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An adjusting unit for adjusting a spacing between a fixedly mounted first member and a resiliently mounted second member. The

adjusting unit comprises an adjusting screw and a sleeve-like

C an adg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca

OPIC - C]

receliving member which are adjustable relative to each other via a
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(57) Abrege(suite)/Abstract(continued):
pair of threads. The adjusting screw has an end provided with an abutment surface adapted to be supported against the resiliently

mounted second member, and the recelving member has an annular flange adapted to be supported against the fixedly mounted
first member such that the spacing between the first and second members Is adjustable by adjusting movements of the adjusting

screw relative to the recelving member.
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Abstract of the Disclosure

An adjusting unit for adjusting a spacing between a fixedly mounted first member and
a resiliently mounted second member. The adjusting unit comprises an adjusting screw
and a sleeve-like receiving member which are adjustable relative to each other via a
pair of threads.The adjusting screw has an end provided with an abutment surface ad-
apted to be supported against the resiliently mounted second member, and the receiv-
ing member has an annular flange adapted to be supported against the fixedly mounted
first member such that the spacing between the first and second members 1s adjustable

by adjusting movements of the adjusting screw relative to the receiving member.
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An Adjusting Unit for Adjusting a Spacing between Two Members

Background of the Invention

The present invention relates to an adjusting unit for adjusting a spacing be-
tween a fixedly mounted first member and a resiliently mounted second member.

DE 101 47 141 Al discloses an adjustable threaded connection assembly for
mounting e.g. a vehicle backlight to a vehicle body sheet. Generally there is a gap be-
tween the backlight and other body parts of the vehicle, which gap should be mini-
mized 1n particular for esthetical reasons. The prior adjustable screw connection as-

sembly enables to adjust the spacing between the fixedly mounted body sheet and the

resiliently mounted backlight in order to compensate for dimenstional variations of the
gap between the backlight and the other body parts due to manufacturing tolerances.
The prior art screw connection assembly consists of a nut and a screw. The nut
which is fixed to the fixedly mounted first member includes a bore comprising a
threaded portion and a smooth cylindrical portion. The screw which 1s adapted to be
removably secured to the resiliently mounted second member via a coupling member,
is provided with a plurality of annular sealing ribs which sealingly engage the smooth
bore portion of the nut when the screw is adjusted relative to the nut. The adjusting

screw has opposited ends each provided with a drive means so that it may be adjusted

by a tool from each of its ends. The nut is a blind rivet nut which is fixed to the first

member by a rivet deformation.

The adjusting unit described herein is capable of adjusting a spacing between a
fixedly mounting first member and a resiliently mounted second member, with the
adjusting unit being of simple structure and being adapted to be assembled 1n an extremely

simple manner. The adjusting unit comprises an adjusting screw and a sleeve-like

receiving member which are adjustable relative to each other via a pair of
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threads. The adjusting screw has an end provided with an abutment surface for being
supported against the resiliently mounted second member, and the sleeve-like receiv-
ing member has an annular flange for being supported against said fixedly mounted
first member. This allows to adjust the spacing between the two members by adjusting
the adjusting screw relative to the receiving member.

Theretore the adjusting unit may be used e.g. for finely adjusting a resiliently
mounted backlight of an automotive vehicle so as to compensate for dimensional
variations of any gap between the backlight and other body members of the vehicle
due to manufacturing tolerances.

A preferred embodiment of the present invention provides that said annular
flange of said receiving member 1s held in engagement with said first member by a
plurality of spring legs of said receiving member and said spring legs each have a face
axially spaced from said annular flange by a predetermined axial spacing, and are de-
flectable radially inwards so as to enable the adjusting unit to be mserted into a hole of
said first member and to deflect said spring legs until said first member is clamped
between said faces of said spring legs and said annular flange.

As a result, in order to secure the adjusting unit at the fixedly mounted first
member, the only thing necessary 1s to insert the preassembled adjusting unit into the
hole of the first member. A riveting operation of the blind rivet nut as required 1n the
prior art 1s not necessary so that assembly of the adjusting unit 1s drastically simplified.
Furthermore, both the adjusting screw and the sleeve-like receiving member may be
made of plastic materials which are to be adapted to each other. The adjusting screw
and the receiving member may be manufactured in a very simple manner by injection

molding so as to minimize manufacturing costs. Furthermore, corrosion problems are

avoided thereby.

Briet Description of the Drawings

A preferred embodiment of the present invention will be described with refer-
ence to the accompanying drawings wherein:

Fig. 1 1s a longitudinal section of an adjusting unit of the present invention
along lines I-I in Fig. 2;

Fig. 2 1s a view of the adjusting unit in Fig. 1 from below;
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Fig. 3 1s a sectional view along lines III-III 1in Fig. 1;

Figs. 4 and 5 are perspective views of the adjusting unit;

Fig. 6 1s a longitudinal section of an adjusting screw of the adjusting unit;

Fig. 7 1s a longitudinal section of the sleeve-like receiving member of the ad-
justing unit;

Fig. 8 1s a view of the adjusting unit similar to that in Fig. 1, however, 1n an end
position of the adjusting screw;

Fig. 9 1s view similar to Fig. 8 of the adjusting unit in an opposite end position

of the adjusting screw.

Detailed Description of the Drawings

The adjusting unit shown 1n Figs. 1 to 3 1s arranged to adjust the spacing A be-
tween a fixedly mounted first member 1 and a resiliently mounted second member 2.
The member 1, which 1s provided with a hole 1a, 1s e.g. a body sheet of an automotive
vehicle, and the member 2 1s e.g. a holder of a backlight which 1s resiliently biassed
into a position as shown. As explained above, generally there 1s provided a gap (not
shown) between the backlight and other body parts, which gap 1s to be minimized by
the adjusting unit. The adjusting unit 1s arranged so that 1t can be pre-assembled, 1s of
the self-locking type and 1s arranged to be fluid-tight in order to prevent tluids such as
water, oil and gasoline vapors etc. from flowing from the environment into the space
between the members 1 and 2.

The adjusting unit consists of an adjusting screw 3 and a sleeve-like receiving
member 4. The adjusting screw 3 and the receiving member 4 can be made of plastic
materials which are adapted to each other. More particularly, the plastic material of the
adjusting screw is of a hardness exceeding that of the plastic material of the receiving
member 4. The adjusting screw 3 is made of e.g. an impact resistant plastic material
such as polyamid and may contain a fiber filler such as a glass fiber filler. The receiv-
ing member 4 can be made e.g. of a thermoplastic material. Basically, however, the
plastic materials could be selected the other way around. Both the adjusting screw 3
and the receiving member 4 are manufactured preferably by mjection molding.

The adjusting screw 3 comprises, as shown additionally 1n Fig. 6, a shaft having

a head 5 which has an external abutment surface 6 for engaging the member 2, a seal-
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ing portion 7 including a plurality (three as shown) of annular sealing ribs 8, a cylin-
drical intermediate portion 9, a threaded portion 10 having threads 10a, a cylindrical
portion 11 of reduced diameter, a collar 12 including a shoulder 13 and an end portion
14. The adjusting screw 3 has its both axial ends provided with a drive means which
enables the adjusting screw 3 to be adjusted from both axial ends by means of a tool.
To this end the head 5 1s of hexagonal shape, and the end portion 14 is provided with
an 1nternal recess. It should be noted, however, that other drive means can be used.

The receiving member 4 comprises, as additionally shown in Fig. 7, a sleeve-
shaped body having a thru-bore which is made up of a sealing portion 15, an annular
flange 17, an intermediate portion 19, and a threaded portion 24.

The sealing portion 15 has a smooth cylindrical bore 16 which is sealingly en-
gaged by the sealing ribs 8 of the adjusting screw 3 when the adjusting unit has been
assembled. More precisely, the sealing ribs 8 are of a diameter exceeding that of the
smooth cylindrical bore 16 such that they are urged against the wall of the bore 16 by a
certain force. The soft material of the receiving member 4 yields the loading by the
sealing ribs 8 such that the “hard” sealing ribs 8 dig radially into the “soft” wall of the
bore 16. As a result the sealing ribs act not only as fluid seal means but also as secur-
ing means for securing the adjusting screw 3 1n 1ts axial positiion relative to the receiv-
ing member 4.

As 1ndicated already above it would be possible to select the materials the other
way round such that the receiving member 4 1s made of a harder plastic material and
the adjusting screw 3 1s made of a softer plastic matenal.

The sealing portion 15 is followed by the annular flange 17 which 1s of a con-

cave arcuate shape (as seen 1n a direction downwards 1n Fig. 7) such that its external

rim 1s provided with an annular projection 18 projecting axially downwards.

The annular flange 17 1s followed by the intermediate portion 19 which 1s of a
polygonal (hexagonal in the embodiment) cross-section matingly shaped to the po-
lygonal periphery of the hole 1a of the member 1. The intermediate portion 19 has
diametrically opposite windows 20 which receive a plurality (four in the embodiment)
spring legs 21.

The spring legs 21 have their lower axial ends integrally connected to the 1n-

termediate portion 19 while the remaining parts of the spring legs 21 are spaced from
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the material of the intermediate portion 19 such that they can be deflected radially in-
wards. The spring legs 21 have their upper axial ends each provided with a face 22
which 1s axially spaced from the bottom side of the annular flange 17 for a predeter-
mined amount such that the first member 1 can be clamped between the annular pro-
jection 18 of the annular flange 17 and the faces 22 of the spring legs 21 as will be ex-

plained 1n more detail below.

Furthermore, the spring legs 21 have their radially outer rims provided with ta-
pered surfaces 23.

The threaded portion 24 following the intermediate portion 19 has threads 24a
which are 1n threaded engagement with the threads 10a of the adjusting screw 3 for
enabling adjusting movements between the adjusting screw 3 and the receiving mem-
ber 4. The threaded portion 24 has a lower area provided with a pair of diametrically
opposed windows 25 each of which receives a spring leg 26. The spring legs 26 have
their upper axial ends each integrally connected to the threaded portion 24, and the
remaining parts of the spring legs are spaced from the material of the threaded portion
24 such that they can be deflected radially outwards. The spring legs 26 have their
lower axial ends provided with faces 27 arranged to engage the shoulder 13 of the ad-
justing screw 3 for limiting the adjusting movements when the adjusting unit has been
assembled, as will be explained in more detail below. Furthermore, the spring legs 26
have edges provided with tapered surfaces 28.

The axial thru-bore of the sleeve-like receiving member 4 has 1ts axial lower
end provided with a bore portion 29 which 1s of a diameter similar to the diameter ot
the collar 12 of the adjusting screw 3 such that the collar 12 can be passed through the
bore portion 29. Operation of the adjusting unit will now be described:

Initially the adjusting unit will be pre-assembled by threadingly connecting the
adjusting screw 3 and the receiving member 4. To this end the adjusting screw 3 1s
inserted into the receiving member 4 until the threads 10a and 24a of the adjusting
screw 3 and the receiving member 4 threadingly engage each other. Relative rotation
between the adjusting screw 3 and the receiving member 4 causes the adjusting screw
3 to be drawn axially into the receiving member 4. When the collar 12 of the adjusting
screw 6 engages the tapered surface 28 of the spring legs 26, the spring legs 26 are
deflected radially outwards. As soon as the collar 12 has passed the spring leges 26,
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the spring legs 26 return to their original position where they project into the portion

11 of the adjusting screw 3.

Adjusting movement of the adjusting screw 3 into the receiving member 4 is
limited by the head 5 of the adjusting screw 3 abutting the upper end of the receiving
member 4 as shown in Fig. 9. Adjusting movement of the adjusting screw 3 in the op-
posite direction 1s limited by the shoulder 13 of the collar 12 abutting the faces 24 of
the spring legs 26 as shown in Fig. 8. When the adjusting unit is pre-assembled, the
adjusting screw 3 1s moved to a central position between its end positions such that the
adjusting screw 3 can be displaced from this central position in opposite axial posi-
tions for a predetermined amount (for example +/- 2mm).

As mentioned above, the adjusting screw 3 1s axially secured in its central posi-
tion by the sealing ribs 8 engaging the cylindrical bore 16. Accordingly the adjusting
unit has selt-locking properties.

The pre-assembled adjusting unit will now be inserted into the fixedly mounted
member 1 (e.g. body sheet) by inserting the adjusting unit into the hole 1a of the mem-
ber 1 from above. To this end the polygonal cross-section of the intermediate portion
19 will be aligned to the polygonal periphery of the hole 1a of the member 1 1n order
to enable the intermediate portion 19 to be inserted into the hole 1a. When the tapered
surfaces 23 of the spring legs 21 engage the edges of the hole 1a, the spring legs 21 are
deflected radially inwards such that the spring legs 21 can be passed through the hole
1a. When the annular projection 18 of the annular flange 17 of the receiving member 4
engages the upper surface of the member 1, continuing axial pressure upon the adjust-
ing unit will resiliently deform the annular flange 17 to a certain extent such that the

spacing between the annular projection 18 and the faces 22 of the spring legs 21 will

increase correspondingly. This allows the spring legs 21 to resiliently return to their
original positions. When the axial pressure exerted upon the adjusting unit 1s being
released, the member 1 will be clamped between the annular flange 17 and the spring
legs 21 due to the elastic biassing of the annular flange 17. The adjusting unit 1s now
fixed to the member 1.

Now the member 2 will be mounted to the vehicle body (not shown) such that 1t
is resiliently urged against the end surface 6 of the adjusting screw 3 by the spring

means (not shown). The adjusting screw 3 can now be axially displaced relative to the
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recerving member 4 and therefore relative to the member 1 by a tool (not shown) en-
gaging the end portion 14 of the adjusting screw 3 so as to adjust the position of mem-
ber 2 engaging the adjusting screw 3. Accordingly the member 2 can be fine-adjusted
In 1ts position to compensate for variations of its position due to manufacturing toler-
ances. In other words, the spacing A between the member 1 and 2 can be fine-adjusted
to minimize any gaps between the member 2 (backlight) and further body parts (not
shown).

The adjusting screw 3 1s secured 1n 1ts fine-adjusted position by the sealing ribs
8 engaging the wall of the bore 16. The member 2 can now be securely fixed 1n its

fine- adjusted position by fastening means (not shown).
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We claim:

1. An adjusting unit for adjusting a spacing between a fixedly mounted first
member and a resiliently mounted second member,

the adjusting unit comprising an adjusting screw and a receiving member, said
adjusting screw being of one-piece structure and comprising a shaft provided with male
threads, and a head,

said receiving member being of one-piece structure and comprising female threads
in engagement with said male threads so that said adjusting screw and said receiving
member are adjustable relative to each other,

said adjusting screw having an end provided with an abutment surface adapted to
be supported against said resiliently mounted second member and said receiving member
having an annular flange adapted to be supported against said fixedly mounted first
member such that the spacing between said first and second members is adjustable by
rotational movements of the adjusting screw relative to the receiving member,

said head of the adjusting screw being adapted to engage said receiving member for
limiting adjusting movements of said adjusting screw into said receiving member and said
adjusting screw having an annular shoulder facing away from said head and adapted to
engage said receiving member for limiting adjustment movements of the adjusting screw
in a direction out of said receiving member such that, when the adjusting unit 1s being pre-
assembled, the adjusting screw is moveable to a central position from which it may be

displaced in opposite axial directions.

2. An adjusting unit as defined in claim 1 wherein said annular flange ot said
receiving member is held in engagement with said first member by a plurality of first

spring legs of said receiving member.

3. An adjusting unit as defined in claim 2, wherein said spring legs each have
a face axially spaced from said annular flange by a predetermined amount, and are

deflectable radially inwards so as to enable the adjusting unit to be inserted into a hole of
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said first member and to deflect said first spring legs until said first member is clamp-ed
between said faces of said first spring legs and said annular flange.

4, An adjusting unit as defined in claim 3 wherein said first spring legs are
disposed in windows of an intermediate portion of said receiving member.

J. An adjusting unit as defined in claim 4 wherein said intermediate portion of
said receiving member has a polygonal cross-section matingly shaped with respect to said
hole of said first member.

6. An adjusting unit as defined in claim 3 wherein said first spring legs have
external tapered surfaces for facilitating insertion thereof into the hole of said first member.

7. An adjusting unit as defined in claim 2 wherein said annular flange of said
receiving member is of a concave arcuate shape so as to be axially deformable for a
predetermined amount.

8. An adjusting unit as defined in claim 1 wherein said receiving member has
a plurality of second spring legs deflectable radially outwards and arranged to be deflected
radially outwards when the adjusting screw is screwed into the receiving member, and
adapted to be deflected back when the second spring legs have passed said shoulder of said
adjusting screw such as to engage said shoulder in order to limit adjusting movements of
the adjusting screw in a direction out of said receiving member.

9. An adjusting unit as defined in claim 8 wherein said second spring legs of
said receiving member are positioned in windows of said recelving member.

10.  An adjusting unit as defined in claim 9 wherein said second spring legs of
said receiving member have tapered surfaces cooperating with said adjusting screw.

11.  An adjusting unit as defined in claim 1 wherein said adjusting screw has
opposite axial ends each provided with drive means for engagement with a tool.

12.  An adjusting unit as defined in claim 1 wherein said adjusting screw has at

least one annular sealing rib sealingly engaging a smooth bore of a sealing portion of said

receiving member.
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13. An adjusting unit as defined in claim 12 wherein said annular sealing rib is
of a diameter exceeding that of said smooth bore so as to provide for a self-locking action
for securing said adjusting screw in its axial position relative to said receiving member.

14.  An adjusting unit as defined in claim 1 wherein said adjusting screw and
said receiving member are made of plastic material.

13. An adjusting unit as defined in claim 14 wherein the plastic material of said
receiving member and the plastic material of said adjusting screw are plastic materials of

difterent hardnesses.
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