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157] . ABSTRACT

This invention relates to clamping apparatus defining a
base plate having a male portion located at the first end
and a female portion located at the second end. The

base plate is adapted with apertures. First clamp plates

are positioned longitudinally along each side of the base

- plate. The first clamp plates having a male portion lo-

cated at the first end and a female portion located at the
second end. The first clamp plate is adapted with first
apertures that are in matching relationship with the

- apertures of the base plate and the first clamp plates

have second apertures. Second clamp plates are posi-
tioned longitudinally along one side of the first clamp
plates. The second clamp plates have a female portion
located at the first end and a male pOI’thI‘l located at the
second. The second clamp plate is adapted with aper-
tures in matching relationship to the second apertures of

the first clamp plate. |

- 21-Claims, 3 Drawing Figures
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1
~ CLAMPING APPARATUS

‘Matter enclosed in heavy brackets [ ] appears in the
‘original patent but forms no part of this reissue specifica-

tion; matter printed in italics indicates the addltlons made

by reissue.

This invention pertains to apparatus for clamping
‘material. In one of its more specific aspects, the inven-

tion relates to apparatus for clamping fabric panels to a

support cable where the clamping apparatus can accom-
modate movement of the support cable.

Fabric structures are becoming very popular teday as
‘a construction method. However, problems still exists
in attaching the fabric panels to the support cables that
are used to support the structure. In the past, metal
plates were securely clamped to the cable and the fabric
panels would, in turn, be clamped to the metal plates.
However, when the fabric panels are stretched and

attached to the plates unequal loads are often imposed

upon the plates. These loads occur because the tension

" Re. 30,389
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~ The apparatus of this invention will be more fully '

understood by referring to the attached drawmgs in

~ relation to the following description.

In FIGS. 1 and 2 support cable 1 extends between
opposite walls of a structure. The support cable nor~
mally comprises a-plurality of smaller cables twisted

‘together. Located on the support cable 1s a bearing plate

-3 that extends across the diameter of the support cable.
 Positioned on the bearing plate is a base plate 5. The

10

15

20

or load is not the same on each panel in the fabric struc-

ture. In any event, the unequal forces are frequently

very high in certain areas of the fabric structure. These

25

forces act agamst the support cables and plates and

 frequently these forces cause the .plates and support
cables to bend or flex. The bending or flexing of the
plates is an unde51rable phenomenon that should be
avoided.
- In addition, the fabrlc panels sometlmes cannot be
stretched sufficiently to allow them to be clamped to
the plates without damaging the panels. Accordingly,
the support cables and plates have to be moved towards
the panels to attach the panels to the plate. However,
since the prior art plates are solid and securely attached
to the support cable, it is very difficult to move the
plates towards the panel without removmg the plates
from the support cable. |
“Accordingly, it is desirable in the fabric structures
mdustry to have a clamp plate that can bend or move to
accommodate the forces supplied to the clamp plate and
support cable by the fabric panels. |
According to the invention there is prowded appara-
tus for clamping fabric panels comprising a base plate

30

bearlng plates are positioned along the cable so that

there is a bearing plate under each end of the base
~plates. Each of the base plates has a male portion 7

located at one end and a female portion 9 located at the
opposite end. The base plates S are positioned along the
bearing plates so that the base plates extend longitudi-

nally along the support cable. The base plates are also

positioned so that the male portion on one base plate
extends into the female portion located on the adjacent
base plate. The male portion will normally not be in
contact with the female portion on the adjacent base
plate but will be spaced apart a small distance from the

female portion. The ends of the base plates are also

usually spaced apart from the end of adjacent base

plates a small distance. In practlce, it has been found
that a spacing of } to } inch is an adequate spacing
between adjacent male and female portions and ends of

adjacent base plates.

The male portion 7 on the base plates is generally a
semi-circular shaped projection that extends from the
center region of the base plate. The male portion does
not extend across the entire width of the base plate but

~ extends centrally from the base plate. The male portion

is connected to the end of the base plate with a radius

- section 13. The female portion is generally semi-circular

35
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having a male portion located at the first end, a female

portion located at the second end, the base plate bemg
adapted with apertures. First clamp plates are posi-
tioned longitudinally along each side of the base plate.
The first clamp plates have a male portion located at the
first end and a female portion located at the second end.

30

The first clamp plates are adapted with first apertures in

matching relationship with the apertures of the base
plate. The first clamp plates are also adapted with sec-
ond apertures. Second clamp plates are positioned lon-
gitudinally along one side of each of the first clamp
plates. The second clamp plates have a female portion at
the first end and a male portion located at the second
end. The second clamp plates are adapted with aper-
tures in matching relationship to the second apertures to
the first clamp plates.

DESCRIPTION OF THE DRAWINGS

FIG 1isa top view of the clamping apparatus

FIG. 2 is a cross sectional elevation view of the
clamping apparatus taken along line 2—2 m FIG. 1.

FIG. 3 is a partial cross sectional view showing a
fabric panel elamped in the clampmg epparatue

55

and is located in the center region of the end of the base
plate. The female portion is joined to the end of the base
plate with a radius section 15. The radii of the semi-cir-
cular male and female portions on the base plates are
usually substantially equal and the length and depth of -
the male and female portions correspond. Both male
and female portions are located substantially along the
longitudinal center line of the base plate. The radius of
the male and female portions is also usually of a dimen-
sion that is 1 or less of the width of the base plate.
Positioned along each side of the base plate are a
plurality of holes or apertures 21. Also at the end of the
base plate adapted with the female portion 9 there are
located two apertures 23. The apertures 23 are in
matching relationship with apertures 25 located in bear-
ing plate 3. To secure the base plate to the bearing plate
and to secure the base plate and bearing plate to the
support cable, a U bolt 27 passes around the cable and
through apertures 23 and apertures 25. Nuts 29 are

positioned on the ends of each leg of the U bolt and

these nuts are tlghtened to securely attach the base plate
and bearing plate to the support cable. It should be
noted that the base plate is only secured to the support
cable at one end and this is normally the end eontammg

“ the female portion.

First clamp plates 33 are positioned longltudmally
alo_ng each side of the base plate. The first clamp plates
are positioned with a first portion of the clamp plate in

~ contact with the base plate and a second portion of the

65

clamp extending beyond the longitudinal edge of the
base plate. The first clamp plates each are adapted with
a series of first apertures 35 that are in matching rela-
tionship with the apertures 21 located along each side of

the base plate §. Bolts 37 pass through the matching
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apertures and nuts 39 located on the ends of the bolts
can be tightened to securely attach the first clamp plates
to the base plate. Washers 41 are normally positioned
under the nuts to keep the nuts from loosening. The first
clamp plates also are adapted with a second series of 5
apertures 43 that are located on that portion of the first
clamp plate that extends beyond the edge ef the base
plate.

At opposite ends of the first clamp plates there are
located tongue or male portion 45 and groove or female 10

~ portion 47. The male and female portions are shown in

the cut away portion of FIG. 1. The first clamp plates
are positioned along the base plate so that the male
portion on the end of one clamp plate extends into the
female portion located on the end of the adjacent first 15
clamp plate. However, the ends of the adjacent first
clamp plates and the male and female portions on the
adjacent first clamp plates are normally spaced apart a
small distance. In practice it has been found that a spac-
ing of § to 3 inch will provide a suitable spacing be- 20
‘tween the ends of adjacent first clamp plates and be-
- tween the male and female portlons on adjacent first
clamp plates.
- The ends of the first clamp plates also have a notched
portion 49 located on the side of thé clamp plate and 25
positioned over the base plate. The function of the
notched portion is to provide clearance for the nuts 29
‘and U bolt 27 that are used to attach the base plate to the
support cable.

Positioned longitudinally along the outside edge of 30
each of the clamp plates are second clamp plates 33.
The second clamp plates are adapted with a series of
~ apertures 55 that are in matching relationship with the -
second apertures 43 located on that portion of the first
clamp plates that extends beyond the edge of the base 35
plate. Bolts §7 passes through the matching apertures
and nuts §9 located on the bolts can be tightened to
securely position the second clamp plates on the first
clamp plates. Washers 61 are normally positioned under
the nuts to keep the nuts from loosening. 40
- At oppostte ends of the second clamp plates there is a
tongue or male portion 63 and a groove or female por-
tion 65. The second clamp plates are positioned on the
first clamp plates so that the male portion on one clamp
plate extends into the female portxon on the adjacent 45
clamp plate. The male portion is usually not in contact
with the female portion on the adj Jacent second clamp
plate. Instead, a small space usually is present between
the male and female portions on adjacent second clamp
plates. Also there is usually a small space between the 50
ends of the adjacent second clamp plate. In practice it
has been found that a space of { to 3 inch between the
male and female portions and the end regions on adja-
cent second clamp plates provides adequate spacing.

The first and second clamp plates are attached to the 55
‘base plates with each first and second clamp plate se-
curely attached to only one base plate. The ends of the
first and second clamp plates generally terminate near
the ends of the base plates. The ends of the first and

second clamp plates are positioned in overlapping rela- 60

tionship. Thus, the end of the second clamp plate, that is
securely attached to the support cable by the first clamp
plate and base plate, will overlap the end of the adjacent
first clamp plate that is attached to the end of the adja-
cent base plate that is not connected to the support 65
cable

- FIG. 3 shows a portion of the clamping apparatus
where the first clamp plates 33 and second clamp plates

4

33 are used to secure a fabric panel 71. The fabric panel
passes between the first and second clamp plates and
terminates in-a large diameter section 73 that is posi-
tioned against the interior side of the second clamp
plate. A layer of a sealing material 75 is placed between

the first and second clamp plates above and below the

fabric panel. The bolt 57 passes through the first and
second clamping plates, the layer of sealing material and

the fabric panel. When nut 59 is tightened, it‘causes the
end of the fabric panel to be securely held in place

between the first and second clamp plates. A’ neoprene
material works very satisfactorily as the sealing mate-
rial. |

In operation the base plate is installed on the bearing
plate and support cable as previously described. Then
the first clamp plates are attached to the base plate by
bolts 37. The lower layer of sealing material 75 is then
placed on the upper surface of the first clamp plates and
over bolts §7 that are located in the first clamp plate.
The fabric panel 71 with a layer of sealing material 75
on its upper surface is then positioned on the first base
plate so that the bolt 57 passes through the fabric panel
and layer of sealing material on the upper surface of the
panel. Next second clamp plates 53 are positioned on

the bolts 57 and on top of the fabric panel. The large

diameter section 73 of the panel should rest against the
interior surface of the second clamp plates. When nut 59
is tightened the fabric panel will be securely held be-
tween the first and second clamp plates. Since there is a
sealing material above and below the fabric panel, a
water-proof seal will be formed where the fabric panel
is secured between the first and second clamp plates.
The fabric panels are normally installed between the
first and second clamp plates that are located on each
side of the base plate. Therefore, fabric panels will ex-
tend from both sides of the base plate. Frequently the
fabric panels will have to be pulled very tightly to have
the panels extend between the clamp plates that secure
each side of the panel. After the fabric panel has been
pulled and installed between the clamp plates the panel
will exert a force through the clamping plates against
the base plate and support cable. Often the fabric panels
will produce unequal forces that tend to bend or deflect
the base plates, the first and second clamping plates and
support cable. These forces will tend to bend or flex the

‘base plates and first and second clamping plates if they
are not capable of moving to accommodate the forces.

Also the fabric panels sometimes cannot be ade-

. quately stretched to extend between the first and second

clamp plates at each side of the panel without damaging
the panel. Accordingly, it is sometimes very helpful to
be able to bend the base plate, first and second clamp

plates and support cable a small amount to bring the

first and second clamp plates closer to the edge of the
fabric panel to allow the panel to be clamped between
the two clamp plates.

In the present invention, the base plates, first clamp
plates and second clamp plates are designed to accom-
modate movement that is caused by the unequal force
applied by the fabric panels. Since the base plates 5 are
only connected to the support cable at one end, when
the cable is moved in a direction parallel to the trans-
verse axis of the base plates, the base plates will be able
to pivot about their connection point to the cable to
accommodate this movement. However, since the ends
of the base plates are normally connected together by

the intersection of the male and female portions on adja-

cent base plates, the base plates can only pivot to an
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female portions on the base ‘plates. The small space

between the male and.female portions.and between the

ends of the adjacent base plates allows the base platesto

pivot until the Space no longer exlsts and the ends of the

adjacent base plates’ are in contact. The radius sections

at the ends of the male and female portrons assist'in

allowing pivotal movement of the base plates around

the joint between the male and female port1ons .
When the base plates plvot as descrlbed above, the

first and second clamp plates are also caused {0 move in

the same fashion. The space between the male and fe-

male portions on adjacent first and second clamp plates

accommodates this movement by the clamp plates. _
However, once the space between the male and female 15
portions is eliminated, the clamp plates will 'be in

contact on one side and this will stop further pivotal"

movement of the clamp plates and concormtantly of the
base plates. =
Since the base plates are only secured to the support
cable at one end there could be movemient, at the unse-
cured end, in a direction parallel to the transverse axis
of the base plates. However, the male and female por-

| ‘.'20

tions on the base plates are designed so that there isonly

a very small space between adjacent male and female

25

portions at the point where the portlons are Jomed to

the ends of the base plates with a radius section. The
- space between the ad_]acent male and female portlons at
the point where the inale and female portlons join the
" ends of the base plates i is usually less than § inch. There-

a small distance in a direction parailel to the transverse

axis of the base plates until the side of the male portron ..

‘comes into contact with the side of the female portron
35 SRR

_Slnce the female portlon is secured to the support cable
" the transverse motion of the male portion and the end of
the adjacent base plate stops when the male portron
~contacts the side of the female portlon Thus only Very
~small non—-prvotal transverse movement 1s perrmtted
~ between the base plates. -
Since only one end of the base plates is secured to the
| support cable, the unsecured end must be retained from
moving in a direction away from the ‘support cable. The

overlapping male and female portions on the first and
45

. 1s pos1t1oned between the ﬁrst and second clamp plates :
first and second clamp plates are attached to the base -

second. clamp plates will prevent movement in this
direction by the unsecured end of the base plates. The

~ plates with each first and second clamp plate securely

- attached to only oiie base plate ‘Also, the ends of the |
50 ‘_,‘

first and second elamp plates generally terminate near
~ the ends of the base plates. However, the ends of the
first and second clamp plates are positioned in overlap-

ping relatlonshlp Thus, the end of the second clamp
plate that is attached to the support cable by the first
=R

clamp plate and base plate will overlap the end of the
first clamp plate that is attached to the end of the adja-
cent base plate that is not connected to the support

cable. Accordlngly, if the inconnected end of the base
plate tends to move away from the cable, the first clamp
plate connected to this end of the base plate will come

into contact with the overlapprng end of the second

p

:only secured to the support cableat one end, the base
-_plates do not restrict movement in 'this direction. How-
-ever, the overlappmg male and female portions on the
“first and second clamp plates do: generally resist move-
ment of the support cable i in this direction. However, as
shown in FIG. 3, there are two layers of resilient mate-
“rial ‘between the first and second clamping plates. The
resilient material will compress when the support cable
-is moved in a direction perpendicular to the longitudinal
axes Of the base plates and allow the male and female

portions on the first and second clamp plates to move in

"thlS dlrectlon to accommodate movement of the support

Havrng descrrbed the tnvention in detarl and wrth

‘reference to the drawings, it will be understood that

such specifications are given for the sake of explanation.

-V arious modifications and substitutes, other than those

cited, can be made without departing from the scope of

the 1nventlon as defined by . the followrng claims.
-1 claim: - : .. -

i 0 Clamplng apparatus comprlsmg

‘a base plate having a male portion posmoned at the
. first.end and a female portion positioned at the
second end, the. base plate being adapted with aper-
tures, |

: .ﬁrst clamp 'plates posrtloned longrtudmally along

. each side of the base plate, the first clamp plates

PR -havlng a male portion posrtloned at_the first end
- ... .and a. female portion positioned at the second end,
fore, the unsecured end of the base plates canmoveonly -

.. the first clamp plates being adapted with first aper-

- . - tures in matching relationship with the apertures of

.- .the base plate and having second apertures; and,
second clamp plates positioned longltudrnally along

‘an outer side of each of the first clamp plates the

second clamp plates havmg a female portion posi-

... tioned at the first end and a male portion positioned

“at.the. second end, .the second clamp plates being

. adapted with- apertures in matching relationship to
. the second apertures of the first clamp plates,

i_rmeans for. holdlng said base plate and said first and'

~_second .clamp plates in clamping relatlonshlp

2. The apparatus of claim 1 wherein the male and

female portrons on the base plate are seml-cucular n

| shape

60
- . .adjacent first clamp plate the first clamp plate
clamp plate that is attached to the cable by the first

~ clamp plate and base plate. Therefore, movement of the -

unsecured end of the base plate away frorn the support'_,_._ |
65

cable will be prevented

3. The apparatus of clann 1 wherem a sealmg materlal

4. Clamping apparatus comprising:.

a plurality of base plates havlng a male portlon posr- |

tioned at the first end and a female portion posi-
f_tloned at the second end, the base plates being

adapted wrth apertures, the base plates being posi-

tioned in longitudinal ad_]acent relatlonshlp with

. the ‘male portion of one base plate engaging the

" female portion on the adjacent base plate;

ﬁrst clamp plates positioned longltudlnally along

- each side of the base plates, the first clamp plates
 having a male portion positioned at the first end

o ~and a female portion positioned at the second end,

the first clamp plates being positioned with the
male portion engaging the female portion on the

~ being adapted with first apertures in matching rela-

) _',tlonshlp with the apertures of the base plate and

'~ having second apertures; and,

It is also sometimes necessary for the support cable to

move in a direction that is perpendlcular to the longrtu—- ) -

dinal plane of the base plates Slnce the base plates are |

second clamp plates positicned longrtudlnally along
"~ an’outer side of each of the first clamp plates, the

tioned at the first end and a male portion positioned

“second clamp plates having a female portion posi-
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at the second end, the second clamp plates being

7

positioned with the male portion engaging the fe-
“male portion on the adjacent second clamp plate,
the second clamp plates being adapted with aper-
tures in matching relationship with the second
apertures of the first clamp plates,
means for holding said base plate and said first and
second clamp plates in clamping relationship.
5. The apparatus of claim 4 wherein there is a space

between the end regions and male and female portlons
on adjacent base plates.

6. The apparatus of claim 4 wherein there is a Space
between the end regions and the male and female por-
tions on adjacent first and second clamp plates.

7. The apparatus of claim 7 wherein the base plates
~are attached to a support cable.

8. The apparatus of claim 7 wherein the base plates

are attached at only one end to the support cable.

9. Means for clamping fabric roof material comprising
an elongated base plate, a pair of elongated first clamping
plates extending parallel to the base plate and disposed
“respectively on opposite longitudinal edge portions thereof,
each first clamping plate having an inner longitudinal edge
portion disposed on the respective longitudinal edge portion
of the base plate and an outer longitudinal edge portion
transversely overhanging the base plate, means for clamp-

ing the first clamping plates to the base plate, a pair of

elongated second clamping plates extending parallel to the
first clamping plates and disposed respectively on the over-
hanging longitudinal edge portions of the first clamping

plates, and means for clamping the second clamping plates

to the first clamping plates to clamp fabric roof material
therebetween.

10. Means for clampmg fabric roof material to a sus-
pended cable comprising a plurality of bearing plates

spaced from and aligned with each other longitudinally of

the cable, a plurality of elongated base plates each span-
ning the space between a pair of adjacent bearing plates
and having a first end portion disposed on one of the bear-

ing plates and a second end portion disposed on the other of

the bearing plates whereby each bearing plate has a first

end portion of one base plate and a second end portion of

another base plate disposed thereon, means for clamping
each of the bearing plates and the first end portion of the
one base plate disposed thereon to the cable without clamp-
ing the second end portion of the other base plate disposed
thereon, a plurality of elongated first clamping plates, each
base plate having a pair of the first clamping plates extend-
ing parallel thereto and disposed respectively on opposite
longitudinal edge portions thereof, each first clamping
plate having an inner longitudinal edge portion disposed on
the respective longitudinal edge portion of the respective
base plate and an outer longitudinal edge portion trans-
versely overhanging the respective base plate, means for
clamping the first clamping plates to the base plates, a
plurality of elongated second clamping plates extending
parallel to the first clamping plates and disposed respec-
tively on the overhanging longitudinal edge portions of the
first clamping plates, and means for clamping the second
- clamping plates to the first clamping plates to clamp fabric
roof material therebetween.

11. Fabric roof material clamping means as claimed in

-claim 10 wherein the unclamped second end portions of the

base plates are in loose cooperative engagement with the

10

8

12, Fabric roof material clamping means as claimed in
claim 11 wherein each of the base plates has a tongue at
one end and a groove at the other end, the tongues of the

~ base plates being loosely engaged respectively in the grooves

of adjacent base plates.

13. Fabric roof material clamping means as claimed in
claim 12 wherein the groove in each base plate is at the
clamped first end portion and the tongue is at the un-
clamped second end portion.

14. Fabric roof material clamping means as claimed in

- claim 10 wherein adjacent end portions of each pair of

15

20

23

30

35

40

45

50

longitudinally adjacent first clamping plates are in loose

- cooperative engagement with each other permitting limited

movement therebetween widthwise thereof

15. Fabric roof material clamping means as claimed in
claim 14 wherein each of the first clamping plates has a
tongue at one end and a groove at the other end, the
tongues of the first clamping plates being loosely engaged
respectively in the grooves of adjacent first clamping plates.

16. Fabric roof material clamping means as claimed in
claim 15 wherein the groove in each first clamping plate is
at the end thereof corresponding to the unclamped second
end portion of the base plate to which it is clamped and the
tongue is at the end thereof corresponding to the clamped
first end portion of the base plate.

17. Fabric roof material clamping means as claimed in
claim 10 wherein adjacent end portions of each parr of
longitudinally adjacent second clamping plates are in loose
cooperative engagement with each other permitting limited
movement therebetween widthwise thereof.

18. Fabric roof material clamping means as claimed in
claim 17 wherein each of the second clamping plates has a
tongue at one end and: a groove at the other end, the
tongues of the second clamping plates being loosely en-
gaged respectively in the grooves of adjacent second clamp-
ing plates.

19. Fabric roof material clamping means as claimed in
claim 18 wherein the groove in each second clamping plate
Is at the end thereof corresponding to the clamped first end
portion of the base plate to which it is indirectly clamped
through the respective first clamping plate and the tongue
is at the end thereof corresponding to the unclamped sec-
ond end portion of the base plate.

20. Fabric roof material clamping means as claimed in
claim 10 wherein each of the first clamping plates has a
tongue at one end and a groove at the other end, the
tongues of the first clamping plates are loosely engaged
respectively in the grooves of adjacent first clamping plates,
each of the second clamping plates has a tongue at one end
and a groove at the other end, the tongues of the second
clamping plates are loosely engaged respectively in the

~ grooves of adjacent second clamping plates, each of the

55
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second clamping plates is reversed from its respective first
clamping plate with respect to the tongues and grooves, the
tongue of each second clamping plate attached indirectly to
a first base plate overlaps the tongue of a first clamping
plate attached to an adjacent second base plate, and the
grooved end of each second clamping plate attached indi-
rectly to the second base plate overlaps the grooved end of
a first clamping plate attached to the first base plate.

21. Means for clamping fabric roof material to a sus-
pended cable comprising a plurality of U-bolts partially

 Surrounding the cable and spaced from and aligned with

65

clamped first end portions of adjacent base plates permit-

ting limited pivotal movement therebetween widthwise

thereof.

each other longitudinally of the cable, a plurality of bear-

“ing plates spaced from and aligned with each other longitu-

dinally of the cable and respectively mounted on the U-
bolts and enclosing the cable therein, a plurality of elon-
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gated base plates each spanning the space between a pair of
adjacent bearing plates and having a first end portion
disposed on one of the bearing plates and also mounted on
the U-bolt associated therewith and a second end portion

disposed on the other of the bearing plates free of the U-bolt 5

associated therewith, each of the U-bolts having a pair of
nuts disposed respectively on opposite end portions thereof
and clamping the respective bearing plate and the first end
portion of the respective base plate to the cable, a plurality

pair of the first clamping plates extending parallel thereto
and disposed respectively on opposite longitudinal edge
portions thereof, each first clamping plate having an inner

120

10

longitudinal edge portion disposed on the respective longi-

tudinal edge portion of the respective base plate and an
“outer longitudinal edge portion transversely overhanging

the respective base plate, means for clamping the first
clamping plates to the base plates, a plurality of elongated
second clamping plates extending parallel to the first
clamping plates and disposed respectively on the overhang-

 ing longitudinal edge portions of the first clamping plates,

- of elongated first clamping plates, each base plate having a 10 __ahd means for tlamping the second clamping plates to the.
' - first clamping plates to clamp fabric roof material therebe-
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