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The present invention involves a method for forming a one-piece band clamp (48). The band clamp (48) is made by sever-

ing band material (39) to a proper width, forming the band material to a desired length, removing a portion of the band to form a_
void (50) in one end (26) of the band material, inserting a deformation device (52a, 52b) into the void (50), and deforming the
band material adjacent to the void to form a slot in the band material sufficiently wide to allow insertion of the band body (24).
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METHOD OF PRODUCING AN IMPROVED
ONE-PIECE BAND CIAMP
FIELD OF THE INVENTION
The present invention relates to a method for forming
a band clamp, and more particularly to a method for

producing a one-piece, low profile, band clamp.

BACKGROUND OF THE INVENTION

One-piece fastening or clamping devices are well known
and are used for a variety of purposes. In one application,
band clamps are used to secure electric shielding or
insulation about electric wire. In another application,
band clamps are used to secure pipe or other couplings to
hose connectiors. Generally, however, fastening and
clamping devices, such as band clamps, are used to reduce
the size of any gap between the object constrained and the
band adjacent thereto. Consequently, it can be appreciated'
that a one-piece band clamp is useful in any number of
situations since it is not necessary to carry separate band
sections and buckles and a tool to assemble them.

One type of commercially available one-piece planarr
cable-tie, made by the assignee of the present invention,
includes a buckle section having a width gréater than the
remaining band body which is insertable therein. The
cable-tie is produced by a method, such as stamping or die
cutting, that cannot fully utilize the band material.
Spécifically, due to the extra width of the buckle section

as compared to the band body, material between adjacent
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cable?ties is neceséafily wasted'during the manufacturing
process. 7 | 7

A clamping device that is useful for numerpns clamping
jobs is discloséd‘in,U;S. Patent Nn. 4,896,402 to Jansen et
al., issued January 30, 1990 and entitled ncable Tie." The
device is a one—plece cable tie that utilizes a multi-
planar buckle section through which the free end of the
band is 1nserted. Jansen et al. also discloses that the
cable tie is preferably made by a machine process in which
the clamps are alternately formed on opposing sides of a
sheet of metal material. The machine pfocess must utilize
this procedure.because‘the buckle section is significantly
wider than the overéll band.. : Conseguently, this
fabficating process wastes’méterial and adds a step to the

manufacturing process which reduces efficiency. Moreover,

the resulting'clamp, when properly secured, results in a

relatively high-profile clamp buckle and band 1nterface.
‘Another one-piece clamplng dev1ce 1s disclosed in U.S.
Patent No. 4,896,402 to Young, lssued June 21, 1988 and
entitled "Band Clamp with Formable Buckle." The device
comprises a multi-planar bucklérsection:and a planar band

body section. The device is fabricated by' stamping a

~ buckle section with "wings" perpendicular to the band's

body section. The wings are then.folded toward each other
in abutting relation to fofm an opening. Finally, the
Winés are welded or braised tpgetherrat the abutting ends
to form the continuous loop of the buckle. This process

not only produces a high-profile clamp buckle and band



WO 93/04798 PCT/US92/07224

10

15

20

25

-3

interface, but the initial stamping process wastes material

“and the bending and welding processes are both expensive

and time consuming.

In U.S. Patent No. 4, 646, 393, also to Young, issued
March 3, 1987 and entitled "Clamping Band for
Electromagnetic Shielding Band Cable Connector," a one-
piece clamping device for use in constraining electro-
magnetic shielding is disclosed. This device also comprises
a multi-planar buckle section and a planar band section.
The buckle includes a pair of abutting wings that are
welded together after being folded to create a single,
longitudinally extending opening.

Another commercially available one-piece cable tie,
that has been made by the assignee of the present
invention, includes a buckle having a raised section with
slots formed on opposing sides of the raised section. The
raised section, forming a high- profile buckle, is formed
by punching the buckle in two opposing directions. However,
the buckle side edges are flat and not raised.

A further integfal band clamp is disclosed in U.S.
Patent No. 4,541,146 to Giannone, issued September 17, 1985
and entitled "Clinching Clamp Device and Method of
Attachment." The band comprises a multi-planar buckle which
utilizes an "anchor" section to securely fasten the band to
the encircled objects. The buckle and anchor are formed by
taking an elongated strip of readily bendable metal and
making a series of at least two convolutions of the band

which have been bent at right angles to the device. The



WO 93/04798 : PCI/US92/07224

10

15

20

25

-4
convolutions are wound -in such a manner as to define a

through-going passageway. This process of»manufacture is

inefficient because the step of twisting the band to

produce a through-going passageway is expensive and time-
consuming. 7 | | '

Other one-piece clamps are illustrated in U.S. Patent
No. 356,083 to Schrader, et él., issued January 11, 1887

and entitled "Clamp for Hose Cbuplings“ and U.S. Patent No.

157,032 to Smith, issued November 17, 1874 and entitled

"Bajl-Ties." Schrader, et al. describes a hose clamp
having a number of projections that can be folded. to
provide a buckle. In_thé Smith patent, wings integrally
formed with the band are bent over to engage pprtions of
the band. The manufacture of both. these devices
necessarily requiresrthe utilization of either wasteful
metal stamping‘or*expensi#e.behding and welding techniques;

A one-piece cable tie is also described-in.U}S. Patent
No. 3,660,869 to caveney, et al., issued May 9, 1972 and

entitled "One-Piece Cable Tie." This tie is characterized

'by"the use of a rQWjof teéth disposed on one longitudinal

surface of the strap. The patent also describes a plastic
molding process for making'the cable ties. Similar devices
are disclosed in U.s. Patent No. 4,272,870 to McCormick,

issued June 16, 1981 and entitled "Synthetic Plastics Tie

Member" and;U.S. Patent No. 4,507,828'to Furutsu, issued

April 2, 1985 and entitled "Bundling Belt Device." The

cable ties of McCormick and Furutsu are also manufactured

using plastic molding‘teéhniques.

w
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Although one-piece clamps or cable ties and the
process of their manufacture are relatively well known,
there is a need for a method for manufacturing a one-piece
clamping device having a low profile buckle, that can be
produced quickly, inexpensively and without waste of

material.

SUMMARY OF THE INVENTION

The present invention involves a method for forming a
planar band clamp with a strap or band section and an
integral buckle section formed at one end of the band
section. Further, the present band clamp, when properly
iﬁstalled, has a relatively low-profile in relation to the
objects being constrained, which can be useful in limited
space situations and in substantially preventing the
unwanted creation of a gap between the clamp and ' the
external object. The present process provides numerous
advantages, including the ability to produce a one-piece
clamp in a more efficient and less costly manner than has
previously been available. Specifically, the present
method creates a one-piece clamping device that involves
relatively few, uncompiicated steps while substantially
reducing material waste.

In one embodiment of the present process, a roll of
material is provided having a width and length at least
equal to the band section of the one-piece band clamp. The
material's thickness 1is determined by the specific

specifications of each individual band clamp. Generally,
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the material is fed through a device that cuts the material
to the desired individual band width. The individual band

width material is then gathered and wound into a second

roll.

Next, the bahd material on the second roll is fed
through a finishing apparatus. The finishing apéaratus
forms the r,band material to the desired band length.
Further, in one embodiment of the invention, the free end
of the band's body is formed' to a taper. The - tapered
section of the band is used to facrilitat-e engagement of the
band body with the band buckle, generally | making
utilization of the band clamp easier. Next, a portion of
the band is removed to form a void in the end of the band
opposite the free end, to form the buckle ‘éection. The
void can be produced by any number of mefhods, the exact
method of creating the void is unimportant to the present
invention, and may comprriser stamping, die cutting, etc.
The void muét be large enough to allow engageﬁlent of a
material deformation or stretching device.

Third, the band ris positioned so that the material
deformation dev:.ce can be :mserted into the v01d once
inserted, the device deforms the band mater1a1 adj acent the
void to form a slot. The slot must be at least slightly
wider than the band width to- facilitate proper engagement
of the free end with the buckle. In another embodiment,
the buckle section can be pressed to remove ahy previously

created nonplanar deformities. It should alsb be under-

(29
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stood that it is unimportant whether the slot is formed or
cutting the band to proper length is conducted first.

In view of the foregoing summary, it is readily seen
that important objectives have been achieved by the present
invention. A method of producing a planar one-piece
clamping device is provided that can be made by means of a
relatively inexpensive manufacturing process that creates
less waste. Consequently, when the band clamp is made of
relatively expensive material, the cost of making the band
clamp is maintained at a commercially acceptable level.

Additional édvantages of the present invention will
become readily apparent from the following discussion when

taken in conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

For a more complete understanding of the present
invention, reference is now made to the Detailed
Description taken in conjunction with the accompanying
Drawings, in which:

Fig. 1 is a perspective view of a one-piece band clamp
formed in accordance with the present invention;

Figs. 2A and 2B illustrate attachment of the one-piece
band clamp and shows a fully-attached one-piece band clamp
about an object to be constrained;

Fig. 3A illustrates a first step of severing the band
material to the required band width and individually

spooling each length of severed material;
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Fig. 3B illustrates 'generally' a secbnd step of
cutting, punching and stretching the spooléd band material

to form the one-piece band clamp;

Fig. 4A, 4B, 4C and 4D illustrate a band after various
steps in accordance with the present invention; and
Fig. 5&, 5B, 5C and 5D illustrate a band after various

steps in accordance with an alternative process of the

present invention.

DETAILED DESCRiPTION OF THE INVENTION

The present invention is useful in forming a one-piece
band clamp utilizihg a process which is cost effective,
efficiént and produces little material waste. The invention
is an improved method for forming the band clamp 20 of Fig;
1. The band clamp 20 includes a band or strap section 22
having a free end 24 andr a buckle Seciion 26 distal
thereto. The buckle section 26 is designated using a dotted
line in Figs. 1, 4 aﬁd Sralthough it should be understood
that the band 22 isrintegralrwith,the'buckle section 267and
the dotted line merely provides a convenient reference for
differentiating the band 22 from the buckle section 26.
Further, the band or strap section 22 is of any
predetermined'length sufficient.to wrap{about the object

being constrained.

With reference to Fig. 2, the band clamp 20 can be

secured about anfobject to be constraihed 30, such as a

representative tube, by inserting the free end 24 through

a slot 32 in the buckle section 26. Next, the free end 24

“y
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is inserted into a banding tool 34. The tool 34 tightens
the band clamp 20 to a desired pressure about the object to
be constrained 30. The tool 34 then securely locks the
band clamp 20 and any excess band section 22 may be
removed, leaving a low-profile fully locked buckle 36.

The method of forming the band clamp 20 is illustrated
in Figs 3, 4 and 5. Fig. 3A shows a spooled roll 38 of
band material 39 being fed into a material severing device
40. The band material 39 is severed into the proper width
of the band section 22 forming strips 42. The strips 42 are
then wound into second spool rolls 44 (only one of which is

shown) in anticipation of further processing. Next, the

strips 42, previously wound into the rolls 44, are fed into

the finishing apparatus 46 (see Fig. 3B).

Within the finishing apparatus 46 the strips 42 are
cut, stamped or otherwise formed, as is well known in the
art, to a desired length, resulting in a band blank 48, as
illustrated in Figs. 4A and 5A. The band blank 48 can be
further formed, as is well known in the art, to supply a
taper at the free end 24. It is important to realize
however, that tapering the free end 24 is not necessary for
the band clamp 20 to properly operate, rather it is only to
facilitate insertion of the free end 24 into the buckle
slot 32.

Thereafter, a portion of the band is removed to form
a void 50 in approximately the center of the buckle section
26. The void 50 can be formed by any number of methods

well known in the art. In one embodiment of the present
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1nventlon, the void 50 -is dié cut. Furthermore, the void
50 must be formed so as to allow the insertion of a
stretching or deforming device. Once arstretching device is
inserted,into the void,sb, sufficient pressure is asserted
to deform the material adjacent the void 50 to create the
slot 32. |

Figs. 4C and 4D illustrate'bne method for forming the
slot 32. Fig. 4C shows the insertion of pins 525 and 52b
into approximately the center of the void 50. At
insertion, the pins 52a and 52b are proximate each other.
Once properly insérted, the pins 52a and 52b are separated,
by any appropriate device known in the art, until,the
material adjacent the void 50 is sufficiehtly deformed into
portions 54. The plns 52a and 52b are then removed.

Another method for stretchlng'ls shown in Figs. 5c and
5D. A wedge 56 is utilized to accomplish deformation of
the material adjacent the v01d 50 into the portions 54.
Specifically, the wedge 56 is inserted into approx1mate1y
the center of the void 50. Once properly inserted, the
wedge 56 is pressed further into the void 50, ;by any
appropriate device known in the art; until the material
adjacent the void 50 isrsufficiently deformed into the
portions 54. The ﬁedge Séris thenrremoved. Utilizing
eiﬁher method for stretching, onevskilled in the art should
realize that the buckle section 26 of the band blank 48
could' be positioned within a die prior to deformation

thereof to ensure proper formation of the slot 32.

o
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It may also ber understood that it is unimportant
whether the buckle' section 26 is formed prior to or
subsequent to cutting of the strips 42 into the band blanks
48. Moreover, as is well known in the art, the band blank
48 can be pressed in any appropriate manner, subsequent to
the deformation process, to insure the band clamp 20 is
generally planar in cross-section or is formed into an
other desirable shape.

Although the present invention has been described with
reference to particular embodiments, it should be
appreciated that further embodiments can be provided within
the spirit and scope of this invention as defined by the

claims set forth herein.
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What Is Claimed Is:
1. A method for p:oducing a 6ne-piece pand clamp,
comprising the steps of: |
(a)' forﬁing a iength,of a band into a generally
rectangular shape; |
(b) removing a portionrof the said band in a
flrst section thereof to form a void; and -
(c) deformlng said band‘adjacent Sald void into
a slot portlon to form a buckle in said first section for
receiving a second sectlon of said band distal said first
section, while reducing the amount of band material that is
wasted. |
2. The method of Claim 1, further cgmprising the
step of: | | |
tapering said second éection.to facilitate engagement
of sald second sectlon with said buckle.
3. The method of Claim 1, wherein said step of
deforming further éomprises:
forming'said buckle.withfé width less than or equal to
two times a width of said band. |
4. The method of Claim i,'wherein said step of
removing a portion of said band further comprises:
punching said band with a tool and die apparatus.

5. The method of Claim 1, wherein the step of

deforming further comprises:

inserting pins into said void; and
stretching said band adjacent said void with said

pins.
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6. The method of Claim 1, wherein the step of
deforming further comprises:
inserting a wedge into said void; and
stretching said band adjacent said void with said
5 wedge.
7. The method of Claim 1, further comprising the
step of:
shaping said buckle after said step of deforming.

8. A one-piece band clamp formed in accordance with

the method of Claim 1.
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9. | A method for forming a band clamp, comprising the
steps of:

slitting a sheet of banding‘material into'é,plurality
of individual bands each having a uniform width throughout
their length;

confacting‘each of said individual bands with a device
to remove a portion of said band and form a void therein;
and |

stretching poftions of said band around said void to
form a generally eldngated slot transvérse to said length,
said slot being dimensioned to receive said width of said
bands therethrough.

| 10. The method of Claim 9, further comprising the

step of:

tapering said second section,to facilitéte engagement
of said second section with said buckle.

11. The method of Claim 9, wherein said step of
contacting a portion of said band further comprisés:

punching said band with a tool and die apparatus.

12. The method of VClaim, 9, wherein the step of
stretching further comprises:

inserting pinslinto said void; and

‘stretching said bahd.adjacentrsaid void with said

pins.

9
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13. The method of Claim 9, wherein the step of
stretching further comprises:
inserting a wedge into said void; and
stretching said band adjacent said void with said
5 wedge.
14. The method of Claim 9, further comprising the
step of:
flattering said buckle after said step of deforming.
15. A one-piece band clamp formed in accordance with

the method of Claim 9.
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16. A method for forming a band clamp, comprising the
steps of:

slitting a sheet ofvband material into a plurality of
individual bands each having a uniform width throughout
their length;

forming said slit band material to a desired length;

removing a portion of said band material to form a
void in a first section; and

inserting‘said:band material into a deformation device
to form a slot in said first section to form a buckle. '

17. The method of Claim 16, further comprising the
step ofﬁ '

tapering a second section, distal said first section,

to facilitate engagement pf‘said second section with said

buckle.
~18. The method of Claim 16, wherein said step of

removing a portion of said band further comprises:
punching saidrband with a tool and die apparatus.
19. The method of Claim 16, wherein the step of
deforming further compriées: :
rinsérting pins into said void; and
stretching said band adjacent said void with said

pins.

K4

“#
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20. The method of Claim 16, wherein the step of
deforming further comprises:
"inserting a wedge into said void; and
stretching said band adjacent said void with said

5 wedge.
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