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1. Claims. 
1. 

This invention relates to motor vehicles and 
more particularly to improvements in stabilizing 
or anti-sway means for the bodies of vehicles. 
An object of the invention is to provide an ef 

ficient and low cost stabilizing means which is 
eshecially adapted for vehicles having independ 
ently sprung ground wheels. 
Another object of the invention is the provision 

of stabilizing means as aforesaid which, when 
employed in association with steerable ground 
wheels, does not interfere with or restrict steering 
movement of such wheels and thus makes possin 
ble a shorter turning radius for the vehicle. 
A still further object is the provision of sta 

bilizing means in the form of a torsion bar struc 
ture in association with an independent wheel 
suspension having the foregoing advantages and 
which will readily accommodate the installation 
and removal of a lifting jack. 

In carrying out the invention in conjunction 
with the independent wheel suspension including 
upper and lower link members connected at their 
Outer ends by a wheel carrying structure, there 
is preferably provided a torsion bar for each Sus 
pension having the main body thereof disposed 
approximately parallel with and immediately ad 
jacent the associated lower link member and non 
rotatably connected at the outer end thereof to 
the latter member, the adjacent end portions of 
each of the bars constituting a crank arm angled 
from the main body. The free ends of these crank 
arms are connected together and cooperate with 
the fixed ends of the bars to torsionally stress the 
main body of the bars when, for example, one 
wheel rises or falls relative to the other thereof, 
thus developing torsion in both bars equally. 
Each bar is preferably rotatably connected by an 
insulating bushing with its associated link men 
ber at a point intermediate its crank arm and 
fixed end. Other objects and advantages of the invention 
reside in the novel combination and arrangement 
of parts as will be more apparent from the foll 
lowing description taken in connection with the 
accompanying drawing, in which: 

Fig. 1 is a top plan view of a portion of a typical 
motor vehicle construction having the invention 
applied thereto, parts being broken away to ill 
lustrate the underlying structure. 

Fig. 2 is an enlarged front elevational view il 
lustrating more particularly the application of 
the invention to a typical wheel suspension of 
Fig. 1. 

Fig. 3 is a sectional elevational view taken on 
line 3-3 of Fig. 1. 
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Fig. 3 is a transverse section taken as ind 

cated by the line 4-4 of Fig. 1. . 
Referring to the drawing, the invention is 

illustrated in connection with the front steerable 
ground wheels to disposed opposite each other at 
the sides of a frame structure, including the on 
gitudinally extending side rails and front 
cross member 2, which is adapted to support the 
body structure in the conventional manner. 
The frame structure is supported on the wheels 
0 by a system of independent suspension for each 

of the ground wheels, the illustrated suspension 
including the upper link member 3 pivoted at 
f4 on the frame structure and a lower link men 
ber 5 pivoted at 6 to the frame cross member 
2 for swinging movement on the axis T. The 
members 3 and 5 may be of the usual wishbone 
type and extend laterally outwardly and rear 
wardly of the vehicle for connection at their 
outer ends with the generally upright wheel car 
rying knuckle support arm 8 which is articulated 
at 9 and 20 with the upper and lower link anem 
bers, respectively. The lower link member 5 in 
cludes a pair of arms 2 channel-shaped in cross 
section and opening away from each other. 
The upright arm 8 carries a knuckle portion 

22 having the usual king pin 23 for swivelling the 
companion knuckle portion 24 of the associated 
wheel fo to thereby accommodate steering move 
ment of the wheels in the well known manner. 
A coil spring 25 acts between the frame member 
2 and a seat 26 supported by the lower link 
member to yieldingly support the weight of the 
frame structure on the ground wheels. 
The independent wheel Suspension accommo 

dates rising and falling movement of each ground 
wheel to relative to the frame structure inde 
pendently of the remaining ground wheels of the 
vehicle, the link members 3 and 5 maintaining 
the associated arm 8 in the desir pright pos 
sition. Suitable shock absorbing means, not 
shown, may be associated with each wheel sus 
pension, if desired. The stabilizing means is provided by a torsion 
bar assembly including a pair of torsion bars 27 
respectively associated with the illustrated wheel 
suspensions. Each bar 27 has the main body 
thereof disposed parallel with the forward men 
ber 2 of the associated lower linkage 5, the 
major portion of such main body lying within the 
associated channeled link member. The outer end 
of each bar 27 is T-shaped and hollow to receive 
a bolt 28 extending through the channel flanges 
of the member 2 and the spring seat 26, as more 
particularly shown in Fig. 2. In this manner the 
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aforesaid bar end is non-rotatably secured to the lower linkage for movement therewith. 
Thus it will be noted that the major portion 

of each torsion bar 27, and particularly that por 
tion thereof extending outwardly beyond the 
pivot point is of the associated lower linkage is 
disposed generally lengthwise with respect to and 
immediately adjacent the forward member 2 of 
the latter linkage. This disposition of the bar 
eliminates engagement of the wheel tire with the 
associated rod during extreme steering turning 
movement of the wheel and thus presents no re 
striction with respect to turning of the vehicle. 
Furthermore, the clearing of the space adjacent 
the wheels by this disposition of the torsion bar 
facilitates the installation and removal of a lift 
ing jack for raising a wheel and its support. 
The inner end of each bar 27 is angled from 
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the main body thereof, as more particularly 
shown in Fig. 1, to provide a relatively short 
lever arm. 29. The free ends of the arms 29 are 
connected together by a link 30 including a me 
tallic casing 3 having vertically spaced compart 
ments each of which contains a body of rubber 
like material 32 having oppositely disposed open 
ings respectively registering with a correspond 
ing opening in the casing 3 for detachably re 
ceiving the ball-like end of a crank arm. 29. 
Each torsion bar 2 is rotatably attached to its 

asSociated arm 2 intermediate its ends and ad 
jacent its crank arm 29 by connection generally 
indicated at 33. For this connection the ends of 
the channel flanges of the arm 2 t are oppositely 
deflected vertically and abut a plate 33' which 
overlies the channel portion of a bracket 34 hav 
ing opposed flanges abutting the plate. The op 
posed flanges, plate 33' and the vertical flanges 
of the channel arm 2 have registering openings 
receiving the securing bolts 35. Within the 
channel portion of the bracket 34 is a body of 
rubber-like material 36 having an opening there 
in receiving the bar 27. The connection 33 pro 
vides an insulating journal for the bar 27, the material 36 being under compression. 

In operation, rising or falling movement of one 
of the wheels to relative to the other thereof de 
velops torsional resistance in both bars equally. 
In response to such relative wheel movement 
there is a transference of resistance in the tor 
sion bar structure from bending at the crank 
arms to a torsional stress of the main body of 
each bar, it being noted that each bar has its 
outer end non-rotatably attached to its asso 
clated lower link member and journalled with 
respect thereto to accommodate torsional stress. 
The stabilizer means comprises the resilient bar means 27 extending generally laterally of the 

vehicle frame structure and having the outer 
ends thereof substantially non-rotatably con 
nected at 28 to the respective lower wheel sup 
porting linkages 5 and particularly to the for 
wardly disposed arm 2 of each such linkage, 
each such end connection 28 being located be 
tween the frame connection for the linkage and 
the Outer end of the latter The bar means 27 
is also, as previously stated, secured to the arms 
2 by the connections 33. The resilient bar means 
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2 is thus supported and carried by the lower . 
wheel suspension linkages for movement with 
the arms 2 and against bodily displacement 
therefrom and is free from any controlling con 
nection with other parts of the vehicle other than said arms. o 

claim: 

4 . 
disposed wheels and independent suspension 
means for each wheel including a member oscil 
lated with the associated wheel, torsion bars re 
spectively associated with said members each 
having the main body thereof disposed approxi 
mately parallel to and immediately adjacent the 
associated member and having one end portion 
thereof fixedly anchored to said associated mem 
ber for movement therewith, an insulating bush 
ing rotatably connecting the main body of each 
of said bars with its associated member, the 
other end portion of each of said bars being 
angled from said main body thereof and con 
nected one with the other, said connected ends 
cooperating with said fixed ends to torsionally 
stress each of said main bodies in response to 
relative oscillation of said members. 

2. In a vehicle including a pair of oppositely 
disposed wheels and independent suspension 
means for each wheel including a member oscil 
lated with the associated wheel, torsion bars re 
Spectively associated with said members each 
having a part thereof adapted to be torsionally 
stressed disposed lengthwise with respect to the 
associated member and having one end portion 
thereof fixedly anchored to said associated mem 
ber for movement therewith, each of said bars 
having the other end portion thereof deflected 
from the axis of its said part to form a crank 
like arm, an insulating bushing for each of said 
parts carried by the associated member, and a 
connection between the free ends of said crank 
like arms, said crank-like arms cooperating with 
Said fixed ends to torsionally stress each of said 
parts in response to relative oscillation of said members. 

3. In a vehicle suspension including oppositely 
disposed wheels and means independently sus 
pending said wheels for rising and falling move 
ment, each suspension means including a mem 
ber oscillated with the associated wheel and 
channel-shaped in cross section throughout the 
major portion of its length, stabilizing means in 
cluding a torsion bar associated with each of said 
Suspension means, each of said bars having the 
main body thereof disposed in the channel 
shaped member of the associated suspension and 
having an end portion thereof secured to its 
member for movement therewith, the other end 
portion of each of said bars being angled from 
its said main body to form a crank-like arm, 
means connecting the free ends of said crank 
like arms, and an insulating bushing rotatably 
connecting the main body of each of said arms with its associated member. 

4. In a vehicle suspension including oppositely 
disposed wheels and means independently sus 
pending said wheels for rising and falling move 
ment, each suspension means including a mem 
ber extending generally transversely of the 
vehicle and oscillated with the associated wheel, 
torsion bars respectively associated with said 
members each including a main body extending 
generally transversely of the vehicle and having 
its outer end portion anchored to its said mem 
ber for movement therewith, the other end por 
tion of each of said bars including a crank-like 
arm integral with and angled from the main body 
thereof, the free ends of said crank-like arms 70 being Spaced vertically, a connection between the 
free ends of said crank-like arms, said connected 
arms cooperating with said anchored ends to tor 
sionally stress the main body of said bars in re 
sponse to relative oscillation of said members, and 1. In a vehicle including a pair of oppositely 75 connection between each associated member and 

  

  



5 
torsion bar main body accommodating stressing 
of the latter as aforesaid. 5. In a vehicle suspension including oppositely 
disposed wheels and means independently sus 
pending said wheels for rising and falling move 
ment, each suspension means including a mem 
ber oscillated with the associated wheel, vehicle 
stabilizing means including a torsion bar as 
sembly having the outer end portions thereof re 
spectively fixedly anchored to said members, 
journalling means for said bar assembly respec 
tively carried by said members, said bar assembly 
including a pair of adjacent interconnected 
crank-like arms between said journalling means 
cooperating with said fixed end portions to tor 
sionally stress those portions of said assembly 
intermediate said arms and said fixed end por 
tions in response to movement of one of said 
wheels as aforesaid relative to the other of said 
wheels. 6. In a vehicle suspension including oppositely 
disposed wheels and means independently sus 
pending said wheels for rising and falling move 
ment, each suspension means including a mem 
ber oscillated with the associated wheel, the 
main body of said member being channel-shaped 
in cross Section, vehicle stabilizing means in 
cluding a torsion bar assembly having spaced 
parts thereof respectively disposed in said main 
bodies of said members, the non-adjacent ends 
of each of Said parts being non-rotatably at 
tached to the associated member for movement 
therewith, journalling means for said bar as 
Sembly respectively carried by said members, said 
bar' assembly including a pair adjacent inter 
connected crank-like arms between said jour 
nalling means cooperating with said non-rotat 
ably attached ends to torsionally stress those 
portions of said bar assembly intermediate said 
arms and said ends in response to movement of 
One of Said wheels as aforesaid relative to the 
other of Said wheels. 

7. In a vehicle suspension including oppositely 
disposed wheels and means independently sus 
pending said wheels for rising. and falling move 
ment, each suspension means including a mem 
ber extending generally transversely of the ve 
hicle and pivotally supported for oscillation with 
the associated wheel, torsion bars respectively 
associated with said members each having a part 
thereof extending outwardly with respect to the 
vehicle beyond the axis of pivot of its associated 
member, means non-rotatably fixing the outer 
end portion of each of Said parts to its associated 
member for movement therewith, each of said 
bars having a crank arm at the other end portion 
thereof connected one with the other and oper 
able in conjunction with said fixed outer end 
portions to torsionally stress that portion of each 
of Said bars intermediate its crank arm and fixed 
end in response to movement of one of said wheels 
as aforesaid relative to the other of Said wheels. 

8. In a motor having a pair of oppositely dis 
posed road wheels, a pair of members respectively 
connected with said wheels and mounted for 
oscillatory movement each about an individual 
axis, and stabilizing means including a pair of 
torsion bars respectively disposed generally 
transversely with respect to the axis of oscilla 
tion of said members and having their non-adja 
cent end portions respectively attached to Said 
members for movement therewith, each of Said 
bars having a crank-like arm at the-adjacent end 
portion thereof spaced vertically one from the 
other, and yieldable force transmitting link 
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means connecting said arms together for opera 
tion in conjunction with said non-adjacent ends 
to torsionally stress each of said bars intermed 
ate said non-adjacent ends and said crank arms 
in response to relative oscillation of said men 
bers. 9. In a motor vehicle including a plurality of 
road wheels and a suspension for at least one of said wheels accommodating rising and falling 
movement thereof independently of other of said 
wheels, said suspension including a member 
mounted for oscillatory movement and connected 
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with said one wheel for movement therewith in 
response to rising and falling thereof as afore 
said, and stabilizing means including a torsion 
bar having a part thereof disposed generally 
lengthwise with respect to said member adapted 
to be torsionally stressed to resist oscillatory 
movement of said member, an end portion of 
said part being non-rotatably connected to said 
member for movement therewith incident to ris 
ing and falling wheel movement, said bar fur 
ther including a reaction crank-like arm at the 
other end portion thereof cooperating with said 
connection to stress said part as aforesaid. 10. In a vehicle including a pair of oppositely 
disposed road wheels, means Supporting and 
guiding each of said wheels for rising and falling 
movement independently of each other, each of 
said means including an arm structure connected 
with its wheel for rising and falling movement 
therewith and mounted for oscillation to accom 
modate said movement, and stabilizing means 
including members relatively arranged to pro 
vide non-adjacent end portions respectively se 
cured to said arm structures for movement there 
with and adjacent end portions, each of said ad 
jacent end portions including a crank arm offset 
one relative to the other, and force transmitting 
means connecting said crank arms together for 
cooperating with said non-adjacent end portions 
to torsionally stress said members intermediate 
said crank arms and said non-adjacent end por 
tions in response to relative oscillation of said 
arm structures, said force transmitting connect 
ing means being yieldable to accommodate lim 
ited relative movement of Said crank arms under 
the influence of relative oscillation of said arm 
structures. 

11. In a motor vehicle including a frame struc 
ture, a road wheel disposed at either side of said 
frame structure, means supporting and guiding 
each of said wheels from said frame structure 
for rising and falling movement independently of 
the other wheel, each of said means including 
upper and lower linkages extending generally 
outwardly from and pivotally connected to said 
frame structure for oscillatory movement rela 
tive thereto to accommodate said movement of 
the wheel associated therewith, the axes of pivot 
of said lower linkages being spaced one from the 
other in a direction transversely of said frame 
Structure, spring means supporting said frame 
structure on said lower linkages, stabilizing means 
including a pair of spring elements respectively 
operably associated with said lower linkages and 
disposed generally transversely with respect to 
the axis of oscillatory movement of the associated 
lower linkage, each of said spring elements hav 
ing end portions one of which is disposed out 
wardly with respect to the vehicle beyond the 
axis of oscillation of its associated lower linkage 
and the other of which is disposed between said 
axes, means for supporting each of Said spring 
elements on its associated lower linkage and in 
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an an as a stria. means connecting out t 
posed end portion with its associated lower link 
age for movement therewith and against move 
ment relative thereto, each of aid spring ele 
ments being free from connection with said. 

other than through its said sup frane ton the associated lower linkage, 
and means yieldingly connecting those end port 
tions of said spring elements which are disposed 
between said axes so constructed and arranged 
as to accommodate relative movement therebe-, 
tween and to transmit force between said Spring 
elements in response to rising and falling move 
ments of each wheel relative to the other to 
thereby yieldingly oppose such relative wheel 
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5 movement by imposing upon each lower linkage . 
a force tending to move the wheel supported 
thereby in a direction similar to said rising and 
falling movements of the other wheel. . 

12. In combination, a vehicle frame, an in 
dividual wheel suspension at each side of the 
frame each suspension including a laterally ex 
tending arm connected to the frame for swing 
ing movement about a substantially horizontal 
axis extending longitudinally of the frame, re 
silient bar means extending laterally of the frame, 
and means 'mounting said bar-means to Said 
arms respectively for movement therewith and 
against bodily displacement therefrom, each said 
mounting means including a connection located 
between the frame connection for the arm and 
the outer end of the arm, said bar means being 
free from any controlling connection with parts 
of the vehicle other than said arms. 

13. In combination, a vehicle frame, an in 
dividual wheel suspension at each side of the 
frame, each suspension including a laterally ex 
tending arm connected to the frame for swing 
ing movement about a substantially horizontal 
axis extending generally longitudinally of the 
frame, resilient bar means having a generally 
bow shape between its ends extending laterally 
of the frame, and means mounting said bar means 
to said arms respectively for movement there 
with and against bodily displacement therefrom, 
said mounting means including a connection lo 
cated between the frame connection for the arms 
and the outer ends of said arms, said bar means 
being free from any controlling connection with 
said vehicle frame other than through said later ally extending arms. 

14. In combination, a vehicle frame having a 
longitudinal center line, an individual wheel 
suspension at each side of said frame, each sus 
pension including a laterally extending arm con 
nected to the frame for Swinging movement about 
a substantially horizontal axis extending longi 
tudinally of the frame, resilient bar means ex tending laterally of the frame, and spaced means 
at each side of the longitudinal center line of 
said frame mounting said bar means to each of 
said arms respectively for movement therewith 
and against bodily displacement therefrom, one 
each of said spaced mounting means being located 
between the frame connection for the arms and 
the outer ends of the arms, said bar means being. 
free from any controlling connection with parts 
of said vehicle other than said arms. 

15. In combination, a vehicle frame, an in dividual wheel suspension at each side of said frame for accommodating rising and falling 
movement of the wheels, each suspension in cluding a laterally extending arm connected to 
the frame for swinging movement about a sub stantially horizontal axis extending generally 
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longitudinally of the frame, said arms each hav. 
ing a channel-shaped pction outwardly of said 
connection, and resilient bar means having non 
adjacent portions mounted on said arms within 
said channels against bodily displacement there 
from but movable with said arms to stress the 
politions of said bar means intermediate said 
non-adjacent portions in response to the relative 
rising and falling movement of said wheels, 
whereby a movement of one wheel in one direc 
tion will tend to produce a similar movement of 
the other wheel in the same direction, there be 
ing at least one fastening means for said bar 
means between the frame connections for the 
arms and the outer ends of the arms and said bar, means being free from any controlling con 
nection with said vehicle frame other than through said laterally extending arms. 

16. In combination, a vehicle frame having a 
longitudinal center line, an individual wheel sus 
pension, at each side of said frame, each sus pension including a laterally extending arm con 
-nected to the frame for swinging movement about 
a substantially horizontal axis extending long 
tudinally of the frame, resilient elongated bar 
means extending laterally of the frame, and 
Spaced means at each side of the longitudinal 
center line of said frame mounting said bar 
means to each of said arms respectively for 
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movement therewith, and against bodily dis 
placement therefrom, one each of said spaced 
mounting means comprising a journal having a 
resilient core surrounding a longitudinal portion 
of the bar means and accommodating rotative 
movement of said bar means relative to the said 
arms, Said bar means being free from any con 
trolling connection with said vehicle frame other than through said arms. 

17. In combination with a vehicle frame and 
an individual wheel suspension at each side of 
the frame, said suspensions including arms 
pivoted to the frame at their inner ends and 
extending outwardly away from one another 
laterally of the frame for swinging movement 
about a substantially horizontal axis extending 
longitudinally of the frame, a resilient stabilizer 
bar element connected to each arm in the re 
gion between its pivot and its outer end and ex 
tending laterally of the frame to a point between 
the two pivots for the said arms, and pivotal 
means connecting the inner ends of the two 
said bar elements, said bar elements being free 
from any controlling connection with said ve 
hicle frame other than through said arms. 
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