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(57) Claim

1. In a riding vehicle having a battery source, a motor source, a 

vehicle body and wheels rotatably connected to the vehicle’s body, a shifter 

assembly mounted to the vehicle’s body and connected between the battery source 

and the motor source for selecting speed and direction comprising;

a speed switch movable about a pivot axis between a high and a low 

setting;

a direction switch adjacent the speed switch, movable about a pivot 

axis between a forward and a reverse setting; and

an actuator positioned adjacent the speed and direction switches, 

movable in a plane generally parallel to the pivot axes of the speed and direction 

switches, for selectively contacting the switches to cause the speed switch to pivot 

between its low and high settings when the direction switch is in its forward setting 

and to cause the direction switch to pivot between its forward and reverse settings

.../2
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when the speed switch is in its low setting, each switch remaining in either of its 

settings until acted upon by the actuator to cause the switch to pivot to its other 

setting, where it remains until the actuator again acts upon it to cause the switch to 

pivot back to its first setting.
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(54) Title: SHIFTER FOR CHILDREN'S RIDE-ON VEHICLES INCLUDING CAM OPERATED SPEED AND DIRECTION ROCKER 
SWITCHES

(57) Abstract

A shifter for a child’s ride-on vehi­
cle allows for selection of various speeds 
and directions while precluding the se­
lection of undesirable speeds and direc­
tions. Preferably, the shifter includes a 
housing (12) mounted on the body of the 
vehicle, a speed rocker switch (14) and a 
direction rocker switch (16) mounted on 
the housing and an actuator (18) pivotally 
mounted to the housing for selectively 
operating the switches. In the preferred 
embodiment, the actuator includes a de­
pending selection member (24) with lon­
gitudinally spaced annular structure (26) 
and pivots about an axis (X) normal to 
the pivot axes (19a, 19b) of the rocker 
switch actuators. The concave contact 
surfaces (14a, 16a) of the rocker switches 
insure that the desired speed and direc­
tion are selected.
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- SHIFTER FOR CHILDREN'S RIDE-ON VEHICLES INCLUDING CAM OPERATED SPEED 
AND DIRECTION ROCKER SWITCHES-

Background and Summary of the Invention

The present invention relates generally to children’s ride-on 

vehicles. More specifically, the invention concerns a simplified shifter design

5 which allows a child to select between varying speeds and directions such as high 

speed forward and low speed forward and reverse. The invention mechanically 
precludes the selection of undesirable speeds and directions, such as high speed 

reverse.
In the last few years, ride-on vehicles having motors, intended for

10 use by children have become popular toys. These toys come in many shapes and 

sizes depending on the age and size of a particular child. Typically, the ride-on 

vehicles will have a battery source connected to an electric motor which drives 

one or more of the vehicle’s wheels according to the speed and direction selected 

by the child.

15 To operate the vehicle, a child will sit on or within the vehicle, and

by pressing a pedal or moving a switch on a control panel, the vehicle’s motor is 

energized by the battery source and the vehicle is driven by the child in much the 

same way an adult operates an automobile.

Most vehicles have more than one speed and several have more

20 than one direction. In vehicles having more than one speed, there is usually a fast 

and a slow speed. In vehicles having more than one direction, the second 

direction is usually reverse.

It is well known that a high speed reverse mode is undesirable 

because a child cannot see where they are going. Conventional attempts have 

25 been made to eliminate this setting or reduce the chances of inadvertently 

selecting it. One such attempt is U.S. Patent No. 5,173,591 to Perego which 

discloses a gear shift connected to two rotatable elements. The rotatable 

elements have a spring therebetween and are designed to selectively contact a 

speed and direction switch, which in turn select connections between an electric 

30 motor and a set of batteries to achieve multiple running modes. Perego precludes 

a high speed/reverse mode by allowing reverse to be selected only when the 

speed switch is in the low position and the force of a spring acting between the
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rotatable elements is overcome by a rider moving the shift. Thus, to enable 

only a low speed/reverse mode, Perego employs: two different types of 

switches (one having two fixed positions and one having only one fixed 

position), two rotatable elements, and a spring acting therebetween.

While it is desirable to preclude the high speed reverse mode, it is also 

desirable to reduce the number of elements and moving parts necessary to do 

so and to provide a design which is inexpensive to manufacture and easy to 

assemble. The design must be durable enough to withstand the often times 

destructive way that a child uses the vehicle. It is also desirable to provide a 

ride-on toy in which the high/forward setting can be disabled until the child 

learns how to correctly and safely operate the vehicle at slower speeds.

With the above problems in mind, the present invention endeavours to 

provide a child’s ride-on vehicle which has a shifter design connected between 

a power source and a motor source which enables a child to select between 

desired speeds and directions and precludes the selection of undesired speeds 

and directions. The invention also seeks to provide a housing and shifter 

design which may be used in a child’s ride-on vehicle to enable a child to select 

between a high/forward, a low/forward and a low/reverse mode of operation 

while precluding the selection of a high/reverse mode. The invention is 

furthermore directed to providing a shifter design which is inexpensive to 

manufacture and durable enough to withstand the use to which it may be put by 

a child.

According to an aspect of the present invention there is provided in a 

riding vehicle having a battery source, a motor source, a vehicle body and 

wheels rotatably connected to the vehicle’s body, a shifter assembly mounted 

to the vehicle's body and connected between the battery source and the motor 

source for selecting speed and direction comprising:

a speed switch movable about a pivot axis between a high and a low 

setting;

a direction switch adjacent the speed switch, movable about a pivot axis

between a forward and a reverse setting; and

30
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3

an actuator positioned adjacent the speed and direction switches,

movable in a plane generally parallel to the pivot axes of the speed and 

direction switches, for selectively contacting the switches to cause the speed 

switch to pivot between its low and high settings when the direction switch is in 

5 its forward setting and to cause the direction switch to pivot between its forward 

and reverse settings when the speed switch is in its low setting, each switch 

remaining in either of its settings until acted upon by the actuator to cause the 

switch to pivot to its other setting, where it remains until the actuator again acts 

upon it to cause the switch to pivot back to its first setting.

10 Thus, the invention is able to provide a simplified shifter which reduces

the number of components necessary, utilizes the same type of switch for both 

the direction and speed control, and provides for a switch contact surface which 

complements the structure of a gear actuator or selector to ensure that the 

desired mode is selected.

15 The shifter design in the preferred embodiment of the invention features

a housing or casing on which two rocker switches are housed: a high/low 

switch and a forward/reverse switch. The switches are connected between a 

battery source and plural motors and are adjacent one another. An actuator or 

shifter is pivotally mounted to the housing and moved in a plane parallel to the 

20 pivot axes of the switches. The actuator has a depending selection member 

with longitudinally-spaced annular structure for selectively contacting the 

switches upon movement of the shifter by the rider. The high/forward setting 

corresponds to a parallel connection between the plural motors and the 

low/forward and low/reverse settings correspond to a series connection 

25 between the plural motors. The switches are positioned to preclude a 

high/reverse setting. Hence, a child riding on the toy in which the shifter is 

configured, may select between only three distinct modes of operation: 

high/forward, low/forward and low/reverse. Further, a removable stop element 

is provided and may be used by an adult to prevent the child from selecting the 

30 high/forward mode, until the child learns to control the vehicle at lower speeds.
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In an alternative embodiment of the invention, the shifter features an 

actuator slidably mounted to the housing adjacent the speed and direction 

switches. The actuator slides in a path generally parallel to the pivot axes of 

the speed and direction switches and includes an elongate selection member, 

5 transverse the slide path of the actuator, for selectively contacting the switches.

Throughout the description and claims of this specification the word 

“comprise" and variations of that word, such as “comprises” and “comprising”, 

are not intended to exclude other additives or components or integers or steps.

10 The above and additional features and advantages of the present

invention will be more readily unde.stood from the following detailed description 

of the preferred and alternative embodiments of the invention with reference to 

the accompanying drawings.

Brief Description of the Drawings

15 Fig. 1 is a side-plan view of the shifter according to the preferred

embodiment, with a portion of the housing removed to show detail.

Figs. 2A, 2B, and 2C, are top-sectional views of the shifter, taken 

generally along line 2-2 in Fig. 1 showing three different positions to which the 

shifter may be set.

20 Fig. 3 is a side-plan view of an aiternative embodiment of the present

invention.

Fig. 4 is an isometric view of another alternative embodiment of the 

shifter with a portion broken away to show detail.

ClWlNWORDUENNYM\SPECPWGV54C84-56 DOC
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Fig. 5 is a top-sectional view of the alternative embodiment similar 

to the view in Fig. 2A, taken generally along line 5-5 in Fig. 3.

Fig. 6 is a schematic diagram of the electrical system of the present 

invention.

5 Detailed Description of the Preferred Embodiment

Fig. 1 shows a housing and shifter assembly unit according to the 

preferred embodiment generally at 10 where it may be seen to include a housing 

preferably of molded plastic, half of which is shown at 12, with two double-pole, 

double-throw rocker switches 14, 16 located thereon. The mated portion of 

10 housing 12 (not shown) is joined by screws received in peripherally disposed screw 

apertures 12a. Switches 14,16 are mounted on housing 12 by snapping them into 

openings in the housing (not shown) and are movable about pivot axes 19a, 19b 

respectively to two separate settings.

Switch 14 is a speed switch and is movable about pivot axis 19a 

15 between a high (H) and a low (L) setting. Switch 16 is mounted adjacent switch 

14 and is a direction switch which is movable about pivot axis 19b between a 

forward (F) and a reverse (R) setting. Switches 14, 16 control settings in an 

electrical circuit which is shown in Fig. 6 and is designed to be employed in a 

child’s riding vehicle having a battery source and a motor source. Although pivot 

20 axes 19a, 19b are preferably parallel as shown, the switches could be relocated on 

housing 12 so that the axes would be angularly offset from one another or even 

collinear without departing from the spirit and scope of the invention.

A gear actuator shown generally at 18, is preferably formed from 

molded plastic and suitably mounted on housing 12 and the mated portion 

25 thereof, so as to be pivotable in relation thereto, adjacent switches 14, '16.

Actuator 18 includes a handle 20 with a neck which extends downwardly 

therefrom and is joined to a hub 22. In the preferred embodiment, housing 12 

and its mated portion include wells formed during the molding process, and 

actuator 18 includes two detents on either side thereof, one of which is shown at 

30 20a, which are insertable into a corresponding well for enabling the actuator to

be pivoted between operational settings described in more detail below. Actuator 

18 includes a generally downwardly-extending elongate selection member 24
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adjacent hub 22, which includes plural, spaced annular structure, one of which is 

designated at 26. Actuator 18 is pivotable about an axis X which is defined by 

detent 20a and extends into the plane of Fig. 1. As shown, axis X is generally 

perpendicular to axes 19a and 19b. Put another way, actuator 18 is movable in 

5 a plane (arrows 100, 102 lying in that plane) which is generally parallel to pivot 

axes 19a and 19b. Selection member 24, and more specifically the longitudinally- 

spaced annular structure thereon slide along concave contact surfaces 14a, 16a 

(Fig. 2A) of switches 14,16 when actuator 18 is moved or pivoted in the direction 

of arrows 100 and 102 in Fig. 1, uius ensuring that the desired electrical 

10 connection and hence running mode is selected.

Fig. 1 shows actuator 18 pivoted between three separate positions 

A, B, and C. Position A is a first contact position and corresponds to a 

low/forward setting, position B represented by the dashed lines, is a second 

contact position and corresponds to a high/forward setting, and position C 

15 represented by the dashed-double-dot lines is a third contact position and 

corresponds to a low/reverse setting. As a child moves handle 20, and hence 

selection member 24 in the direction of arrows 100 and 102 in Fig. 1, gear 

actuator 18 pivots bringing selection member 24, and more specifically annular 

structure 26 into sliding contact with concave contact surfaces 14a, 16a of switches 

20 14, 16 respectively. By doing so, the switches may be set to achieve the three

running settings described above. A high/reverse setting is mechanically 

precluded because it is impossible to place selection member 24 in a position to 

select both a high speed and a reverse direction. Moreover, a stop element 12s 

is insertable into aperture 12b to prevent a child from moving actuator 18 to the 

25 high /forward setting until safe vehicle operation is learned at slower speeds. Such

stop element could be a screw or a pin, but in the preferred embodiment is a two­

pronged stop element. Further, aperture 12b is preferably chamfered for 

engaging the element’s prongs and blocking the selection member from being 

moved to the high/forward setting. It will be appreciated that element 12c is 

30 connected to the half of housing 12 which is not shown so that the element will 

not become misplaced, and that the element is shown in Fig. 1 disconnected from 

the mated portion of housing 12 for illustrative purposes only.
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Shown collectively in Figs. 2A, 2B, and 2C, are top views of switch 

settings A, B, and C discussed above. That is, Fig. 2A is a top view of the 

low/forward setting, while Figs. 2B and 2C are top views of the high/forward and 

low/reverse settings respectively. Selection member 24 is shown with spaced 

5 annular structure 26, in approximately the position a bottom portion of the 

member occupies when those settings are selected.

In order to ensure that the desired mode is selected, flush sliding 

contact is established between selection member 24 and switches 14, 16 by 

providing both switches with concave contact surfaces 14a, 16a respectively, and 

10 member 24 with annular structure 26 which slides fittingly along the concave 

surfaces as shown.

Fig. 3 shows an alternative embodiment in which housing 12 is 

suitably adapted to slidingly receive an actuator 118. As shown, actuator 118 

includes a handle 120, a slide plate 124 connected to handle 120, and a selection 

15 member 126. Actuator 118 is suitably mounted adjacent switches 14, 16 on 

housing 12 and slidable in the directions indicated by the arrows, which directions 

are generally parallel to a plane defined by pivot axes 19a, 19b. Selection 

member 126 is preferably elongate and situated on the underside of slide plate 

124 as viewed in Fig. 3. It will be appreciated that member 126 is also situated 

20 on actuator 118 transverse the slide path (indicated by the arrows) of the actuator.

Rocker switches 14, 16 are the same as described above and member 126 has a 

rounded bottom portion (Fig. 5) for sliding along the concave contact surfaces to 

ensure that the appropriate speed and direction is selected when a child moves 

handle 120.

25 Fig. 4 shows another alternative embodiment in which an actuator

218 includes an. elongate handle 220 attached to a slide plate 224. An elongate 

selection member 226, similar to member 126, is joined to the bottom of slide 

plate 224 and extends transversely of the slide path indicated by the double­

headed arrow directly above handle 220. Fig. 5 is similar to Fig. 2A and shows

30 the spatial relation between selection members 126, 226 and switches 14, 16.

T .ike actuator 18 which is pivotable between plural contact positions, 

actuators 118, 218 are slidable between a plurality of contact positions including
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a first contact position corresponding to low/forward, a second contact position 

corresponding to high/forward, and a third contact position corresponding to 

low/reverse.

Fig. 6 shows a simplified schematic diagram of the electrical system 

of the assembly at 40. It will be understood that system 40 may be employed in 

each of the embodiments described above. System 40 includes a motor source in 

the form of motors 42,44 connected to speed switch 14 which is in turn connected 

to direction switch 16. Direction switch 16 is connected to a battery source 48, 

such as a 12- or 18-volt battery source and the system is enabled by an on/off 

switch 46 which may be a single-pole, double-throw switch. A resister 47 is 

provided for dynamically braking the vehicle when the on/off switch is turned to 

the "off position. On/off switch 46 may be tied to a foot peddle on the floor or 

a switch actuated by the child’s finger. When switch 46 is moved to the "on" 

position, the circuit is completed and current is allowed to flow through direction 

switch 16 and speed switch 14 to power motors 40, 42.

In Fig. 6, the speed and direction switches have been set tu the 

low/forward mode. The low/reverse setting is achieved by setting direction 

switch 16 to its reverse setting (R) which reverses the polarity of the battery 

source and hence the direction of the motors. Similarly, high/forward is achieved 

by setting speed switch 14 to its alternate setting (H) which switches motors 40, 

42 in parallel for high speed operation. While it is possible to manually set the 

switches to a high speed reverse mode when the shifter is disassembled, it is 

mechanically impossible to do so when the shifter is in place in a ride-on toy 

because of the physical positioning of switches 14, 16 in relation to selection 

members 24, 126, 226 described above.

In operation, the shifter assembly is designed to be mounted on the 

body of a child’s ride-on vehicle. The vehicle may have one or more batteries or 

power source and one or more motors connected to the vehicle’s wheels. The 

assembly employs two rocker switches mounted on the housing and connected 

between the motor or motors and the power source. An actuator allows a child 

sitting on or within the vehicle to select between desired speeds and directions.
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Preferably the housing and actuator are made from molded plastic 

which is both inexpensive and durable to withstand the uses to which it may be 

subjected. The housing is provided with a preferably chamfered aperture so that 

a parent may insert a stop element to establish a high-speed xockout and prevent 

5 a child from moving the actuator to select the high/forward mode until safe 

operation of the vehicle is learned at slower speeds. The assembly’s housing is 

mounted directly on the vehicle’s body where it may be easily manipulated by a 

child rider. By moving the actuator throughout the various settings discussed 

above, the child may cause the vehicle to be operated at different speeds and 

10 directions.

While the present invention has been shown and described with 

reference to the foregoing preferred embodiments, it is to be understood by those 

skilled in the art that other changes in form and detail may be made therein 

without departing from the spirit and scope of the invention as defined in the 

15 appended claims.
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IT IS CLAIMED AND DESIRED TO SECURE BY LEITERS PATENT:

1. In a riding vehicle having a battery source, a motor source, a

vehicle body and wheels rotatably connected to the vehicle’s body, a shifter

assembly mounted to the vehicle’s body and connected between the battery source 

and the motor source for selecting speed and direction comprising:

a speed switch movable about a pivot axis between a high and a low 

setting;

a direction switch adjacent the speed switch, movable about a pivot

axis between a forward and a reverse setting; and

an actuator positioned adjacent the speed and direction switches, 

movable in a plane generally parallel to the pivot axes of the speed and direction 

switches, for selectively contacting the switches to cause the speed switch to pivot 

between its low and high settings when the direction switch is in its forward setting 

and to cause the direction switch to pivot between its forward and reverse settings 

when the speed switch is in its low setting, each switch remaining in either of its 

settings until acted upon by the actuator to cause the switch to pivot to its other 

setting, where it remains until the actuator again acts upon it to cause the switch to 

pivot back to its first setting.

2. The assembly of claim 1, wherein the actuator is pivotable 

about an axis generally perpendicular to the pivot axes of the speed and direction 

switches.

$ODED SHEET
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·“ 3. The assembly of claim 1, wherein the actuator is slidable in a

direction generally parallel to a plane defined by the pivot axes of the speed and

direction switches.

4. The assembly of claim 2, wherein the actuator is pivotable 

between a plurality of positions to a first contact position corresponding to low 

/forward, a second contact position corresponding to high/forward, and a third 

contact position corresponding to low/reverse, the speed and direction switches 

remaining in a selected contact position until the actuator engages at least one of 

the switches to cause it to pivot to another of the contact positions.

5. The assembly of claim 4, wherein the speed anc '.tion 

switches are rocker switches.

6. The assembly of claim 5, wherein the speed and direction 

switches have concave contact surfaces and wherein the actuator includes an 

elongate depending member having longitudinal-spaced annular structure thereon 

for contacting the concave contact surfaces of the switches.

7. The assembly of claim 3, wherein the actuator is slidable 

between a plurality of contact positions to a first contact position corresponding to 

low /forward, a second contact position corresponding to a high /forward, and a 

third contact position corresponding to low/reverse, the speed and direction

tended SUES
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11
switches remaining in a selected contact position until the actuator engages at least 

one of the switches to cause it to pivot to another of the contact positions.

8. The assembly of claim 3, wherein the actuator includes an 

elongate selection member having longitudinally-spaced annular structure thereon 

for contacting the switches extending transversely of the actuator's direction of 

movement.

9. The assembly of claim 8, wherein the switches are rocker 

switches having concave contact surfaces.

10. The assembly of claim 2, wherein the pivot axes of the 

speed switch and the direction switch are spaced-apart from each other and 

generally parallel.

11. The assembly of claim 3, wherein the pivot axes of the 

speed switch and the direction switch are spaced-apart from each other and 

generally parallel.

amended sheet
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12. In a riding vehicle having a battery source, a motor source, a 

vehicle body and wheels rotatably connected to the vehicle’s body, a shifter 

assembly substantially as herein described with reference to the accompanying 

drawings.

DATED : 11 March, 1998

PHILLIPS ORMONDE & FITZPATRICK

Attorneys For: 

MATTEL, INC.
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