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HEADLAMP ADJUSTER FOR AUTOMOBILES

FIELD OF THE INVENTION:

The present invention relates to headlamp assembly and more particularly directed to a
motorized adjustable headlamp leveling device used to adjust the position of headlamp,
for required flexibility and direction of headlamp providing high quality lighting for the
desired visibility. Thus the motorized headlamp adjuster is adépted for simple and easy
adjusfing of the headlamp beam vertically according to the user needs. Importantly, the
motorized headlamp adjuster of the invention is sealed well with the headlamp housing
when the headlamp adjuster is installed. As such, the headlamp adjuster is versatile and
have an effective working life avoids problems such as reduced life due to moisture
leakage into the assembly due to inadequate sealing between Calibration knob and the
housing of headlamp adjuster. The adjustable headlamp of the present invention is
therefore capable of advantageous industrial application in vehicles/automobiles or
similar other applications such as watchtowers, wherein the light beam is directed to
required direction adapted to be driven by motor and worm/gear assembly means,

controlled by electronic circuit, free of any external use of tools for manual adjustments.

BACKGROUND ART:

/
It is well known in the art of assembly "of headlamps for application in

automobiles/vehicles that headlamp édjusters are used in the assembly for adjusting the
position of the reflector. Before an automobile is released tb the seller/customer, the
movable reflectors of the headlamp assemblies are adjusted to a desired position so that
the light beam from the headlamps are properly aimed in both the horizontal and the
vertical directions. Headlamp adjusters are normally operated at the automobile assembly
plant. Thereafter, if a movable reflector moves from its desired position due to vibration,
jerking or the vehicle being subjected to any accident, a mechanic can operate the
headlamp adjusters in order to properly realign the reflectors to direct the light beam as
necessary. The adjusters conventionally used for the purpose is mounted outside the
housing within which the headlamp with the movable reflector is held on pivot support

such that the output shaft of the adjuster can be made to operate manually by using hand
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tools externally by a mechanic to adjust the tilt or up and down position of the reflector
according to the need of adjusting the beam of light emerging from the headlamp

assembly.- !

While motorized headlamj) adjusters are presently commercially available, many of those
present certain disadvan;[ages. For example, many of the motorized headlamp adjusters
are not sealed well and do not seal well with the headlamp housing when the headlamp
adjuster is installed. As such, these headlamb adjusters may have reduced life due to
moisturé leakage into the assembly due to inadequate sealing between Calibration knob
and the housing of headlarhp adjuster. Additionally, the life of the headlamp may also be
reduced due to moisture leaking into the headlamp housing due to inadequate sealing

between the headlamp adjuster and the housing of the headlamp assembly.

There had been therefore a persistent/need felt by the service personnel in the field of
automobiles that it would be undoubtedly advantageous in case the adjustment required
for the_ headlamp for reorienting its reflectors for required direétion of the light beam,
could be achieved through automated means such as a motorized headlamp adjusters. In
motorized adjustor system for headlamps in automobiles a motor is actuated to extend or
retract an adjustor output shaft to adjust the headlamp instead of having to use a tool to
adjust externally to the adjuster mounting on the headlamp housing. Moreover the sealing
of the motorized adjuster with the housing to prevent the assembly from moisture/water
leakage was also seemingly an important eispect needed to be taken care in the motor

controlled headlamp adjuster systems.

/

OBJECTS OF THE INVENTION:

The basic objeét of the present inventidn is directed to a motorized headlamp adjuster for
vehicles/automobiles and in particular a leveling apparatus, to provide system for
édjusting the headlamp for proper adjusting the light beam in the desired direction, by
simple and effective control mechani’sm installed in a housing and adapted such as to be

free of problems of leakage and consequential damage of the adjuster mechanism. ‘
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A further dbject of the motorized headlamp leveling device of the present invention is to
obtain desired light beam adjustment wherein said headlamp reflector which is driven by
an actuator so that a light axis of the headlamp can be tilted up or down relative to a
vehicle body, by providing motorized means for effective movement of the reflector in

the vertical and horizontal planes, instead of having to use any tool to adjust manually.

A further object of the motorized headlamp adjuster system of the invention is to obtain
said controlling movement of the reflector within the housing of the headlamp a control
unit for controlling the motor drive operatively connected to the output shaft through
worm wheel and pinion mechanisms, and the required movement of the ball rod/output

shaft is effected based on position of the potentiometer slider in electronic circuit control
board.

A still further object of the present invention is to obtain effective sealing between the
headlamp with the reflector and the housing and the adjlister installed on it, such as to
protect the reduction in life of headlamp4 adjusters and the calibration knob with housing
due to moisture leakage as a result of inadequate sealing between the headlamp adjuster

and the housing of the headlamp assembly.

A further object of the motorized headlamp adjuster system of the invention is to provide

stopper mechanism for arresting the movement of the helical gear along the lateral

- direction, enabling the output shaft to generate the desired extension and retraction

motion being actuated by the motor and with pinion transferring power to the gear

helical.

SUMMARY OF THE INVENTION:

Thus according to, the basic aspect of the present invention there is provided a motorized
y .

headlamp leveling apparatus for a vehicle headlamp, comprising:
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/
a headlamp in an housing adapted to be driven by an actuator mechanism through a

cooperative motor means such that the head lamp can be tilted up or down relative to a

vehicle body; .

said actuator mechanism comprising an adjuster output shaft extending from said housing
and a control unit for controlling the drive of said motor , the forward and reverse

movement of said output shaft providing for the desired level adjusting of the headlamp;

a sealing member for said adjuster output shaft adapted to seal with séid housing

preferably engage able with a reflector of the headlamp assembly ;

said housing adapted to engage and sedl with the housing of the headlamp assembly.

According to a preferred aspect in the motorized headlamp leveling apparatus for a
vehicle headlamp of the invention said actuator mechanism comprises an output shaft
having an element disposed upon a free end thereof for connection to the vehicle

headlamp housing;

said motor with pinion adapted to transfer the power to a worm shaft with said worm

shaft adapted to transfer power to a helical gear ;

stopper means provided to arrest the axial play of the gear helical with said gear helical

adapted to transfer power to said output shaft;

said forward and reverse movement of the output shaft based on the position of a

potentiometer slider in an electronic circuit control board of said control unit.

According to another aspect of the invention there is provided motorized headlamp

leveling apparatus for a vehicle headlamp comprising:
a housing,

a motor adapted to cooperate with a. worm wheel rotatably supported by the housing,

~ such that the worm wheel's position is fixed in the longitudinal direction and is rotated

/
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by the motor through pinion and the worm wheel is snap fitted in the housing.

a output shaft screwed into bush means, which is guided by stopper for soothing axial
movement and one end of the bush is connected to the potentiometer and the other end is

coupled with the helical gear, /
and

a stopper arrangement to restrict the movement of the helical gear in the longitudinal
direction and the. bush in the axial direction ,and in turn facilitate the desired movement

of the output shaft for desired headlamp leveling.

In accordance with another aspect of the invention the motorized headlamp leveling

apparatus for a vehicle headlamp comprises:

electronic means provided to cooperate with said motor for said motorized headlamp
/

adjusting.

Moreover, in the above disclosed motorized headlamp leveling apparatus for a vehicle
headlamp preferably the output shaft and the bush are screwed together by thread ridges
provided on an inner side of the bush and thread ridges provided on an outer periphery of

the output shaft.

According to another important aspect of the present invention directed to said motorized
headlamp leveling apparatus for a vehicle headlamp, wherein a Calibration knob is
assembled with cover in a snap fit arrangement and an "O’ ring is provided in Calibration

knob to arrest Dust and Water entry;

wherein said Calibration knob is provided with a Square hole which aids the engageable
with Square profile on Output shaft and also has a hexagonal portion for calibration .

purpose with help of standard spanner.
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According to yet another preferred aspect of the motorized headlamp leveling apparatus
for a vehicle headlamp wherein the headlamp adjuster is adapted to completely seal with

respect to the headlamp housing particularly with complete sealing between the -

- calibration knob and the housing of the headlarhp adjuster.

A still further aspect of said motorized headlamp leveling apparatus for a vehicle
headlamp wherein said electronic control comprises electronic circuit control board

cooperatively disposed with respect to said housing.

/

The present invention and its 'objectives and advantages are described in greater details
with particular reference to the non-limiting exemplary illustrations of the invention as

per the following accompanying illustrative figures.

BRIEF DESCRIPTION OF THE ACCOMPANYING FIGURES:

Figure 1: Is the illustration of conventional automobile headlamp adjuster with provision
for movable reflector, mounted in housing, to move the reflector up and down to

adjust/direct the beam of light by manual adjustments using tools.

Figure 2: Is the illustration of the general assembly and its longitudinal sectional view
along A-A on a plane passing normally through the longitudinal axis of the assembly, of
the motorized headlamp adjuster/levelling system for automobiles according to the

present invention.

Figure 3: Is the exploded view of the motorized headlamp adjuster/leveling apparatus
according to the invention, providing the details of its constituent components and their

positional relationship in the assembly.

DETAILED DESCRIPTION OF THE INVENTION WITH REFERENCE TO
THE ACCOMPANYING FIGURES:

A typical headlamp assembly 1 with adjustment provision for its reflectors for desired

orientation of the light beam, conventionally used in modern automobiles or similar other
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application, is illustrated in a plan view se}eAn as FIG. 1, that normally includes: a fixed
housing 2, to which an outer headlamp lens 3 is afﬁxéd; a movable reflector 4, which is
mounted within the fixed housing 2; and a stationary headlamp bulb (not.shown), which
is positioned within the movable reflector 4. Typically, the movable reflector 4 is
mounted to the housing 2 by a universal or ball-type pivot 5 which is stationary, or fixed,

on the housing 2.

A first pivot point 6 is disposed generally vertical of the fixed pivot 5, and a second pivot
point 7 is disposed generally horizontal of the fixed pivot 5. As such, the movable
reflector 4 may be pivoted about the fixed pivot 5.in the vertical and horizontal planes to
aim/direct the headlamp beam. The actual mechanism of adjustment, or headlamp
adjuster 8 and 9 are typically provided at the first and second pivot points 6 and 7,
normauy termed the vertical pivot and the horizontal pivot, aﬁd the headlamp adjl‘Jster 8
can be operated to effective 'movemerjlt of the reflector 4 in the vertical and horizontal
planes. The headlamp adjustér 8 are typically mounted to the housing 2 of the headlamp
assembly 1 and have adjuster output shaft 9 operatively connected to the movable
reflector 4 by ball and socket type pivots, such that linear movement of the adjuster
output shafts 9 produces pivoting of the movable reflector in the vertical and horizontal
planes. Specifically, Headlamp adjuster 8 typically includes dri\;e structure 10 for
réceiving a tool, and typically the drive structure 10 is precision geared to the adjuster
output shaft 9. The gearing provides that using the tool to rotate the drive structure 10
causes linear translation of the adjuster output shaft 9 and therefore adjustment of the
position of the headlamp reflector 4. Such headlamp adjuster assemblies, however needed
manual adjustment and control, without use of any mechanized or motor controlled

operation for reorienting the reflectors.

Reference is now invited to the accompanying figure 2 illustrating the motorized adjuster
of the present invention comprising an assembly of the motor and drive mechanism along
with the adjuster output shaft as an integral unit for mounting on the headlamp
adjuster/leveling system and the other view illustrates the longitudinal section along A-A

of the said assembly. A motorized headlamp adjuster is suited for adjusting the headlamp
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beam vertically according to user needs. A Motorized headlamp leveling device is
provided for a headlamp which is driven by an actuator so tﬁat a light axis of the
headlamp can be tilted up or down relative to a vehicle body. Headlamp for controlling
movement thereof comprises a housing and the adjuster output shaft extends from the
housing and a control unit for controlling the drive of the motor. The adjuster output shaft
has a sealing member which seals with the housing, which is engageable with a reflector
of a headlamp assembly. An external surface of the housing also has a sealing member
for engaging and sealing with the housing of the headlamp assembly when the headlamp
adjuster is installed. Headleimp adjustment mechanism comprises a ball rod having a ball
element disposed upon a free end thereof for connection to a vehicular headlamp housing.
The Motor with Pinion transfers the power to the Worm shaft. The Worm shaft transfers
the power to the Gear helical. Stopper is provided to arrest the axial play of the Gear
helical. The Gear helical transfers the power to the-Output shaft. The forward and reverse
movement of the ball rod (output. shaft) based on the position of the Potentiometer slider

in electronic circuit control board.

Attention is now invited to the accompanying figure 3 that illustrates the exploded view
of the headlamp adjuster device accoréling to the present invention, showing the various
components, their locations and their functional relationship in the system to obtain the
desired controlled adjustment'of the light beam of the head lamp By adjusting the
reflector and also to achieve the desired sealing of any leakage of moisture or water to
enhance the life of the adjuster assembly by providing selecﬁvely sealing ‘O’ ring at the
intervening sliding contacts in between either the Calibration knob(13) or the Output

* shaft(3) with respect to the housing(l) of the headlamp. As illustrated in said

accompanying figure 3, the adjuster/leveling apparatus comprises a housing(1) within

which the drive motor(2) with pinion that transfers the power to the worm shaft(8) for

* imparting operatively desired forward and retraction motion to the output shaft required

to favored adjustment and leveling of the light beam by controlled movements of the
reflector of the headlamp assembly. Said housing(1) of the adjuster assembly of the
present system of motorized adjustment/leveling of light beam, is sealed with covers

from bottom(4) as well as top(5) provided with proper sealing rings-1 (6) & sealing ring-
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2(7) from top and bottom respectiv::ly, to achieve total water tight assembly. The
calibration knob(13) is assembled with cover in a snap fit arrangement and an ‘O’ ring-2
(14) is provided in said calibration knob(13) fitment and a ‘O’ ring-1 (15) for fitting of
output shaft with housing, such as to prevent entry of dust, moisture or water into the
housing/adjuster system. Said calibration knob(13) snap fitted on the top cover(5) of the
housing(1), has square hole at one end which favors engaging with respective matching
square profile of the end projection of the output shaft(3) for effecting desired calibration
when needed to adjust the operable range of forward/retraction motion of the output shaft
to functionally favor desired adjustment/leveling of headlamp light beam/reflector. The
other end of the calibration knob also have a hexagonal portion such as to facilitate

gripping and adjusting with a standard spanner for desired calibration when needed.

As already described, the Motor with Pinion(2) mounted securely inside the housing(1),
transfers the power to the Worm shafi(8). The Worm shaft (8) in turn, transfers the power
to the Gear helical(9). Said output shaft is screwed into the bush(11), which is locked by
stopper(10) for arresting axial movement; one end of said bush(11) is connected to the
potentiometer mounted on the. electronic circuit control board(12) and the other end is '
coupled with the helical gear(9). Said bush(11) provided with a projection on top end is
placed inside the stopper(10) provided to arrest the axial play of the Gear helical(9),
wherein the output shaft(3) and the bush(l11) are screwed together by thread ridges
provided on an inner side of the bush and thread ridges provided on an outer periphery of
the output shaft(3); the bush, helical gear and the stopper-all being mounted along the
longitudinal axis of the output shaft such that the restrained gear helical(9) being rotated
receiving power from the worm shaft(8) operatively connected to the motor with
pinion(2), provides for the forward and retraction motion of the output shaft(3). Thus the
stopper(10) arrangement with snap fit adapted to restrict the movement of the helical
gear(9) in the longitudinal direction and the bush(11) in the axial direction, and these two
in turn facilitate the movement of the output shaft for desired headlamp leveling or tilting

or vertical adjustment of the light axis.
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The Gear helical(9) thus prevented from axial shift by said stopper(10) means,
operatively transfers the power fo the Output shaft(3) to transform rotation motion in to
reversible linear motion to favor desired adjustment of the tilt/leveling of the light beam
of automobile headlamp and the like. The forward and reverse movement of the ball rod
or the output shaft(3) is controlled ba/sed on the position of the Potentiometer slider in
electronic circuit control board(12), co-operatively disposed over the top cover(S) of the

housing(1).

It is thus possible by way of this invention to obtain a motorizéd headlamp adjuster and in
particular a headlamp leveling apparatus, such that the light beam emerging from the
headlamp can either be tilted or directed tol a preferred direction or adjusted for verticélly
leveling of the light axis of automobile headlamp, free of any human interference for
adjusting with any. tool ex’ternally. The system of motorized adjuster/leveling apparatus
for automobile headlamp also eliminates the limitation of leakage of moisture, dust or
rain water into the housing for the headlamp and thereby enhancing its life and reliability

of performance as compared to the conventional similar devices in use.

10
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We claim:
1. A motorized headlamp leveling apparatus for a vehicle headlamp, comprising:

a headlamp in an housing adapted to be driven by an actuator mechanism through a
cooperative motor means such that the head lamp can be tilted up or down relative to a

vehicle body;

said actuator mechanism comprising an adjuster output shaft extending from said housing
and a control unit for controlling the drive of said motor , the forward and reverse

/
movement of said output shaft providing for the desired level adjusting of the headlamp;

a sealing member for said adjuster output shaft adapted to seal with said housing

preferably engage able with a reflector of the headlamp assembly

said housing adapted to engage and seal with the housing of the headlamp assembly.

2. A motorized headlamp levéling apparatus for a vehicle headlamp as claimed in claim 1
wherein said actuator mechanism comprises an output shaft having an element disposed

upon a free end thereof for connection to the vehicle headlamp housing;

said motor with pinion adapted to transfer the power to a worm shaft with said worm

shaft adapted to transfer power to a helical gear ;

stopper means provided to arrest the axial play of the gear helical with said gear helical

adapted to transfer power to said Bush

said forward and reverse movement of the output shaft based on the position of a

potentiometer slider in an electronic circuit control board of said control unit.

3. A motorized headlamp-leveling apparatus for a vehicle headlamp as claimed in anyone

of claims 1 or 2 comprising:

a housing, : /

a motor disposed within the housing,

11
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a motor adapted to cooperate with a worm wheel rotatably supported by the housing,
such that the worm wheel's position is fixed in the longitudinai direction and is rotated

by the motor through pinion and the worm wheel is snap fitted in the housing.

a output shaft screwed into bush means , which is guided by stopper for soothihg axial
movement and one end of the bush is connected to the potentiometer and the other end is

coupled with the helical gear,

and

. a stopper arrangement to restrict the movement of the helical gear in the longitudinal

direction and the bush in the axial direction ,and in turn facilitate the desired movement
of the output shaft for desired headlamp leveling.

/
4. A motorized headlamp leveling apparatus for a vehicle headlamp as claimed in anyone

of claims 1 or 2 comprising:

electronic means provided to cooperate with said motor for said motorized headlamp

adjusting.

5. A motorized headlamp leveling apparatus for a vehicle headlami) as claimed in claim 3
comprising: '

wherein the output shaft and the bush are screwed together by thread ridges'provided on
an inner side of the bush and thread ridges provided on an outer periphery of the output
shaft. /

6.A motorized headlamp leveling apparatus for a vehicle headlamp as claimed in anyone

of claims 1 to 5 wherein a Calibration knob is assembled with cover in a snap fit
arrangement and an ‘O’ ring is provided in Calibration knob to arrest Dust and Water

entry.

7. A motorized headlamp leveling apparatus for a vehicle headlamp as claimed in claim
6, wherein the Calibration knob is provided with a Square hole which aids the engageable
with Square profile on Output shaft.
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8. A motorized headlamp-leveling apparatus for a vehicle headlamp as claimed in claim
6, wherein. the Calibration knob also has a Hexagonal portion for calibration purpose with

help of standard spanner.

9. A motorized headlamp leveling apparatus for a vehicle headlamp as claimed in anyone
of claims 1 to 8 wherein the headlamp adjuster is adapted to completely seal with respect
to the headlamp housing particularly with complete sealing between the calibration knob

and the housing of the headlamp adjuster.
10. A motorized headlamp leveling apparatus' for a vehicle headlamp as claimed in

anyone of claims 2 to 9 wherein said electronic control comprises electronic circuit

control board cooperatively disposed with respect to said housing.

13
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