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SPINDLE AND MAGNET SYSTEM FOR SPEEDOMETERS

FIELD OF THE INVENTION

The present invention relates to an improved spindle (4) and magnet (2) assembly of
Speedo movement for automobiles comprising cable stopper (10) provided in bearing
block (7) to prevent cable get loaded onto spindle (4) during rotation; and bush sintered

(8) having reduced bore length to ease friction with the spindle (4).

BRIEF DESCRIPTION OF THE ACCOMPANYING DRAWINGS

Figure 1 shows Spindle (4) and Magnet (2) assembly in Speedo movement of existing
component.

Figure 2 shows assembly sequence of Spindle (4) and Magnet (2) assembly of figure 1.
Figure 3 shows improved (proposed) Spindle (4) and Magnet (2) assembly in Speedo
movement.

Figure 4 shows novel assembly sequence of Spindle (4) and Magnet (2) assembly of

figure 3.

BACKGROUND OF THE INVENTION AND PRIOR ART
The rotary motion from the hub drive / front wheel is transmitted to Speedo movement
trough flexible cable. One end of the cable is connected to hub drive in front wheel &

the other end of cable connected to Speedo movement through Bearing block (7).

The rotary motion from cable is transmitted to magnet (2) through spindle (4) in

Speedo movement.

The 3 degrees of freedom (Translation along X, Y & Z axis) & 2 degrees of freedom
(Rotation along X & Z axis) are arrested in spindle (4) assembly by below indicated

components which is known in prior art.

The Spindle (4) assembly is shown in figure 1 contains the following components

which rotates / transmits motion.

1. Spindle (4)
2. Holder (5)

PCT/IN2007/000362
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Upper washer (3)
Lower washer (6)
Worm (9)
Magnet (2)

Compensator (1)

The stationary components are Bearing block (7) & Bush sintered (8).

Bush sintered (8) acts as bearing for Spindle (4) assembly that reduces friction with

rotating components.

The assembly sequence as shown in figure 2 is as follows below.

Press fitting of Bush sintered (8) with Bearing block. (7)

Crimping Bearing block (7) to arrest upward movement of Bush sintered (8).
Insertion of spindle (4) and upper washer (3) into Bush sintered (8) in which the
Step in Spindle (4) arrests the down ward movement of Spindle (4) against the
Bush sintered (8).

Insertion of Lower washer (6) & Holder (5) into Spindle (4)

Flaring of Spindle (4) at Holder (5) end to arrest the Spindle (4) movement in
upward direction.

Insertion of Worm (9), Magnet (2) & Compensator (1) into spindle (4).

Flaring of Spindle (4) at magnet (2) end to arrest the magnet (2) and worm (9)

movement in upward direction.

Limitations in Existing Method:

Less clearance between Holder (5) (Rotating component) and Bearing block (7)
(Stationary component). Hence during Holder (5) & Spindle (4) rotation,
vacuum gets created at-clearance area that sucks in the grease and dust (Foreign
particle) into bearing area resulting in spindle (4) jam.

No provision for cable stopper (10) in Bearing block (7) to prevent the cable get
loading on spindle (4) during rotation. '

Increased Bore length in Bush sintered (8). Hence manufacturing difficulty in

maintaining the bore size.

PCT/IN2007/000362
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4, The increased bearing length increases friction with spindle (4).
5. No space in Speedo movement for grease / dust (Foreign particle) accumulation

in Speedo movement.

The above disadvantages in-turn reduces the life and reliability of Speedo movement.
Hence the novel method and device is explained in the present invention which helps in

over coming the potential limitations of the existing system and method of assembly.

OBJECTS OF THE INVENTION

The primary object of the present invention is to overcome the aforementioned

limitations by providing novel assembly method and device.

Yet another object of the present invention is to provide an improved spindle (4) and
magnet (2) assembly of Speedo movement for automobiles which in-turn increases the

life and reliability of Speedo movement.

Still another object of the present invention is to provide Cable stopper (10) in bearing
block (7) to prevent the cable get loading on spindle (4) during rotation and also to

prevent dust or grease (Foreign particle) entry.

Still another object of the present invention is to provide increased clearance area
between spindle (4) and the bearing block (7) by eliminating holder (5) from the

assembly to prevent creation of vacuum at the clearance area.

STATEMENT OF INVENTION

Accordingly, the present invention provides for an improved spindle (4) and magnet (2)
assembly of Speedo movement for automobiles, said assembly comprises cable stopper
(10) provided in bearing block (7) to prevent cable get loaded onto spindle (4) during
rotation; and bush sintered (8) having reduced bore length to ease friction with the
spindle (4) and also,

a method of assembling spindle (4) and magnet (2) assembly of Speedo movement for
automobiles, said method comprising steps of insertiﬁg lower washer (6) into spindle
(4) and thereafter said spindle (4) into bearing block (7); press fitting bush sintered (8)
with the bearing block (7) by guiding the bush sintered (8) bore with the spindle (4);

crimping the bearing block (7) to arrest upward movement of bush sintered (8); and



10

15

20

25

30

35

WO 2009/004640

4

inserting worm (9), magnet (2) and compensator (1) into the spindle (4) and thereafter
flaring the spindie (4) at the magnet (2) end to arrest upward movement of the magnet

(2) and worm (9) and downward movement of the spindle (4) to obtain the assembly.

DETAILED DESCRIPTION OF THE INVENTION
The primary embodiment of the present invention is an improved spindle (4) and -
magnet (2) assembly of Speedo movement for automobiles, said assembly comprises
cable stopper (10) provided in bearing block (7) to prevent cabie get loaded onto
spindle (4) during rotation; and bush sintered (8) having reduced bore length to ease

friction with the spindle (4).

In yet another embodiment of the present invention, the reduction in bore length is

ranging from 30% to 60%.

In still another embodiment of the present invention, the assembly comprises
compensator (1), magnet (2) and worm (9) resided inside the spindle (4); and lower
washer (6) placed between the bush sintered (8) and the spindle (4) and upper washer
(3) located above the bush sintered (8).

In still another embodiment of the present invention, the bush sintered (8) acts as
bearing for the spindle (4) assembly to reduce friction between stationary and rotating

components.

In still another embodiment of the present invention, the assembly provides increased
clearance area between spindle (4) and the bearing block (7) which prevents creation of
vacuum at the clearance area and thereby prevents sucking of foreign particles

comprising grease and dust particles into the bearing area.

In still another embodiment of the present invention is a method of assembling spindie
(4) and magnet (2) assembly of Speedo movement for automobiles, said method
comprising steps of inserting lower washer (6) into spindle (4) and thereafter said
spindle (4) into bearing block (7); press fitting bush sintered (8) with the bearing block
(7) by guiding the bush sintered (8) bore with the spindle (4); crimping the bearing
block (7) to arrest upward movement of bush sintered (8); and inserting worm (9),

magnet (2) and compensator (1) into the spindle (4) and thereafter flaring the spindle

PCT/IN2007/000362
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(4) at the magnet (2) end to arrest upward movement of the magnet (2) and worm (9)

and downward movement of the spindle (4) to obtain the assembly.

In still another embodiment of the present invention, the method provides increased
5  clearance area between spindle (4) and the bearing block (7) by eliminating holder (5)

from the assembly.

The Spindle (4) assembly contains as shown in figure 3 the following components
~ which rotates / transmits motion.
10
1. Spindle (4)
Upper washer (3)
Lower washer (6)
Worm (9)

15 Magnet (2)

N v R WD

Compensator (1)
The stationary components are Bearing block (7) & Bush sintered (8).

20  Bush sintered (8) acts as bearing for Spindle (4) assembly, which reduces friction

between stationary and rotating components.
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The assembljx sequence as shown in figure 4 is as follows below.

1.
2.
3.

Insertion of Lower washer (6) into Spindle (4).

Insertion of Spindle (4) and Lower washer (6) into Bearing block (7)

Bush sintelied (8) press fitted with Bearing block (7) by guiding Bush sintered (8)
bore with Spindle (4).

Crimping Bearing block (7) to arrest upward movement of Bush sintered (8). Hence
the Step in Spindle (4) arrests the upward movement of Spindle (4) against the Bush
sintered (8).

Insertion of Worm (9), Magnet (2) & Compensator (1) into Spindle (4).

Flaring of Spindle (4) at magnet (2) end to arrest the magnet (2) / worm (9) upward

movement and Spindle (4) down ward movement.

Advantages in proposed / new method:

1.

Holder (5) eliminated. This results in increased clearance between Spindle (4)
(Rotating component) and Bearing block (7) (Stationary component). Hence during
Spindle (4) rotation, no vacuum gets created at clearance area. This in-turn prevents

sucking of grease and dust particle (Foreign particle) into bearing area.

. Cable stopper (10) provided in Bearing block (7) to prevent the cable get loading on

spindle (4) during rotation. This also prevents dust or grease (Foreign particle) entry

to some extend.

. Reduced Bore length in Bush sintered (8). Hence Design for manufacturing is

ensured.

The reduced bearing length reduces friction with spindle (4).

Space available in Speedo movement at bearing block (7) area for grease / dust
(Foreign particle) accumulation if entered into Speedo movement.

Elimination of Holder (5). Hence parts count reduction in Speedo movement and

elimination of one assembly station.

The above advantages in-turn increases the life and reliability of Speedo movement.

Hence the cost of Speedo movement is reduced.

PCT/IN2007/000362
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7
We claim:
1. An .improved spindle (4) and magnet (2) assembly of Speedo movement for

automobiles, said assembly comprises,

a. cable stopper (10) provided in-bearing block (7) to prevent cable get loaded
onto spindle (4) during rotation; and

b'. bush sintered (8) having reduced bore length to ease friction with the

- spindle (4).

2. The spindle (4) and magnet (2) assembly as claimed in claim 1, wherein the

reduction in bore length is ranging from 30% to 60%.

3. The spindle (4) and magnet (2) assembly as claimed in claim 1, wherein the
assembly comprises;
a. compensator (1), magnet (2) and worm (9) resided inside the spindle (4);
and
b. lower washer (6) placed between the bush sintered (8) and the spindle (4)
and upper washer (3) located above the bush sintered (8).

4. The spindle (4) and magnet (2) assembly as claimed in claim 1, wherein the bush
sintered (8) acts as bearing for the spindle (4) assembly to reduce friction between

stationary and rotating components.

5. The spindle}(4) and magnet (2) assembly as claimed in claim 1, wherein the
assembly provides increased clearance area between spindle (4) and the bearing
block (7) which prevents creation of vacuum at the clearance area and thereby
prevents sucking of foreign particles comprising grease and dust particles into the

bearing area.

6. . A method of assembling spindle (4) and magnet (2) assembly of Speedo movement
for automobiles, said method comprising steps of
a. inserting lower washer (6) into spindle (4) and thereafter said spindle (4)
into bearing block (7);
b. press fitting bush sintered (8) with the bearing block (7) by guiding the bush
sintered (8) bore with the spindle (4); .



WO 2009/004640 PCT/IN2007/000362

8
c. crimping the bearing block (7) to arrest upward movement of bush sintered
(8); and
d. inserting worm (9), magnet (2) and compensator (1) into the spindle (4) and
thereafter flaring the spindle (4) at the magnet (2) end to arrest upward
5 movement of the magnet (2) and worm (9) and downward movement of the

spindle (4) to obtain the assembly.

7. The method as claimed in claim 6, wherein the method provides increased
clearance area between spindle (4) and the bearing block (7) by eliminating holder

10 (5) from the assembly.
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AMENDED CLAIMS
Received by the International Bureau on 12 February 2008 (12.02.08)
original claim 2 amended remaining claims unchanged.

An improved spindle (4) and magnet (2) assembly of Speedo movement for

automobiles, said assembly comprises,

a. cable stopper (10) provided in bearing block (7) to prevent cable get loaded
onto spindle (4) during rotation; and

b. bush sintered (8) having reduced bore length to ease friction with the

spindle (4).

. The spindle (4) and magnet (2) assembly as claimed in claim 1, wherein the

reduction in bore length is ranging from 30% to 60% as compared to bore length of

bush of known assembly.

. The spindle (4) and magnet (2) assembly as claimed in claim 1, wherein the

assembly comprises;
a. compensator (1), magnet (2) and worm (9) resided inside the spindle (4);
and
b. lower washer (6) placed between the bush sintered (8) and the spindle (4)
and upper washer (3) located above the bush sintered (8).

. The spindle (4) and magnet (2) assembly as claimed in claim 1, wherein the bush

sintered (8) acts as bearing for the spindle (4) assembly to reduce friction between

stationary and rotating components.

. The spindle (4) and magnet (2) assembly as claimed in claim 1, wherein the

assembly provides increased clearance area between spindle (4) and the bearing
block (7) which prevents creation of vacuum at the clearance area and thereby
prevents sucking of foreign particles comprising grease and dust particles into the

bearing area.

. A method of assembling spindle (4) and magnet (2) assembly of Speedo movement

for automobiles, said method comprising steps of
a. inserting lower washer (6) into spindle (4) and thereafter said spindle (4)

into bearing block (7);

AMENDED SHEET (ARTICLE 19)
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b. press fitting bush sintered (8) with the bearing block (7) by guiding the bush
sintered (8) bore with the spindle (4);
c. crimping the bearing block (7) to arrest upward movement of bush sintered
-(8); and
5 d. inserting worm (9), magnet (2) and compensator (1) into the spindle (4) and
thereafter flaring the spindle (4) at the magnet (2) end to arrest upward
movement of the magnet (2) and worm (9) and downward movement of the

spindle (4) to obtain the assembly.

10 7. The method as claimed in claim 6, wherein the method provides increased
clearance area between spindle (4) and the bearing block (7) by eliminating holder

(5) from the assembly.

AMENDED SHEET (ARTICLE 19)
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