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ABSTRACT: A wire crimper for crimping uncrimped wire
from a coil to obtain a straight crimped wire to be used in
fabricating conveyor belts, comprising a head member, a pair

- of crimping wheels mounted on the head member in such a

fashion that the crimping wheels are freewheeling and partly
mesh in a mesh zone, said head member being rotatable about
its axis, the mesh zone between the crimping wheels being on a
line between the axes of the wheels and also on the rotatable
axis of the head meniber, and mechanism for pulling the wire
from the coil through the mesh zone between the wheels in
order to crimp the wire.
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1
WIRE CRIMPER

BACKGROUND OF THE INVENTION

This invention relates to the crimping of wire, and more par-
ticularly concerns the crimping of wires which are to be
fabricated into conveyor belts. .

In the crimping of wire for making conveyor belts, it is im-
portant that the wires be uniform and regular in order that the
wire conveyor belts may be assembled easily and operate
satisfactorily. In conventional wire crimping machines, crimp-
ing wheels are provided which are power-driven. The wire is
fed to the power-driven crimping wheels from a coil, and the
wire must undergo a prestraightening operation between the
coil and the crimper so as to Jose the curl which was imparted
to it while wound in the coil. The straightened wire is then
forced into a symmetrical pattern, generally sinusoidal in
shape, by passing the wire through the pair of driven, gear-
shaped crimping wheels. The desired crimp-to-crimp spacing
and the depth of the crimp are obtained by selecting crimping
wheels of proper tooth pitch, and by setting the proper
amount of mesh between the two gears. However, because of
backlash in the machine gear train that drives the wheels, er-
ratic pulling torque,.and other problems, the symmetry of the
crimp is distorted and the crimp imparted to the wire is errati-
cally irregular, and this causes problems in fabricating the
crimped wires into a conveyor belt.

To overcome’ the problems which produce irregularly'

cnmped wires in- crimping machines having power-dnven
crimping wheels, it has been proposed to build a new crimping
machine having a closely coupled servosystem to maintain op-
posed tooth to tooth position and the required distributed
torque necéssary to produce.an acceptable regular -crimp.
However, the required servo control system would be so com-
plex and expensive that this proposal was dropped. '

SUMMARY OF THE INVENTION

Accordingly, it is an object of this invention to provide a
wire crimper which produces an acceptable regular crimped
wire suitable for fabrication into a conveyor belt, and does so
without the complexity and expanse of the an electrical con-
trol system and without a prestraightener. This object is ac-
complished by providing a wire crimper having a pair of
crimping wheels that are entirely freewheeling. The un-
crimped wire is pulled through freewheeling crimping wheels
mounted on a head member that is rotatable about its axis,

and the mesh zone between the wheels is on a line between the -

axes of the wheels and also on the rotatable axis of the head
member. The resulting crimped wire is straight, having lost the
cur] of the coil, and is symmetrical.

BRIEF DESCRIPTION OF THE DRAWINGS

Other objects and advantages of the invention, including its
simplicity and economy, will further become apparent
hereinafter and in the drawings, in which:

FIG. 1 is a view in front elevation of a wire crimper con-
structed in accordance with this invention;

FIG. 2 is a view in section taken as indicated by the lines and
arrows 2-2 which appear in FIG. 1;

FIG. 3 is an overall view, partly diagrammatic, of the wire
crimping apparatus including the coil, the lead-in guide, the
wire crimper, and the wire pulling mechanism;

FIG. 4 is an enlarged partial view of the crimped wire
produced by the wire crimper;

FIG. § is a view in side elevation of the wire crimper of FIG.
1 :

FIG. 6 is a view in rear clevation taken as indicated by the
lines and arrows 6-6 which appear in FIG. §;

FIG. 7 is a view in top plan of the wire crimper of FIG. 1;

FIG. 8 is a diagrammatic view in front elevation of the wire
crimper with its head in vertical position with the crimping
zone between wheels being on a line between the axes of the
wheels and coinciding with the rotatable axis of the head
member;
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FIG. 9 is a diagrammatic view in front elevation showing the
wire crimper with its head rotated counterclockwise with the
crimping zone being located above the rotatable axis of the
head member;

FIG. 10 is a diagrammatic view in front elevation with the
head of the wire crimper being rotated clockwise and the
crimping zone being located below the rotatable axis of the
head member;

FIG. 11 is a diagrammiatic view of the wire crimper showing
its head rotated counterclockwise;

FIG. 12 is a partial view on an enlarged scale of the crimped
wire obtained from the wire crimper of FIG. 11;

FIG. 13 is a diagrammatic view of the wire crimper with its
head rotated clockwise; and

FIG. 14 is a partial view on an enlarged scale of the crimped
wire obtained from the wire crimper of FIG. 13.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Although specific terms are used in the following descrip-
tion for clarity, these terms are intended to refer only to the
structure shown in the drawings and are not intended to define
or limit the scope of the invention:

Turning now to the specific embodiment of the invention
selected for illustration on the drawings, there is shown a wire
crimper 11 for taking a curled uncrimped wire 13 from coil 15
and crimping it to obtain a straight crimped wire 17. Crimper
11 comprises a head member 19, a pair of crimping wheels 21,
23, means including bearing housings 25, 27 for mounting
crimping wheels 21, 23 on head member 19 so that they are
freewheeling and partly mesh in a mesh zone 29, and means or
mechanism 31 for pulling the wire from coil 15 through mesh
or crimping zone 29 between crimping wheels 21 and 23 in
order to crimp the wire. Pulling mechanism 31 may be a-pair
of power-driven wheels 32 having a resilient facing 34 of
polyurethane. The resilient facings 34 of wheels 32 frictionally
engage the sides of the crimped wire 17 since wheels 32 are in
engagement.

A lead-in guide 36 is mounted at the entrance to the bite of
crimping wheels 21, 23 on level with crimping zone 29 to
guide the wire 13 from the coil 15 to the crimping zone so that
the wire 13 enters crimping zone 29 on a line which is tangen-
tial to crimping wheels 21, 23. Lead-in guide 36 includes three
pairs of rollers having grooves in their circumference to pass
the wire. The grooves of the middle rollers are narrower than
the grooves of the pair of rollers nearest the coil 15, and the
grooves of the pair of rollers nearest the crimping wheels 21,
23 are narrower than the grooves of the pair of middle rollers
so that the roller grooves exert more control over the wire as it
approaches the crimping zone 29.

Head member 19 is mounted on a shaft 33 which forms the
axis of the head member, and crimping wheels 21, 23 are pro-
vided with shafts 35, 37, respectively. Mesh zone 19 is on a
line 39 between the axes 35, 37 of the wheels 21, 23 and is also
on the rotatable axis 33 of the head member 19.

Head member shaft 33 is rotatably supported in blocks 40
and is locked against rotation by a lock mechanism 41 adapted
to lock the shaft 33 and head member 19 in any desired angu-
lar position. When it is desired to change the angular position
of the head member 19, lock mechanism 41 is released, shaft
33 is rotated to the proper setting, and mechanism 41 is
relocked. An indicator 43 may be formed at the end of shaft
33 to show degrees of angle in cooperation with a pointer 44.

Bearing housings 25 and 27 have an opening with roller
bearings therein that rotatably support shafts 35 and 37 of the
crimping wheels.

To adjust the distance between crimping wheels, bearing
housings 25 and 27 have a slot 45 formed therein that receives
a stud 47 extending outwardly from head member 19. The side
edges of bearing housings 28 and 27 ride in paraliel facing
grooves 49 formed in head member 19, and a clamping nut 51
is screwed onto threaded stud 47 and is tightened to clamp the
bearing housing in proper position. Inwardly facing grooves 49
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serve to keep movement of the housing, when clamping nut 51
is untightened, along the line 39 between the axes of the
crimping wheels. .

In operation, the wire is pulled by mechanism 31 from coil
15 and through mesh zone 29 between crimping wheels 21
and 23 to obtain the crimped wire 17. Resilient facings 34 of
the wheels 32 frictionally grasp the sides of the wire and pull
the wire 17 directly from coil 15 to the crimping wheels 21, 23
without passing through any prestraightening means.

If the desired crimped depth is deep enough, the curl of the
wire from the coil is overcome, and crimped wire 17 is
straight. However, if the desired crimp is a light crimp that
does not straighten the wire, the wire may be straightened by
offsetting the head member 19 a sufficient number of degrees
to curl the wire in the opposite direction and thereby obtain a
straight crimped wire.

It is to be noted that the pull on the wire need not be in a
horizontal direction just so long as the axis 33 of the head

member 19 is midway between the crimping wheels so as to-

coincide with crimping or mesh zone 29. Wire crimper 11 is a
significant improvement over conventional wire crimping
machines utilizing power-driven crimping wheels, and is much
more economical than the proposed fully automatic crimper
with electrical controls.

Head member 19 is centrally cantilevered and balanced
about its shaft 33. If desired, mechanism 41 may be unlocked
so that head member 19 is free to swing or rotate to assume a
position perpendicular to the force imposed by the wire as it
passes between the crimping wheels 21, 23.

Dial indicators 53, 55 are mounted on spring-loader plun-
gers attached to head member 19 and serve to measure the
position of the crimping wheels 21 and 23 relative to each
other and in respect to the axis 33 of head member 19. Crimp
depth is preset as follows: The wheels 21, 23 are adjusted to
contact the wire between two opposing teeth, and dial indica-
tors 53 and 55 are set to zero. Then, to obtain a 50 percent
crimp depth from a .080 inch diameter wire, each wheel is in-
termeshed by .020 inch by moving bearing housings 25, 27
toward each other by .010 inch as indicated by dials 53, 55.

There are two factors that define the symmetry of a single
crimped element as shown in FIG. 4. One is pitch distance 57
and the other is span lengths 59 and 61. It is important to
develop a constant pitch distance 57 along the length of wire
17, and it is also desirable to maintain span 59 equal to span
61 so that an extended section of crimped wire 17 progressive-
ly, and repetitively, corresponds to the pitch of an interlocking
spiral wire of the conveyor belt. The crimped wire 17 forms
the cross rods of the belt.

One of the advantages of the invention is its ability to accept
a bent or curled length of wire 13, curled because of its set in
coil 15, and cause it to become straight while crimping it. This
occurs when mesh zone 29 coincides with the axis 33 of head
member 19, and this condition is shown diagrammatically in
FIG. 8.

However, if crimping zone 29 does not intersect axis 33 but

instead is above it, and shaft 33 is unlocked, pulling the wire
through the crimping wheels 21, 23 tilts head member 19
counterclockwise as shown in FIG. 9 and causes crimped wire
17a to curl upwardly.

If mesh or crimping zone 29 is located below axis 33 and
shaft 33 is unlocked, pulling the wire through crimping wheels
21, 23 tilts head member 19 clockwise to the position shown
in FIG. 10 and crimped wire 176 assumes a curl downwardly.

Accordingly, if crimping zone 29 coincides with axis 33,
crimped wire 17 is straight and has a balanced crimp, provided
the notch is deep enough to overcome the natural set of wire
13 imparted by coil 15.

For example, a .080 diameter wire was run through crimp-
ing zone 29 of wire crimper 11 with the depth of crimp set at 1
times the wire diameter, .080 inch, with the crimping zone 29
positioned so as to coincide with head member axis 33, and a
crimped straight wire 17 was obtained.
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When the crimped depth was reduced to one-half times wire
diameter, .040 inch, the crimped wire produced was not
straight but instead retained partial coil curvature. However,
when the head member 19 was rotated clockwise, the opposite
direction to the coil curvature, the crimped wire produced was
straight with the crimp depth being one-half times wire diame-
ter, .040 inch. The offsetting of the head member 19 had over-
come the coil curvature. The front span was not the same
length as the rear span but this was not objectionable.

Referring to FIG. 11, a counterclockwise offset of head
member 19, with crimping zone 29 coinciding with shaft 33,
produces an upward bend and a crimp as shown in FIG. 12
with front span 63 being longer than rear span 65.

Referring to FIG. 13, a clockwise offset of head member 19,
with crimping zone 29 coinciding with shaft 33, produces a
downward bend and a crimp as shown in FIG. 14 having a
front span 67 which is shorter than rear span 69.

Referring more particularly to FIG. 5—7 locking
mechanism 41 includes a clamping bar 71 which rides on shaft
33 and may be clamped onto the shaft 33 to stop any shaft
rotation by bolts 73 extending from the ends of bar 71 to
clamping plates 75. Bolts 77 attach plates 75 to a base
member 79 and the plates are supported by springs 81.

To check the accumulated a error along a given length of
crimped wire, two sections were cut from selected runs and
mounted on a strip of plywood, one on top of the other. Nails
were placed at random crimp notches approximately 12 to 15
inches apart to secure the and align the samples. Visual in-
spection detected no relative error or out-of-phase progres-
sion. Then the top length was removed and turned end-for-end
and replaced as before. The crimps again matched quite per-
fectly indicating a well-formed symmetrical shape.

It is to be understood that the form of the invention
herewith shown and described is to be taken as a presently
preferred embodiment. Various changes may be made in the
shape, size and arrangement of parts. For example, equivalent
elements may be substituted for those illustrated and

* described herein, parts may be reversed, and certain features

of the invention may be utilized independently of the use of
other features, all without departing from the spirit or scope of
the invention as defined in the subjoined claims.

I claim: i

1. A wire crimper for crimping uncrimped wire from a coil
to obtain a straight crimped wire, comprising a head member,
a pair of crimping wheels mounted in a plane, means for
mounting the wheels on the head member so that the crimping
wheels are freewheeling and partly mesh in a mesh zone,
means for pulling the wire from the coil through the mesh
zone between the wheels in order to crimp the wire, and
means for rotatably mounting said head member in a plane
parallel to the plane of the crimping wheels and about a head
member axis which is perpendicular to the plane of the crimp-
ing wheels.

2. The wire crimper of claim 1 wherein the mesh zone
between said wheels is on a line between the axes of the
wheels.

3. The wire crimper of claim 1 wherein the mesh zone
between said wheels is. on the rotatable axis of said head
member.

4. The wire crimper of claim 1 wherein the mesh zone
between said wheels is on a line between the axes of the
wheels and also on the rotatable axis of the head member.

5. The wire crimper of claim 1 wherein each crimping wheel
is provided with a shaft, and said mounting means comprises a
pair of bearing housings that rotatably support the shafts of
the crimping wheels.

6. The wire crimper of claim 1, including means for adjust-
ing the angular position of the head member in a plane parallel
to the plane of the crimping wheels.

7. The wire crimper of claim 1 including means for adjusting
the distance between wheels.

8. The wire crimper of claim 7 wherein each crimping wheel
is provided with a shaft, said mounting means comprises a pair
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of bearing housings having openings with bearings therein that
rotatably support the shafts of the crimping wheels, and said

adjusting means includes a slot formed in the bearing housing,

a stud extending from the head member into said slot, and
means for clamping the housing to the stud at various posi-
tions along the slot. _

9. The wire crimper of claim 1, wherein the ‘pulling means is
a pair of power-driven wheels which have resilient facings that
frictionally grasp the sides of the crimped wire and pull the un-
crimped wire directly from the coil to the crimping wheels
without passing through any prestraightening means.

10. A wire crimper for crimping uncrimped wire from a coil
to obtain a straight crimped wire, comprising a head mf
member, a pair of crimping wheels mounted in a plane, means
for mounting the crimping wheels ‘on the head member so that
the crimping wheels are freewheeling and partly mesh in a
mesh zone, and means for pulling the wire from the coil
through the mesh zone between the wheels in order to crimp
the wire, said head member in a plane parallel to the plane of
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the crimping wheels and about 4 head member axis which is
perpendicular to the plane of the crimping wheels being on a
line between the axes of the wheels and also on the rotatable
axis of the head member, means for adjusting the distance
between crimping wheels, each crimping wheel being pro-
vided with a shaft, said mounting means including a pair of
bearing housings having openings with bearings therein that
rotatably support the shafts of the crimping wheels, said
means for adjusting the distance between crimping wheels in-
cluding a slot formed in each bearing housing, a stud extend-
ing from the head member. into. each slot, and means for
clamping each housing to its stud at various positions along
the slot, said pulling means including a pair of power-driven
wheels which have resilient facings that frictionally grasp the
sides of the crimped wire and pull the uncrimped wire directly
from the coil to the crimping wheels without passing through
any prestraightening means. :



