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ABSTRACT

The present invention is directed to a torque rod comprised of a two piece mating
design which increases rigidity and reduces the number of welds. Unlike other designs
this design has single piece forged ends which permits the torque rod of the present

invention to take greater payloads than other designs can take. The design further

includes internal bearings.
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TORQUE ROD

[0001]

BACKGROUND OF THE INVENTION

[0002] Torque rods are used to stabilize an axle by transforming motion. They
prevent the axle from spinning, prevent fore-aft movements during braking and
accelerations, and they prevent axle yaw. Truck, trailer and bus suspensions also
utilize torque rods to secure a drive axle to the vehicle’s frame. Torque rods are used
both as transverse rods to secure the drive axle to a vehicle's frame and as longitudinal
rods to attach the suspension system to the vehicle axle. By securing the drive axle to
the vehicle's frame using a torque rod, the drive axle's alignment to the vehicle's frame
is maintained, and the proper suspension geometry for the vehicle is also maintained,
so that free suspension movement is allowed by transferring torque created by the
suspension movement on irregular terrain. The longitudinal connection ‘of the

suspension system to the axle helps in aligning the axle and acts as a kinematic chain.

[0003] Straight arm torque rods have been constructed using any of a welded
tube design, cast design, welded solid rod design, or other designs like single piece
forged designs. Typically, multiple welds are needed. ' Three-piece designs were also
available with two solid rods welded to the end housings and an intermediate pipe used

to join the pieces together. The bushing ends have been constructed using cartriage

type bushings, bonded bushings and also using other polymer designs.
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[0004] | Due to varying operatihg conditions for vehicles, severe impact loads
combined with road vibrations on the suspension cause the components 6f the
suspension, including the torque rods, to be subjected to wear. Dynamic loading
conditions can accelerate wear of suspension system components and also lead to
fatigue of the vehicle's operator, which may lead to premature failtjre of several

components including torque rods.

[0005] There are two primary designs used for torque rods. The first designis a
straight arm torque rod with pivot bushings on sither end. The second design is the use
of wishbone shaped (V-shaped) torque rods with pivotai bushings at the apex and either
end of the legs. This latter design controls both fore-aft movements as well as lateral
movement’s. Each application of a torqﬁe rod requires a rod that meets the specific
needs of that particular vehicle. E.i-ecause different vehicles requfre different torque rods,
the manufacturing procéss results in various rods for the various vehicles. Often,
mechanics installing torque rods need to cut them for fit, and once cut need to weld the
pieces @er_ther. Otten, muitiple cuts and welds are needed. In addition, torque rods in
use can fracture or break due to loads or because of wear. Wear may result from poor
welds or from abrasives or other contaminants entering the area of the bearings. It
would be advantageous to design a to.rque rod which can sustain high loads while in
use, includes protection against excess wear, which can be readily replicated in
manufacture, and also be used on a variety of vehicles requiring different length torque

rods.
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BRIEF DESCRIPTION OF THE PRESENT INVENTION

(0006} The present invention is directed to a design related to the first type of
straight arm torque rod; however it can also be adapted for use in V-shaped torque rod
as well. The present invéﬁtion IS comprised of a male assembly and a female assembly
which, when assembled.together, matingly come together by inse.rtion of an elongated
end pf the male assembly into an elongated end of the female assembly to create a
complete torque rod. Each male and female assembly includes an 6'uter portion and an
Inner portionw. Each outer portion has an extended portion (an “elongated leg”) and a

“top” member. Each outer portion is made of forged steel and is hollow in its entirety.

[0007] The présent invention is'an improvement over prior torque rods. The
torque rod of the present invention is comprised of a two piece mating design which
increases .rigidity and reduces the number of welds. Unlike other designs this.design
has single piece forged Qnds which permits th’e torque rod of the present invention to

take greater payloads than other designs can take.

[0008] Because different applications require different length torque rods, the
present invention allows for standa}dized manufacture of the male and each female
oﬁter portions. The elongated legs of the outer portions may be cut by a craftsperson
for the particular application of use. One additional advantage to the present invention
is that the craftsperson has some flexibility in cutting the outer portions and need not cut
with fine precision, or even at al‘I, because the male portion and female portion matingly

come together. In addition, the cut may be made at the time of assembly.

[0009] When mated and used in a vehicle, it is important for vehicle stability to

assure that the top members are properly parallel to each other. The male assembly’s
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elongated leg, which matingly fits inside of the female assembly’s elongated leq,
includes an alignment gl;oove imprinted on the elongated leg and which runs for at least
a portion of the male asserﬁbly’s elongated leg along its center line. The female
assembly’s elongated leg includes an alignment héle. When an operator mates the
assemblies such that the alig'nment line is visible throﬁgh the alignment hole, the male
“section’s top member and the female section’s top member are aligned pa{éllel to each
other. The two piece design has an added weld alignment hole (plug or fillet hole) and
alignment groove which gives the installer a visual aid to align the ends of the torque
rod and provides better weld quality due to the weld filler being able to fuse better

through the fillet hole.

[0010] As stated, each outer portion’s top member is hollow.' However, each top
.member IS “filled"’ with ‘one of several optional inner portions, with the selection of
asé.embly based upon the particular applicétion. Any particular torque rod may have the
sarmie or different inner portions in the two top members. Each inner portion includes a
bearing assembly, which is sealed within the inner portion. Each inner portion is formed
so as to allow flexibility appropriate for the partiquar vehicle yet is sealed so as to
assure “abras_ives or other undesirable elements do not enter the area near the bearing
so as to improve wear. The more typical inner portions are referred to here as straddle

pins, ball studs, or hollow balls.

[0011] - The improvements in the present invention include a steel outer cap and
sealed ends which protects the inner components from dust and grime from puncturing
the seal. Unlike other designs, this design includes top bearings which prevent contact

between the main bearing and top outer ring. Unlike customary torque rods, the
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present invention includes a single unit center bearing, which increases contact patch

with the radial full ball inner pin thus reducing friction and increasing the lubrication
containment. The engineered thermoplastic material used provides good creep
resistance, dimensional stability, high impact resistance, high molecular wei'ght,
stiffness, strength and toughness. In addition, the steel lower bearing is made of St35
steel, unlike the materials used in conventional torque rods. This provides support to a
radial ball in the inner assembly and contains excessive vertic‘al movements of the inner
assembly which further provides added rigidity and a bettér ride. Finally anotherhew
featuie is the fillet hole and aiignment groove which gi\)e accurate visual indication of

alignment and also help in distribution of filler material while welding. This makes the

mating design very secure.

[0012] The present invention is directed towards reduced cost while providing
superior performance characteristics of torque rods. The benefits of such a design
include improved and less expenéii}e installation and improved durability by allowing for
customization during installation. The two-piece design is constructed using a singlve
weld. The single weld design provides impri)ved strength over a rhultiple weld design
and cuts down on labor involved. The unique ‘head housing design features inner
components that give optimal articulation and reduced friction for prolonged life. The
steel cap/housing containment mechanism makes bearing system more stable and -

provides ideal working torque.

[0013] The present invention has a full radial ball design which provides greater
articulation and less internal friction which prblongs the lite of the torque rod. The

present invention has sealed-in lubricant which provides continuous lubrication
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enhancing the working of the torque rod. The containment mechanism is protected by
an outer steel cap which prevents dust and grime from puncturing the seal thQs
protecting the inner components of the sealed ends from abrasive elements. The
present invention has a top bearing made of a high performance Thermoplastic
Polyurethane, which prevents the contact of the metal top ring with the main bearing.
The polyurethane also improves elastic memory and hydrolytic stability over earlier
designs, making the whole unit more rigid and longer lasting while providing improved
performance. In the preferred embodiment, the present invention also incorpo?ates a

. singlé unit center bearing made from polyoxymethylene, also known as POM,
polyacetal or polyformaldehyde, which is is an engineered thermoplastic belonging to
the family of homoponm.e,r acetal, such as Delrin 100 NC 10 TM from the DuPont
Corporation. - The bearing provides contact patch for the entire radial ball thus reducing
friction and increasing the lubrication containment. Polyoxymethylene is used in part
because it provides good creep resistance, dimensional stabili-ty, high'impact
resistance, high molecular weight, stiffness, strength and toughness. The present
invention has a lower bearing that is made of St35 Steel and the lower bearing provides
support to the radial ball and contains excessive vertical movements of the inner pin.

This provides added rigidity and better ride.

[0014] - Features available in the present invention include:;

o« Male-Female Mating Design - This design provides greater rigidity and requires

fewer welds compared to three piece design.
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« Single Piece Forged Ends - This design provides longer life and greater payloads as
the single piece forged design increases structural integrity over traditional welded
design.

e Sealed Housing Ends - The sealed design keeps out abrasive external elements

from wearing out the internal components. The housing ends are constructed -with C45

high grade steel which provides yield strength of 50,000-68,000 PSI.

e« Full Radial Ball Inner Pin - The full radial ball provides greater articulation and less
internal friction which prolongs the life of the torque rod. The Radial ball inner pins are

made with 42CrMo4 steel which has yield strength of 79,700 — 116,000 PSI.

» Sealed-in Lubrication - Sealed in grease provides continuous lubrication enhancing

the working of the torque rod and providing longer life.

e Outer Steel Cap - The outer steel cap which is welded to the housing prevents dust
and grime from puncturing the seal thus protecting the inner components of the sealed

ends from abrasive elements.

e Top Bearing - The top bearing is made out a high performance Thermoplastic
Polyurethane, or an equivalent, prevents the contact of metal top ring with the main
bearing. It increases elastic memory and hydrolytic stability, making the whole unit more

rigid and long lasting while providing optimal performance.

 Single Unit Center Bearing - The present invention includes a single center bearing
made from an engineered thermoplastic. The bearing provides contact patch for the

entire radial ball thus reducing friction and increasing the lubrication containment. The
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engineered thermoplastic provides good creep resistance, dimensional stability, high

impact resistance, high molecular weight, stiffness, strength and toughness

« |Lower Bearing - The lower bearing is made of St35 Steel or ecjuivalent and provides
support to the radial ball and contains excessive vertical movements of the inner pin.

This provides added rigidity and better ride.

» Lower Cap (used only in torque rod ends with a taper stud design) The lower cap is

a containment mechanism for torque rod ends using the taper stud design. The lower

cap is made of St3 K32 Steel or equivalent.

o Fillet hole and alignment groove - The fillet and alignment groove gives the installer
a visual aid to align the ends of the torque rod and provides better weld quality due to

the weld filler being able to fuse better through the fillet hole.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] FIG. 1 shows a perspective view of assembled male and female torque
rods.
[0016] FIG. 2 shows a perspective view of one end of the torque rod of the

present invention including a portion of the male outer assembly and an inner assembly

and particularly showing the alignment groove.

[0017] FIG. 3 shows a‘perspective view of one end of the tbrque rod of the
present invention including a portion of the female outer assembly and an inner

assembly and particularly showing the fillet hole.
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[0018] FIG. 4 shows an eXpIoded view of one émbodiment of the present

invention including a hollow ball and a straddle balil.

[0019] FIG. 5 shows an exploded view of another embodiment of the present

invention including a straddle ball and a taper ball stud.

[0020] FIG. 6 shows an exploded view of a taper ball stud assembly of the

present invention.

[0021] FIG. 7 shows an exploded view of the present invention with a

representative combination of an inner assembly with an outer assembly.

[0022] FIG. 8 shows an exploded view of an embodiment of the present invention

of male assembly with a straddle ball inner assembly.

[0023] FIG. 9 shows an exploded\view of an embodiment of the present invention

of male assembly with a taper ball stud inner assembly.

[002.4] FIG. 10 shows an exploded view of an embodiment of the preseﬁi

invention of female assembly with a ball hollow inner assembly.

[0025] | FIG. 11 shows a perspective view of a torque rod of the present invention

. installed in a vehicle.

DETAILED DESCRIPTION OF THE PRESENT INVENTION
[0026] The present invention is directed to a torque rod comprising a hollow shaft
joint assembly with a sealed internal pin assembly, where the pin has a radial ball
design. As can be seen in FIG. 1, a second joint assembly with a solid shaft mates into

the first joint assembly. The torque rod is prepared by cutting the shaft of the second
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joint to a desired length and welding the male and female assemblies. In the present

invention, the “top” member and the “elongated” leg are forged as a single piece. In one
embodiment, the inner pins have a radial design. In another embodiment, the pin is
interfaced in the head housing with a plastic or POM collar bearing. In another
embodiment, the pin and bearing are contained in the head housing with support rings
typically made out ot the same material. The entire construction of the head housing is
covered with a dust boot, which is clamped to the housing by means of a clamping ring.
When a dust boot is used, it may be used on both sides of the housing when a straddie
pin is used.- The duét boot may be used on.one end with a clamping ring and a metal
cap may be used on the other side when a taper stud is used. In another embodiment,
the head housing is welded to the shaft. In another emb‘odiment, a male and female
two plece méting design may be used, and such a design may include a non-
replaceable pin. When a dust boot is used, an outer éteel cap may Be used to cover an
inner dust boot. In another embodiment, a solid shaft may be used to weld or forge the
end housings with the said containment mechanism and pin instead of the male-female

design. In another embodiment, the radial inner pin is replaced by a convoluted inner
pin.

[0027] Reterring to FIGs. 1-3, FIG. 1 depicts a view of an assembled torque rod
700 of the present invention. Torque rod 700 is comprised of male assembly 705 and
female assembly 703. Male assembly 705 is comprised of male outer portion 751 and
male inner portion 731. Male outer portion 751 is further comprised of male elongated

leg 752 and male top member 753, which are forged as a single unit. Male outer

portion 751 is made of a hardened steel and may be further coated by a rust preventer

10
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to improve longevity. Male outer portion 751 is hollow on the inside. Male elongated
leg 752 is cylindrical in shape with a nominal diameter of 1.25 inches (32mm) with
typical lengths in the range of 30.0 inches to 30.5 inches. Male top member 753 is also

cylindrical in shape with an opening at 90 degrees to that of elongated leg 752, and with

a nominal diameter of 3.74 inches (95mm).

[0028] Female assembly 703 is corhprised of female outer portion 761 and -
female inner portion.732. Female outer portion 761 is further comprised of female |
elongated leg 762 and female top member 763, which are forged as a single unit.
Female outer portion 761 is made of hardened steel and may be further coated by a
rust preventer to improve longevity. Female outer pdrtion 761 is hollow on the inside.
Female elongated leg 762 is cylindrical in shape with a nominal diameter of 1.75 inches
(44.5 mm) and nominal wall thickness of 0.24 inches (6.17 mm) with typical lengths in
the range of 5.90 inches tube to 8.5 inches” center to tube end. | Female top member
763 is also cylindrical in shape with an opening at 90 degrees to that of elongated Iég
762, and with a nominal diameter of 3.74 inches (95 mm). Female elongated leg 762
also includes alignment hole 706, which is placed at a point on thé center line of temale

elongated leg 762.

[0029] FIG. 2 depicts an exploded view of a portion of male assembly 705,
comprised of male outer portion 751 and male inner portion 731. As shown in FIG. 2,
inner portion 731 is of a ball stud design, but other designs may be used instead. In
addition, alignment groove 300 is etched into male elongated leg 752 for later

attachment to female assembly 763.

11
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[0030] FIG. 3 depicts an exploded view of female assembly 703 when mated with
male assembly 705 and comprised of female outer portion 731 and female inner portion
732. Female outer portion 731 is further comprised of fillet hole 706. When properly
aligned in mating, alignment groove 300 is visible through fillet hole 706 and filler can be
applied in fillet hole 706 for welding. As shown in FIG. 3, female inner portion 732 is

inclusive of a ball stud design, but other designs may be used instead.

[0031] FIGs. 4-5 show additional unassembled male and female assemblies with
different inner portions. ‘FIG. 4 shows hollow ball 620 in the male assembly and
straddle ball 600 in the female assembly. FIG. 5 shows straddle ball 600 in the male

assembly and ball stud 640 in the female assembly.

‘[6032] FIGs. 4-5 aiso show the mating design of the torque rods. Female
.elongated end 762 receives male elongated end 752. The internal diameter of female
elongated end 762 is machined in such a way to provide a snug fit for male elongated
end 752’. Malé elongated end 752 has an alignment groove that is visible inside of fillet
hole 766 of female elongated end 762 when assembled. The groove helps the installer
align the shafts such that the end housings and radial pins are straight and not angled.
Fillet hole 706 also helps as a diffuser of weld filoler and helps in dis;tributing it for a

sturdy welded joint.

[0033] FIG. 6 shows an exploded view of ball stud 640 in a female assembly.
Although shown in FIG. 6 with female outer portion 761, the invention also includes
male outer portion 751 in place of female outer portion 761. Female outer portion 761,
comprised of female top member 763 and female elongated leg 762 with alignment hole

706, is made of high grade C45 steel such as SAE 1045 and, in the preferred

12
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embodiment, is of nominal diameter of approximately 3.5, which may vary, typically by

20%, based upon the application of use.

[0034] Female outer portion 761 is held in place in one direction by upper cap -
205 and dust boot 204, which are attached to female outer portion 761 by use of ring
203, washer 202, and nut 201. Upper cap 205 is typically comprised of St 3 K32 or

equivalent. Dust boot 204 is comprised of a thermoplastic.

[0035] | In the lower direction, female outer p’ortion 761 is held in place by top
bearing 207, which rests within female outer portion 761 and center bearing 208. Ball
pih 209 is fit inside center bearing 208 and is shaped as a radial ball. And provides for
rotational movement of the torque rod of the present invention. Lower bearing 210
encircles ball pin 209 and lower cap 211 is used to protéct the lower assembly from dirt

and other contaminants.

[0036] = FIG. 7 shows the engineering drawing showing dimensions and tolerances
for one typical embodiment of the sealed interior of the torque rod'design. The tables in
the drawings also show the materials used for each component. Housing 401 is the
housing made of C45 steel. It is forged and normalized to between 172-216 HB.
Housing 401 contains ball pin 402, which is made of steel 41Cr4 quenched and
tempered to between 23-33 HRC. Support ring (TPC) 403 is made of a thermoplastic
polyurethane elastomer and contains ball pin 402 at its top and holds down center
bearing 404. Center bearing 404 is made from an engineered thermoplastic. Center.
bearing 404 brovides contact patch with ball pin 402. Support ring (metal) 405 contains
this arrangement from the other side and is made from St 35 steel. Lock ring 406 holds

the arréngement together and washer 407 sits between lock ring 406 and dust boot

13
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408. Dust boot 408 covers the inner parts and protects them. Dust boot 408 also
contains grease which provides constant lubrication for the inner components.
Clamping ring 409 contains boot 408 inside ring 410. Clamping ring 409 Is made from
DIN 2076 B steel or equivalent. In embodiments which have a straddle pin (pin with
mounting holes on either side) two have dust boots may be used to cover the housing
on either side and in other embodiments which have ball stud (pin with a taper stud with
threads on one side and a full sphere on the other side) the dust boot may cover only
the top and a cap will cover the bottom. Ring 41 0 is made of St3 K32 steel covers
wither side of the housing and is welded on to the housing. Ring 410 protects dust boot
468 and inner components. Again in embodiments that have straddle pin have the cap
on both sides and embodiments with ball stud have the cap on the taper stud or upper

end only. FIG. 8 and 9 show alternative embodiments of the interior of the torque rod of

the present invention.

[0037] FIG. 8 shows another embodiment of the interior of the torque rod design.
This figure shows a male part with straddle ball ends. The rod end is solid with a
diameter of 32mm (1-1/4"). This solid rod mates with the (emale endz Housing 501
which inclﬁdes the rod is made of normalized C45 steel hardened to 172-216 HB.
Housing 501 contains ball pin 502, which is made of steel 41Cr4 quenched and
tempered to between 23-33 HRC. Support ring (TPC) 503 made of a thermoplaétic
polyurethane elastomer and contains ball pin 502 at its top and holds down bearing 504,
which is made from an engineered thermoplastic. Center bearing 504 provides contact
patch with the ball pin 502. Support ring (metal) 505 contains this arrangement from the

other side and is made from St 35 steel. Lock ring segment 506 holds the arrangement

14
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together apd washer 507 sits between lock ring segment 506 and dust boot 508. Dust
boot 508 covers the inner parts and protects them. Dust boot 508 also contains grease
which provides constant lubrication for the inner components. In embodiments which
h‘ave a straddle pin (pin with mounting hole's on either side) two dust bbots may be used
to cover the housing on either side and in other embodiments which have ball stud (pin
with a taper stud with threads on one side and a full sphere on the othér side) dust boot
508 covers on'ly' the top and a cap will cover the bottom. Ring 510, made of St3 K32
steel covers either side of the housing and is welded on to the housing. Clamping ring
509 contains boot 508 inside ring 510. Clamping ring 509 is made from DIN 2076 B

- steel or equivalent. Ring 510 protects dust boot 508 and inner components. Again, in
embodiaments that have straddle pin have the cap on both sides and embodiments with

ball stud have the cap on the taper stud or upper end only.

[0038] i;IG. 9 shows another émbodiment of the torque rod design. This figu‘re |
shows a male part with ball stud end. The rod-end is solid with a diameter of 32mfn (1-
1/4”). This solid rod mates with the female end. Housing 601 includes the rod and is
made of normalized C45 steel hardened to 172-216 HB. | Housing 601 contains ball pin
602, which is made of steel 42CrMo4 and is quenched and tempered to between 26-33
HRC. Ball pin 602 has a taper stud with appropriate threads cut on t'he end. Ball pin
602 is used with appropriate hardware such as washer 610 and elastic lock nut 611.
Support ring (TPU) 603 made of a thermoplastic polyurethane elastomer and contains
ball pin 602 at the top and holds down bearing 804, which is made from an engineered
thermoplastic. Bearing 604 provides contact patch with ball pin 602. Supportring

(metal) 605 contains the arrangement described from the bottom and is made from St

15
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52 steel. Cap 606 made of St3 K32 steel covers the arrangement from the bottom and

seals ball pin 602 inside housing 601. Cap 608 also provides protection against vertical
movements c;f ball pin 602 and shields the inner components from abrasives particles.
Dust boot 607 covers the inner parts and protects them. Ddst boot 607 aiso contains
grease which provides constant lubrication for the inner components. Clamping rng
608, rﬁade of DIN 2076B, locks the ball pin 602 in housing 601 and holds it down. Ring
609 made of St3 K32 steel and covers the top of housing 601 and is welded on to

housing 601. Ring 609 protects dust boot 607 and inner components.

[0039] FIG. 10 shows another embodiment of the torque rod'design. This figure
shows a female part with hollow ball enc}s. The rod endis a rece’i\‘/er end with a fillet
hole. This ’hol|ow end mates with the male end. Housing 801 is made of normalized
C45 steel hardened to 172-216 HB. Housing 801 contains hollow ball 802 which is
‘made of steel 41Cr4 hardened to between 23-33 HB. Hollow ball 802 has a hole drilled
through it (bolt hole 811) and the diameter of the hole can be as per the size of the
mounting bolt required for a particular application. éuppbrt 803 made of a thermoplastic
polyurethane elastomer, containé the hollow ball 802 at its top and holds down center
" bearing 804 which is made from Polyoxymethylene or POM. Center bearing 804
provides contact patch with the full radial ball. Support ring 805 contains this
arrangement from the 6ther side and is made from St 35 steel. Lock ring 806 holds the
arrangement together and washer 807 sits between the lock riné and dust boot 808.
Dust boot 808 covers the inner parts and protects them. Dust boot 808 also contains
grease, which provides constant lubrication for the inner components. Dust boot 808

also covers the bottom similarly. Washer 807 is made from hardened steel and sits

16
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between lock ring 806 and dust boot 808. In embodiments which have a straddle pin
(pin with mounting holes on either side) two dust boots may be used to cover the
housing on either side and in other embodiments which have a ball stud (pin with a
taper stud with threads on one side and a full sphere on the other side) dust boot 808
covers only the top and a cap covers the bottom. A Washer 809 is made from
hardened steel and sits between lock ring 806 and dust boot 808. Cap/ring 810 made of
St3 K32 steel covers either side of the housing and is welded on to the housing. This
ring protects the dust boot énd inner components. Again in embodiments that have
straddle pin have the cap on both sides and embodiments with ball stud have the cap

on the taper stud or upper end only.

[0040] FIG. 11 shows a perspective view of an installed torque rod. In FIG. 11,
torque rod 300 is attached at one end to differential hqusing 310 and to frame rail 320 of
the vehicle's chassis. Because of the perspective of the figure, the torque rod may
appear asymmetrical, and the actual symmetry and shape of the torque rod is better

seen in FiGs. 1-3.

[0041]

[0042] It is also to be understood that the following claims are intended to cover

all of the generic and specific features of the invention herein described, and all

17
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statements of the scope of the invention which, as a matter of language, might be said

to fall therebetween.

18
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THE EMBODIMENTS OF THE INVENTION FOR WHICH AN EXCLUSIVE PROPERTY OR
PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. An apparatus for stabilizing a vehicle comprising:
a male section including (1) an end portion attachable to a vehicle and with an internal sealed

bearing assembly received therein and (2) a connecting portion with an alignment groove; and

a female section including (1) an end portion attachable to a vehicle and with an internal sealed
bearing assembly received therein and (2) a connecting portion with a single transverse

opening;

wherein said apparatus is formed by inserting said connecting portion of said male section into
said connecting portion of said female section, aligning said alignment groove with said
transverse opening, and subsequently welding said male portion to said female portion by
forming only one weld plug in said transverse opening where said weld plug is applied in the
visible portion of said alignment groove, and where said weld plug is the only attachment of said

male section and said female section.

2. The apparatus of claim 1 wherein at least one internal sealed bearing assembly of said male

and female sections consists of a hollow ball assembly.

3. The apparatus of claim 1 wherein at least one of the end portions of said male or female

section is perpendicular to the connecting portion of the same section.

4. The apparatus of claim 1 wherein each of said sealed bearing assemblies of said male

section and said female section includes a center bearing and a radial ball inner pin.

. The apparatus of claim 4 wherein each of said sealed bearing assemblies of said male

section and female section further includes a steel outer cap and dust boot.

6. The apparatus of claim 4 wherein each of said sealed bearing assemblies of said male

section and female section further includes a top bearing.

/. A method for installing a two-section torque rod in a vehicle comprising the steps of:
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attaching a first section of a torque rod to the suspension of a vehicle, said first section
comprising a first end portion with an internal sealed bearing assembly and a male elongated
portion with an alignment groove, by attaching said end portion to a first torque road bracket of

sald suspension,

mating a second section of the torque rod with said first section, said second section comprising
a second end portion with an internal sealed bearing assembly and a female elongated portion
with a single transverse opening, said transverse opening allowing visibility with said alignment

groove, by inserting said male elongated portion into said female elongated portion;

aligning said alignment groove with said transverse opening;

attaching said second section to the suspension of the vehicle by attaching said second end

portion to a second torque rod bracket of said suspension; and

welding said male elongation portion to said female elongated portion using only one weld plug
In said transverse opening, where said weld plug is the only attachment of said alignment
groove of said first section and said second section.

8. The method of claim 7 wherein the end portion of at least one of the first and second sections

IS perpendicularly attached to the elongated portion of the same section.

9. A torque rod comprising:

a first section including (1) a hollow end portion for attaching to a vehicle with a first bearing

assembly receiving therein and (2) a connecting portion with an alignment groove,;

a second section including (1) a hollow end portion for attaching to a vehicle with a second
bearing assembly received therein and (2) a connecting portion with a single transverse opening

In a channel for aligning with said alignment groove;

wherein said apparatus is formed by the connecting portion of said first section being mated and
aligned with the connecting portion of said second section by aligning said alignment groove
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with said transverse opening and subsequently welding said first section and said second
section together with only one weld plug, thereby forming the only bond between said first
section at said alignment groove and said second section at said transverse opening.

10. The torque rod of claim 9 wherein at least one of said first and second bearing assemblies is

comprised of a hollow ball assembly.

11. The torque rod of claim 9 wherein the end portion of one of said first or second sections Is

perpendicularly attached to the connecting portion of the same section.

12. The torque rod of claim 9 wherein each bearing assembly includes a steel outer cap and

dust cap.

13. The torque rod of claim 9 wherein each bearing assembly is sealed and includes a center

bearing and a radial ball inner pin.

14. The torque rod of claim 9 wherein each bearing assembly includes a center bearing and a

‘top bearing.

15. The apparatus of claim 1 wherein at least one internal sealed bearing assembly of each of

said male and female sections consists of a straddie pin or ball stud.

16. The method of claim 7 wherein at least one of said sealed beam assemblies includes a

hollow ball.

17. The torque rod of claim 9 wherein at least one of said first and second bearing assemblies is
comprised of a straddie pin or ball stud.
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