Office de la Proprieté Canadian CA 2424343 C 200/7/07/03

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 424 343
Un organisme An agency of 12 BREVET CANADIEN
'Industrie Canada ndustry Canada
CANADIAN PATENT
13) C
(22) Date de depot/Filing Date: 2003/04/02 (51) CLInt./Int.Cl. F76L 33/08 (2006.01)
(41) Mise a la disp. pub./Open to Public Insp.: 2003/10/03 (72) Inventeurs/Inventors:

KELLER, WERNER, DE;

(45) Date de délivrance/lssue Date: 200//0/7/03 MANN. STEPHAN. DE:
(30) Priorites/Priorities: 2002/04/03 (DE102 14 663.2); REDEMANN, HARTMUT, DE:
2002/07/16 (EPO2 015 824.2) STICHEL, WILLI, DE

(73) Proprietaire/Owner:
RASMUSSEN GMBH, DE

(74) Agent: FETHERSTONHAUGH & CO.

(54) Titre : COLLIER A SERRAGE PAR VIS SANS FIN
54) Title: WORM DRIVE HOSE CLIP

3 328 35 10

(57) Abréegée/Abstract:

A worm drive hose clip has a clamping strap with overlapping end sections, a clamping screw, and a housing. The radially outer
end section has thread elements engaging the threaded screw shaft. The radially inner end section Is connected to the housing
bottom having a butt joint with interlocking undercuts. The bottom has a first transverse border with tongues arranged on opposite
sides of the butt joint and projecting outwardly into an opening of the radially inner end section. A second straight transverse border
of the bottom Is supported on first grooves impressed radially inwardly in the clamping strap and opening toward the second
transverse border. A second groove adjoins the opening and supports the bottom. The radially inner edges of the first and second
circumferential grooves are aligned with an underside of the bottom and pass continuously into an inner side of the radially inner
end section.

R N
RO TR S o
N "'c‘-‘-.u:-:{\: . N7
% N [ 1/
S
N

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

OPIC - CIPO 191




‘Wagamer’

CA 02424343 2003-04-02

f

ABSTRACT OF THE DISCLOSUR

B e e s amm T R P e R S e e s o e e PR

A worm drive hose clip has a clamping strap with
overlapping end sections, a clamping screw, and a housing.

The radially outer end section has thread elements engaging

the threaded screw shaft. The radially inner end section 1is

connected to'the housing bottom having a butt joint with
interlocking undercuts. The bottom has a first transverse
border with tongues arranged on opposite sides of the butt
joint and projecting outwardly into an openihg of the
radially inner end section. A second straight transverse
border of the bottom is supported on first grooves impressed
radially inwardly in the clamping strap and opening toward
the second transverse border. A second groove adjoins the

opening and supports the bottom. The radially inner edges of

‘the first and second circumferential grooves are aligned with

an underside of the bottom and pass continuously into an

inner side of the radially inner end section.
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BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention relates to a worm drive hose clip
comprising a clamping strap, a housing, and a clamping screw
comprised of a head and a threaded shaft. The clamping strap

has overlapping end sections. The radially outwardly

positiloned one of the end sections is provided with thread
elements which engage the threaded shaft, and the radially

inwardly positioned end section is positive-lockingly

connected with a bottom 0f the housing surrounding the end

sections and the threaded shaft of the clamping. screw. The

housing supports the clamping screw in both circumferential
directions of the clip. The housing is comprised of a
housing band whose ends delimit a butt joint in the area of

the bottom of the housing and are connected with one another

by interlocking undercuts provided at their edges delimiting
the butt joint. The bottom of the housing is provided on a
border facing the clamping screw head on both sides of the
butt joint with one of two tongues, respectively, that are

radially outwardly bent and project together into an opening

in the radially inner end section of the clamping strap.
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2 . Description of the Related Art

In a known worm drive hose clip of this kind (DE 196 33
435 Cl1), only one opening is prcvided on each one of the
transverse borders of the housing bottom in a folded or bent

portion (groove) of the clamping strap, wherein the folded or

bent portiocn is pressed outwardly and extends transversely to

the clamping strap. On each transverse border, two tongues

are provided which, while contacting one another, engage the

same opening in a sidewall of the folded portion,

respectively. The tongues are designed to prevent spreading

apart of the butt joint from a central area, where the edges

of the butt joint are positive-lockingly connected, toward

the respective edges of the housing bottom. The tongues

prevent moreover that the housing, before introduction of the

clamping screw into the housing, can become detached from the
clamping strap which would make difficult the ingertion of '
the clamping screw. However, the introduction of the tongues
provided on the transverse border of the housing bottom
facing away from the clamping screw head into their common

opening is also difficult. This transverse border is

supported on the edge portions of the correlated opening

positioned laterally adjacently to theirx tongues and is

therefore supported only at two locations during clamping of

the hose clip strap; for high clamping forces, this is not

3
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sufficient in many situations.

Morecver, there is the risk that the axial sidewalls of

the folded or bent portion are pulled apart at very high

clamplng forces so that the folded portion will be deformed

back 1nto the plane of the clamping strap. It can happen

that the tongues no longer engage the correlated openings

provided at the transverse border of the housing bottom

facing away from the clamping screw head. Moreover, the

folded portion increases the radial spacing of the threaded

screw shaft from the hose to be secured by means of the clip

on a pipe so that the moment of flexion of the return

deformation acting on the folded portion will increase.

Despite this, the known hose clip withstands relatively high

clamping forces. This can result in the person manipulating
the clip“attempting to 1ncrease the tension more and more in
order to secure the hose as tightly as possiblé.- This can
result in the clamping strap becoming damaged, or even
becoming detached, in the strap area provided with the
embossed thread eléments cooperating with the threaded screw

shaft.
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SUMMARY OF THE INVENTION

It is an object of the present invention to provide a

“worm drive hose clip of the aforementioned kind which is

still loadable to a great extent and can be mounted easily,

but substantially removes the risk of over-tightening during

the clamping action while still providing a tight connection

between a pipe or the like and a hose to be secured by means

)

of the hose clip on the pipe.

In accordance with the present invention, this is

achieved in that the transverse border of the bottom of the
housing facing away from the head of the clamping screw has a

continuous straight configuration and is supported on grooves

that are open toward this transverse border and embossed or
1mpressed radially inwardly in the'clamping strap; 1in that a
groove OPeﬁ toward the bottom adjoins in the ciamping strap
the opening that is common to the tongues and provided on the

side of the clamping screw head, wherein the bottom is

-supported on this groove; in that the inner end section of
the clamping strap is free of a radially cutwardly oriented
folded portion for receiving the bottom; and in that the

grooves extend in the circumferential direction of the clip

and the radially inner edge of each groove is aligned with

the underside of the bottom and has a continuous transition
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into the inner side of the radially inner end section.

With this solution, the tongues on the transverse border

of the housing bottom facing away £f£rom the clamping screw

head are not needed so that not only their formation 1s
eliminated but also the suspension of the housing in the
radially inner end section of the clamping strap is

simplified. Since this transverse border is loaded most upon

tightening, it is supported in the case of two grooves

supporting it at four locations by the opening edges of the

grooves so that, in comparison to only one groove, the

'loadability of this transverse border is doubled as é result

of the reduced surface pressure. The elimination of the

groove-shaped folded or bent portion for receiving the

housing bottom in the radially inner end section of the

clamping strap has the advantage that a strap lengthening as

a result of a return deformation of a folded portion upon'

tightening of the clamping strap is not possible and, in this

way, the two tongues engaging the opening of the clamping

Strap at the screw head safely maintain their position in the

opening and prevent a spreading apart of the housing bottom

at clamping forces that are too high because they are

supported at all times laterally on the edge of the common

opening in the clamping strap.
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egpite the elimination of the folded portion, the
grooves ensure that between the housing bottom and the inner
side of the radially inner end section of the clamping strap
a continuous trangition is provided which prevents a possible
clamping force drop 1n the radial direction, as it would
occur in the case of a stepped transition, so that the clip

even 1in the area of the transverse borders of the housing

bottom provides a uniform radial pressure on the hose so that

the connection between the hose and the pipe remains tight in

this area. The elimination of the folded portion hasgs the

additional advantage that the screw shaft has a corresponding

minimal spacing f£rom the hose and the risk of deformation of
the clamping strap via a possibly present folded portion as a

result of bending moments that are too great is eliminated.

Preferably, it 1s provided that the clamping strap in

- its radially outer side has a series of parallel grooves
arranged slantedly relative to the longitudinal direction of
the clamping strap and forming thread elements for the
engagement of the thread of the clamping screw and that its

radially inner side is planar or slightly undulated wherein a

maximum height of the undulation is up to 60 % of the maximum

bottom thickness of the thread elements. In this

configuration, the radial height of the housing is reduced

relative to a configuration of the clamping strap where the
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thread elements provided in the radially outer end section of
the clamping strap project from the radially inner side of
this end section. Correspondiﬁgly, the play between the
threaded shaft of the clamping screw and the radially inner
end section of the clamping strap 1i1s reduced when the clip is

open wherein the radially outer end section of the clamping

strap 1s positioned ocutside of the housing. In this way, the

clamping screw, which remains positive-lockingly secured in

the'housing, prevents, by contacting the radially inner end

section of the clamping strap, a pivoting of the housing in
the circumferential direction into a pivot angle position in

which the tongues would become disengaged from their common

J— -

opening and the housing would become detached from the

clamping strap.

When the height of the undulation on the inner side of

the radially outer end section of the clamping strap is

almost zero, practically no friction occurs between this
undulation and the clamped hose. On the other hand, a

relatively minimal undulation in the area of the grooves

forming the thread elements already prevents that the area of
the grooves of the clamping strap becomes too thin during
stamping, and this prevents rupturing or breaking of the

clamping strap in this area. The undulation enables also

malntaining a somewhat greater bottom thickness in the area
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cf the grooves between

the thread stays; this contributes to

an increase of the service life of the stamping die which is

used for configuring or

L

clamping strap.

producing the thread elements in the

An advantageocus configuration resides in that the flanks

)

of the thread elements of the clamping strap and of the

thread stay of the clamping screw, which f£lanks are pressed

against one another during clamping, are provided at their

cuter and 1nner ends with curved portions of certain radii

and in that the steepness of their flanks for an extended

(stretched out or lying

flat) clamping strap is approximately

prly
—

90° and in that the other flanks of the thread elements and

of the thread stay at their ends have greater radii than the

ends of the flanks pressed against one another and have a

reduced steepness of the flanks in comparison to the flanks

that are pressed against one another. This configuration of

the thread elements of the clamping strap, on the one hand

!

and of the thread stay of the clamping screw, on the other

hand, results in a higher loadability of the thread elements

F

and of the thread stay.

thus greater radial surface with a corresponding reduced

Accordingly, the thread elements and

the thread stay engage one another by means of a longer and

surtface pressure, and the corresponding complementary coining

' ol

or stamping die has a longer service life.
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This can be improved even more when the radii at the

ends of the flanks pressed against one another during

o
—
aan ol

the clamping screw are substantially identical

tightening oO:

and when for the other flanks the radius at the free end of

the flanks of the thread elements 18 smaller than the radius

lLank of the

(Y

at the foot ends while at the free end of the

thread stay the radius is greater than the radius at the foot

end.

Moreover, 1t can be provided that the housing is

embodied with a lateral bracket only on the right side

(viewed 1in the direction from the head to the shaft of the

clamping screw when the clamping screw is positioned above

the clamping strap). The wall of the bracket is provided

radially outside of the radially outer end section of the

i

clamping strap, adjacent to the free end of the clamping

screw shaft, with a wall portion that slantedly descends from

Y
-t

a curved ridge of the top part of the housing tangentially to

a radial wall portion of the bracket and, adjacent to a

central section of the clamping screw shaft, with a curved

wall portion, resting against the central section of the

clamping screw shaft, and an axial wall portion connecting

the curved wall portion with the radial wall portion. This

bracket prevents lateral tilting of the housing in the

rotational direction of the clamping screw. Its curved wall

10
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portion contributes to guiding cof the clamping screw

tangentially to the clip. The slantedly descending wall

i

portion prevents widening of the curved wall portion and of

the axial wall portion during tightening. At the same time,

the slantedly descending wall portion reduces the contact

surface between the thread of the threaded shaft of the

clamping screw and the wall of the housing so that the thread

in the area of the slantedly descending wall portion .is

subjected to reduced wear. The clamping screw therefore can

be easily rotated even after multiple actuations and

rotations. Accordingly, the torgue required for tightening

) 1)

the clamping screw remains minimal over an extended period o:

use.

The curved wall portion and the axial wall portion can

be formed by impressing the sidewall of the hbusing so that a

wall portion extending transversely to the clamping screw

remains between the slantedly descending wall portion, the

curved wall portion, and the axial wall portion. This

provides a high stiffness of the sidewall of the bracket

agalnst widening.

Preferably, the plane of the transversely extending wall

portion crosses approximately the center of the section of

. .

the clamping screw providing

chread engagement with the

11
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the gection of

clamping strap. In the area of the center o:

| .

~hread engagement with the

strap, the housing is subject to especially high

clamping

I

forces which have the tendency to widen or spread apart the

housing. In the aforementioned position, the transversely

extending wall portion counteracts especially well such a

widening tendency.

§:

Moreover, the free edge of the top part of the housing

facing the head of the clamping screw can be provided with

teeth on which a radial surface of the head positioned

transversely to the screw axis 1s positioned. Upon

surpassing an upper limit of the clamping force, a

deformation of the edges of the teeth and of the radial

surface of the head results so that the clamping screw can be

rotated only with greatly increasing friction, and,

accordingly, the clip can be tightened further only to a

limited extent. This prevents overloading of the clip which

could otherwise cause breakage of the clamping strap.

e

Moreover, 1t can be provided that the bottom of the

11

housing in the circumferential direction of the clip has a

curvature whose radius of curvature corresponds substantially'

to that of the circumference of a hose clamped by means of

et

the bottom i1n the circumferential

the clip on a pipe; that

12
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direction i1s shorter than the top part of the housing and has

such a position relative to the free end of the clamping

strap that the greatest possible number of thread sections of

the clamping screw is in engagement with the thread elements

provided by stamping or embossing in the clamping strap. In

this configuration, overloading of individual thread sections

of the clamping screw and/or of the thread elements of the

clamping strap is avoided.

Moreover, 1t 1is beneficial when the spacing of the

opening for receiving the tongues from the edge of the

clamping strap positioned to the right of the clamping screw,

when viewed from the head to the shaft of the clamping screw,

1s smaller than the spacing of the opening from the opposite

A

edge of the clamping strap. Viewed in the direction of the

clamping screw head toward the clamping screw shaft, the left

stay, positioned between the left longitudinal edge of the

opening and the left edge of the clamping strap, is loaded

during tightening of the clamping strap more strongly than

the opposite stay and has, as a result of the eccentric

position of the opening, a greater cross-section that is

accordingly loadable to a greater extent than the oppositely

positioned stay delimiting the opening.

13
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Accordingly, the border of the housing bottom
facing the head of the clamping screw can project at a slant
relative to the tongues and 1n the direction toward the
head. In this way, the shearing action of the edge of this
border of the housing bottom on the clamping strap 1s
reduced 1in comparison to a border extending perpendicularly

to the circumferential direction of the curved clamping

strap.

According to an aspect of the invention, there 1is

provided a worm drive hose clip comprising: a clamping strap

having overlapping end sections; a clampling screw comprised

P

of a head and a threaded shaft; a housing enclosing the

overlapping end sections and the threaded shaft of the
clamping screw; wherein a radially outwardly positioned one
of the overlapping end sections 1s provided with thread

elements engaging the threaded shaft; wherein the radially

inwardly positioned one of the overlapping end sections 1s
positive-lockingly connected to a bottom of the housing,
wherein the housing supports the clamplng screw 1n a
circumferential direction of the worm drive hose clip;
wherein the housing i1s comprised of a housing band having
ends, wherelin the ends are connected to form a butt joint at
the bottom of the housing and have edges delimiting the butt

joint, wherein the edges have undercuts interlocked with one
another to secure the butt joint; wherein the bottom of the

housing has a first transverse border facing the head and

the first transverse edge has a tongue, respectively, on
opposite sides of the butt joint, wherein the tongues are
radially outwardly bent and project together into an opening
provided 1n the radially inner end section of the clamping
strap; wherein the bottom of the housing facing away from
the head of the clamping screw has a second transverse

border of a continuous straight configuration; wherein the

14
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clamping strap has first grooves pressed radlially inwardly
out of the clamping strap; wherein the second transverse
border is supported on the first grooves and wherein the
first grooves open toward the second transverse border;
wherein the clamping strap has a second groove adjoining the
opening common to the tongues and arranged proximal to the
head, wherein the second groove 1s open toward the bottom
and wherein the bottom 1s supported on the second groove;
wherein the radially inner end section of the clamping strap
is free of a radially outwardly oriented bent portion for
receiving the bottom; wherein the first and second grooves
extend in the circumferential direction of the worm drive
hose clip and wherein a radially i1nner edge of each one of
the first and second grooves 1s aligned with an underside of
the bottom and has a continuous transition i1nto an inner

side of the radially inner end section.

14a
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BRIEF DESCRIPTION OF THE DRAWING

In the drawing:

Fig. 1 is a side view of a worm drive hose clip

according to the invention in the open state;

Fig. 2 shows another side view of the worm drive hose

clip according to the invention in a position rotated by 90°

relative to the positicn of Fig. 1;

Fig. 3 shows a section III-III of Fig. 1;

Fig. 4 shows a section IV-IV of Fig. 1;

Fig. 5 shows a section V-V of Fig. 2;

Fig. 6 shows the same sectional view as Fig. 5 but in

the closed state of the clip;

Fig. 7 i1s a perspective enlarged view of the clip

according to the invention in the open state;

15
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Fig. 8 shows an enlarged detail of the clip according to

the invention as indicated by the circled portion of Fig. 7;

Fig. 9 is a perspective view of the housing of the worm

drive hose clip according to the invention;

Fig.

Fig.

Fig.

Fig.

Fig. 10 is a front view of the housing according to Fig.

a smaller scale;

Fig. 11 is a bottom view of the housing according to

10;

Fig. 12 1s a right side view of the housing according tc

10 ;

Fig.“13 a left side view of the housing according to

10;

Fig. 14 is a plan view onto the housing according to

10;

16
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Fig. 15 is a perspective view of the clamping strap of

the worm drive hose clip according to the invention;
Fig. 16 is a side view of the clamping strap;

Fig. 17 shows the enlarged detail of the clamping strap

as indicated by the circled portion of Fig. 15;

Fig. 18 1s a bottom view of an end section of the

clamping strap of the worm drive hose clip;

Fig. 19 1s an axial section of the closure of the worm

drive hose clip according to the intention in a broken-away

area of the housing;

Fig. 20 is an enlarged axial section of Fig. 19;

Fig. 21 i1s a separate illustration of a pért cf Fig. 20;

and

Fi1g. 22 shows the same detail as Fig. 21 but with the

radially inner side of the outer end section of the clamping

strap being slightly undulated.

17
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DESCRIPTION OF THE PREFERRED EMBODIMENTS

The illustrated worm drive hose clip is comprised of a

clamping strap 1, a housing 2, and a clamping screw 3 with a

right-hand thread comprising a head 4 in a threaded shaft 5.
The clamping strap 1 has overlapping end sections 6 and 7 in
the circumferential direction of the closed worm drive hosé
clip (Fig. 6) . The radially outer end section 6 is provided
with thread elements 8 in the form of approximately axially
extending grooves stamped or embossed into the clamping strap
1 which are engaged by the thread of the threaded shaft 5.
The radially inner end section 7 is connected form-fittingly
with a bottom 9 of the housing 2 surrounding both end
sections 6, 7 and the threaded shaft 5. The housing 2
Supports the clamping screw 3 in both circumferential

directiong of the clip and is comprised of a housing band 10

‘having ends that are connected in the area of the bottom 9

along a butt joint 11 (Figs. 4, 9, 10, 11). The Form-fitting

(positive-locking) connection is formed by interlocking

undercuts of the edges of the housing band 10 delimiting the
butt joint 11. The interlocking undercuts are comprised of a
hammerhead-shaped projection 12 at one end of the housing

band 10 and a hammerhead-shaped cutout 13 matching the

projection 12 at the other end of the housihg band 10 (Figs.

9 and 11). Instead of the hammerhead connection 12, 13, it is

18
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also possible to provide a dovetail connection.

The bottom 9 of the housing 2 has at one transverse

border, facing the head 4 of the clamping screw 3, one of two

radially outwardly bent tongues 14, respectively, on opposite

P

sides of the butt joint 11. The tongues 14 project together

through an opening 15 provided in the radially inner end

section 7 of the clamping strap 1 (Figs. 4 to 6). Moreover,

this transverse border projects at a slant forwardly in the

direction toward the clamping screw head 4 (Fig. 11). In

this way, the edge of the transverse border facing the screw

head 4 and contacting the curved inner side of the end

section 7 when tightening the clip with increased linear

pressure 1s elongated somewhat and, in comparison to a

precisely axially extending transverse border, the shearing

L -

action exerted by 1t on the clamping strap 1 is accordingly

reduced such that the clamping strap 1 withstands higher

clamping forces without breaking. The other transvérse

border Sa of the bottom 9 of the housing 12 is continuously
straight and i1s supported on grooves 16 which are open in the
direction to the transverse border 9a and are impressed

radially inwardly in the clamping strap 1. A groove 17 open

toward the bottom 9 adjoins the opening 15 common to both

tongues 14 at the side of the clamping screw head 4 and is

formed in the radially inner end section of the clamping

19
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~strap 1. The end of the bottom 9 positioned opposite the

straight transverse border 9a is supported in the edge areas

of the bottom ¢ adjacent to the tongues 14. The inner end

section 7 of the clamping strap 1 is free of a radially
outwardly oriented bent portion which are provided in the

worm drive hose clips of the prior art for receiving the

bottom ¢©.

The grooves 16, 17 extend in the circumferential

.

direction of the clip, and the radially inner edge of each
groove 16, 17 1s aligned with the bottom gide of the bottom

9. In this connection, the edge has a continuous transition

into the inner side of the radially inner end section 7. 1In

this way, a substantially continuous transition between the
housing bottom 9 and the inner side of the clamping strap 1

with corresponding uniform clamping pressure distribution

about the circumferential area of the hose to be secured by

means of the worm drive hose clip on a pipe, socket or the

like adjacent to the bottom 9 of the housing 2.

Adjacent to the grooves 16, additional openings 18

formed i1un the radially inner end section 7 of the clamping

Strap 1 are provided. Like the opening 15, these openings 18
prevent that the clamping strap 1, when the grooves 16, 17

are formed therein, will break if only cuts extending

20
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transversely to the longitudinai extension of the strap were
formed i1n the clamping strap 1 and the adjacent strap areas

are pressed outwardly for forming the grooves 16, 17.

The housing 2 has a lateral bracket 19 only on the right
side, viewed with the clamping screw 3 above the clamping
strap 1 in the direction from the head 4 to the shaft 5 of

the clamping screw 3. The wall of the bracket 19 is provided

radially outside of the radially outer end section 6 of the

clamping strap 1, adjacent to the free end of the clamping

screw shaft 5, with a wall portion 22 that slantedly descends

from a curved ridge 20 of the top part of the housing 2

tangentially to a radial wall portion 21 of the bracket 19.

Moreover, the bracket 18 has, adjacent to a central section

of the clamping screw shaft 5, a curved wall portion 23,

resting against the central section of the clamping screw
shaft 5, and an axial wall portion 24 connecting the curved

wall portion 23 with the radial wall portion 21.

The curved wall portion 23 and the axial'wall:portion 24
are formed by impressing or embossing the side wall of the

housing 2. In this connection, a wall portion 25 extending

transvergely Lo the clamping screw 3 remains between the

slantedly descending wall portion 22, the curved wall portion

23, and the axial wall portion 24.

21
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The plane of the transversgely extending wall portion 25

Crosses approximately’the center of the section of the

clamping screw 3 which provides thread engagement wilth the

clamping strap 1.

In this worm drive hose clip, the transverse border 9a
and the oppositely positioned border areas of the housing

bottom 9 are supported in the circumferential direction of

the clamping strap 1 on the radial end faces of the opening
edges 26 (Figs. 16 to 18) of the grooves 16 and the groove 17

when tightening or releasing the worm drive hose clip. With

respect to the transverse border Sa that is loaded the most,
this provides a support action on four surfaceg. The total
support surface area on the transverse border 9a 1s thus

greater than in the case of only two support surface areas,

as is the case in the known devices (DE 196 33 435 (C1) where

the transverse border facing away from the screw head 4 of

the housing bottom 9 is supported only on two surfaces

located adjacent to one of the tongue pairs of an opening,
for receiving the tongue pair, provided in a sidewall of the
Cransverse groove provided in the housing bottom.
Accordingly, the surface pressure on the most strongly loaded

transverse border 92a of the housing bottom 9 is decreased and

the connection to the housing bottom 9 and the clamping strap

1 can be loaded with a greater tightening force in the

22
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n

circumferential direction of the clamping strap 1 without

causing material deformation. Moreover, the tongues 14, by
engaging the opening 15, contribute to a fast connection of
the two ends of the housing band 10 in the area of the butt

joint 11.

The right tongue 14 of Fig. 4 is loaded during

tightening more strongly than the adjacently positioned

tongue 14 and 1s thus wider in the transverse direction than

the left tongue 14. Moreover, the spacing a of the opening

15 receiving- the tongues 14, viewed in a direction from the

head 4 to the shaft 5 of the clamping screw 3, from the edge
of the clamping strap 1 positioned to the right of the
clamping screw 3 1s smaller than the gpacing b of the opening
15 rfrom the oppositely positioned edge of the clamping strap
1. The stay of the width b, positioned between one
longitudinal edge of the opeﬁing 15 and one edge of the
-clamping strap, is therefore loaded more when tightening the

ciamping strap 1 because of the pitch of the thread element 8

and of the thread of the clamping screw 3 than the stay
having the width a and has therefore, as a result of the
eccentricity of the opening 15, a greater cross-section.

Also, 1in the radially inner area of the opening edge 26 of

the grooves 16 and 17, the transverse borders of the housing

bottom 9 can be supported in the circumferential direction on
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the clamping strap 1.

The bracket 19 prevents a lateral tilting of the housing
2 upon right-hand rotation of the clamping screw 3 during

tightening of the worm drive hose clip because the clamping

screw 3 has the tendency to roll with its threaded shaft 5 on

the topside of the radially outer end section 6 while it is

also forced laterally by an axial force component in the

direction to the bracket 18 because of the slanted thread

elements 8. The force acting upon tightening of the clamping
screw 3 onto the left housing wall shown i1n Fig. 4 has the
tendency to bend the curved wall part 23 outwardly to the
left in Fig. 4, 1.e., to stretch it, but this is prevented by

~the axial wall portion 24 and the transversely extending wall

portion 25 up to the point of very high tightening forces.
Evgn.though the clémping sCcrew head 4 has a flange -27
projecting past the Opening rim of the housing 2 (Figs. 5 and
6) 1n order to prevent a rotation of the clamping screw 3
about an axial transverse axis during tightening, during
which process the clamping screw head 4 has a tendency to
move toward the c¢lamping strap 1, such a rotation would not
be precluded at very high tightening forces. For this

reason, not only one sidewall 28 of the housing 2 is

substantially planar, i.e., is not impressed inwardly toward

the clamping screw 3 as the oppositely positioned sidewall
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between the wall portions 23 and 24, but also the slantedly
descending wall portion 22 is straight, i.e., without

depressions. This wall portion 22 therefore ensures

additionally that the housing 2, on the one hand, will not

widen or spread apart and, on the other hand, can not vyield
to the torque of the clamping screw 3 about its axial

transverse axis.

Moreover, because of the slantedly descending wall
portion 22, a spacing between an end section of the threaded
shaft 5 of the clamping screw 3, having a 1ength'matching a
width of the wall portion 22, and the housing wall is
provided so that the thread dges nbt contact the housing . in
the afea of the slantedly descending wall portion 22 and is
therefore subjected to less contact wear. The clamping screw
3 therefore remains easily actuatable over én extended period

of time, even after several actuations and exertions of a

- high clamping force.

Since the transversely extending wall portion 25 of the
bracket 19 1s positioned substantially at the center of the

section of the threaded shaft 5 of the clamping screw 3

engaging the end section 6 provided with the thread elements

8, this area of the housing 2 which is loaded the most in the

Lransverse direction 1s very stiff or strong so that even at
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very high clamping forces it will not be widened or spread

apart by the clamping screw 3.

The corners 29 (Figs. 12, 13) on the housing end which

1s facing away from the clamping screw head 4 are rounded so

that they penetrate less easily into the hose material and

therefore do not damage it.

The end section of the housing 2 positioned at the

clamping screw head 4 is provided at its radially inner edges
with tabs 30 and 31 which, after introduction of the clamping

screw 3 into the housing 2, are bent underneath the neck of

[

the clamping screw 3 free of a thread portion (Figs. 5 and 6)
and prevent a return movement of the clamping screw 3

YT

relative to the housing 2 upon cpening (releasing) the wc

drive ‘hose clip by reverse rotation of the clamping screw 3.

The free edge of the top part of the housing 2 facing

the head 4 of the clamping screw 3 is provided with teeth 32

on which a radial surface of the head 4, in this case Che
flange 27 of the head 4, rests. When the clamping force or
the torque of the clamping screw 3 upon tightening surpasses

& predetermined limit, the teeth 32 will deform so that their

edges engage the radial surface of the clamping screw head 4.

Subsequently, the tensile stress in the clamping strap 1 will
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increase by a significantly reduced value even when it is
attempted to i1ncrease the clamping force or ihe torque even
more so that the risk of breakage of the strap is
substantially prevented. In éontrast to this, up to the
point of reaching this predetermined clamping force, before
the teeth 32 are deformed, the clamping screw 3 can be
rotated relatively easily and substantially without any

hindrance.

Figs. 19 to 21 show the thread of the clamping screw 3

and the thread elements 8, which are illustrated only

schematically in Figs. 5 to 8, in more detail. Accordingly,

the flanks 33, 34 of the thread elements 8 emboscged in the

e

clamping strap 1 and of the thread stay 35 of the clamping

screw 3, which flanks are pressed against one another ﬁpon
clamping\of the clamping strap 1 by tightening the clamping
screw 3, have rounded inner and outer ends with radii R, and
R,. The steepness of these flanks 33, 34 is‘approximately

90°. The other flanks 36 and 37 of the thread elements 8 and

of the thread stay 35 have rounded ends with radii R, and R,

which are greater than the radii R, and R,. In contrast, the
radius R; at the free end of the flanks 36 of.the thread
elements 8 is smaller than the radius R, at the foot end of

the flank 36, while the radius R, at the free end of the

flank 37 of the thread stay 35 is greater than the radius R,
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at the foot end of the flank 37. The radially inner side of
the end section 6 of the clamping strap 1 provided with the

thread elements 8 (Fig. 21) is substantially*planar. The

thread stay 3° between the thread elements 8 provided in the

form of stamped grooves have a height h; in the range of 0.6

tc 1 mm for a bottom thickness d; in the range of 0.2 to 0.5

mm and a clamping strap thickness d, in the range of 0.6 to 1

T .

Ihe steepness of the flanks 32 and 34 corresponds

approximately to a flank angle of 90° while the steepness of

the flanks 36 and 37 corresponds to an angle B of

approximately 15°. This shape of the thread elements 8 or

the thread stays 38 in the radially outer end section 6 of

the clamping strap 1 and the shape of the thread stay 35 of

the clamping screw 3 have the following advantages. ‘The @ -

steepness of the flanks 33 and 34 ensures that the thread

3 stay 35 and the thread elements 8 - in contrast to the

slanted flanks which are pressed against one another - cannot

become disengaged even at'very high clamping forces by higher
additional radial force components. The small radii R, and

R, provide in the radial direction longer contacting flanks

1ln comparison to greater radii and, accordingly, alsoc reduced

radial force components during clamping which have the

tendency to force the thread of the clamping screw 3 and the

28



CA 02424343 2003-04-02

thread elements 8 of the clamping strap 1 radially away from

one another. The radii R; and R, that are greater in
comparison to the radii R; and R, result in a greater width
of the thread stays 38 at their free ends and at their foot
end so that they can be loaded correspondingly to higher

values before they would become deformed. The same holds

true for thread stay 35 of the clamping screw 3 which is

substantially complementary to the thread elements 8. The
small radius R, and the greater radius R, have also the
advantage that the corresponding teeth of the coining die
having a complementary shape, which previously have been
provided with a tip shaped approximately trapezoidally or
with a roof shape for stamping the thread elemenﬁs 8, have a
longer service life because the substantially wedge-shaped
teeth of the die can be more eaéily pressed into the'material”

of the clamping strap 1. Beneficial values of the radii R,

Lo R; for the aforementioned maximum values of the height h,

are ags follows:

R, = 0.25

R, = 0.3 mm
Ry = 0.7 mm
Ry, = 0.5 mm
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The substantially plane radially inner side of the end

section 6 of the clamping strap 1 provided with a stamped
thread in comparison to a stamped shape in which the radially
inner side of the end section 6 is shaped substantially in an

identical way to the radially outer side by employing a

corresponding lower die during stamping, has the advantage
that vibration-caused friction, in particular, when the worm
drive hose clip is used in vehicles, between the stamped

section of the clamping strip and the hose clamped by the

worm drive hose clip on a pipe socket ig substantially

prevented.

The embodiment according to Fig. 22 illustrates a

stamped end section 6 of the clamping strap 1 somewhat

changed in comparison to that of Figs. 19 to 21. 1In this
embodiment, the radially inner side of the end section 6 ié_
not plane but slightly undulated in a substantially

symmetrical arrangement, wherein the minima of the undulated

shape coincide, quasl synchronously, with those of the thread
elements 8 and the maxima of the undulated shape with those
of the thread stays 38. However, the radii R. of the maxima

and the radii Rs; of the minima of the inner undulated shape

are significantly greater than those of the outer undulations

and the height h, of the inner undulated shape is much
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smaller than the height h; of the outer undulations. For

example, for the radii Rs and R¢ and the height h, - all other

values of the dimensions being identical to the previous
embodiment of Figs. 19 to 21'~ the following values are
preferred:
Ry . = 2 ﬁm

-R6=2mm

=)
N
|

0.1 to 0.3 mm

The values depend individually on the nominal diameter
of the worm drive hose clip or the hose to be clamped, on the
clamping strap width and the clémping strap material. - The
light undulation of the radially inner side of the end

section 6 of the clamping strap 1, with regard to friction,

can be essentially neglected; but this has the advantage that

the bottom thickness d; is somewhat greater than in the

preceding embodiment because for the same height h; of the

thread stays 38 and for the same strap thickness d, as in the

preceding embodiment the free ends of the thread stays 38 are
positioned higher so that the tool or die for forming the

thread elements 8 and the stays 38 must not penetrate so

deeply into the strap material and accordingly must not

compact the bottom between the thread stays 38 to such a
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great extent. This results in a significant increase of the

service life of the stamping die or tool 1in comparison to the

stamping tool used for the thread elements 8 and thread stays

38 in the preceding embodiment.

While specific embodiments of the invention have been
shown and described in detail teo illustrate the inventive
principles, it willl be understood that the invention may be

embodied otherwise without departing from such principles.
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What is8 claimed 1s:

1. A worm drive hose clip comprising:

a clamping strap having overlapping end sections;
a clamping screw comprised of a head and a threaded

shartt;

a housing enclosing the overlapping end sections

and the threaded shaft of the clamping sScrew;

wherein a radially outwardly positioned one of the
overlapping end sectiong is provided with thread eleménts,
engaging the threaded shaft;

wherein the radlally inwardly positioned cne of the

overlapping end sections is positive-lockingly connected to a

bottom of the housing, whérein the housing supports the
clamping screw in a circumferential direction of the worm
drive hose clip;

wherein the housing is comprised of a housing band
having ends, wherein the ends are connected to form a butt
joint at the bottom of the housing and have edges delimiting

the butt joint, wherein the edges have undercuts interlocked

with one another to secure the butt joint;

wherein the bottom of the housing has a first

Lransverse border facing the head and the first transverse

edge has a tongue, respectively, on opposite sides of the

butt joint, wherein the tongues are radially outwardly bent
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and project together into an opening provided in the radially

inner end section of the clamping strap;
whereln the bottom of the housing facing away from

the head of the clamping screw has a second transverse border

of a continuous straight configuration;

wherein the clamping strap has first‘grooves
pressed radially inwardly out of the clamping strap;

wherein the second transverse border is supported.

on the first grooves and wherein the first grooves open

toward the second transverse border;

wherein the clamping strap has a second groove

adjoining the opening common to the tongues and arranged

proximal to the head, wherein the second groove 1s open

toward the bottom and wherein the bottom is supported on the

second groove;

S

wherelin the radially inner end secticn of the

clamping strap is free of a radially outwardly oriented bent

portion for receiving the bottom;

wherein the first and second grooves extend in the
circumferential direction of the worm drive hose clip and
wherein a radially inner edge of each one of the first and

second grooves 1s aligned with an underside of the bottom and

has a continuous transition into an inner side of the

radially inner end section.
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2 . The worm drive hose clip according to claim 1,
wherein the clamping strap has a radially outer side provided
with several parallel grooves extending at a slanﬁ to a
longitudinal direction of the clamping strap, wherein the
parallel grooves form the thread elements for engagement of
the threaded shaft; and wherein the clam@ing strap has a
radially inner side having a planar configuration or a

slightly undulated shape, wherein a maximum height of the

undulated shape 18 up to 60 % of a maximum bottom thickness

of the thread elements.

3. The worm drive hose clip according to claim 2,
wherein first flanks of the thread elements and of a thread
stay of the clamping screw, which first flanks are pressed

against one another, have outer and inner ends with first

radil and have a first steepness of approximately 90° when

the clamping strap 1s stretched, and wherein second flanks of
the thread elements and a third flank of the thread stay have
ends with second and third radii greater than the first radii

and have a second steepness smaller than the first steepness.

4, The worm drive hose clip according to claim 3,

wherein:

the first radii are substantially identical

relative t£o one another;
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wherein a first one of the second radil on a free

end of the second flanks of the thread elements 1s smaller

than a second one of the second radii on foot ends of the

second flanks of the thread elements); and

wherein a first one of the third radil on a free

end of the third flank of the thread stay i1s greater than a

second one of the third radii on a foot end of the third

flank of the thread stay.

5. The worm drive hose clip according to claim 1,

wherein the housing has a lateral bracket only on a right

side of the housing, viewed in a direction from the head to

the threaded shaft of the clamping screw when the clamping

screw 1s above the clamping strap, wherein the bracket has a

wall provided radially outside of the radially outer end

section of the clamping strap and adjacent to a free end of

the threaded shaft, wherein the wall of the bracket has

radial wall portion and a slantedly descending wall portion

slantedly descending from a curved ridge of a top part df Lhe

housing tangentially to the radial wall portion, wherein the

P.

wall of the bracket has, adjacent to a central section of the

M—

threaded shaft, a curved wall portion, resting against the

central section o0f the threaded shaft, and an axial wall

portion connecting the curved wall portion with the radial

wall portion.
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G . The worm drive hose clip according to claim 5,

wherein the curved wall portion and the axial wall portion

are formed by impressing sidewalls of the housing such that a

transvergely extending wall portion is formed between the

slantedly descending wall portion, the curved wall portiom ,

and the axial wall portion.

7. The worm drive hose clip according to claim 6,

wherein a plane of the transversely extending wall portion
crosses approximately a center of a section of the clamping

screw being 1n thread engagement with the clamping strap.‘

8. The worm drive hose clip according to claim 6,

wherelin a free edge of a top part of the housing facing the

head of the clamping screw is provided with teeth and wherein

the head of the clamping screw has a radial surface

positioned transversely to an axis of the clamping screw and

resting against the teeth.

9. The worm drive hose clip according to claim 6,
wherein the bottom of the housing in the circumferential
direction of the worm drive hose clip has a curvature having

a radius of curvature matching substantially a radius of a

circumference of a hose to be clamped by the worm drive hose

clip on a pipe, wherein the bottom in the circumferential
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5.

direction 1s ghorter than the top part of the housing and 1is
positioned relative to a free end of the clamping screw such
that a greatest possible number of thread sections of the .

threaded shaft of the clamping screw is in engagement with

the thread elements.

10. The worm drive hose clip according to claim 1,

wherein the opening for receiving the tongues, viewed in a

direction from the head to the threaded shaft of the clamping

screw, has a spacing from a first edge of the clamping strap

.positioned to the right of the clamping screw and wherein the

spacing is smaller than a spacing of the opening from a

second edge of the clamping strap opposite the first edge.

11. The worm drive hose clip according to claim 1,

wherein the first transverse border of the bottom projects at

& slant relative to the tongues and in a direction toward the

head.

Fetherstonhaugh & Co.
Ottawa, Canada
Patent Agents
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