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Waliter E.INisperly, Glen Dae, W. Va, a5Signor o LotiS 
Marx & Co., Inc., New Yori, N.Y?, a corporation of 
New Yor: 

Filed Dec.27, 1962, Ser. No.24762 
4 Claints, (Ci, 46-2)) 

This invention relates generally to toy Vehicles, Such aS 
trucks, capable of being Steered by tilting and, InnOre par 
ticularly, to Inovel meansto cause the truck to Teturn to a 
level position upon removal of the tilting preSSure for 
Imormal Straight-line travel, 
Known toy vehicles of thistype have Several undesir 

able characteristics. f titing pressure is applied to the 
vehicle to put the vehicle into a turn, the velicle Will 
continue to describe that turn becalSe there is Ino InneanS 
to cause it to Ireturn to the level position Lipon Irelease of 
the tilting pressure. Furthermore, these toy Vehicles have 
proven very unstable. They Will not continue in a 
straightforward motion properly because the dirigbile axle 
Will keep tending to turn, thus calusing the Velicle to turn 
in one direction or the other. If the toy Vehicle happens 
to be of the trick variety, and there is an off-balanceload 
within the truck body with the center of gravity to one 
Side, the Vehicle Will tend to turn in the direction of the 
Iresultant tilt. 

Accordingly, it is a broad object of the present inven 
tion to provide a titing dirigible toy Vehicle having an 
automatic leveling device Which Will normaily Keep the 
Vehicle moving in a Straight and level motion. 

It is a further object of the present invention to prowide 
a toy truck capable of being Steered by means of titing 
preSSure applied on its cab,and Which, When the pressure 
is removed, automatically Ilevelis itself. 

It is a further object of the present invention to provide 
a toy truck of the character described which will be easy 
to move in a Straight direction. 

It is another object of the present invention to prowide 
a toy truck Which Will have a tendency to automatically 
level itSelf When carrying an unbalanced load. 

It is a general object of the present invention to provide 
an improWed toy Vehicle of the type mentioned, which is 
of Simple Structtlre and operation, and durable and reli 
able in USe, and Which can be econormicaly inantufactured 
and asSembled for Saleat a reasonable price. 
Other objects of the present invention will become ap 

parent upon Ireading the foilowing Specification and re 
ferring to the accompanying drawings which form mate 
Irial parts of this disclosure. The invention accordingly 
Consists in the features of construction, combinations of 
elements, and arrangements of parts, which will be eXen 
plified in the Construction hereinafter described, and of 
Which the Scope Will be indicated bythe appended claims. 

In the draWings: 
FIG. 1 is a botton perspective View of a toy vehicle 

embodying the present invention: 
FIG. 2 is a partial bottom plan view iustrating the 

front and Irear Sections of the chassis: 
FIG. 3 is a longitudinal Sectional View taketa aliong line 

3-3 of FIG. 2: 
FIGS. 4, 5 and 6 are tramSverse Sectional views taken 

along the correspondingly numbered ines of FIG. 2: 
FIG. 7 is a front elevational view, partially cut away 

and partially in Section, Showingatiting force being ap 
plied to steer the vehicle; 

FIG. 8 is a view corresponding to FIG. 6 Showing the 
relative position of the transverse leafspring and the Irear 
axle during a turn: 
FIG. 9 is a partial bottom plan view of the front axle 
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2 
and front Section, showing the two eXtreme positions of 
the front axle for left and Iright turns; and 

FIG. 10 is a Sectional view taken on line 0-0 of 
FIG. 9. 

Referring now to the drawings, and more particularly 
to FIG. 1, a toy Vehicle, Such as a truck 15, is illustrated 
aS Comprising a chassis, generally indicated at 20, a Cab 
i6, Stpported upon chassis 20 and having a Iroof 17, and 
a body 8. Chassis 2) includes a Imain frame member 
2 Which eXtends Substantially the full length of the truck, 
a front ChaSSis Section 30, and a Irear chassis Section 45. 
Rearwardy of cab 16, main frame member 2i is formed 
as an upwardly opening channel 22 having fianges 23. 
The forward portion of Imain frame 21 is Substantially 
fiat and termainates at its front end in what might be 
termied a tramSversely eXtending “box girder” 24, Which 
Imay be continued as a front bumper 25, although this is 
Optional. For a purpose to be described, 1main frame 
Imaember 2 further is formed With a pair of Iaterally 
Spaced elongated Slots 26 having Irims eXtending around 
the geriphery thereof and formed as Side fianges 27 Irising 
TOn each end of each Slot, to Substantially the center 

portion thereof. 
Optionally, the body 18 may be a diump-type body 

and, for this purpose, be formed integral with or have 
Secured thereto a bracket 19 Which may be hinged be 
tween the fianges 23 of Channel Section 22 of main frame 
2. The body 18 hasits forward portion supported upon 
lprights 28 eXtending upWardly from adjacent the for 
Ward end of each fiange 23. 

Trtick I5 is Supported upon two or more axles. In 
the particular embodiment Shown in the draWing, there 
are thiree axles II, 2 and i3, each provided with a 
pair of Totatable Wheels i4. These axles include the 
font dirigible axle II, which is mounted upon the front 
chassis Section 30, and a pair of Irear axles 12 and 3, 
Witich are mounted Upon the rear chassis Section 45. 
The front ChaSSis Section 3() Comprises a piece of Sheet 

Imaterial, Suich as Sheet Innetal, Suitably cut and formed 
to Shape. Section 3) has a top Wall 3i which is flat so 
as to Ite fiat against the main frame member 21, and 
top Wal 3 is provided With a Irectinear front edge 32 
adapted to abut againSt the “box girder” 24 of frame 
member 21. It is further formed with a rearwardly 
eXtending doWinwardy opening channel extension 33 hav 
ing Side fiangeS 34 Substantially juxtaposed to the inner 
fiangeS 27 of the Tim bounding the Slots 26. The com 
bination Of the Tectinear front edge 32 engaging the 
“box girder” 24, with the channel section 33 fitting be 
tween the fianges 27 bounding the Inotches 26, serves to 
propery longitudinally align front chassis section 30 
With the main frame 2I of the chassis, and Such align 
Iment is further facilitated by notches 36 adjacent the 
inner ends of the channel Section 33. When thus prop 
ery positioned, the front Chassis Section 30 may be in 
tegrated With the main frame 21 by spot Welding, brazing, 
Itiveting or any other Suitable method. 
Sonewhat forwardy of the inner ends of the notches 

26, an apertured ear or central plate 35 is bent centraily 
from the front chassissection 30 and servesas a pivoting 
Imount for the dirigible front axle 1, which extends 
throligh the apertured ear. Section 30 is formed with a 
Ipair Of Side flanges or cam plates 37 which, in their for 
Ward portions eXtending rearwardly from frontedge 32, 
are Substantially parallel and of substantially uniform 
height. Fron a point Somewhat in advance of the front 
wheels I4, the filanges 37 diverge outwardly to the trans 
Verse Iline extending through the aperture of ear 35, and 
then Converge inwardly. The diverging and converging 
portions of the fianges 37 are longitudinally symmetrical 
Telative to the axle II or the transverse line through 



? 
the aperture of ear 35. The diverging portions of the 
fianges 37 increase in height, as indicated at 38, to a 
point Sonewhat forwardly of the ear 35, and then de 
Creaseinheight, or slope upwardly, asindicated at 4, un 
til the depth of the fianges is somewhatiess than that of 
the forward portions thereof. The Sloping portions 40 
prowide can Surfaces engaged by the axle 11, as best 
Seen, for example, in FIG. 3. At the rearward ends of 
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ends 56 bent downwardly to eXtend throligh the Slots 53, 
and these ends terminate in curved portions 55 Which 
Iride on the Irear axile 13. - 
The rear axle i3 extends through the slots 47 of the 

Irearward ears 46 of chassis Section 45, and is Vertically 
movable in these Slots While being Irestrained against dis 

the sloping portions 40, each fange 37 is forned with a 
forWardly and downwardily opening motch or hook por 
tion generally indicated at 41. 

It will be noted, particularly from FIG. 3, that at the 
points Where the Sloping edges 40 intersect the transverse 
line through the aperture of ear 35, the height of the 
Sloping portions 49 is Substantially that of the uniform 
height of the forward portions of the fianges 37. In 
InOrnal Straight line travel of the truck, the axle ii en 
?ages CamS 40 at about these points, as best Seen in 
FIG. 3. 
The aperture in the ear 35, which acts as a pivot for 

dirigibility of the axle 11, is somewhat 1arger than the 
axle So as to alow Swinging of the axle in a substantial 
Ily horizontal plane. 
that one end of the axle Will Iride up its cam Surface 40 
and the other end of the axle wil correspondingly Iride 
down its cam surface 40. Thus, by applying tilting pres 
Sure to either side of the cab 17, as indicated in FIG. 7, 
the end of the axle 11 on thatside will Iride upwardly and 
TearWardily along its cam Surface 40 So as to turn the 
Wheels toward that side to which pressure is applied. 
The other end of the axle Will Iride downwardly and for 
Wardily of its cam Surface 40. It should further be noted 
that the fianges 37, aliong substantially the entire length 
of the Cam Surfaces 40, are curved about Iradi Which 
are Substantially centered in the aperture of the ear 35. 

IRear chassis Section 45 comprises a piece of sheet ma 
terial, Such as Sheet metai, Suitably bent to form a chan 
nel including a base 42 and fianges 431providing rear axle 
Supports. IBase 42 is spot welded, brazed, Iriveted, or 
otherwise integrally Secured to the frame or to the chassis 
20, and particularly the channel portion 22 .thereof. 
The front ends of fianges 43 are increased in depth to 
form a pair of forward ears 44, and the rear ends of 
fianges 43 are increased in depth to form a pair of rear 
ward ears 46. Each ear 44 or 46 is vertically Slotted, as 
indicated at 47. Intermediate the forward ears 44, and 
transversely aligned therewith, an ear or tab 48 is bent 
out of the base 42 and is formed With a downwardly 
opening siot 49. The upper or inner edge of slot 49 is 
Somewhat below the upper or inner edges of the slots 
47 in the forward ears 44. The central portion of in 
termediate axle 12 rests in the Slot 49, and the end por 
tions of this axle extend through the Slots 47 of the 
forward ears 44. Thus, axie 12 is able to tit With re 
Spect to the truck chassis, While being Imaintained in 

- 1ateral alignment by the slots 47. 
An important feature of the invention is the means for 

Imormally Imaintaining the truck level horizontally, and 
for restoring it automatically to a Ilevel position When the 
truck has been tilted to Steer the Same, and after the tilt 
ing pressure has been released. As best Seen in FIGS. 
2, 3,6 and 8, for this purpose base 45 is formed with a 
relatively Shallow and transversely elongated offset por 
tion 51 between the Irearward ears 46 and aligned Sub 
stantially with the Slots in these ears. Intermediate its 
ends and at substantially the center line of the chassis 
20 and the chassissection 45, off-set portion 51 is formed 
with a slot 52, and Slots 53 are formed in base 45 at 
either end of the off-set 51. 

Off-set 51 seats a leaf spring generally indicated at 5). 
Leaf spring 50 has a downwardly bent fold 54 at.its 
center forming a bearing plate.which eXtends through 
the slot 52, and which thus serves, in cooperation with the 
slot 52, to center and properlyposition the Spring 50 Irela 
tive to the rear chassis member 45. Spring 50 has its 

In Such Swinging, it Will be Inoted 

20) . 
4 of ale i, 

piacement in a horizotnal plane The rear axle 13 is 
normally biased toward the bottom ends of the Slots 
47 by means of the fingers 56 and ends 55 of the leaf 
spring 50, and upward movement of the rear axle 13 is 
limited bythe centerfold 54 of the spring 50, This center 
foid also acts as a pivot about Which the rear axle 13 may 
rock in a vertical plane Upon tilting of the truck. Nor 
Imally, the rear axle is positioned Slightly above the 1ower 
ends of the sots 47 and in engagement With the center 
fold 54. 
To steer the truck, a titing force is applied by a finger 

57 (FIG. 7) on roof i7 of cab 16over one of the wheels 
The resuiting force causes axle 11 to 

pivot and the end to Which pressure is applied to Iride 
upWardly along its cann Surface 40 until it is Stopped by 
abutment or hook 4. At this position, as Shown in 
FIG. 10, the wheels Will be turned in the direction (in 
this case for a left Ihand turn) to describe a turm. 
As the front wheels are deScribing a turn, intermediate 

axle 2 Wil rock about slot 49 in ear 48 With guiding 
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by Slots: 487 of earS 44. 
A Similar rocking motion Will be deScribed by axle 

3. As Seen in FIG. 8, the finger 56 of leaf Spring 50 
toward the side of the truck opposite to that being preSSed 
deflect upwardly, and the other finger 56will be defiected 
downvardly due to the resultant change of relative posi 
tion of ale 3. This Will reSult in an increased Ireaction 
force being eXerted against the depressed Side of the 
truck. 
When the force exerted by finger 57 is removed, 1eaf 

spring 50 Wil tend to cause truck 15to resumeits mormal 
tramSversely level position. "This in turn Will cause axle 
i to Iresume its mormal position parallel to the truck 

chassis, ard will further causeaxle 11 to asSune a Inormal 
forward, straight direction. It can also be Seen that Ileaf 
Spring 3() Will always tend to Imaintain the axile 1 in a 
mormal Straight ahead position in the absence of any 
force on the cab. This wil of course prevent axle 11 
from Iriding along its cam Sturfaces 40 upon paSSing over 
any urteven Surfaces in the ground. 
The leaf Spring Will also tend to right unbalanced Ioads 

carried within the Ioad body over the rear wheels, further 
pernitting general straight forward motion in the absence 
of any directional force. - 
As can be seen from FIGS. 5 and 6, any relative verti 

cal displacement, during Straight and level travel, of 
axiles 2 and 3 can be easily accommodated, nuch in 
the Imanner of Shock absorber constructions. 
While a specific embodiment of the invention has been 

Shown and described in detail to illustrate the application 
of the principles of the invention, it Will be understood 
that the invention may be embodied otherwise Withoui 
departing from Such principles. 
I claim: " 
. A dirigible toy vehicle comprising a 1ongitudinal 

frame having front and rear ends, a front tramSverse axle 
having a Wheel mounted at each end thereof, means 
Swingably mounting Said front axle to Said frame proxi 
Imate Said frontend of Said frame, Said means being con 
Structed and arranged to efect a turning of said front 
axle in a Steering direction when Said frame is rocked 
about its 1ongitudinal axis, a rear transverse axle having 
a Wheel mounted at each end thereof, a pair of spaced 
aXle Stpports projecting downwardly from said frame 
proximate to the rear end thereof a vertical elongated 
Slotin each of Said axle Supports, said slots beinginalign 
ment on a line transwerse to the longitudinal axis of said 
frame, Said rear transverse axle being freely received 
through Said elongated slots, said Wheels being outboard 
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of Said axle Supports, Spring means acting between Said 
frame and Said rear transverse axle immediately inboard 
Of Said axle Supports, to lurge Said rear tramSverse axle 
aWay from Said frame and a bearing plate eXtending 
downwardly from Said frame substantially Within the ver 
tical plame passing through the central longitudinal axis 
of Said frame, the lower edge of Said bearing plate extend 
ing toWard Said rear tramSverse axle and eXtending beloW 
a line connecting the uppermost edges of Said vertical 
elongated Slots in Said axle Stupports, Whereby on defiec 
tion of Said Irear transverse axle against Said Spring means, 
the Central portion of Said axile Will Strike Said bearing 
plate to imit the vertical movement of Said axle within 
Said elongated Slots While permitting Said frame to Irock 
relative to Said axle about the pivot formed betWeen the 
Iowermost edge of Said bearing plate and Said Irear tranS 
VerSeaxle. 

2. The Structure defined in claim I Wherein Said bear 
ing plate and Said Spring means are formed from a Single 
1eaf Spring having a central depending portion and outer 
downwardly projecting ends, Said outer ends adapted to 
contact Said Irear tranSverSeaxile immediately inboard of 
Said axle Supports, portions of Said leaf Spring inter 
Imediate Said Central depending portion and Said outer 
projecting ends being Secured to Said vehicle frame. 

3. A dirigible toy vehicle comprising a iongitudinal 
frame having front and rear ends, a front transverse axle 
having a Wheel mounted at each end thereof, means 
SWingably mounting Said frontaxle to Said frame proxi 
Imate Said front end of Said franne, said ineans being con 
Structed and arranged to effect a turning of Said front axle 
in a steering direction when Said frame is rocked about 
its longitudinal axis, a Irear transverse a3:le having a whee1 
Imounted at each end thereof, a pair of spaced axle sup 
Ports Projecting downwardly from Said frame proximate 
to the Tear end thereof, a vertical elongated slot in each 
of Said axile Supports, Said Slots being in alignment on a 

30 
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6 
1ine transverse to the longitudinal axis of Said frame, Said 
rear transverse axle being freely received through Said 
elongated Slots, Said Wheels being outboard of Said axle 
Supports, and Spring Ineans acting betWeen Said frame 
and Said Irear transverSeaxle immediately inboard of Said 
axile Supports, to urge Said rear tramSverse axle away 
fon Said frame, Wherein Said means Swingably mounting 
Said front axile to Said frame comprise a central plate de 
pending fitom Said frame in the vertical plane passing 
through the central longitudinal axis of Said frame, an 
aperture through Said plate through Which Said front 
tramSverSeaxle is freely received, a cam plate projecting 
downWardy from Said frame immediately inboard each 
of the Wheels Imounted at the ends of said front axle, the 
lower edge of each can plate forming a cam surface, the 
C3Tin Surface at the point of contact of Said front transverse 
axle When Said transverse axle is perpendicular to the 
longitudinal axis of Said frame being the same distance 
frona Said frame as the uppermost edge of the aperture 
throligh Said depending plate, the distance of said cam 
Surface from Said frame increasing toward the front end 
Of Said frame and decreasing toward the rear end ofsaid 
frame. 

4. The Structure defined in claim 3 wherein the cam 
Surface of each Cam plate defines a curved line formed 
on a Tadius Whose center approximates the point ofpivot 
Contact betWeen Said front transverse axle and the 
aperture through Said depending plate. 
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