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(57) Abstract: Various embodiments of an apparatus and method for impact forming a cotter pin (30) in a brake assembly (70) are
disclosed. In one example, an impact forming tool (10) comprises a handle (12) for receiving an operating force, a stationary portion
(14) and a hammer portion (20). The stationary portion (14) is connected to the handle (12) at a proximate end. An orientation pin
(16) is positioned on a distal end and two anvil pins (18A) are positioned on the stationary portion (14) between the proximate end
and the orientation pin (16). The hammer portion (20) communicates with the operating force and moves linearly across the face
(15) of the stationary portion (14) from a first position to a second position. The hammer portion (20) has a symmetrical arcuate end,
wherein a vertex (24) of the symmetrical arcuate end is between the two anvil pins (18A) when the hammer is in the second position.
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APPARATUS AND METHOD FOR IMPACT FORMING A COTTER PIN

Background

{0081} The present invention relates to embodiments of an apparatus and method for
forming a cotter pin. Cotter pins are generally metallic fasteners with two tines that are bent
during nstallation. The cotter pin holds two different components together while allowing
the two coraponents to move or rotate with respect to cach other. In one example, a first of
the two components is inserted through a second component and the cotter pin is inserted
into an aperture in the first component. The two tines are bent such that the cotter pin cannot
be removed from the first component. Aun example of a commercial vehicle application for
cotter pins includes inserting a cotter pin through a clevis pin and bending the cotter pin tines

to connect a yoke to a slack adjuster via the clevis pin.

18062} Several methods exist for bending the tines of a cotter pin. One common
method is a manual method where the operator uses pliers to first grab one of the tines of the
cotter pin and bend the pin outward away frovo the other tine. Then the operator grabs the
second tine of the cotter pin and bends the second tine in the opposite direction. Manual
bending of the tines requires a twisting motion of the operator’s wrist, which may cause
ergonomic issues over long periods of repetitive motion. There is no automatic check in the
process to confirm that the operator actually bent both tines. The bend may not have been
complete enough to hold the cotter pin in the first component and the cotier pio may fall out

of the first component.

HEHIEY Another method to bend cotter pins is the use of automatic tools. Automatic
tools are typically rotational tools that grab one longer tine of the cotter piv and bend the
longer tine first. Then the tool rotates again to grab the second shorter tine of the cotter pin

to bend if in an opposite direction. These machines are generally large and are designed for
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applications where the cotter pin is easily accessible. The automatic machines require

special types of cotter pins having one tine longer than the other.

Summary

{0004} Various cmbodiments of an apparatus for impact forming a cotter pin are
disclosed. In accordance with one example, the apparatus is a tool comprising a handle
configured to receive an operating force, a stationary portion and a hammer portion. The
stationary portion has a {face and is conuected to the handle at a proximate end portion. An
orientation pin is positioned on a distal end portion of the face of the stationary portion and
two anvil pins are posttioned on the face of the stationary portion between the proximate end
portion and the orientation pin. The hammer portion cornmunicates with the source of
opcrating force and 1s configured to move linearly across the face of the stationary portion
from a first position to a second position. The hammer portion has a symmetrical arcuate
cnd, wherein a vertex of the syrmmetrical arcuate end is between the two anvil pins when the

hammer 18 in the second position.

10665] In accordance with another aspect, a method for impact forming a cotter pin
compriscs inserting a cotter pin having a head and two tines into a securing pin aperture,
wherein the tines of the cotter pin extend through the securing pin aperture. The method
includes aligning an impact forming tool with the head of the cotter pin at an orientation pin
on the impact forming tool wherein the orientation pin positions the cotter pin and aligning
the impact forming tool wherein a securing pin fits through an alignment aperture in the
impact forming tool. The method includes actuating the impact forming tool to move a
hammer portion of the impact forming tool lincarly along a face of a stationary portion of the
impact forming tool where the hammer portion simultancously separates the two tines of the

cotier pin.

[\
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[6006] In accordance with another aspect, a systero for securing au assembly with a
cotter pin comprises a cotter pin with a head and two tines and an impact forming tool. The
impact forming tool compriscs a handlc configured to receive an operating force; a stationary
portion with a face and connected to the handle at the proximate end. The impact forming
tool includes an orientation pin positioned on a distal end of the stationary portion for
recetving the heat of the cotter pin and two anvil pins positioned on the stationary portion
between the proximate end and the orientation pin. A haminer portion communicates with
the operating force and is configured to move linearly across the face of the stationary
portion from a first position to a second position. The hammaer portion has a symmetrical
arcuate eud, wherein a vertex of the syrowetrical arcuate end 1s positioned to separate the two

tines of the cotter pin between the two anvil pins when the hammer is in the second position.

Brief Descrintion of the Drawines

{60871 In the accompanying drawings which are incorporated in and constitute a part
of the specification, embodiments of the invention are illustrated, which, together with a
general description of the invention given above, and the detailed description given below,

serve to exemphify the embodiments of this invention.

{B008] FIGURE 1A illustrates a schematic representation of an impact forming tool

in a first, or unactuated, position, according to an embodiment of the preseut foveuntion.

[608Y] FIGURE 1B llusirates a scheroatic representation of an impact forming tool

in a second, or actuated, position, according to an embodiment of the present invention.

{G018] FIGURE 2 illustrates a perspective view of the impact forming tool as in

Figure 1A, according to an cmbodiment of the present mmvention.

{6011} FIGURE 3 illustrates a harnroer portion of the impact forming tool.
{6612} FIGURE 44 illustrates a cotter pin.
{6013] FIGURE 4B illustrates the cotter pin of Figure 4A after impact forming.
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[6014] FIGURE § illustrates a cotter pin v a slack adjuster asserobly.
[6015] FIGURE 6 llustrates the impact forming tool being used in a slack adjuster

assembly according to an embodiment of the present invention.

{G016] FIGURE 7 illustrates a method of tmpact forming a cotter pin according to an

cmbodiment of the present mvention.

Detailed Descrintion

18617] With reference to FIGURES 1A and B, an impact forming tool 16 for
impact forming a cotter pin is itlustrated. FIGURE 1A illustrates the impact forming tool 18

in a first position and FIGURE 1B illustrates the frapact formiog tool 18 in a second position.

{60138} The irapact forming tool 18 comprises a handle 12, The handle 12 18
configured to be held by an operator’s hand during operation of the impact forming tool 1.
The handle 12 1s configured for receiving an operating foree (not shown} at the operating
force input 28. The operating force may be actuated at the handle 12 or remotely from the
impact forming tool 18, The source of the operating force may be pncumatic, hydraulic,
electrical or manual. The source of the operating force is to be capable of delivering between

120 pounds and 300 pounds of force.

{6019} The impact forming tool 18 comprises a stationary portion 14. The stationary
portion 14 has a face 18, The stationary portion 14 is connected to the bandle 12 at a
proximate end portion 17. The stationary portion: 14 includes an orientation pin 16
positioned on the face 18 at a distal end portion 19, The stationary portion 14 also includes
two anvil pins 18a, 18b positioned on the face 15 of the stationary portion 14 between the
proximate ond portion 17 and the orientation pin 16. The stationary portion 14 also
comprises an alignment aperture 26 positioned between the orientation pin 16 and the two

anvil pins 18a, 18b.



WO 2016/100087 PCT/US2015/065004

{6020} The irapact forming tool 18 comprises a hamomer portion 28, The bamme
portion 28 is in compumnication with the source of operating force at the handle 12, The
harnmer portion 28 has a symumetrical arcuate ond having a first arcuate portion 23 and a
second arcuate portion 28, The first arcuate portion 23 and second arcuate portion 25 meet

to form an angle at a vertex 24,

{0021] The hamruer portion 26 1s configured to move linearly across the face 15 of
the stationary portion 14 from a first position shown in Figure 1A to a second position shown
in Figure 1B. In the first, or open, position, the impact forming tool 16 is capable of
receiving an unbent cotter pin (not shown}. In the second, or closed, position, the vertex 24
of the hammer portion 28 is positioned between the two anvil pins 18a, 18b, thereby

impacting the unbent cotter pin and forrming the cotter pin tines.

18022} The irapact forming tool 18 may also comprise at least one scusor 36a, 36b on
the stationary portion 14. The at least one sensor 368, 36b may be an optical device or a
switching device for determmning the presence and angle of bending of a cotter pin, as will be

described.

18023} In FIGURE 2, a side view of the jrapact formming tool 18 in the first position
is illustrated. The dimension D1 of the stationary portion 14 is about 0.5 inches. In another

example, the dimension D1 1s between about 0.25 inches and §.75 inches.

{6024} FIGURE 3 iHustrates a view of the hammer portion 28 only. The first
arcuate portion 23 and the second arcuate portion 25 meet at vertex 24 and form angle alpha
o. In one exarnple, angle alpha o is between thirty (30) degrees and sixty (60) degrees. In

another example, angle alpha o is about 45 degrees.

{8025] Accordingly, a tool for impact forming a cotter pin comprises a handle
contigured to receive an operating force. The tool includes a stationary portion having a face
and connected to the handle at a proximate end portion. The stationary portion has an

orientation pin positioned on a distal end of the face and two anvil pins between the
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proximate end portion and the orientation pin. The tool includes a haramer portion
communicating with the source of operating force. The hammer portion is configured to
raove lincarly across the face of the stationary portion from a first position to a sccond
posttion. The hammer portion has a symmetrical arcuate end, wherein a vertex of the
symmetrical arcuate ond is between the two anvil pins when the hammer 18 in the second

position.

{6026} In FIGURE 44, a cotter pin 38 as would be received for manutfacturing
purposes is shown. The cotter pin 38 18 a single piecce that includes a head 32 and two tines
34a, 34b. The cotter pin 3¢ may be a metallic material, such as steel or alumnum. The tines
34a, 34b have a length L. Length L is the same for tines 34a, 34b. The tines 34a, 34b may

be beveled at the ends.

{8027} In FIGURE 4B, the cotter pin 38 15 shown after being bent by the impact
forming tool 18 of the present invention. Tine 34a forms an angle beta B with respect to an
axis A through the center of the cotter pin 38, In onc exaraple, the angle beta § is sbout
ninety (90) degrees. When the tine 34a is at a bend angle beta B of about ninety degrees
significant force 18 required to un-bend the cotter pin tine 34a. Tine 34b would be stmilarly

bent to an angle beta P simultancously during the impact forming process.

[6028] FIGURE 8 shows a slack adjuster 62 for use in a brake asserobly. Itis
desired to hold a yoke 64 to the slack adjuster 62 while allowing linear and rotational
rovernent of the yoke 64. A sccuring pin 66, such as clevis pin, 1s inserted i apertures
both the slack adjuster 62 and the yoke 64. The cotter pin 3@ is then inserted through an
aperture in the securing pin 66. The cotter pin 38 1s then ready for bending by the impact

forming tool 16

[6029] A brake assembly T8 using slack adjuster 62 1s shown in FIGURE 6. In this
example, the slack adjuster 62 is mounted to a bracket 68 prior to the yoke 64 being attached.

The securing pin 66 is juserted in the apertures in the yoke 64 and the slack adjuster 82. The

)
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cotter pin 38 (oot visible) s inseried n the aperture in the securing pin &6 such that the fines

34a, 34b are oriented upwards.

{66348 In this cxampie, a distance D2 between the bracket 68 and the slack adjuster
62 1s less than about one (1) inch. Since there is a limited space in which the tmpact forming
tool 16 can be inserted between the bracket 68 and the slack adjuster 62, the thickness D1 of
the stationary portion 14 of about 0.5 inches supports fitting the fmpact forming tool 18 into

the desired space.

{6031} Additionally, the operator aligns the orientation pin 16 with the head 32 of the
cotter pin 38, The operator also aligns the aperture 26 with the securing pin 66. In this
roanuer, the impact forroing tool 18 orients the cotter pin 38 in a consistent longitadinal and
angular position prior to impact. In addition, the cotter pin 38 cannot rotate while being

impact formed.

{8032} A flowchart for implementing a mcthod 48 of impact forming a cotter pinin g
brake assembly is shown in FIGURE 7. In step 44, a new cotter pin 398 is inserted in the
aperture in the sccuring pin 66. In step 46, the oricntation pin 16 of the tool 1§ 1s aligned
with the head 32 of the cotier pin 38. The alignment aperture 26 of the tool 1818 aligned
with the securing pin 66 so that the securing pin 66 cxtends through the alignment aperture

26.

{6033} In step 48, the 1mpact forming tool 18 1s actoated so that the hammer portion
28 moves linearly across the face 15 of the stationary portion 14 from a first positionto a
second position for impact forming the cotter pin 38, The symmctrical arcuate ends 23, 25 of
the hammer portion 28 separate the tines 34a, 34b. The tines 34a, 34b of the cotter pin 3¢
are bent simultancously between the anvil pins 18a, 18b and the symraetrical arcuate end of
the bammer portion 28. The angle o of about 45 degrees formed by the arcuate portion 23
and arcuate portion 25 of the hammer portion 28 is selected to bend the tines 34a, 34b cach

to an angle P of about ninety (80) degrees. A different angle o may be selected to beud the
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tines 34a, 34b to a different angle B. The timpact forming tool 18 does not require the tines

34a, 345 to be of a different length or shape.

{(4034] In step 86, the sensors 36a, 36b determine the presence and the bend angle of
the tincs 34a, 35b. In step 54, the determination of an acceptable angle is completed. The
determination may be done by a controller (not shown) separate from the impact forming
tool 14, The predetermined range of acceptable bend angles 1s from sbout 80 degrees to
about 110 degrees. To one example, the acceptable bend angle 15 90 degrees. 1 the bend
angle B 18 acceptable in step 54, the operator is informed so he can remove the impact
formung tool 18 from the brake assembly 78 wn step 36. The impact formng operation is then

complete.

10635] {f the bend angle is not acceptable in step 84, the operator is informed and he

removes the cotter pin 30 in step 38 and restarts the racthod 40 again at step 44.

{8036] This apparatus and method for impact forming a cotter pin results 1n an easily
usable handheld tool which provides more uniform bending of cotter pin tines for

applications requiring cotter pin bending in a confined space.

{6037} Therefore a system for sccuring an assembly with a cotter pin comprises a
cotter pin with a head and two tines and an impact forming tool. The impact forming tool
compriscs a handle configured to receive an operating force; a stationary portion with a face,
a proximate end and a distal end, the stationary portion connected to the handle at the
proximate end; an orientation pin positioned on a distal end of the stationary portion for
receiving the heat of the cotter pin; two anvil pins positioned on the stationary portion
between the proximate end and the orientation pin; and a bammer portion communicating
with the source of operating pressure. The harmmer portion s configured to move linearly
across the face of the stationary portion fror a first position to a second position; the
hammer portion having a syminetrical arcuate end, wherein a vertex of the symmetrical
arcuate end is positioned to separate the two tines of the cotter pin between the two anvil pins

when the hammer s in the second position.
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[6038] While the present invention has been iHastrated by the description of
embodiments thereof, and while the embodiments have been described in considerable detail,
it is not the intention of the applicants to restrict or in any way limit the scope of the
appended claims to such detail. Additional advantages and modifications will readily appear
to those skilled 1n the art. Therefore, the invention, in its broader aspects, is not limtted to
the specific details, the representative apparatus, and Hhustrative examples shown and
described. Accordingly, departures may be made from such details without departing from

the spirit ot scope of the applicant’s general inventive concept.

g
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We claim:
i. A tool for impact forming a cotter pin comprising:

a handle configured to receive an operating foree;

a stationary portion having a face, the stationary portion connected to the handle at a
proximate end portion;

an orientation pin positioned on a distal end portion of the face of the stationary
portion;

two anvil pins positioned on the {ace of the statiovary portion between the proximate
end portion and the orientation pin; and

a hammer portion cormrounicating with the operating force; the haromer portion
configured to move linearly across the face of the stationary portion from a first position to a
second position in response to the operating force; the hammer portion having a symmetrical
arcuate end, wherein a vertex of the symmetrical arcuate end is between the two anvil pins

when the hammer 18 in the second position.

2. The tool as in claim 1, wherein the toel is a handheld tool.
3. The tool as in claim 1, wherein the operating force is one of a pnoumatic force, a

hydraolic force, an electrical force and a marmual foree.

4. The tool as in claim 1, wherein the orientation pin is configured for holding a head of
an associated cotter pin and the vertex of the syrametrical arcuate end 1s configured for
separating tines of the associated cotter pin when the hammer portion is in the second
posttion.

5. The tool as in claim 4, wherein the stationary portion further comprises an alignment
aperture for recciving an associated securing pin, the associated securing pin configured to
recetve the associated cotter pin, the alignment aperture positioned between the ortentation
pin and the two anvil pins.

6. The tool as 1o claam §, wherein the stationary portion s sized for insertion between
the securing pin and an associated mounting bracket.

7 The tool as in claim 1, wherein the syrmmetrical arcuate end comprises a first arcuate

portion and a second arcuate portion forming an angle of about 45 degrees at the vertex.

10
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g, The tool as in claim 4, further coraprising a means for seusing the angle of separation
of the tines of the associated cotter pin when the hammer is in the second position.
9. The tool as in claim 1, wherein the thickness of the stationary portion 1s less than
about 0.5 inches.
10, A method for impact forming a cotter pin comprising:

inserting a cotter pin having a head and two tines into a securing pin aperture,
wherein the tines of the cotter pin extend through the securing pin aperture;

aligning an mpact forming tool with the head of the cotter pin at an orientation pin
on the impact forming tool wherein the orientation pin positions the cotter ping

aligning the impact forming tool wherein the securing pin fits through an alignment
aperture in the impact forming tool;

actuating the impact forming tool for moving a hammer portion of the impact
forming tool linearly along a face of a stationary portion of the impact forming tool; and

simultancously separating the two tines of the cotter pin.
11 The method as in claim 10, wherein simultancously separating the two tines of the
cotter pin comprises bending the two tines to a predetermined angle.
12 The rocthod as 1o claum 11, wherein the predetermined angle 1s between about eighty
degrees and about one hundred ten degrees.
13, The method as in claimo 11, further comprising sensing the bend angle of the tines of
the cotter pin after actuating the impact forming tool to determine if the two tines of the

cotter pin are bent to the predeterrmined angle,

14, The method as in claim 18, wherein the two tines of the cotter pin are the same
iength.
15.  The method as in clairo 10, wherein actuating the iropact formiog tool comprises one

of a hydraulic actuating force, a pneumatic actuating force, an electrical actuating force and a
roanual actuating force.
16. A system for securing an assembly with a cotter pin comprising:

a cotter pin with a head and two tines;

an tmpact forming tool comprising;

it
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a handie configured to receive an operating force;

a stationary portion with a face and connected to the handle at a proximate
end;

an orientation pin positioned on a distal end of the stationary portion for
recetving the heat of the cotter pin;

two anvil pins positioned on the stationary portion between the proximate end
and the orientation pin; and

a bammer portion communicating with the operating force; the hammer
portion configured to move lincarly across the face of the stationary portion from a first
position to a second position; the hammer portion having a symmetrical arcuate end, wherein
a vertex of the symmetrical arcuate end is positioned to separate the two tines of the cotter
pin between the two anvil pins when the hamumer portion is 1 the sccond position.
17.  The system as in claim 16, further comprising a sensing device for sensing the
presence and bend angle of the tines of the cotter pin.
18.  The system as in claim 16, wherein the source of operation force isone of a
preumatic force, a hydraulic force, an electrical force and manual foree.

19 The system as in claim 16, wherein the two tines of the cotter pin are the same length.
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