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(57) A method of manufacturing a load-transmitting
component part (10) having at least two lateral engaging
surfaces (17) includes stamping a plurality of thin
lamimas (18) from generally planar stock matenal.
The laminas (18) are stacked together such that the
laterally-disposed surfaces (20) of adjacent laminas (18)
cooperate to define the lateral engaging surfaces (17) of
the part (10). The laminas (18) are permanently secured
together to prevent relative laminar movement when a
load 1s transmitted from one of the part’s lateral engaging
surfaces (20) to another of the part’s lateral engaging

surfaces (20).
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(87) Abstract

A method of manufacturing a load~transmitting component part (10) having at least two lateral engaging surfaces (17) includes
stamping a plurality of thin laminas (18) from generally planar stock material. The laminas (18) are stacked together such that the
laterally-disposed surfaces (20) of adjacent laminas (18) cooperate to define the lateral engaging surfaces (17) of the part (10). The laminas

(18) are permanently secured together to prevent relative laminar movement when a load is transmitted from one of the part’s lateral
engaging surfaces (20) to another of the part’s lateral engaging surfaces (20).
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LAMINATED PARTS AND METHOD OF MAKING SAME

Technical Field
The invention relates to load-transmitting component parts and

their manufacture, and more particularly to load-transmitting laminated component
parts and their manufacture.

Background Art

A conventional method for manufacturing a load-transmitting component
part includes stamping a roughly-dimensioned, monolithic blank from continuous
strip stock material; heat-treating the blank to obtain a desired hardness; broaching
or otherwise machining the blank to obtain a desired configuration of the finished
part including the part's load bearing or "engaging” surfaces; and then heat treating
the part again to reduce the residual stresses resulting from the broaching or
machining step. This known method for making monolithic parts, with its multiple
steps, is time consuming and costly.

Furthermore, because the stamping and broaching steps are typically
performed on a relatively thick piece of material, close tolerances on the
configuration of the finished part are costly to obtain. For example, during the
stamping step, a punch tool having a configuration of the desired blank 1s used to
punch a blank from continuous strip stock material. The stock material is supported
on a die having a hole which likewise has a configuration of the desired blank, but
slightly larger than the dimensions of the punch. As the punch begins to force the
stock material through the die, the leading edge of the blank being formed is
typically depressed slightly, thereby forming a radius on the leading edge. As the
punch forces the stock material further through the die, a portion of the desired blank
is sheared from the remaining stock material, thereby forming a substantially smooth
shear section. Finally, as the punch forces the stock material completely through the
die, the last interconnecting portion between the stock material and the trailing edge
of the blank being formed breaks, thus resulting in a die break section which 1is

rough compared to the shear section.
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Typiqally, as the thickness of the stock material increases, both the radius
formed on the blank’s leading edge and the size of the die break section likewise

increase. Each of these surface defects must thereafter be removed as by broaching
or machining, thereby greatly increasing the relative cost of such parts. In response,
the prior art teaches the use of an intermediate heat-treating step, thereby permitting
use of a relatively soft stock material from which to stamp the rough part.

Other known methods of manufacturing load-transmitting component

parts involve forging or casting a rough part, and then machining the rough part to

obtain the desired configuration of the finished part. While 1t 1s possible to achieve

close tolerances on the configuration of the finished part, these methods involve

significant tooling and equipment costs.

Summary Of The Invention
In accordance with the invention, a component part having at least two

lateral load-bearing or "engaging" surfaces comprises a plurality of laminas, each of
the laminas having a plurality of lateralty-disposed surfaces. The laminas are stacked
such that laterally-disposed surfaces of at least two of the laminas cooperate to define
each of the part's lateral engaging surfaces. The laminas are secured together to
prevent relative movement of any one of the laminas with respect to another of the
laminas when a load is transmitted through the part from one of the lateral engaging
surfaces to another of the lateral engaging surfaces.

In a preferred embodiment, a plurality of projections and complementary
recesses are formed in several of the lamina such that, when stacked, the projections
and recesses of adjacent lamina are placed in an interference fit. In this manner, the
laminas may be secured together for relatively low transmitted load applications
without the use of other securing me(':hanisms , such as welds or fasteners.

Under the invention, a method for manufacturing a load-transmitting
component part having at least two lateral engaging surfaces includes stacking a
plurality of laminas together such that laterally-disposed surfaces defined on at least
two of the laminas cooperate to define each lateral engaging surface of the part. The
method further includes securing the laminas together to prevent relative movement

of any one of the laminas with respect to another of the laminas when a load 1s
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transmitted through the part from one of the part's lateral engaging surfaces to

another of its lateral engaging surfaces.
The foregoing and other objects, features and advantages of the present
invention will be more readily apparent to those skilled in the art after review of the

S best mode for carrying out the invention, taken in conjunction with the

accompanying drawings.

Brief Description Of The Drawings

Referring to the Drawings, wherein like reference numerals are used to

10 identify elements common to each of the embodiments illustrated therein:
FIGURE 1 is a perspective view of a first exemplary laminated part

manufactured in accordance with the invention;
FIGURE 2 is a top view of the first exemplary laminated part shown in

FIGURE 1;
15 FIGURE 3 is a side view of the first exemplary laminated part shown in

FIGURE 1;
FIGURE 4 is a perspective view of a second exemplary laminated part

manufactured in accordance wit the invention;
FIGURE 5 is a perspective view of a third exemplary laminated part

20 manufactured in accordance with the invention.
FIGURE 6 is a flow chart of an exemplary method according to the

invention;
FIGURE 7 is a cross sectional view of a fixture holding a stack of
laminas; and
25 FIGURE 8 is a side view of a stack of laminas held together by clamps.
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Best Mode For Carrying Out The Invention _
The 1nvention advantageously provides a method by which load-
transmitting component parts, i.e., parts having at least two lateral load-bearing or
engaging surfaces, can be manufactured efficiently and cost-effectively to close

dimensional tolerances. The invention further advantageously provides a method by

which such load-transmitting component parts can be manufactured without requiring
any intervening heat treating or annealing steps. Thus, while the invention is further
described below in connection with certain exemplary component parts, specifically,
a first steering wheel lock shoe 10, a second steering wheel lock shoe 110, and a
parking pawl 30 for a vehicle’s automatic transmission, it will be appreciated that the
method of the invention may be used to manufacture any suitable load-transmitting
component part, including, but not limited to, such other component parts as
cams/cam lobes, exhaust flanges and exhaust spacers.

Figures 1-3 show a first exemplary laminated component part constructed
in accordance with the invention, specifically, a first steering wheel lock shoe 10.
The first lock shoe 10 has one aperture 12 and three notches 14, and a lower end
surface 16. The aperture 12 and the three notches 14 each define a lateral engaging
surface 17 one the lock shoe 10, i.e., a surface against which an external load will
bear when a load is transmitted through the lock shoe 10. By way of example only,
the lock shoe 10 may be used in a vehicle to lock a tilt steering wheel in three
different operating positions corresponding to the three notches 14. It will be

appreciated that the number of lateral engaging surfaces 17 may vary, depending on

the design requirements of the first lock shoe 10.

As seen in Figures 2 and 3, the first lock shoe 10 includes a plurality of
stacked laminas 18. Each of the laminas 18 has a plurality of laterally-disposed
surfaces 20 and a plurality of downward interlocking projections 22 and opposed
complimentary recesses 23, with the exception that the lamina 18 forming the lower
end surface 16 of the part 10 is provided with a plurality of openings 24 in lieu of
any interlocking projections 22. For the purpose of clarity, the laterally-disposed
surfaces 20 are labeled on only one of the laminas 18 in Figures 1 and 3.

In the first lock shoe 10 illustrated in Figures 1-3, each lamina 18 has
roughly the same general size and shape, as defined by the laterally-disposed

surfaces 20 thereof. It will be appreciated that, under the invention, the size and
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shape of one or more of the laminas 18 may vary from the size and shape of another
lamina 18, depending upon the design requirements of the particular part. |

In the first lock shoe 10, the laterally-disposed surfaces 20 of each
adjacent lamina 18 cooperate to define the four lateral engaging surfaces 17 of the
first lock shoe 10. It will be appreciated, however, that the invention contemplates
laminated component parts whose lateral engaging surfaces 17 are cooperatively
defined by the laterally-disposed surfaces 20 of at least two, but possibly fewer than
all, of the stacked laminas 18. Thus, the laterally-disposed laminar surfaces 20 that
cooperate to define one of the part’s lateral engaging surfaces 17 may be disposed
on the same or different laminas 18 as compared with the laterally-disposed laminar
surfaces 20 that define another of the part's lateral engaging surfaces 17.

Returning to Figure 3, the recesses 23 of each lamina 18 and the
openings 24 of the lamina 18 forming the lower end surface 16 of the part 10 are
sized and shaped to be engageable with the corresponding projections 22 of an
immediately adjacent lamina 18. Thus, the projections 22 cooperate with the
recesses 23 and openings 24 to lock the laminas 18 together, thereby preventing
relative movement of any one of the laminas 18 with respect to another of the
laminas 18, for example, when a load is transmitted from one of the first lock shoe’s
lateral engaging surfaces 17 (as defined by the notches 14) to another of the first lock
shoe’s lateral engaging surfaces 17 (as defined by the aperture 12).

While the invention contemplates providing projections 22, recesses 23
and openings 24 of any suitable shape, the projections 22, recesses 23 and
openings 24 of each lamina 18 are preferably generally rectangular in plan view.
The laminas 18 of the first lock shoe 10 are also preferably laser welded together,
whereby at least two weld beads 26 are formed, to further prevent relative laminar

movement.

Figure 4 shows a second exemplary laminated steering wheel lock
shoe 110 according to the invention. The second lock shoe 110 is similar to the first
lock shoe 10 described in connection with Figures 1-3, except that the laminas 138 of
the second lock shoe 110 are not welded together, and the laminas 18 of the second
lock shoe 110 are formed without any the projections 22, recesses 23 or openings 24.
The laminas 18 of the second lock shoe 110 are secured together by a conventional

rivet 28 to prevent relative movement of any one of the laminas 18 with respect to
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another of the laminas 18 when a load 1s transmitted from one lateral engaging
surface 17 to another lateral engaging surface 17. It will be appreciated that the
invention contemplates securing the laminas 18 of the second lock shoe 110 together
in any suitable manner in order to prevent relative laminar movement when a load

is transmitted from one lateral engaging surface 17 to another lateral engaging
surface 17.

Figure 5 shows a third exemplary laminated component part in

accordance with the invention, specifically, a parking pawl 30 for use in an
automatic transmission of a vehicle to lock the transmission in a stationary position.

The parking paw! 30 includes an aperture 12, a notch 14 and a lower end surface 16.

The aperture 12 and the notch 14 each define a lateral engaging surface 17 on the
parking pawl 30.

As illustrated in Figure 5, the parking pawl 30 is itself formed of a
plurality of stacked laminas 18. Each lamina 18 includes a plurality of laterally-

disposed surfaces 20 and a plurality of downward projections 22 (not shown in
Figure 5) and opposed complimentary recesses 23, with the exception that the
lamina 18 forming the lower end surface 16 of the parking pawl 30 includes a
plurality of openings 24 (not shown in Figure 5) in lieu of any interlock projections.
For the purpose of clarity, the laterally-disposed surfaces 20 are labeled on only one
of the laminas 18 in Figure 5.

As in the case of the first steering wheel lock shoe 10 described above
and illustrated in Figures 1-3, the recesses 23 of each lamina 18 and the opemings 24
of the lamina 18 forming the lower end surface 16 of the parking pawl 30 are
engageable with the corresponding projections 22 of the immediately adjacent
lamina 18. The interlocking engagement of the recesses 16/openings 24 with the
corresponding projections 22 prevents relative laminar movement when transmitting
a load between a pair of lateral engaging surfaces 17, without requiring any other
mechanism or structure for securing together each of its lJamina 18.

Figure 6 is a flow chart illustrating an exemplary method according to
the invention for manufacturing a load-transmitting part, such as the first steering
wheel lock shoe 10 illustrated in Figures 1-3.

In the first step, a plurality of thin laminas 18 are provided. While the

method contemplates any suitable manner of providing the laminas 18, in a preferred
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method, the laminas 18 are stamped from thin strip stock material. By way of
example only, the laminas 18 are preferably stamped using a conventional punch and

die from a strip of pre-hardened generally planar steel strip stock 46 having a
hardness value preferably in the range of 65 to 100 R,.

In the preferred method, the stamping step simultaneously forms a

plurality of laterally-disposed surfaces 20 and a plurality of downward

projections 22, recesses 23 and openings 24 on the laminas 18. For the purpose of

clarity, the laterally-disposed surfaces 20 are labeled on only one of the laminas 18
in Figures 1 and 3. Alternatively, the laminas 18 may be formed by cutting or
otherwise forming the laminas 18 from suitable stock material.

After each lamina 18 is stamped from the strip stock 46, the lamina 18
is preferably transferred as by a punch 438 into a suitable fixture, such as a stacking
device 50 as shown schematically in Figure 7. The stacking device 50 includes a
choke element 52 which is sized and shaped to receive and hold a stack 54 of
laminas 18. As each lamina 18 is pushed into the stacking device 50, the
projections 22 of the pushed lamina 18 engage the corresponding recesses 23 of the
lamina 18 at the top of the stack 54, thereby locking the laminas 13 together to
prevent relative laminar movement. As each lamina 18 is forcefully inserted onto

stack 54. the other laminas 18 are pushed downwardly a distance roughly equal to
the thickness of the lamina 18.

The laminas 18 are continually stacked in the stacking device 50 until the
height of the stack 54 is roughly equal to the desired thickness of the part, e.g., the
first steering wheel lock shoe 10 shown in Figures 1-3. By way of example, where
the stock material is nominally about 0.94 mm (about 0.037 inches) thick, a steering
wheel lock shoe 10 having a nominal thickness of about 9.4 mm (about 0.370 inches)
will typically include ten laminas 18. It will be appreciated that the number of
laminas required for a particular component part may vary, depending on the desired
thickness and load-transmitting capability of the part.

Alternatively, the laminas 18 may be stamped or otherw ise formed such
that no projections 22, recesses 23 or openings 24 are formed in the laminas 18 as

shown in Figure 4. For example, it may be desirable to eliminate the interlock
tabs 22 from the laminas 18 if the stock material 46 is too brittle, due to a required

hardness value of the stock material 46 for a particular part, to allow formation of
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the tabs. The laminas 18 may then be stacked and manually or otherwise held
together, such as with clamps 56 as shown in Figure 8, to substantially eliminate any
gaps between the laminas 18.

During the stacking step, the laminas 18 are positioned such that the
laterally-disposed surfaces 20 of at least two laminas 18 cooperate to define each of
at least two lateral engaging surfaces 17 of the finished steering wheel lock shoe 10.
As noted above, the number of lateral engaging surfaces 17 may vary depending on
the design requirements of a particular component part. Preferably, the laterally-
disposed surfaces 20 of adjacent laminas 18 cooperate to define continuous lateral
engaging surfaces 17 on the steering wheel lock shoe, as seen in Figure 1.

Next, the laminas 18 are secured together to prevent relative movement
of any one of the laminas 18 with respect to another of the laminas 18 when a load
is transmitted through the part 10 from one of the lateral engaging surfaces 17 to
another of the lateral engaging surfaces 17. As noted above, the laminas 18 may be
secured together by weld beads 26 as shown in Figures 1-3, by a conventional
fastener such as a rivet 28 as shown in Figure 4, or in any other suitable manner.
Weld beads may be formed by conventional arc welding, laser welding, or any other
welding process as understood by those skilled in the art.

Alternatively, interlocking the laminas 18 together by engaging the
projections 22, recesses 23 and openings 24 of adjacent laminas 18 may be sufficient
in relatively low load-transmitting applications to prevent relative laminar movement
without any additional securing step. The invention contemplates the combined use
of two or more such mechanisms or structures by which to prevent relative laminar
movement when transmitting a load from one of the part’s lateral engaging
surfaces 17 to another.

In the preferred method of practicing the invention, the strip stock 1s
provided with the desired hardness of the finished part, and no intervening heat
treatment steps are required. It will be appreciated that the laminas may alternatively
be heat treated following the stamping step to obtain a desired hardness.
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What Is Claimed Is:

1. A part having at least two lateral engaging surfaces, the part
comprising a plurality of stacked laminas, each of the laminas having a plurality of
laterally-disposed surfaces, wherein the laterally-disposed surfaces of at least two of

S the laminas cooperate to define each of the lateral engaging surfaces, and wherein
the laminas are secured together to prevent relative movement of any one of the
laminas with respect to another of the laminas when a load 1s transmitted through the

part from one of the lateral engaging surfaces to another of the lateral engaging

surfaces.

10 2. The part of claim 1, wherein the part has at least three lateral

engaging surfaces, and wherein the load is selectively transmitted between at least

two of the lateral engaging surfaces.

3. The part of claim 1, wherein a first lamina has a projection and a
second lamina has a recess, and wherein the projection of the first lamina

15 interferingly engages the recess of the second lamina.

4. The part of claim 1, wherein one lamina is welded to another lamina.

5. The part of claim 1, further including a fastener for securing one

lamina to another lamina.

6. The part of claim 1, wherein the laterally-disposed surfaces of one
20 lamina define a different shape than the laterally-disposed surfaces of another lamina.

7. The part of claim 1, wherein adjacent laterally-disposed surfaces of

the laminas cooperate to define at least one continuous lateral engaging surface of the

part.

8. The part of claim 1, wherein at least two laminas include an aperture

25 formed therein, the apertures defining additional laterally-disposed surfaces of the




CA 02309216 2000-05-05

WO 99/26779 PCT/US98/24856

10

15

20

25

-10-

at least two laminas, the additional laterally-disposed surfaces cooperating to define

at least one of the lateral engaging surfaces.

9. A method of manufacturing a part from a plurality of laminas,
wherein each of the laminas has a plurality of laterally-disposed surfaces, and the

part has at least two lateral engaging surfaces, the method comprising:
stacking the laminas together such that the laterally-disposed surfaces of

at least two of the laminas cooperate to define the at least two lateral engaging

surfaces of the part; and
securing the laminas together to prevent relative movement of any one

of the laminas with respect to another of the laminas when a load is transmitted

through the part from one of the lateral engaging surfaces to another of the lateral

engaging surfaces.

10. The method of claim 9, wherein a first lamina has a projection and

2 second lamina has a recess, and wherein stacking includes inserting the projection

of the first lamina into the recess of the second lamina.

11. The method of claim 9, wherein the laterally-disposed surfaces of

one lamina define a different shape than the laterally-disposed surfaces of another

lamina.

12. The method of claim 9, wherein adjacent laterally-disposed surfaces

of the laminas cooperate to define at least one continuous lateral engaging surface of

the part.

13. The method of claim 9, wherein stacking includes inserting the

laminas into a fixture.

14. The method of claim 9, wherein securing includes welding one

lamina to another lamina.
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freceived by the International Bureau on 15 April 1999 (15.04.99) ;
new claims 18 — 29 added ; remaining claims unchanged (3 pages)]

15. The method of claim 9, wherein securing includes fastening one
lamina to another lamina.

16. The method of claim 9, wherein the part has at least three lateral
engaging surfaces by which to selectively transmit a4 load between one lateral
5 engaging surface and another of the lateral engaging surfaces.

17. A method of manufacturing a part having at least three lateral
engaging surfaces, the method comprising:

stamping a plurality of laminas from generally planar stock material,
10 whereby a plurality of laterally- disposed surfaces are formed on each of the laminas,
a projection is formed on a first lamina and 2 recess is formed on a second lamina;
stacking the laminas together such that the Jaterally-disposed surfaces of
the laminas cooperate to define the lateral engaging surfaces of the part, and the
projectidn of the first lamina engages the recess of the second lamina to prevent
15 relative movement of any one of the laminas with respect to another of the laminas
when a load is transmitted through the part from one of the lateral engaging surfaces
to another of the lateral engaging surfaces.; and
securing the laminas wpgether to further prevent relative laminar
movement.

20 18. The part of claim 1, wherein the laterally-disposed surfaces
cooperating to define a first one of the lateral engaging surfaces are disposed on a
first set of laminas, and the laterally-disposed surfaces cooperating to define a second
one of the lateral engaging surfaces arc disposed on a sccond set of laminas, the first
set not being coextensive with the second set.

25 19. The part of claim 1, wherein one of the lateral engaging
surfaces defines a notch.

20. A steering wheel lock shoe, for use with a motor vehicle,
comprising a plurality of stacked laminas, wherein each Jamina 1s rigid and generally
planar; each lamina includes a plurality of laterally-disposed surfaces, the laterally-

AMENDED SHEET (ARTICLE 19)
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disposed surfaces of at least two of the laminas cooperate [o define each of a
plurality of lateral engaging surfaces including at least one notch; and wherein the
laminas are secured together to prevent relative movement of any onc of the laminas
with respect to another of the laminas when a load 1s transmitted through the shoe
5 from one of the lateral engaging surfaces to apother of the lateral engaging surfaces.

21. The stecring wheel lock shoe of claim 20, wherein at least
two of the lateral engaging surfaces are disposed along one side of the shoe.

22. The steering wheel lock shoe of claim 20, wherein the shoc
has at least three lateral engaging surfaces, and wherein the load is selectively
10 transmmitted between at least two of the lateral engaging surfaces.

23. The steering wheel lock shoe of claim 20, wherein a first
lamina has a projection and a second lamina has a recess, and wherein the projection
of the first lamina interferingly engages the recess of the second lamina.

24. The steering wheel lock shoe of claim 20, wheremn one
15 larnipa is welded to another lamina.

25. The steering wheel lock shoe of claim 20, further including
a fastener for securing one Jamina to another lamina.

26. The steering wheel lock shoe of claim 20, wherein the

laterally-disposed surfaces of one lamina define a different shape than the laterally-
20  disposed surfaces of another lamina.

27. ‘The stecring wheel lock shoe of claim 20, wherein adjacent

laterally-disposed surfaces of the lamninas cooperate to define at lcast one continuous
lateral engaging surface of the shoe.

AMENDED SHEET (ARTICLE 19)
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28. The steering wheel lock shoe of claim 20, wherein at jeast
rwo larninas include an aperture formed therein, the apertures defining additional
laterally-disposed surfaces of the at Jeast two laminas, the additional laterally-
disposed surfaces cooperating to define at least one of the lateral engaging surfaces.

5 79.  The steering wheel lock shoe of claim 20, wherein the
laterally-disposed surfaces cooperating to define a first one of the lateral engaging
surfaces are disposed on a first sct of laminas, and the laterally-disposed surfaces

cooperating to define a second one of the Jateral engaging susfaces are disposed on
. second set of laminas, the first set not being coextensive with the second set.

AMENDED SHEET (ARTICLE 13)
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STAMPING LAMINAS FROM STOCK TO PROVIDE A
PLURALITY OF LATERALLY-DISPOSED SURFACES THEREON

STACKING THE LAMINAS TOGETHER TO DEFINE THE
| ATEREAL ENGAGING SURFACES WITH THE LATERALLY-
DISPOSED SURFACES

SECURING THE LAMINAS TOGETHER TO PREVENT
RELATIVE LAMINAR MOVEMENT

N \\\

56




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - claims
	Page 12 - claims
	Page 13 - claims
	Page 14 - claims
	Page 15 - claims
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings

