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Title:

A toy gearbox.

The prior art:

The present invention relates to toy gearboxes comprising a gear support

construction having gear shaft rotatably supported by the gear support con-

struction and having at least one spline and a gear wheel rotatably arranged

on the gear shaft, and where the gear wheel is connected to a first clutch

member rotatably arranged on the gear shaft, and a second clutch member

comprising a driving ring being fixed against rotation about and slidably ar-

ranged on the gear shaft and comprising a guide member and at least one

claw clutch for selectively engaging or disengaging with the first clutch mem-

ber and thereby engaging or disengaging the gear wheel from rotating along

with the gear shaft, and where a gear shifter is used engaging with the guide

member of the axially slidable driving ring and being configured for axially

sliding the second clutch member on the gear shaft.

Especially in use with toy construction sets the use of gear elements are

used for the purpose of enabling the user to construct different designs of

gearboxes and to employ such gear boxes in different construction, such as

vehicles of different types.

US patent no. 568761 0 discloses such a gear box having a gearshifter

mechanism arranged for the purpose of giving the user the option of building

a stickshift transmission for eg. a toy vehicle.

The object of the invention:



On this background it is the purpose of the present invention to provide a

gearbox allowing the user to employ the gearbox in more different construc-

tions than constructions requiring a stickshift based gearbox.

This is obtained by the invention defined in the introduction and in that the

gear shifter mechanism comprises an axial cam arranged on a gear shifter

axle being mounted in the gear support construction and having an axis of

symmetry extending parallel with the gear shaft, and so that the guide mem-

ber on the axially slidable driving ring engages with the axial cam.

Thereby the shifting of gears or simply the engagement and disengagement

of a gear wheel from rotation about a gear shaft is obtained just by rotating

the axial cam instead of requiring a complex stickshift mechanism according

to prior art.

In a preferred embodiment the guide member comprises an annular guide

groove, and the axial cam comprises at least one cam flange extending par-

tially axially along and protruding radially from the axial cam

In this relation the cam flange may advantageously extend continuously

around the axial cam.

Furthermore the cam flange may preferably comprise a first section arranged

at a first axial position and a first radial position on the axial cam, a second

section arranged at a second axial position and a second radial position d if

ferent from the first axial and the first radial position respectively, and where

the cam flange further comprises intermediate sections formed by flanges

extending between the first and the second axial and radial positions.

In this relation the width in the axial direction of the first and the second sec-

tion of the cam flange may correspond to the width of the annular guide



groove on the guide member, and the corresponding width of the intermedi-

ate sections of the cam flange may be significantly smaller.

The gear shifter axle may also have one or more splines extending in the

axial direction of the axle, and where the axial cam is a separate unit fixedly

mounted on the gear shifter axle.

The invention is especially useful in relation to toy building sets where the

gear support construction comprises an assembly of building blocks being

interconnected via couplings knobs arranged on a upper surface and com-

plementarily shaped coupling sockets arranged on a bottom surface of each

building block, and where at least some of the building elements has through

holes on side surfaces extending between the upper and lower surfaces of

each building block, the through holes being adapted for insertion of the at

least one gear shaft and the gear shifter axle.

In a further preferred embodiment the gearbox comprises two or more gear

shafts arranged in parallel with each other and with the gear shifter axle,

each of the two or more gear shafts having one or more gear wheels mount-

ed on it.

Preferably the two or more gear shafts each has a driving ring slidably

mounted on gear shaft, and where each of the two or more gear shafts are

mounted equidistantly with respect to the gear shifter axle, and so that the

axial cam engages with the guide member of each driving ring.

The invention also provides a computer-readable model comprising comput-

er-readable instructions configured to cause, when processed by an appa-

ratus for performing an additive manufacturing process, said apparatus to

manufacture the toy building elements as defined above.



The drawing:

In the following one or more embodiments of the invention will be described

in more detail and with reference to the drawing, where:

Fig. 1: Is a principle drawing, showing a gear box according to prior art.

Fig. 2 : Is principle drawing of a gear box corresponding to the gear box

shown in figure 1, but with a gear shifter mechanism according to one em-

bodiments of the present invention.

Fig. 3 : Is a drawing showing an embodiment of the axial cam as shown in

figure 2 .

Description of exemplary embodiments:

Fig. 1 shows a prior art toy gear box as disclosed in US patent no. 568761 0

the content of which is hereby incorporated by reference. This prior art gear

box have an input shaft or primary driven shaft 1 with a gear wheel 3 which is

fixedly mounted on the shaft. The gear wheel 3 drives a gear wheel 4 which

is fixedly mounted on another shaft 2 which is parallel with the primary driven

shaft 1.

The gear wheels 3 and 4 are in permanent engagement, and the two shafts 1

and 2 are thus rotationally ties to each other, and owing to the different sizes

of the gear wheels 3 and 4 the shafts 1 and 2 have different speeds of rota-

tion. In this connection, these shafts 1 and 2 have the same function of driven



shafts, and below the expression primary driven shaft is used for the shaft 1

and the expression secondary driven shaft for the shaft 2 .

The gearbox has an output shaft or driving shaft 20 with two fixed gear

wheels 29, 30. The gear wheel 29 on the driving shaft 20 is in permanent

rotational connection with gear wheels 27, 26, 25, 23 and 2 1 , and the gear

wheel 30 on the driving shaft 20 is in permanent rotational connection with

gear wheels 22 and 24. The gear wheels 2 1 and 22 are mounted rotatably on

the secondary driven shaft 2 in fixed axial positions, and the gear wheels 23

and 24 are likewise mounted rotatably on the primary driven shaft 1 in fixed

axial positions.

The primary driven shaft 1 carries a first driving ring 4 1, which is rotationally

tied to the shaft 1, and which can be slid axially on the shaft 1. The second-

ary driven shaft 2 likewise carries a second driving ring 42, which is identical

with the first driving ring 4 1 and is rotationally tied to the shaft 2 and is axially

slidable on the shaft 2 .

In the following the reference numbers for the claws 46 and angular gaps 47

are shown only on figure 2 referring to the same type of elements.

A driving ring 4 1 consists of a pipe member having two radially protruding

flanges 44 on the outer side. The two flanges 44 define an annular guide

groove 45 whose bottom is formed by a portion of the pipe member. Claws

46 protrude in an axial direction from each of the flanges 44. The claws 46

has their tips facing away from the flanges 44 concerned. The claws 46 are

moreover in firm connection with the pipe member. The claws 46 are narrow,

and each set of claws defines angular gaps 47 between claws 46 which are

considerably larger than the angular extent of the individual claw 46. Further,

the driving ring 4 1 has projections (not shown) on the inner side of the pipe

member to engage a corresponding, axially extending depression (not



shown) in each of the driven shafts 1 and 2, so that, as mentioned, the driv-

ing rings 4 1 and 42 are in rotationally firm connection with the respective

driven shafts 1 and 2 and are axially slidable on these. On the driving ring 4 1,

each of the flanges 44 having axially protruding claws 46 constitutes one

clutch half of a claw clutch, as will be explained below.

The other clutch half 50 consists of an outer pipe or ring member 5 1 having

claws 52 on the inner side, each of which has substantially the same shape

as the claws 46. The clutch half 50 moreover has an inner pipe or ring mem-

ber which is located coaxially with the outer pipe member 5 1, and by means

of which the coupling half 50 may be mounted freely rotatably on a shaft. The

pipe members 5 1 and 53 are contiguous via a common flange (not shown).

Each of the claws 52 and the inner tube member define between them a ra-

dial gap capable of receiving the end of the pipe member on the driving ring

4 1 so that the claws 52 may be received in the angular gaps 47 between the

claws 46. Correspondingly, angular gaps 54 are present between the claws

52 in which the claws 46 may be received. The outer cylindrical surface 55 of

the outer pipe member 5 1 may be provided with radially protruding teeth, so

that the clutch half 50 serves as a gear wheel which may be mounted freely

rotatably on a shaft.

The driving ring 4 1 and the clutch half 50 may be mounted on a common

shaft on which the driving ring 4 1 is axially slidable, and the end of the pipe

member with the claws 46 may be received in the gap between the outer

pipe member 5 1 and the inner pipe member, thereby providing a claw clutch.

Since both the claws 46 and the claws 52 in the coupling region are narrow

and have large gaps, it will always be possible in practice to make such a

coupling irrespective of the mutual angular position of the driving ring 4 1 and

the clutch half 50.



Each of the gear wheels 2 1 , 22, 23 and 24 are constructed like the clutch half

50 with radially protruding teeth and axially protruding claws 52. The driving

rings 4 1 and 42 are axially slidable on the primary driven shaft 1 and the

secondary driven shaft 2, respectively, so that, as described above, the claws

46 may be inserted into the angular gaps 54 between the claws 52. Thus, the

gearbox has four claw clutches, which may be engaged individually. The first

gear of the toy gearbox is selected with the claw clutch, and the transmission

of rotational energy from the primary driven shaft 1 then takes place via the

gear wheels 3 and 4 to the secondary driven shaft 2, which drives the second

driving ring 42, from which the rotational energy is transmitted through the

claw clutch to the gear wheels 2 1 , 23, 25, 26, 27, 28 and 29 to the driving

shaft 20.

Similarly, it will be seen that the claw clutches correspond to the first, the

second, the third and the fourth gears of the toy gearbox, respectively.

The toy gearbox is shown in fig. 1 in a position in which the four claw clutch

gears are all disengaged, so that no rotational movement can be transmitted

from any of the driven shafts 1, 2 to the driving shaft 20, or vice versa. This

means that the toy gearbox is in neutral. The two driving rings 4 1 and 42

here have their guide grooves 45 arranged opposite each other, and fig. 1

shows that this prior art gearbox has a “stickshift” gear lever 6 1 which is

mounted in a ball bearing 63 centrally with respect to the shown position of

the guide grooves 45 and out of the plane defined by the driven shafts 1 and

2 . The gear lever can thus be tilted in the ball bearing and has its movement

restricted by an H-shaped guide 60. The gear lever is movable transversely

in the central part of the H-shaped guide, and an engagement end of the

gear lever 6 1 may thus be engaged with a selected one of the guide grooves

45. Upon further tilting of the gear lever in a direction longitudinally of the

driven shafts 1 and 2, the gear lever moves the driving ring concerned axially

because of its engagement with the guide groove 45 concerned until the claw

clutched concerned is engaged. The H-shaped guide 60 ensures that no



more than one of the claw clutches is engaged at a time, since movement of

the engagement end of the gear lever from the guide groove of one driving

ring to the guide groove of the other driving ring can only take place through

the central portion of the H-shaped guide 60, where both driving rings are in

the shown neutral position.

With this structure, the gear lever directly engages the guide grooves of the

driving rings, i.e. without intermediate mechanisms.

The shown toy gearbox is reciprocal so that the driving shaft 20 may be used

as the driven shaft, and when the pair of gear wheels 3, 4 is omitted, the

shown gearbox enables it to be chosen whether rotational energy is to be

transmitted from the shaft 20 to the shaft 1 or to the shaft 2 . The toy gearbox

may hereby be used for driving mechanisms each of which is coupled to a

respective one of the shafts 1 and 2, and these may then be driven one at a

time or simultaneously.

According to the present invention an alternative shifting mechanism for e.g.

the above mentioned prior art “stickshift” gearbox is provided, and the princ i

ple of this alternative shifting mechanism is shown in fig. 2 showing the gear

shafts 1 and 2, and the gear wheels 22, 23, 24 and 25 as well as the driving

rings 4 1 and 42 all having in principle the same function as the corresponding

elements on figure 1.

For the sake of clarity all shafts and axles on figure 2 are rotatably mounted

in a gear support construction (not shown) being assembled from a number

of building elements such as shown in figure 1.

In this embodiment the shifting mechanism comprises an axial cam 10 fixedly

mounted on a gear shifter axle 11 in the form of a cross axle with 4 splines.

As shown in figure 3 the axial cam 10 has a set of ribs arranged inside the



through hole engaging with the splines on the gear shifter axle 11, so that it is

rotationally tied to the gear shifter axle. Furthermore a set of friction sleeves

12 are arranged on each side of the axial cam 10, so that the axial cam is

fixed against sliding along the gear shifter axle 11.

In this embodiment the axial cam, which is also shown in detail on figure 3

comprises a cam flange having a first cam flange section 13 and a second

cam flange section 14 being axially displaced with respect to each other and

arranged radially on opposite sides of the axial cam 10 with respect to each

other, and between the first and the second cam flange sections 13, 14 in-

termediate cam flange sections 15 extend to form a continuous cam flange

that engages with the grooves 45 on each of the driving rings 4 1, 42 so that

when the axial cam is rotated about the longitudinal axis of the gear shifter

axle 11, then the claws 46 are brought into engagement with claws 52 on a

clutch half being connected to one of the gear wheels 2 1 , 22, 23 or 24 and in

the angular position of the axial cam as shown on figure 2 the driving ring is

engaged with the clutch half 50. Connected to the gear wheel 2 1 and the

driving ring 4 1, is disconnected from both the gear wheels 23 and 24.

According to this embodiment the first and the second sections 13, 14 of the

cam flange has almost the same width as the grove 45. On each of the driv-

ing rings 4 1 and 42, so that the driving rings 4 1 and 42 are positioned very

exactly when they are engaging with the clutch halves connected to any of

the gear wheels 2 1 , 22, 23 or 24 and the intermediate sections of the flange

sections 15 are very narrow in order to allow continuous engagement with

the groves 45 on the driving rings also when the driving rings are disconnect-

ed from any clutch halves 50.

It will be apparent to the skilled person that the present invention may be

used in relation to gear constructions for different purposes and that it might



be used for only engaging and disengaging a single gear wheel from rotation

about an axle, or be used for more complex gear constructions with more

gear shafts and functions than the one disclosed above. As an example the

gearbox may be expanded to three or optionally more parallel driven shafts

equidistantly spaced from the cam, thereby increasing the number of se-

lectable gear wheel transmissions.

In this relation it will also be apparent to the skilled person that the design of

the axial cam 10 may be altered with respect to having more cam flanges or

having a different flange design for a specific purpose.

Furthermore the skilled person would as a matter of routine suggest produc-

ing plastic toy building elements of any of the above mentioned types by in-

jection molding in a conventional injection molding apparatus.

As an aspect of the present invention, however, it would be an advantage to

produce e.g. the axial cam by 3D printing or another additive manufacturing

process due to the fact that it would thereby be easy to customize the shape

and size of the axial cam flange for a specific purpose in a toy construction

set. The present disclosure further relates to a computer-readable model

comprising computer-readable instructions configured to cause, when pro-

cessed by an apparatus for performing an additive manufacturing process,

said apparatus to manufacture a toy building element as disclosed herein.

The computer-readable model may comprise geometry information indicative

of at least the shape of the toy construction element. The computer-readable

model may be embodied as a computer-readable medium having stored

thereon a data structure representing the computer-readable model. For ex-

ample, the computer-readable medium may include a hard disk, a memory,

or another suitable storage device. The additive manufacturing process may

include a 3D printing process.



Claims:

1. A toy gearbox comprising:

a gear support construction;

at least one gear shaft rotatably supported by the gear support con-

struction and having at least one spline;

at least one gear wheel rotatably arranged on the gear shaft;

a first clutch member being attached to the gear wheel and rotatably

arranged on the gear shaft;

a second clutch member comprising a driving ring being fixed against

rotation about and slidably arranged on the gear shaft and comprising

a guide member and at least one claw clutch for selectively engaging

or disengaging with the first clutch member and thereby engaging or

disengaging the gear wheel from rotating along with the gear shaft;

a gear shifter engaging with the guide member of the axially slidable

driving ring and being configured for axially sliding the second clutch

member on the gear shaft,

wherein the gear shifter comprises an axial cam arranged on a gear

shifter axle being mounted in the gear support construction and having

an axis of symmetry extending parallel with the gear shaft, and so that

the guide member on the axially slidable driving ring engages with the

axial cam.



2 . A toy gearbox according to claim 1, wherein the guide member corn-

prises an annular guide groove, and the axial cam comprises at least

one cam flange extending partially axially along and protruding radially

from the axial cam.

3 . A toy gearbox according to claim 1 or 2, wherein the cam flange ex-

tends continuously around the axial cam.

4 . A toy gearbox according to claim 2 or 3, wherein the cam flange corn-

prises a first section arranged at a first axial position and a first radial

position on the axial cam, a second section arranged at a second axial

position and a second radial position different from the first axial and

the first radial position respectively, and where the cam flange further

comprises intermediate sections formed by flanges extending between

the first and the second axial and radial positions.

5 . A toy gearbox according to claim 2 and 4, wherein the width in the ax-

ial direction of the first and the second section of the cam flange cor-

responds to the width of the annular guide groove on the guide mem-

ber, and the corresponding width of the intermediate sections of the

cam flange is significantly smaller.

6 . A toy gearbox according to one or more of the preceding claims,

where the gear shifter axle has one or more splines extending in the

axial direction of the axle, and where the axial cam is a separate unit

fixedly mounted on the gear shifter axle.

7 . A toy gearbox according to one or more of the preceding claims,

wherein the gear support construction comprises an assembly of

building blocks being interconnected via through holes on side surfac-

es extending between the upper and lower surfaces of each building



block, the through holes being adapted for insertion of the at least one

gear shaft and the gear shifter axle.

8 . A toy gearbox according to one or more of the preceding claim 7,

wherein one or more of the building blocks are interconnected via

couplings knobs arranged on a upper surface and complementarily

shaped coupling sockets arranged on a bottom surface of each build

ing block.

9 . A toy gearbox according to one or more of the preceding claims,

wherein the gearbox comprises two or more gear shafts arranged in

parallel with each other and with the gear shifter axle, each of the two

or more gear shafts having one or more gear wheels mounted on it.

10. A toy gearbox according to claim 2 and 9, wherein the two or more

gear shafts each has a driving ring slidably mounted on gear shaft,

and where each of the two or more gear shafts are mounted equidis-

tantly with respect to the gear shifter axle, and so that the axial cam

engages with the guide member of each driving ring.

11.A computer-readable model comprising computer-readable instruc-

tions configured to cause, when processed by an apparatus for per-

forming an additive manufacturing process, said apparatus to manu-

facture the toy building elements as defined in one or more of claims 1

through 9 .
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