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This invention relates to a measuring gauge for check-
ing the levelness of a wvehicle through measurement of
torsion bar suspension means incorporated in the vehicles.

In vehicles provided with adjustable torsion bar suspen-
sion means or systems it has been difficult to check the
torsion bars so that the vehicle will sit level, or to reset
the adjustment of the torsicn bar means to restore level-
ness of the vehicle after use. The popularity and ad-
vantages of forsion bar suspension means is, of course,
well established, and its use has extended to a variety of
different sizes of vehicles so that a gauge adapted for one
size vehicle is not useful for other size vehicles.

The present inveation, therefore, is directed to improve-
ment in torsion bar height gauges which are adapted to
all vehicle sizes and torsion bar suspension means so
that one gauge may be used for all systems to simplify
the work of obtaining the desired measurements.

The many objects and features of this invention will
become apparent to those skilled in this art as the descrip-
tion of a preferred form of the gauge is set forth, refer-
ence being had to the accompanying drawings, wherein:

FIG. 1 is a schematic view in front elevation of a ve-
hicle having torsion bar suspension means, only so much
of the vehicle frame and suspension being shown as will
serve to illustrate the principles of the gauge;

FIG. 2 is an enlarged assembly view of the improved
gauge forming the subject matter of this invention, with
portions thereof being shown in section;

FIG. 3 is an enlarged and transverse sectional view
taken at line 3—3 in FIG. 2;

FIG. 4 is an enlarged and fragmentary plan view taken
at line 4—4 in FIG. 2;

FIG. 5 is an enlarged fragmentary sectional elevational
view taken at line 5—35 in FIG. 4; and

FIG. 6 is a fragmentary view seen at line 6—§ in
FIG. 2.

In the view of FIG. 1 the vehicle front wheel suspen-
sion assembly has been illustrated schematically to pro-
vide a basis for understanding the principle of operation
of the gauge device. In general, the stecrable wheels 10
each have a spindle bracket 11 to which is connected an
upper control arm 12 and a lower control arm 13. The
vehicle frame includes spaced longitudinal members 14
and a front cross member 185, these parts of the frame
providing attachment points for the respective control
arms, as is understood. The lower conirol arms 13 are
hinged at 16 to the member 15 and are connected to the
spindle brackets 11 by suitable ball joints 17. The arms
13 are cushioned by shock struts 18, as shown, and the
forward ends of torsion bars 19, are anchored to each
arm 13 to exert a force or load thereon which holds the
vehicle frame members 14 and 5 suspended between the
wheels 10. As the vehicle frame moves up and down in
response to road conditions, or as the wheels 16 move up
or down relative to the frame, the torsion bars 19 twist
or wind up, or unwind. While not necessary to show,
the bars 19 extend rearwardly along the frame members
14 and are adjustably attached at their rearward ends to
other parts of the vehicle frame in such manner {hat the
degree of torsion therein may be varied to sustain the ve-
hicle frame at any desired height above the surface or
road 20. Generally speaking, the torsion bars 19 of the
vehicle suspension system are arranged substantially per-
rendicular to the lengthwise axis of arms 13 to avoid ec-
centric torsion reaction. Since the arms #3 are canted
relative to the longitudinal dimension or axis of the ve-
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hicle frame, the torsion bars 19 generally extend in non-
parallel relation to each other.

It is, of course, desirable to make adjustments so that
the vehicle will stand or ride in a level attitude, and this
is accomplished by adjusting each torsion bar 19 so that
the associated control arm 13 exerts more or less upward
force on the cross member 15 to get it to a level attitude
relative to the fixed positions of the ball joints 17 at the
wheel brackets 11. Since the wheels 10 and the spindle
brackets 11 are fixed with respect to the ground or surface
20, the ball joints 17 provide surfaces which are useful
reference points to which the gauge device 21 is applied.

In FIGS. 1 and 2, the gauge 21 comprises a supporting
member which is in the form of a three-piece bar adjusta-
ble as to length and made up of a right hand tubular
section 22 telescopically receiving a center section 23, and
a left hand tubular section 24 slidably telescoped over
the center section 23. The center section 23 is locked
or pinned to the section 22 by a suitable screw 25 (FIG.
2). The left hand section 24 is free to slide over the
center section 23 between a position of abutment with the
inner end of right hand section 22 and an extended posi-
tion wherein a stop screw 26 strikes a pin 26q fixed in

-section 23 and covered by the section 24. The screw 26

is removable for disassembly of the gauge.

The right hand section 22 of the gauge 21 is provided
with a gauging element 27 at its outer end having a refer-
ence surface or notch 28 which abuts a surface 174 (FIG.
6) of the ball joint 17. A similar gauging element 27
is provided on the movable section 24. The two gauging
elemenis 27 extend from the bar the same distance so
that the gauge 21 is located at the same elevation rela-
itve to the fixed points 17 at the wheel brackets 11, The
right hand section 22 is also provided with a resilient
supporting foot assembly to hold the element 27 in posi-
tion. The foot assembly includes a guide sleeve 28 re-
ceiving a rod 29 therein with a free end 39 forming a foot
to engage surface 29. A guide rod 31 fixed in section
22 is parallel with the guide tube 28 and guides an actu-
ator 32. The handle 33 of the actuator 32 moves adja-
cent the rod 31 and the opposite end 32 is secured to the
rod 29 adjacent the foot 3¢. A spring 35 bears upon the
actuator end 34 and under the tubular section 22 to ex-
tend the rod 29 so that the foot 38 is pressed down against
the surface 28, and this action raises the gauging eclement
27 to retain it against the surface 17¢ of the ball joint
17. The movable section 24 at the left end of the guage
is similarly provided with a supporting foot assembly and
the parts are indicated by similar reference numerals.

In FIG. 2, the gauge device 21 is shown with a pair
of adjustable slides 36 which are similar in construction
but arranged as right and left hand parts on the respec-
tive tubular sections 22 and 24 of the bar. Since the
parts are essentially the same, the same reference nu-
merals will be applied to similar parts and the following
description will be given in reference to the left hand
slide 36. The slide is provided with a body made of iden-
tical half parts 37 connected at the flanges 38 in such
manner that the body 37 is slidable on the tubular sec-
tion 24. The upper pair of flanges 38 (FIGS. 4 and 5)
are suitably joggled at 3% to form a pocket which pivot-
ally receives the ear 48 of a catch element 41. The ear
is pivoted on a pin 42. The catch element 41 has an arm
43 which is urged upwardly by the closed end 44 of a
mouse trap type spring mounted on the pin 42 with its
ends 45 pressed against the upper surface of the body 37
on each side of the flanges 38. The catch element is also
formed with a stop 46 opposite the arm 43, said stop 46
bearing upon the flanges 38 in respense to the action of
spring end 44.

The slide body parts 37 (FIGS. 2, 3 and 4) are formed
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with cooperating side ears 47 which are outstruck from
the parts 37 and form guides for vertically movable scale
arms 48. The lower ends of the arms 48 are connected
by a U-shaped strap 49 and a similar U-shaped strap 5¢
connects the upper ends of the arms 48 so that the arms
are held in parallel positions to move through the guide
ears 47 as shown in the view of FIG. 2. An actuator
spring 51 for each pair of arms 48 is connected at the
lower strap 49 and to the lower flanges 38 on the slide
36. The spring 51 urges the arms upwardly when the
catch 41 is released from engaging in a suitable slot 52
in the upper strap 50 by depressing the arm 43 against
spring 44. Bach arm 48 carries a suitable measuring
scale 53 to be visible from either side of the gauge device.
The scales 53 cooperate with pointer nibs 54 formed on
the guide ears 47 (FIG. 2). In order to determine the
desired depressed position (as to the left side in FIG. 2)
of the vertically movable scales 53, each scale carrying
arm 48 has an inturned stop element 55 which, as seen in
FIG. 3, abuts the upper surface of the slide body con-
currently with the catch 41 engaging in the slot 52 (FIG.
5). When in such position the upper edges 56 of the
arms 48 are held in positions to lie on a line between
the upper ends of the gauging element 27 carried at the
outer ends of the bar sections 22 and 24. The right hand
slide 36 in FIG. 2 is illustrated with its arms 48 in raised
position to demonsirate the action of the parts uader the
tension of spring 51 when catch 41 is freed from slot 52.

In operation, the gauge device 21 is first adjusted as to
length of the bar by sliding the left hand bar 24 in or out
as.the case may be, until the gauging elements 27 match
the spacing of surfaces 17a in the vehicle suspension sys-
tem. With each pair of arms 48 held in the depressed po-
sition by catches 41, the operator compresses the support-
ing fect 30 by using handles 33 and positions the device
as shown in FIG. 1. Of course, the vehicle wheels 1§ are
properly inflated and located on a flat surface 28. With
the device thus positioned each slide 36 is adjusted to the
right or left on its bar section umntil the edges 56 line up
under the ends of the torsion bars 19. Catches 41 may be
released so that the scale carrying arms 48 are raised by
the springs 51 into abutment with the torsion bars 19.
The measurement at each slide 36 is compared and if
equal the suspension system is level. If the scales 53
show different readings, the torsion bars 1% are adjusted
until levelness is obtained. Such adjustments as appear
needed may be observed from beneath the vehicle, as well
as from the front. It is readily apparent that the feet 30
retain the gauge device 21 in operative position so that a
continuous observation may be obtained. Moreover, the
adjustments in bar length between elements 27, and the
adjustments for each slide 36 makes the gauge wseful for
all vehicle sizes.

What is claimed is:

1. A gauge device for determining the levelness of a
vehicle torsion bar suspension system: of the type having
at least one surface at each wheel which is relatively sta-
tionary with tespect to the vehicle, said device includ-
ing a gauge bar having a movable section to adjust the
bar length, a gauging element adjacent each end of said
bar engageable with the stationary surfaces at the ve-
hicle wheels, spring-pressed feet on said bar to support
said bar in position with said gauging elements engaged
on the stationary surfaces at the vehicle wheels, and yield-
able measuring slides carried by said bar including scales
movable transversely of said bar into positions in abutting
engagement with the torsion bars of the suspension sys-
tem and adapted to move with the torsion bars during ad-
justments for levelling the vehicle.

2. A levelness gauging device for a vehicle torsion bar
suspension system having lower control arms connected to
vehicle wheels at pivot points normally at fixed distances
from a vehicle supporting surface and torsion bars re-
siliently loading the control arms to support the vehicle,
said levelness gauging device including a bar extending be-
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4
tween the pivot points on the vehicle wheels, gauging ele-
ments on said bar to engage the wheel pivot points, means
on said bar engaging the vehicle supporting surface and
resiliently retaining said bar in position with said ele-
ments engaged on the pivot points, and a pair of slides
on said bar longitudinally movabie into alignment under
the torsion bars, each slide including a scale movable trans-
versely of said bar and resiliently urged into a position re-
lated to a torsion bar to measure the distance from said
bar to each of the torsion bais.

3. A levelness determining gauge for a vehicle having
a torsion bar suspension system in which control arms
are resiliently supported by the torsion bars and have
reference points of connection with the vehicle wheels,
said gauge including a longitudinally adjustable support
member to span the distance between the vehicle refer-
ence points at the wheels, similar gauging elements on said
member to engage the referemce points on the vehicle,
vieldable means on said member engageable with the
surface on which the vehicle sits and sustaining said mem-
ber in a position with said gauging elements on the refer-
ence points, and calibrated measuring means movable be-
tween said member and the torsion bars in the vehicle
suspension system to determine the distance of each tor-
sion bar from said member.

4. A levelness determining gauge for a vehicle having
a torsion bar suspension system in which control arms
are resiliently supported by the torsion bars and have
reference points of comnection with the vehicle wheels,
said gauge including a longitudinally adjustable support
member to span the distance between the vehicle reference
points at the wheels, similar gauging elements on said
member to engage the reference points on the vehicle,
means on said member engageable with the surface on
which the vehicle sits and sustaining said member in a
position with said gauging elements on the reference
points, and calibrated measuring means movable relative
to said member and in a direction toward and away from
the torsion bars in the vehicle suspension system to de-
termine the distance of each torsion bar from said mem-
ber, said last means being adjustable bodily along the
length of said member to conform to the spacing of the
torsion bars and including locking elements releasably re-
taining said measuring means against said relative move-
ment.

5. A gauge device for determining the levelness of a ve-
hicle torsion bar suspension system of the type having at
least one surface at cach wheel which is relatively sta-
tionary with respect to the vehicle, said device including
a gauge bar positionable between the vehicle wheels, a
gauging element adjacent each end of said bar in position
to engage the stationary surfaces at the vehicle wheels,
supporting 'means for said bar carried by said bar and
engageable with the surface on which the vehicle. sits
and retaining said ganging elements in engagement with
the stationary surfaces at the vehicle wheels, and measur-
ing slides carried by said.bar including scales movable
transversely of said bar into positions measuring the dis-
tance between the torsion bars of the suspension system
and the gauging bar, said slides being relatively movably
adjustable on said bar to positions substantially aligned
with the torsion bars of the suspension system, and said
supporting means for said bar being disposed adjacent
the ends of said bar so as to be between the gauging ele-

ents adjacent each end of said bar and said measuring
slides.
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