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TITLE: Concealed Hanger

BACKGROUND OF THE INVENTION

[0001] This invention relates to a concealed hanger for making a connection
between a beam and a joist, or other structural members, such as stair

stringer and a support member.

[0002] Generally, the beam and the joist are structural members that meet
at a right angle although other angles are used in sloped roofs especially.
Connectors for making this connection are often called hangers. There are
many different connectors for attaching a beam to a joist. Some like the
present invention are designed to be generally hidden from view. Others
are exposed on the surfaces of the members and wrap underneath the joist

and can attach to the front face or the top face of the beam.

[0003] There are many patented and un-patented concealed hangers. US
Patent 2,793,407, invented by J. W. Johnston and granted in 1957, teaches a
concealed connector made from sheet metal. The connector is made from a
pair of flanged, mating dovetailed members. Johnston teaches providing
the flanges of the female mating dovetailed member with openings or

apertures that receive protuberances or knobs on the outer surface of the
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flanges of the male mating dovetailed member. In Johnston, the male
member is made of a material that can flex slightly to allow the
protuberances to slip past and then engage the apertures of the female
member. According to Johnston this engagement firmly locks the male

dovetailed member within the female dovetailed member.

[0004] US Patent Publication 207/0154257 A1, invented by Ove K.
Guttormsen and published in 2007, teaches a concealed connector made
from sheet metal. The connector is made from a pair of flanged, mating
members having wedged or dovetailed sections that engage each other.
Guttormsen teaches providing each member of the connector with a
generally horizontally disposed ledge or shoulder that abuts a
corresponding ledge or shoulder on the other member. According to
Guttormsen this abutment of these shoulders prevents the male component
from penetrating wedgingly so far into the female component as to deform

and weaken the female component.

[0005] US Patent 7,004,436, invented by Friedrich Knapp and granted in
2006, teaches a concealed connector made from sheet metal. The connector
is made from a pair of flanged, mating members having mating flanged

portions that engage each other.
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[0006] EP Patent Application 3 356 892 A1, invented by Friedrich Knapp and
published in 2019, teaches a concealed connector made from sheet metal.
The connector is made from a pair of mating members, each having
shoulder portions that engage the end of the other member, and each has a

pin that engages a flared notch in the other member.

[0007] The present invention provides a concealed hanger that is easy to
install, economical to produce and creates a strong connection with little

movement between the members.

SUMMARY OF THE INVENTION

[0008] It is an object of the present invention to provide a connection
between a first structural member and a second structural member,
generally a beam or header and a joist. It is a further object to provide a
connection that resists tension and compression loading as well as gravity
loads. Itis a further object of the present invention to provide a connection
that is easily adapted to present building practices and wherein the

connector is generally hidden from view.

[0009] According to the present invention, the connector is a two-part

member with each part made from relatively thin sheet steel. The connector
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has a longitudinal axis that extends along the connector from the top

portion the bottom portion. The connector is designed to resist bending.

[0010] The present invention can be a connection between adjacent first
and second structural members such as a beam and a joist. The connection
is made with a two-piece connector and a first fastening and a second
fastening. The first member is attached to a joist or stair stringer by one or
more fasteners and the second member is attached to the beam by one or
more fasteners. Each member is formed with a body that receives the
fasteners. Preferably, each member of the connector has a hooked or
curled end portion that matingly engages with a protruding or flanged
portion of the other connector member. Preferably, each of the connector
members is formed with a male flanged portion that extends from the body
of the member and a female flanged portion that extends from the body of
the connector member. Preferably, each of the members has a female
hooked or curled end portion that receive the male flanged portion or

portions of the other connector member.

[0011] According to the present invention, each of the members of the
connector is attached to one of the structural members that make up the
connection with one or more fasteners that enter the structural member at

an angle to the longitudinal axis. This improves the connection of the
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member to the structural member as the fastener penetrates through many
layers of the structural member if it is made from wood, and the fastener is
at an inclined angle to pull-out forces. In some installations, two or more
inclined fasteners are used to attach each connection member to a
structural member. The multiple fasteners can be aligned with each other.
Each connection member has one or more angled fasteners with which it is
associated, and the other connection member can have portions that rest
on or closely received these one or more angled fasteners to help with

interlock between the connection members.

[0012] According to the present invention, the connector can be formed
with variations in the hooked portion and the flanged portion of the

connector.

[0013] According to the present invention, the members of the connector
are formed with overlapping flanges disposed in interfacing relation along a
columnar axis disposed generally orthogonally to the bodies of the
members and orthogonally to the longitudinal axis. In certain instances this
axis is generally aligned with some of the fasteners that connect the
members to the first and second structural members. Preferably, one of the

members is closely received by the other member along the columnar axis
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so that there is little movement between the members along the columnar

axis.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] Fig. 1 is a perspective view of the connector according to the present

invention.

[0015] Fig. 2 is a perspective view of a pair of connectios made according to

the present invention.

[0016] Fig. 3 is a perspective view of one of the members of the connector

of Fig. 1.

[0017] Fig. 4 is a perspective view of an alternate embodiment of the

connector according to the present invention.

[0018] Fig. b is perspective view of one of the members of the alternate

connector of the present invention.
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[0019] Fig. 6 is a perspective view of the connection according to the
present invention, using the alternate connector, not all fasteners are

shown.

[0020] Fig. 7 is perspective view of a member of the connector according to

the present invention with a variation on the second embodiment.

[0021] Fig. 8 is a perspective view of an alternate embodiment of the

connector according to the present invention.

[0022] FIG. 9 is a perspective view of one of the members of the present

invention.

DESCRIPTION OF THE PREFERRED EMBODIMENT

[0023] The present invention is a connection between a first structural
member 1 such as a joist or stair stinger and a second structural member 2
such as a beam or header or post. The connection is designed to resist
gravity loads and tension and compression loads between the first
structural member 1 and the second structural member 2. Preferably, the
first structural member 1 has an attachment face 3, and the second

structural member 2 has an attachment face 4. In one preferred
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embodiment of the invention, the attachment faces 3 and 4 are disposed
generally parallel and adjacent to each other when the connection is
formed. The first structural member 1 and the structural member 2 are

positively joined by the connector 5 of the present invention.

[0024] The first structural member 2 is typically made from wood, but it
could also be any building material used to create the structural frame of a
building or wall or other structure. For example the first structural member
could be made from steel. The second structural member 3 is also typically
made from wood, but it can be made from steel or it can also be a

cementitious member or a brick wall.

[0025] In order to better define the invention the connector 5 is described as
having a longitudinal axis 6. A first preferred embodiment of the
connection of the present invention used to join the first structural member
1 and the second structural member 2 also includes one or more fasteners 7
received by the elongated connector 5 and the first and second structural
members 1 and 2. The preferred fasteners 7are preferably screws when

the first structural members are wood.

[0026] The elements of the connection are preferably arranged in the

following manner. The connection is formed with the attachment face 3 of
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the first structural member 1 and the attachment 4 of the second structural
member 2 disposed in close proximity to each other. The connector 4 has a
first connector member 8 attached to the attachment face 3 of the first
structural member 1 and a second connector member 9 attached to the
attachment face 4 of the second structural member 2. The first and second
connector members 8 and 9 of the connector are joined together. The end
3 of the first structural member 1 can be notched so that first member 8 sits
within the notch and the end 3 of the joist 1 can interface with the

attachment face 4 of the second structural member 2.

[0027] The first connector member 8 has a body 10 and one or more flanges
11 and 12 extending from the body 10. The first member 8 is joined to the
second member 9 by operation of the first and second flanges 11 and 12.
The flanges are connected to the body 10 at first bends 13 and 14. First
bends 13 and 14 bend the first and second flanges 11 and 12 out of the
general plane of the body 10 of the first member. The first and second
flanges are also provided with second bends 15 and 16. Second bends 15
and 16 in first and second flanges 11 and 12 of the first member 8 bend the
lateral edge portions 17 and 18 of the first and second flanges 11 and 12 so
that they are preferably parallel or slightly angled to the generally planar

body 10 of the first member 8. As shown in the drawings the first and
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second bends 13, 14, 15 and 16 in the first and second flanges 11 and 12 are

generally, short-radius bends.

[0028] The second connector member 9 has a body 20 and one or more
flanges 21 and 22 extending from the body 20. The second member 9 is
joined to the first member 9 by operation of the first and second flanges 21
and 22 interacting with the first and second flanges 11 and 12 of the first
member 8. The flanges 21 and 22 are connected to the body 20 at first
bends 23 and 24. First bends 23 and 24 bend the first and second flanges
21 and 22 of the second member 9 out of the general plane of the body 20
of the second member. The first and second flanges 21 and 22 are also
provided with second bends 25 and 26. Second bends 25 and 26 in first and
second flanges 21 and 22 of the second member 9 bend the lateral edge
portions 27 and 28 of the first and second flanges 21 and 22 so that they are
preferably parallel or slightly angled to the generally planar body 20 of the
second member 9. As shown in Fig. 1, the first and second bends 23, 24, 25
and 26 in the first and second flanges 21 and 22 are generally, short-radius

bends.

[0029] The connection is made with a two-piece hanger or connector 5 and
a first fastening and a second fastening. The first member 8 is attached to

first structural member 1 by one or more fasteners 7, constituting the first
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fastening. The second member 9 is attached to the second structural
member 2 by one or more fasteners 7, constituting the second fastening.
Each member 8 or 9 is formed with a body 10 or 20 that receives the
fasteners 7. The bodies 10 and 20 are preferably formed with fastener

openings 29 to receive the fasteners 7.

[0030] Preferably, each member 8 and 9 of the connector 5 has a hooked-
shaped, female flanged portion that matingly engages with the male
flanged portion of the other member 8 or 9. As shown in the drawings the
second member 9 is formed with protruding flanges 21 and 22 that extend
from the body 20 of the member 9. These protruding flanges 21 and 22 are
used to guide the first member 8. As shown in the drawings, the protruding
flange 21 of the second member 9 is received by the hooked portion of the
second lateral flange 12 of the first member 8. The first and second flanges
11 and 12 and 21 and 22 of the first and second member 8 and 9 are formed
with openings 29. Some of these openings 29 receive fasteners 7 that can

be driven at an angle to the columnar axis 46 and the longitudinal axis 6.

[0031] According to the present invention, each of the members 8 and 9 of

the connector 5 is made with portions along the longitudinal axis 6 that

have shoulders or ledges 17 and 27 disposed generally transverse to the
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longitudinal axis 6 that will abut with or lie closely adjacent to portions on

the other member of the connector 5.

[0032] As shown in the figures 3 and 5, according to the present invention,
the connector 5 is preferably formed with slotted openings 29 for some of
the fasteners 7 to accommodate the angle of the fasteners 7 with respect to

the connector members 8 and 9.

[0033] According to the present invention, the members 8 and 9 of the
connector 4 are formed with overlapping portions disposed in interfacing or
closely adjacent relation along a columnar axis 46 disposed generally
orthogonally to the bodies 10 and 20 of the members 8 and 9. In certain
instances this columnar axis 46 is generally aligned with some of the
fasteners 7 that connect the members 8 and 9 to the first and second

structural members 1 and 2.

[0034] Fig. 1 is a perspective view of the connector 5 according to the
present invention. Each member 8 and 9 of the connector has elongated
openings 29 that can receive fasteners 7 disposed at an inclined angle to
each of the members 8 and 9 of the connector. As shown in Fig. 1, angled
fasteners 7 are a pair of fasteners that pass through slotted openings in the

outer portion of hooked flange 22 and then pass through elongated slots 49
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in the projecting flange 11 of member 8 and then pass through elongated
openings 29 in the body 20 of member 9 before entering the second
structural member 2. These angled fasteners 7 would enter the generally
planar attachment face 4 of the second structural member 2 at a non-
orthogonal angle to the planar attachment face 4. Also shown in Fig. 1 are
fasteners 7 that are orthogonal to the planar body 20 of member 9 that pass
through member 9 with the heads of the fastener engaging body 20 and
then would enter the second structural member 2 (which is not shown). The
orthogonal fasteners 7 shown in Fig. 1 could be formed with heads with
sloped undersides that could engage openings in body 20 that are similarly
sloped so the head of the fastener 7 can sit flush with the upper surface of
planar body 20. The embodiment shown in Fig. 4 has the hooked flanges
made with a spacing portion between bends 24 and 26 and bends 14 and 16
so that body members 10 and 20 of members 8 and 9 do not sit so close to
each other so that fasteners 7 with heads that would project above the
surfaces of body members 10 and 20 can be accommodated as shown in
Fig. 2. As shown in Fig. 1, the extending flange 11 of member 8 surrounds
much of angled fasteners 7 and can engage the angled fasteners 7 under
gravity loads to help hold members 8 and 9 together. Angled fasteners 7
passing through the hooked portion 22 of member 9 can even support

some of the weight of projecting portion 11 of member 8.
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[0035] Fig. 2 is a perspective view of a connection made according to the
present invention. The first, supported structural member 1 is inclined to
extend downwardly from the second, supporting structural member 2 as
with a stair stringer for building steps in a building. Connection tabs 100
attached to the body 10 of member 8 extend orthogonally from a side edge
of body 10 and are flush with the side faces of structural member 1 and
fasteners 7 are used to attach connection tabs 100 to the first structural

member.

[0036] Fig. 3 is a perspective view of one of the members 8 and 9 of the
connector 5 of Fig. 1. Bother members 8 and 9 are similar. The slotted
openings 49 in the projecting flange 11 of member 8 that receive the angled
fasteners 7 are shown. The portions of the projecting flange 11 to either
side of these slotted openings 49 that receive angled fasteners 7 can
engage the angled fasteners 7 and prevent the members 8 and 9 from
moving laterally with respect to each other. As shown in Fig. 7, in certain
instances only one angled fastener 7 need be used, and then only one
elongated notch or slot need be formed in the projecting flange to receive
just one angled fastener 7. The angled fastener 7 that enters the first
structural member 1 enters the member at a non-orthogonal angle to the
generally planar attachment face 3 of structural member 1. As shown in Fig.

2, first structural member 1 may be very narrow, such that only one
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fastener 7 may be inserted into the end of the first support member, rather
than two side-by-side fasteners 7. By forming member 8 with connection
tabs 100, additional fasteners may be used to connect member 8 with the
first structural support member 1 on side surfaces that have room to
receive additional fasteners. As shown in Fig. 3, hooked portion 12 has two
bends 14 and 16 of the same radius which turn the hooked portion 180
degrees, so that the end of the hooked portion 12 which is planar is parallel
with the body 10. The hooked portion 22 of member 9 would be similar in
shape. There is no spacing portion between bends 14 and 16 and bends 14
and 16 are of relatively small radius, so the end of hook portion 12 is

disposed closely adjacent to body 10.

[0037] As shown in Fig. b, the hooked portion 22 of an alternate
embodiment of connector member 9 has a generally planar spacing portion
between the bends 24 and 26 that is at a 45 degree angle to the planar body
member 20. The hooked portion 12 of member 8 would be shaped
similarly. The outer surfaces of these spacing portions which are generally
planar are thus able to sit flush with the undersides of the heads of angled

fasteners 7 that pass through hooked portions 22 and 12.

[0038] Fig. 4 is a perspective view of an alternate embodiment of the

connector according to the present invention. In this embodiment, between
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bends 14 and 16 of member 8, and between bends 24 and 26 of member 9,
spacing portions are provided so that the generally planar end portions of
hooked portions 12 and 22 are spaced relatively far from the planar body
members 10 and 20 of the members 8 and 9 respectively. This allows room
for fasteners 7 with large heads. With respect to member 8, bend 14 bends
hooked portion 12 through 135 degrees, and then bend 16 bends hooked

portion 12 another 45 degrees.

[0039] Fig. b is perspective view of one of the members 8 or 9 of the
alternate connector 5 of the present invention. In this embodiment,
projecting portion 21 has a planar end portion that is not parallel with
generally planar body portion 20. Bend 25 is larger than bend 23 so that the
generally planar end portion of projecting portion 11 is angled and extends
in a direction back towards the plane of generally planar body 10. This
enables lateral edge portions 17 or 27 of protruding portions 11 and 21 to
engage the hooked portions 12 and 22 near the spacing portions between

the bends which makes for a stronger connection.

[0040] As shown in Figs. 3 and 5, the elongated slots 49 in end portion 11
could have lateral edges at the entrance of their openings where they help
funnel the fasteners 7 into the slots. That is these lateral edges of the slot

splay outwardly as they reach the edge of the projecting flange 11.
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[0041] Fig. 6 is a perspective view of the connection according to the
present invention, using the alternate connector 5, not all fasteners 7 are

shown.

[0042] Fig. 7 is perspective view of a member of the connector according to
the present invention with a variation on the second embodiment. The

projecting portion 11 is shown with only one fastener slot 49.

[0043] Fig. 8 is a perspective view of an alternate embodiment of the
connector 5 according to the present invention. The body member 10 has
one opening 29 for receiving one fastener orthogonal to the plane of body
member 10 as when the member 8 is used with a very narrow first

structural member 1.

[0044] FIG. 9 is a perspective view of one of the members of the present
invention, showing connection tabs 100. Only one fastener opening 29 for

one angled fastener is shown in the hooked portion 12.

[0045] The connection is made by attaching connector member 8 to
structural member 1 with fasteners 7 and connecting connector member 9

to structural member 2 with fastener 7. Then the connectors 8 and 9 are
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brought together so that slots 49 in both connector members 8 and 9
receive the angled fasteners 7 attaching the other member 8 or 9. At the
same time, the flanged portions 11 and 12 and 21 and 22 of the connector
members 8 and 9 over-lie each other and this enables lateral edge portions
17 or 27 of protruding portions 11 and 21 to engage the hooked portions 12

and 22.

Page 18 of 28



WO 2021/151097 PCT/US2021/014964
19

| claim:

1. A connection between a first structural member and a second structural

made with a connector, the connection comprising:

a. the first structural member;
b. the second structural member,
C. the connector, the connector having a first connector member

attached to the first structural member by one or more angled
fasteners that are received by the first connector member and the
first structural member, and a second connector member attached to
the second structural member by one or more angled fasteners that
are received by the second connector member and the second
structural member, the connector having a longitudinal axis that
extends from a top of the connector to a bottom of the connector
with the one or more angled fasteners received in the first structural
member and the one or more angled fasteners received in the second
structural member being disposed at a non-orthogonal angle to the
longitudinal axis; and

d. the first connector member has one or more elongated slots that
receive the one or more angled fasteners received by the second

structural member, and the second connector member has one or
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more elongated slots that receive the one or more angled fasteners

received by the second structural member.

2. The connection of claim 1, wherein:
a. the first connector member is formed with a male flanged portion,
and the male flanged portion has one or more elongated slots that
receive the one or more angled fasteners received by the second
structural member; and
b. the second connector member is formed with a male flanged
portion, and the male flanged portion has one or more elongated
slots that receive the one or more angled fasteners received by the

first structural member.

3. The connection of claim 1, wherein:
a. the first connector member is formed with a female flanged
portion, and the female flanged portion has one or more openings
that receive the one or more angled fasteners received by the first
structural member; and
b. the second connector member is formed with a female flanged
portion, and the female flanged portion has one or more elongated,
slotted openings that receive the one or more angled fasteners

received by the second structural member.
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4. The connection of claim 3, wherein:
a. the first connector member is formed with a body, and the body
has one or more openings that receive the one or more angled
fasteners received by the first structural member; and
b. the second connector member is formed with a body, and the body
has one or more elongated, slotted openings that receive the one or

more angled fasteners received by the second structural member.

5. The connection of claim 3, wherein:
a. the angled fastener received in the first structural member enters a
generally planar attachment face of the first structural member at a
non-orthogonal angle to the generally planar attachment face; and
b. the angled fastener received in the second structural member
enters a generally planar attachment face of the second structural
member at a non-orthogonal angle to the generally planar

attachment face.

6. The connection of claim 5, wherein:

a. the first connector member is formed with a male flanged portion,

and the male flanged portion has one or more elongated slots that
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receive the one or more angled fasteners received by the second
structural member; and
b. the second connector member is formed with a male flanged
portion, and the male flanged portion has one or more elongated
slots that receive the one or more angled fasteners received by the

first structural member.

7. The connection of claim 6, wherein:
a. the male flanged portion of the first connector member that
receives the one or more angled fasteners received in the first
structural member is disposed between the body of the second
connector member where the one or more angled fasteners received
in the first structural member passes through the body, and between
the female flanged portion of the second connector member where
the one or more angled fasteners received by the first structural
member pass through the female flanged portion of the second
connector member; and
b. the male flanged portion of the second connector member that
receives the one or more angled fasteners received in the second
structural member is disposed between the body of the first
connector member where the one or more angled fasteners received

in the second structural member passes through the body, and
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between the female flanged portion of the first connector member
where the one or more angled fasteners received by the second
structural member pass through the female flanged portion of the

first connector member.

8. The connection of claim 7, wherein:
a. the male flanged portion of the first connector member bears upon
or is disposed closely adjacent to the female flanged portion of the
second connector member; and
b. the male flanged portion of the second connector member bears
upon or is disposed closely adjacent to the female flanged portion of

the first connector member.

9. The connection of claim 8, wherein:
a. the body of the first connector member is a generally planar
member, and the male flanged portion and the female flanged
portion of the first connector member are bent out away from the
generally planar member of the body; and
b. the body of the second connector member is a generally planar
member, and the male flanged portion and the female flanged
portion of the second connector member are bent out away from the

generally planar member of the body.

Page 23 of 28



WO 2021/151097 PCT/US2021/014964
24
10. The connection of claim 9, wherein:
the attachment face of the first structural member is disposed parallel
to and closely adjacent to the attachment face of the second

structural member.

11. The connection of claim 10, wherein:
a. the first structural member is stair stringer, and
b. the second structural member is a supporting member for the stair

stringer.

12. The connection of claim 11, wherein:
a. the first connector member is also attached to the first structural
member with fasteners set orthogonally to the generally planar
attachment face of the first structural member; and
b. the second connector member is also attached to the second
structural member with fasteners set orthogonally to the generally

planar attachment face of the second structural member.

13. The connection of claim 1, wherein:

a. the female flanged portion of the first connector member is formed

with a first bend where it is attached to the body of the first
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connector, a generally planar spacing portion, and then a second
bend;

b. the female flanged portion of the second connector member is
formed with a first bend where it is attached to the body of the first
connector, a generally planar spacing portion, and then a second

bend.

The connection of claim 13, wherein:

a. the generally planar spacing portion of the female flanged portion
of the first connector member is set at a generally 45 degree angle to
the generally planar body of the first connector member; and

b. the generally planar spacing portion of the female flanged portion
of the second connector member is set at a generally 45 degree angle

to the generally planar body of the second connector member.

The connection of claim 14, wherein:

a. the male flanged portion of the of first connector member bears
upon or is closely adjacent to the generally planar spacing portion of
the female flanged portion of the second connector member; and

b. the male flanged portion of the of second connector member bears
upon or is closely adjacent to the generally planar spacing portion of

the female flanged portion of the first connector member.
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The connection of claim 15, wherein:

a. a lateral edge portion of the male flanged portion of the first
connector member bears upon or lies closely adjacent to the
generally planar spacing portion of the female flanged portion of the
second connector member; and

b. a lateral edge portion of the male flanged portion of the second
connector member bears upon or lies closely adjacent to the
generally planar spacing portion of the female flanged portion of the

first connector member.

17. The connection of claim 4, wherein:

18.

a. the one or more openings that receive the one or more angled
fasteners in the body of the first connector member are elongated
slots; and

b. the one or more openings that receive the one or more angled
fasteners in the body of the second connector member are elongated

slots.

The connection of claim 1, wherein:
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the first connector member is formed with one or more side flanges
that overlie and are attached to side faces of the first structural

member.

Page 27 of 28



WO 2021/151097 PCT/US2021/014964
1/5

Fig. 1

SUBSTITUTE SHEET (RULE 26)



WO 2021/151097 PCT/US2021/014964
2/5

Fig. 3

SUBSTITUTE SHEET (RULE 26)



WO 2021/151097 PCT/US2021/014964

3/5

Fig. 4

Fig.5

SUBSTITUTE SHEET (RULE 26)



WO 2021/151097 PCT/US2021/014964
4/5

SUBSTITUTE SHEET (RULE 26)



WO 2021/151097 PCT/US2021/014964

5/5

Fig. 8

Fig. 9

SUBSTITUTE SHEET (RULE 26)



INTERNATIONAL SEARCH REPORT

International application No.

PCT/US 21/14964

A.  CLASSIFICATION OF SUBJECT MATTER
IPC - E04C 3/18, F16B 12/14 (2021.01)
CPC -

24/45152, Y10T 24/45199, Y10T 24/45215

E04B 2001/2628, E04B 1/40, E04C 3/18, F16B 12/14, E04B 1/2604, F16B 2012/2081, Y10T

According to International Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

See Search History document

Minimum documentation searched (classification system followed by classification symbols)

See Search History document

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

See Search History document

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
D A — |EP 3456892 A1 (Knapp GMBH) 20 March 2019 (20.03.2019) Entire document especially para | 1-18
[0015] and figs. 1A-28 .
A US 2019/0382997 A1 (Knapp GMBH) 19 December 2019 (19.12.2019) Entire document 1-18
especially para [0030] and figs. 2A-4
D, A US 7,004,436 B2 (Knapp) 28 February 2006 (28.02.2006) Entire document especially col 2, In | 1-18
43-60 and figs. 1-5
A US 2009/0013508 A1 (zu Putlitz et al.} 15 January 2009 (15.01.2009) Entire document 1-18
A US 2019/0136512 A1 (Bok Modern, LLC) @ May 2019 (09.05.2019) Entire document 1-18

D Further documents are listed in the continuation of Box C.

El See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not considered
to be of particular relevance

“D” document cited by the applicant in the international application

“E” earlier application or patent but published on or after the international
filing date

“L” document which may throw doubts on priority claim(s) or which
is cited to establish t e;é)ubhcation date of another citation or other
special reason (as specified)

“Q" documentreferring toan oral disclosure, use, exhibition or other means

“P” document published prior to the international filing date but later than

the priority date claimed

“T” later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step

when the document is taken alone

document of particular relevance; the claimed invention cannot
be ¢onsidered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

wyn

“&” document member of the same patent family

Date of the actual completion of the international search

9 March 2021

Date of mailing of the international search report

APR 06 2021

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-8300

Authorized officer
Lee Young

Telephone No. PCT Helpdesk: 571-272-4300

Form PCT/ISA/210 (second sheet) (July 2019)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - claims
	Page 21 - claims
	Page 22 - claims
	Page 23 - claims
	Page 24 - claims
	Page 25 - claims
	Page 26 - claims
	Page 27 - claims
	Page 28 - claims
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - wo-search-report

