
3000 m the moller 41 drops off 1he innee edge of the
slanted link 3%, the thrust member 29 again moves back
15 to 1he arher aide wall From left 10 6ight o shown in
guadrani DA of FIG. (0.
FIG. 11 shows how 3djacent units 12 and £3 of ihe
drum Il are joined 1ogether by annulsr connedling
membare b ihe form of threaded rings 41, 43, The

40 rings 43, 43 sre screwmounted 1o tach other and their

extemnad surface (orms & cizcutar cail which gngages in
A& Irnch between Irnck tingd 157 and 13" of she rolien
14 {3ec piso FIC. 1). On relewsing the tingt 42, 43 the
telalive snaular posilian of adyacert unii can be ad.
43 justed eanlly. Te second sipply wuit 13 is connicered in
3 timilar way to the first bwpply onit 13 and the delivery
ufiit 14. Fyrthermore, the doum |1 is ensy dismanttable
10 FETOVE oNe 6f moTe units faf fepaic Or maint=tance
purposes. The removal 0f ene or more of the units also
1T allows réady ogoess 16 the interior of the tubular core
36 of the drum 11, The construclicn of the drum 11 a9
well a5 of the baseplate 17 from ¢ompanen! units en.
ables the entire wpparatul Lo be exignded by a platality
of futther wepply unile withoul the aset far modifica-
3% tior. of the drive,

OFERATION

The operation of the handling apparaius is detetbed

with reference 10 FIGS, 3 ond 4a 10 /. The main aclick

€0 HP dispased in one comparmenl of the inler Lokt 121
wdvenred it the ¢outst of rowalion of the drum §t
towards ihe succeeding feed ar supply unit 13 and Into
eone of its companments. Prior 1o dring wansfecred
from the compariment of the mlct vnit 12 into the
85 compartment cf the supply urit £ the main article HP
is subjecied 10 latecal thruse applied by 1he LErust mem-
ber 29 wnd thus bulges slightly w3 illustrated in F1G. 40

so that a gep is farmed in the main arizle HP inle
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which gag the edge of the wedgs 3013 ble to pepstrate
in thy succaading compatimdnt $lote the (rad metion
ts potllive the wedga 30 iral#1 Into the main -
wct M2 and opans it ma Hiugieated In FIG 46, und In the

6
¢les arn simullaneowsly moved sxiafly Prom the nler
snil 11w 2 At wupply undt 13, the gap resulling
f2otn the bulgs Movis o1 Lo Lhe end of Lhe wedge 30 of
the flest supply unli 13, The article da fad nxally o far

seord 18 top comparmini of he wpply unli [3onthe 5 asthe quadrant DA o (ML ifikcie bs advanced fram

baftln FIQ. 3, The thrust forca of the thrue: member 29,
nol shown furthar (o FIQ. 4, 4 ther remored wad the
aparxd moain anlch dreps ot 10 the flodr of the com-
pariment in the svpply unit 13 but the gulde plates 1

the compartment of the Inlet unit 11 Into the saiuliy
sccnading compantment of 1k Mt supply uslh 3. in
other wards, i eompariments of Lhe inkoy unit 12 214
emplird Lo 1he counse af treversing through Lbe quad-

and 31 kesp the artlcle HP in the open posiion. AT this 10 rent DA and a1 Shy same Lime Lhe threst member 19

moment thy Nt Insart YP, b Inscrted through the aslod
23, u [lumrated in FIOS. 3 and dc, in such § way that
the iasert deops (ntd Uhe opansd maln article HP. The

- afpe) of thy wedtges 30 ol the rightand feed ot mupply

w1 13 1A F1G, 3 wry alignad with the gulde plates 33 of 1
the cotresponding conparinanis of tha lf-kand nup-
ply. Therelore, us the arilcly HP with oma insart VI,
moves from (he Tefthand 1o the righl-hand supply undt
13, the Inwert VI, b mercly pushed 1o one alde a9

reivres from its dlamping podliion 10 tha oppositely
disposss vide wall of tha compartmend (4<h to Stk cam-
partmant In quadrant DA and (o ¢omparimant in
quadranl AD).

When tha artiche KPF & being rangfarmed 1 » com-
pariment of the malally.adjacent supply unit (3(F1G.7,
3ed eompanimant s quadrent CD) e artick mores on
10 Y edge of the wetige 30 m alrcady menfioned, and
s opened thereby during nxial feed matwon, The thrust

shown In FIO. 44 sa thatapace b provided {F10. 4¢) for 20 membes then meturns into ks Inoperalive position (6ih

the knwervion of & sacond insert V¥, The articla which
has been fusther advanced and has vow becoma Lhe

_end product EP la then made svailable in the delivery

wnil 14 for delivery, & procedute which will ba de.
s£1bed wilh reference (0 F10. 2.

FICS. 3 and 42 12 f lIluvinete the operation ina lime
scale which has been geeatly specded op. FIGS. 610 B
o the othet hand represent diagrammatic instanis-
neous views of erows-sections of the latlet wnit 12, of the

twp feed or nupply unita 13 and of the delivery wnit 14, X

the Instaninncous position of the eontents of the mppro-
ptiate compartmenty belng shown In depencence on
e patiicolnT rotslipnal pedillon whth respect 1o the
9333 of rotation of the drum 1L
FIG. $ showa 1that the edgy of the wedge 30 can also 3

be aranged midway belween Ihe guide piaies 31 and
32 of the preceding companimehl by sppropiate ads
jurtment of the righl-hand suppiy unit 33 relative ta e
preceding supply wnit 13, [t theretore possible for 1he

nitially-insered insen VP, 10 te centratly opencd an 40

1ransfer from the fisst lupply wnle 13 [nto the sueeced.
ing w.pply vni; 13 50 thal the inken V7P, is insecicd
wilhin the insert VP,

To fachiate undersianding FIOS. 6 10 % (our quad-
ranis AD BC, CD ord DA e shown,each of the quad- 4
FaN's Cortaining six comperiments. Since cach com-
partment kas uoifferent mngulsr position il is aise proisl-
dlc 1w regard FIG. 6 a3 superlmposed images of one
compariment in 1wen|y-luu? d.Tesrert rotalignal posi-
tiors. F|G. 6 shows that an aruitle HP aupptied by the 5
ceryeyor 2 is about to drap irlo the sciend compsrl-
meni of the quadrant AB. The atticic falls ino Lthe
esmpaniment unlil the fo'd arrtver 31 1he bottom of Lhe
campariment (Sih compariment). The fold remaing at
the o of the cempanment umlb the campartment
enizis the quadranl BC and baging 1o lip sownwaedly
t20d comparmeat in quadrani BC). The mricle HP
then beging 1o slip radinlly outwardly wntil it besrx on
the part of the belt 2B mearest to the drum 11 (SLh
compariment in the quadzent BCh The feed device &
pssoranied wilk the campnriment beging 18 act in the
1=Zial direclian or changecver frem quadram BC 16
quadrant £0 and al Lhe sarma ime the thrust member
29 moves {rem one side of Lhe compariment 1o Lhe
other £ide 10 push the aztlebe HP agairs: 1he feed devige §
12nd compariment an the quadrant CD). The throsc
member 29 profuces s dulge in the article HP [drd
Cemeartment ia the geadrant ) and since the arci-

w“

w

=

companment CD and Led companment BA, FIG. 7).
The priicle which kb saw held open By the gulde plaes
31 and 32 is pdvanced further by itn trailing edge into
the approgrisic catmpartment of the supply unit 13 and

23 dropn bach oAto The batiom of tha comprrtment (dih

1o &th companimen! in quadram DA, FIG. 7) ang thern
continued it eatation In apen Vahape. Animr VP, is
thea inened nio the second compartmest of the
quadrant AB, FIG. 7,80 thatil ks bocaied in the opening
of the articlc HP {2ad (o 442 compatiment in quadrant
AR, FIG. 7). The proesdures #lresdy described in cpne
juhdiuu wilh the quadrant 8 of FIG, & 2r¢ than basi-
colly repeated. the only dilTerence taang that (hey whe
place in 2 comparimeni of a suppiy wnil and therefore
apply 10 first insert VP, as well as 10 the arlicle H.

By analegy, the ptocedurey which are luneased in
FiG. $ correspond 10 those of FIG 7 eacepr that in this
caac & wecond Insert VP, 11 added. The end product EP
{correypanding (o HP + VP 4 VP, ) it praciically com.
plered and ready for delivecy in the 5th and €th com-
pariment of the quadrani BC of FiG. 4. To this end,
is inilially advanced funner inta 1he correspaniding
companments of (the delivery unil 34 which, incontrast
Wilh 1he ¢Ompanmer.L i the supply units 13, hove nor
obstatles of barfiers. Yhis procedure iz ifvsirawed in
F1G. 9 {Ind compartment in the qusdrant CD 1o 61h
campartment in the yuadzant DA of FIG. 9). Alter a
cernala seceling time 1he end prociuzt EP dropagithee by -
i1 own dead woigh of assisied by rtsionary gaide 13ils
34 (FIG. 93 on ta 1he delivery conveyer 27 which ex-
tends away from the delivery vril 14 grd is driven from
below.

The odvamages of Lke atsve Joxcribed appacatus are
cvideat Firstly, by arranging the units of the drem 13
it the urial dircccion whe azcicles ceavel oves 2 suhstan.
tislly helica! path wkhile being preccsscd, Le. they can
be gtiowed 1o r¢main in the drum It for 1t vetal rota.
1ion1 30 1hat the minimum time required for handling
can be casily obteined without ihe necd far increasing
the dismeter of the wheel. The moximum produztnon
rate of a modem rotory printing machine can also be
absarbed by meani of the relatlvely medest dimens
tions. As ah tkempls it ahould be menlioned Lhat & |
proeduction rate if 36,000 copieshovr can be “ab-
srbed” with an extesaal diamcier of approrimately
1200 mer., 3 depth of comparimen:s of approsimalcly -
A50mm, gnd 24 compariments at @ speed of 25 revolus
Gonsfmin, approximplely 4 to $ seconds being avai'u®le
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Tor the prusage of oar topy throazh the fyfls (from
the inlel unl:‘t: the delivery walt). The construcuion of
the grym {7 in separse drum usits, also permits modu-
Iar exmnrgion of the drum. Le. the 1ppaaawa can be
readily sdupred 16 individua! requiretients and prac-
Leas by the additien of ommlon of onc of other unit.

MODIFICATIONS

In FIGS. 1a, 2a end &a ~ %o reference numerals have
been Lrierted oaly for parts mentidned subsequenty. In
prder 10 avoid repetition, 1he following description &
corfised Mmerely do differencesr of consiruciion imd
operation Yetwern this and the previoutly-desoribed
embodiment, S . "

At may D¢ seen n . ta, more psrucularly
ﬁOS.th.dundnm‘r.kumuan
Bopplied by owzne of conveyers 52, Esch conveyor §1
is provided with ipaced jaes 33, The ardcles 35 which
#rr corveyad in wn oveelapped formation on th appec
streich of the conveyor, which passcs Lver m reveniing
pulley 54, ate pripped by wba. gripper mut plong the
irailing adge 30 that when the pwg £3 pass wround the
reversing pulley $4 in1o the hower Fieich of the con.
veyar 52 1he griiclex become suspended ws Indicated at
85°. The bottom wreich of the conveyor 52 ereads
approzimately Langentivlty bo the wheel, the jaws being
amanged a{ distances in secordance wlth the spacing of
the componenis 1o that they Mt wilh the compan-
menls in the manner of 3 rack and plnion The down.
wardly depending uriicles 53¢ are thus inweried inio the
romparimenis o ibg wheal 2nd, as busiraied 24 56, are
Teleadce approalmuizly in the tegion of the top of fhe
whecl by opening of the jaws. This spplics 1o tht muin
atlicles 3s well a4 1o the eneeste. Progeeding from FIG.
60 the ameles are then dispiaced seinlly while being
apincd by wedges and in the course of the continued
feed molion the fits imert and, where sppropriate
afleropening theeeo?, Lhe secord inser it 810 1ugplied.

in coniras) with the Nirst embodiment the aneles in
e4¢h umit vre gripped by the thrust members 19 befpre:
the arlicles l¢gve the quadrant AB and are retained in
1he quadrants BC 2nd CD sc that they cannot drop aut.
This disgenies with the closure comprising the eadiess
Beil 24 in 1he previous emdodiment, Na radial recipro-
cating mouon of the amigles therefore ozcurt in this
case.

The relationship beiween FIGS. 2 and FIGS, 6a1c
Bc is the same a3 that ketween FIGS, 2 and 6 10 8.
Thers is melely a phace shift ir 1he serse that the asti-
cles are intraduced wkile 1hey a7¢ mitl in 1he quidrant
DA 3rc not anly when they reach the quad-ant AR,
This alsd 2pplies 12 the interes. The procedure semaing
fordamzntally ynzhanged sa that FIG. 2a is readily
urdcrstangable in che gkl of Lke descrizilon of FIG. 2.

IF thiz embogimani, the end products could alsa be
Temevet i 3ccordance wilh the aleps ¢isclosed in FIG.
% Hewcver, a conveyar 58 (FIQS. Ja and 9a) Is poc-
vided. Like 1hs conveyor 53 the conveyor S8 s alsa
provided witk jows 57 and passes asound a reversing
pulley 59, so that ils beilom sicoich passes oves the
dtun in the dore of an arc 31 shown in FIG. 9a for
removifig the end products. In this arngsment the
dziande belween adjacent jaws K7 alse corresponds 1o
the spacing af the companmenus of 1he drym 30 that
the jaws 5T mesh wilh Lthe compartments. Provision is
Thade taensure 1hat the jaws 57 are opensd as they pass
around Lhe coller 59, s¢ 1kar the mtcle plus insers ¢
Invoduded inta an opened jaw. 34 Mbx be xaen a1 60,

0

8
The jaws 57 wrx then elosed us shown al &1 30 that the
Mrlicien gripped thareby are lifted out of (he eompan.
m™eols aftec puxing over the top of (he drum. Tha pri-
chen are todveyed in n cuipanded ronditian asd can ;
theo be further processed, for example they can be laid
out [n an overlepped delivery, stacked 915,

An already mentioncd, the above deicribed appars- .
1us i nod Jimaed Lo the InecTtion alinsery tnto srticlen,
Independently thereol, ar when appropriste in combi.
falion therewith, {1 i poasible for Bumerous othet op-
erations ta be perfoymed, a few examples of which will
now be described.

According ta FIG. £2 the appasmiun ls intended 1o
tombiot 1w sreama Of overlappad mnaleria) into a
resultant evertapped siream. In F3O, 120 aruckes are
tupplicd 1o tha firt comparsment of the fint unit of the
drum by 3 conveyer €2, ab thLl oac arthels it reried
into only eriry other Compatiment. A dmilar proce-
dure taket place by meams of & funber conveyer €3
tFIQ. 326} in an adjacent unia of the drum, and the
atticles In the (i whil are moved maially inte e
ampty compariments of the adjacetl unit, The anitlc
of two mined #treams #re fed into 1M mdjucest unil
(FIG. 12¢) by weind fred (designuied by V', 3, and a2
then removed by means of & canveyor 64 in & manner
ulready deseribed. As can be seen, Lhe vy airearm of |
sriches afe fed in v staggered ralationship. miher like
the 1ecih of w sliding clatp Fastener, The ¢ rigles deliv-
ered by 1he tonveyor 64 can be laid ou’ mio a single
overlzpped stream. Te exaplain the aperatlon more
¢clearly the rotational szclions ant imdicai:d with or
without axial fecd {V,) in FIGS. 120 ta r.

It wifl be reaftzed ihat the above-descntzd embodi-
menid hay be vied for perfocming 3 varleiy of opeta.
tions. For exampla, the vatious sectlans of a joumnat or
magazing may de asembled by supplying fimly the
coverand then succcarively the £2¢1io0s a1 anwe M, each
of thesz being opered for the ncxe insen. This proce-
dure c2n be referred 10 o3 attembl;y fiom vubide ia
sndide. Sections can atw be assembled adjacently in an
opencd cover, for exengle in bookmating Assembly
My alse lake place ftom the inzide o the aptside. the
ihhermast secuen being supplied to one end of thic
wheel 3nd the successive Tunher aytwardly disposcd
KCLions being cpphed subscquemly.

Funhermore, the above-desecibed opention cauld
be reversed, ie. for pazaling orficles. A stream of
an.ties cieppled 10 1he delivery unit woyld be moved
wiely to 1he adjaient unil, pnd only the amicles in
altemair corrpariments would be removed by & ¢on.
veyer having jaws. The remuining arielcs weald then
bz maved nxinfly into the feat xdj3zen: unit and simi-
larly removed.

Finglly_ it should be mentioncd 1hat culting wols,
falding tadls and the |ike £an be gssociaied with the
€OMpANMeats in arder 16 parform Rppropriate opeara-
lions.

Whatis ctaimed is:

1. Apparaus for haadiing prined sheet products,
comprizing:

adrum.

myans for romubly driving 53id dium aboul a longi-

tudinal mis;
means dividing s1id drum insa » pluralily &f compan-
menls ealending radially of sa3d 2ais;

means for supplying said prodysis 1o ke campan-

merly 3t ade locahcn along 828 drum,
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man indlyldual 10 each of aakd cemipattmants for
suslly advancing lu'swdﬂcb I said -
ment i3 iyachronbm with (ba rotatlon of the deum
from 3aid ont location o § seeand locatian along
auld drum; end
mians for removing sld produsia from the compant-
manis al wld sacend $ocaton.
4, Appuraius aceanding ta edaim 4, further compeis-
Ing means within the compartmens, latcrmedlain cnds
of sald drum, for manlpulating sald produce &3 they

3. Appimhus mctording Lo claim 2, whereln aid
products are folded mad whercin mld manipulating
meant within the cofpartmantt inghude nalaly-satend-

_ advance,

wrdpe for opaning sald folded produeta a8 they are !

vanced within the widge-containing com "
4. Apparatus according Lo ¢laim 5, funther eompris-
ing tpaced puide piates within esch wedge-conlaining
compartment, ssld ?mn being relnked to the wedgen to
n the product ia an opancd condition wilhin aid
compartmanty. 3
4. Apparaiut socording ¢ clalm & whereln gagh pair
of axld guide plawan defines m 310t and wherein wid
appurkivs forther mcludes meam for introducimg addi.
tionat products (o taid drufm wilhin s&id slots, |
&. Appatatus according 19 clatm 2, whereln mid
producu are folded and wherein said manipulating
meuns within the compramenys iaclvde anially spaced
sete of goplly-cxiending wedge-shaped membary, gaid

compariments having oppesile side wally defining with .

1316 wedge-shaped members salally spaced and axially.
esieading feed ducu, radially eniending walls zon-
nected to said wedge-sheped membert and defining
atially spaced pera of plots extending rodially into said
feed ducls; and u supply device 21sociatled with rach
peiaily spaced sei of slot.

7. Apparslus aceoeding 10 chim &, whercin ench
supply device cOmprises w LONVEYOr; gHpPe! jiws on
1id eonveyae; und means fer moving 13k conveyor
scbrtantially tangentinlly over said drum, the grippet
jaw3 being arranged 10 atign wlth seid 1Jats and to open
for dropping producis into aid slota.

E. Apparalus accordimg Lo elaim 1, whersin 2aid ad.
vancing means far each ecmparmment compriser”

1 plunalisy of rollers kaving longitudinat waes tylag
svbsiartially in a plane which ioehidet the longity-
diral avas of sad drum, and mzanc for rotaling sad
rollers du~ing al legst & portion of a rolation of wid
drum.

9. Apparaluy according to claim B, whercin suid

meant for tolansg the eailers compr' s m stationary
CaT. §rs means cpﬂali\ve!y selated Lo 4aid rallerns {or

Ferag AG v. Grapha-Holding AG

Produced by Sans Paper, LLC.

10
enpaging wid cam during rowtion af e drum to Im.
part rotallon (o thr rollar .
10. Apparatus according 15 clim 9, whergio said
drum includes & cantral core about which aald com-

s partments 410 locuted, wid statlonary cam being pou-
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Honed within mid eove.

11. Apparatia sccording &y clalm 49, whareln sald
rotlers Includa stub potusns axtending within Lhe coru
§0 14 10 engage th cam durisg rewslion of (he drum to
Lharaby impart rotatien La the rolkers

12, Apparstus secording o ¢lalm §, wharckn said
::::iu‘ reans for each comparutewt further in-

means for Lhrusting a product within mald compart-
m-al agaimit =Al6 rellen during rotation of the
rodhera,

13. Appursiug according 10 claim 12, furthar com-

prising:

& oam; and

foliower meanmt opermtlvely gssnchated with said
thrusting mecans for engaging sakd cam during rote- -
tiea of the druem to move 3aid thawaling mesns from
an inoperative potition Lo mn operative position
wherrin yaid thiudiing means engrges sid product
to Lhrust the producl agrinat the rollers.

14, Apparutus accotding to clum ¢, wherein maid nxis
o whstantially hotisonial and saikd producls are sup-
plicd 1o the drum, 30d temoved therefrom, al the pe-
tiphery of the dium, the apparatus further cumptisin',:

cetalning mdam suocinted with smid petiphery for
preveniing products Nom falling out of ;aid com-
patiments Suslng rotaiion of the drum.

15. Apparatus according 1o clasim 14, whergin snid
retaining mrars comprisct an endless belt penitioncd
brlow 3aid axis and covering 1 poriion of 1he periphery
of waid drum as the drum sotpigs,

16, Appatalug aeeording to claim I, wherein the asis
of said drem is substantinlly horimnally disposed and
wherein said removing meany comptrises L conveyor
extending tangentialiy away from the underside of seid -
dfum.

17, Apparavs according 1o elaim 1, whesein zaid
sevansing means for coch compartment comprises:

3 stalicnary cam, and cam follower means mounted
on said 2rum far rotaclon therewith and for driving
said advancing meant upon contast of said cam
Mollower means with said stalianary cam.

1B, Appatarus accorcin; 1a glaim 37, wherein said

S drum 'ncludes o centeal core; and said statlerary eam is

sautioned wittuh 4id core



