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ONE-PIECE HOUSING OF A WORM DRIVEN HOSE CLAMP
BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention relates to a one-piece housing for a worm driven hose

clamp. The housing includes a vaulted housing upper part for receiving the shank of a
straining screw. The head of the screw is supported by an opening edge of the housing upper
part. The housing also includes a lower part for receiving the end segments of a clamp band.
A first end segment of the clamp band has screw-thread segments. The straining screw
thread meshes with the band screw-thread segments. The second end segment of the
clamping band is fixed to a base of the housing. The housing lower part has only one side
extension part that supports the housing against turning when the straining screw is tightened.
The extension part has an upper wall that is made of two wall segments that overlap each
other. An upward-projecting wall is connected to a side of the base. The upward-projecting
wall is connected to the upper wall of the overlapping two wall segments by means of a
transition segment.

2. Discussion of the Related Art

Housings for worm driven hose clamps are known, for example, from the
brochure NORMA Assortment No. 11 (Feb. 1994); which is distributed by the German
company Rasmussen GmbH. The known housing has a lower wall segment of the extension
part that is bent around an upper edge segment of an upward-projecting wall so that the bent
around portion of the lower wall segment is disposed outside of the upward-projecting wall.




CNE Rl ECE HOUSI NG OF A WORM DRI VEN HCSE CLAMP BACKGROUND OF THE | NVENTI ON
1. Field of the Invention The present invention relates to
a one-pi ece housing for a wormdriven Bose clanp. The housing. includes a
vaul ted housing upper part for receiving the shank of a straining screw.
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5 for the housing of the worm driven hose clamp, without decreasing the strength of the

housing.

SUMMARY OF THE INVENTION
In accordance with the present invention, the above-identified object is achieved

10 by extending a portion of the lower wall segment into the upward-projecting wall while
another portion of the lower wall segment extends into a cutout of the transition segment.
In accordance with the present invention, the part of the lower wall segment
that is bent around the outside of the upward-projecting wall is no longer required. This part
can be omitted because, in contrast to what was previously thought, this part is not loaded
15 with tension forces. Thus, this part does not contribute to the strength of the housing.
Omitting this part also has the advantage that the width of the housing is decreased by
approximately the thickness of the material from which the housing is manufactured. Thus,
the required mounting space is correspondingly smaller.
The cutout in the transition segment is preferably a slot that projects in the
20 longitudinal direction of the transition segment. The cutout extends from an opening edge
of the extension part that is disposed proximate to the straining screw head. A portion of the
lower wall segment projects into the slot against the slot-delimiting upper edge of the upward-
projecting wall. Another portion of the lower wall segment is supported against the inside
surface of the upward-projecting wall and against the underside of the upper wall segment.
25 The upper wall segment and the lower wall segment work together against the moment of
torsion that is exerted on the housing upper part when the straining screw is tightened,
thereby preventing an opening up of the housing in the area of the side extension part.
The upper and lower wall segments, which overlap each other, extend
tangentially with respect to the circumference of the clamp over the entire length of the
30 extension part. Overlapping the wall segments results in an especially high strength of an



extensi.on part that supports the housing against turning when the straining
screw is tightened. The extension part has an upper wall that is made of
two wall segnents that overlap each othgr. An upward-projecting wall is
connected to a side of the base. The upward-projecting wall is connected to
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An additional stiffening of the upper wall can be achieved by modifying the
transition segment so that it is flat in its end regions, which are adjacent to a first opening
edge and a second opening edge of the extension part. The transition segment has an

10 approximately triangular cross-section in a middle region between the flat end regions. The
flat end regions form an obtuse angle with respect to the upper wall segment and the upward-
projecting wall. The lower wall segment has a projection that engages in the middle region
of the transition segment.

In addition, or as an alternative, to the above described embodiments, the upper

15 and the lower wall segments can be joined as a single piece of material so that they will be
especially stiff. The wall segments are preferably joined by spot welds, and, more
preferably, by projection welds. Spot welds have the advantage that they can be produced
easily and quickly. Projection welds have the advantage that several spots can be securely
welded at the same time. In addition, small bulges or buttons are driven into the metal sheets

20 that are to be joined. The sheets are then pressed against each other between electrodes, and
several projections can be welded at the same time by means of a surge of current.

In addition, or as an alternative, to the above described embodiments, the
transition segment can have a plurality of beads extending in the direction of the bend. The
beads cause a stiffening of the bend, and simultaneously, prevent the upper wall segment

25 from bending open.

The housing is preferably made of hardened steel, which makes the housing
elastic. The housing includes a reverse-lock tab depending from the housing upper part.
Instead of the two reverse-lock tabs that have been previously used, only one tab is used in
the present invention. The tab engages a circumferential groove in the straining screw. The

30 groove is disposed between the screw head and the threaded shank. The hardened housing



2 The .bent portion of the lower wall segnent has el ongated openings. Tabs,

which extend from the upper edge of the upward-projecting wall, extend
t hrough the openings and are, thereaftgr, bent around the upper side of
the | ower wall segnent. It is an object of the present

i nvent i of efpeciaB¢ $aff. t Tiusaitaesists défotmbton whemmasioned. oThe heusinpis ibent info thhe
worm driven hose clanp, w thout decreasing . the strengt q( of the, h usi n,
SUMVARY desiredfinalnpgsitionchgfore it is hardened. The tab can be bent back into its lnltl position
to permit the insertion of the screw shank into the housing. After the screw shank is inserted,
the tab is allowed to spring back into its final position (i.e., the tab is disposed in the groove
5 between the screw head and the threaded shank).

The part of the lower wall segment that extends into the cutout is preferably
disposed at a predetermined distance from an edge of the upper wall segment that is disposed
proximate to the straining screw head. Because of the elasticity of the housing, during
tightening, the upper part of the housing, together with the lower wall segment, turns slightly,

10 relative to the housing base, around an axis which is perpendicular to the base of the housing.
Thus, the housing is elastically pre-stressed. If, after tightening, the clamped hose contracts
due to a decreasing ambient temperature, the clamp then contracts somewhat due to the elastic
pre-stressing of the housing, and thereby compensates for the shrinking of the hose material.
In the reverse situation, when the ambient temperature increases and the hose material

15 expands correspondingly, the clamp elastically yields somewhat so that the hose material is
not stressed too greatly.

The predetermined distance corresponds to at least approximately II ® ad,
where ad corresponds to the change of the outside diameter, in dependency on the
temperature within the permissible operating temperature range of the elastomeric hose that

20 is to be clamped by the worm driven hose clamp. Thus, the changes in the thickness of the

hose material can largely be compensated for across the entire operating temperature range.

BRIEF DESCRIPTION OF THE DRAWINGS
The above and still further objects, features and advantages of the present

25 invention will become apparent upon consideration of the following detailed description of
a specific embodiment thereof , especially when taken in conjunction with the accompanying
drawings wherein like reference numerals in the various figures are utilized to designate like
components, and wherein:

Fig. 1 is a side view, with parts broken away, of a worm driven bose clamp

30 having a housing in accordance with the present invention;



I n accordance with the present invention, the above-identified object is
achi eved by extending a portion of the lower wall segnent into the
upwar d- projecting wall while another paqrtion of the |ower wall segnent
extends into a cutout of the transition segnent. '
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al so has,the @ﬁ?ﬂ{ﬁﬁeﬂ hat the width of the housing is decreased by
appr oxi ﬁéﬁ"éﬁ?ﬁ{ e I°Ckhess of the material fromwhich the housing is
manufsct ured. Thugig! hés 4 patspective reamviewmfaprear potion@f the housitigaghg snal | er.

The cutout in the transition segnent is_prefera sl.ot that projects in
the | ongitudinal dfigedt-12ilustratervariops gp n e‘gjﬁéﬁﬁ?“% cut out ethends

from an opening edge of the extension part that is disposed proximte to
the straining screw head. A portion of the |ower wall segnent projects into
thﬁSlztD _ CHEFR] D B IMENGS t he upward- projecting
wal | . Anot her portion of the | ower |1 segnent.is supporte ai-gst,_t he
i nsi de surface of Referringmomtoffigs- ’ianﬂo%a’rw%fhlepsﬁﬁml§ ‘lﬁ‘f‘f‘g’a%ﬁdg:%i & of
the fﬁ)pecwmchﬁﬁgmhsing 1, a straining screw 2 and a clamping band 3. All three parts are
preferably made of galvanized steel.
Housing 1 has a vaulted upper part 4 to receive the shank of straining screw
2, which is provided with a thread 5. Upper part 4 also supports the head 6 of the straining

screw at an opening edge 7 of the housing upper part 4. In addition, housing 1 has a lower

15 part 8 that receives and seats an end segment 10 of the clamping band 3. End segment 10
is provided with thread segments 9. Thread segments 9 are preferably stamped into the end
segment 10 of the clamping band 3. The straining screw thread 5 engages with the end
segment thread segments 9 (see Fig. 2). Lower part 8 also receives and fixedly seats the
other end segment 11 of the clamping band 3. End segment 11 is seated with a positive-fit

20 to the base 12 of housing 1. To form this positive-fit, base 12 has, at each of its axial ends,
a bead 13, 14, which is pressed upwardly. Each of the beads engages in a tetragonal hole
15 or 16 in end segment 11, and are separated by a transverse web 17. Holes 15, 16 are
thereby pressed radially outwardly.

Lower part 8 of housing 1 has a side extension part 18 that supports housing

25 1 against turning during a tightening of the straining screw 2. Extension part 18 has an upper
wall that is made of two wall segmexits 19 and 20. Wall segments 19, 20 overlap each other.
A wall 21 integrally connects base 12 to upper wall segment 19. In the illustrated
embodiment, wall 21, base 12 and wall segment 19 are of one-piece construction. A
transition between wall segment 19 and wall 21 is formed by transition segment 22. A

30 portion 23 of lower wall segment 20 extends into a cutout 24 of transition segment 22 (see



The upper wall segnent and the |lower wall segnent work together against the
nmonment of torsion that is exerted on the housing upper part when the
straining screw is tightened, thereby peventing an opening up of the
housing in the area of the side extension part. The upper and

lover wahd BegReRiGon 19 iof TovidtowalRBegdmb 20 ehRhds iheNongitudaandiradtion tdithé
respect to the circunference of the clanp over the entire length of the

ext ensi gnsic]!,raswface)oém@lpﬁ fsge Bi@ Mal | segments results in an especially high
strength of an In this embodiment, cutout 24 is a slot that extends from an opening edge %f

transition segment 22 that is proximate to the straining screw head 6. Wall segments 19, 20,
5 which overlap each other, extend tangentially with respect to the clamp circumference over
the entire length of extension part 18. However, it is also possible to omit the portion of the
wall segment 19 that extends over the length of the extension part 18 because this portion
contributes less to the stiffening of the housing 1, as will be explained below. Cutout 24
would, thus, extend over the entire width of the lower wall segment 20 all the way to the
10 vaulted housing upper part 4.

During tensioning of the straining screw 2, end segment 10 of the clamping
band 3 exerts, through its thread segments 9 which are in engagement with thread 35, a
moment of torsion on the straining screw 2. The moment of torsion is applied around an
axis, which is transverse to the longitudinal axis of the straining screw and is perpendicular
15 to the plane of a circumscribed circle of the clamping band. More specifically, the moment
of torsion is applied in the counterclockwise direction as viewed in Fig. 2. As a result, the
free end of the straining screw 2, which is to the right in Fig. 2, tends to press the housing
upper part 4 upward. Additionally, the rearward end of the upper wall of the extension part
18, which is comprised of wall segments 19 and 20, tends to be pressed upward as well.
20 Thus, side extension part 18 and housing upper part 4 tend to open up. To counter the
effects of this moment of torsion, the upper wall segment 19 and the lower wall segment 20
extend to the rearward end of the housing 1. In this rearward part of the housing, rear part
25 of the lower wall segment 20 is supported on the rearward part of the upper wall segment
19. The forward part of upper wall segment 19, which is closer to the screw head 2,
25 contributes less to preventing a pressing up (opening) of the housing 1. Thus, the forward

portion of upper wall segment 19 can be omitted. -
The present invention uses less material as compared with conventional worm
driven hose clamps because part 23 does not bend over the outside of the upward-projecting
wall 21 and, thereafter, extend downward towards base 12. In addition, the housing is

30 narrower than conventional clamps by about the thickness of the housing sheet metal. Despite



upper. wal |, which, thus, resists against an opening up of the housing upper
part when the nonent of torsion is applied. The transition
segnent is preferably flat and forns af obtuse angle with respect to the
upper wall segnent and the upward-projecting wall. A flat transition
segment yGoRbLk iR Smhteridl #id iGRkRY tef hdddtglRRerdiNgld ey idVeflie bhhng an
openi ng up of the housing upper part. An addi ti onal
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| oner wall segments can be joined as a single piece of material so that
t hey wi Iphrtidethat projects forward from base 12. Tab 26 is disposed on a wall of the housing upper
part 4 that is disposed opposite to the side extension part 18. Tab 26 can be bent upward
10 after the insertion of the screw shank into the housing upper part 4, so that it engages in a

circumferential groove 27 in the straining screw 2 that is disposed between head 6 and thread

5 (see Fig. 2). Tab 26 prevents straining screw 12 from unscrewing from housing 1 when
the worm driven hose clamp is opened.
A circumferential flange 28 of screw 2 is preferably made of one piece with
15 straining screw head 6. Flange 28 extends over the opening edge 7 of the housing upper part
4. Thus, during tensioning (i.e., tightening of the clamp) straining screw head 6 is supported
on the housing upper part 4. This engagement of flange 28 with opening edge 7 additionally
counteracts the moment of torsion.
Base 12 of housing 1 is vaulted (i.e., curved) in the circumferential direction
20 of the worm driven hose clamp, largely in accordance with the clamp diameter, so that base
12 is shaped to match the curvature of the hose which is to be clamped. Thus, when the
worm driven hose clamp is in the tightened state, it exerts a largely uniform pressing force
against the entire circumference of the hose to achieve a tightly sealed joint between the hose
and the end segment of a pipe or a connecting sleeve to which the hose is being secured.
25 The embodiment of the housing 1a illustrated in Fig. 5 distinguishes from the
embodiment shown in Fig. 3 only by the fact that the upper wall segment 19a of the extension
part 18a and, as a consequence, the transition segment 22a is vaulted upward. This curved
or arched structure contributes to the stiffening of the upper wall segment 19a, and, thus, to

the stiffening of housing 1a, against bending open during tensioning.



especially stiff. The wall segnents are preferably joined by spot welds,
and, nore preferably, by projection welds. Spot welds have the advantage
that they can be produced easily and qgi ckly. Projection welds have the
advant age that several spots can be securely welded at the sane tinme. In

addition, small byhgembodintat bPMe HdGSing! 1b\istiateddnHig. 6distihguilteefroni tirt are
to be joined. The sheets are then pressed agai nst each ot her_ between
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threaded shank. The hardened NAUsi Rdising 1ic illustrated in Figs. 7 and 8 distinguishes

10 from the embodiment shown in Fig. 3 by the fact that the transition segment 22¢ is flat in the

end regions 28 and 29, which border the opening edges of extension part 18c. End regions
28, 29 form an obtuse angle with respect to the upper wall segment 19 and the upward-
projecting wall 21c. Transition segment 22c is bent into an approximately triangular shaped
cross-section in a middle region 30 between end regions 28, 29. Lower wall segment 20c

15 has a protrusion 31 that engages in middle region 30 (see Fig. 8). This configuration also
increases the stiffness of the upper wall segment 19.

The embodiment of the housing 1 illustrated in Fig. 9 distinguishes from the
embodiment shown in Fig. 3 only by the fact that the upper wall segment 19 and the lower
wall segment 20 are joined together by means of spot welds. The spot welds are preferably

20 projection welds 31. Alternatively, it is also possible to glue the two wall segments 19 and
20 together. Projection welds 31 do have the advantage, though, that they can be made easily
and quickly without requiring any additional material.

The embodiment of the housiﬂg 1d illustrated in Fig. 10 distinguishes from the
embodiment shown in Fig. 3 only by the fact that transition segment 22d has a plurality of

25 beads or undulations 32 that extend in the direction of the bend. Beads 32 extend from
upward-projecting wall 21d to upper wall segment 19d. Part 25d of lower wall -segment 20d
also has a plurality of beads 33 that correspond with beads 32. Beads 32, 33 increase the
flexural strength of the upper wall segment 19d. |

The embodiment of the housing 1 illustrated in Fig. 11 distinguishes from the

30 embodiment shown in Fig. 3 only by the fact that it has been hardened after it was formed



4 is especially stiff. Thus, it resists deformation when tensioned. The
housing is bent into the desired final position before it is hardened. The
tab can be bent back into its initial gosition to permt the insertion of
the screw shank into the housing. After the screw shank is inserted, the
tab is ahd,ahes] Hae asgreatar floxirkil strengthi.t The irenelrseplosk talo26 {§ bent upwhasl intd thes

di sposed iiflon thowh 2 Hig. T before hirdening betuts fie fusing Toatrial 56 eistively Castic
after it is hardened. Therefore, after hardening, tab 26 cannot be permanently deformed from
tﬁe position shown in Figs. 3-10 into the position shown in Figs. 2 and 11. If an attempt

5 were made to bend tab 26 into the position shown in Fig. 11, tab 26 would spring back into
its original hardened position. To insert straining screw 2 into upper houlsing part 4, tab 26
is bent downward from the position illustrated in Fig. 11. Thereafter, screw 2 is inserted into
housing part 4. After tab 26 is inserted in part 4, tab 26 is released and, due to the tab’s
elastic restoring spring force, tab 26 springs back into the position illustrated in Fig. 11. Tab

10 26, thus, engages in groove 27 of the straining screw 2, as is shown in Fig. 2.

The embodiment of the housing 1e illustrated in Fig. 12 likewise distinguishes
from the embodiment shown in Fig. 3 by the fact that housing le is hardened after it was
formed into the illustrated shape. In addition, part 23 of the lower wall segment 20, which
extends into the cutout 24a of the transition segment 22, is disposed at a distance from an

15 edge of upper wall segment 19e that is disposed on the side corresponding to the straining
screw head 6. This edge delimits cutout 24a. Distance a should at least be approximately
equal to I ® o d, where a d corresponds to the change of the outside diameter, in dependency
on the temperature within the permissible operating temperature range of the hose to be
clamped by the worm driven hose clamp. The hose is typically made from an elastomeric

20 material. During tightening of the straining screw 2, wall segments 19¢ and 20 can be
displaced by distance a. After tightening, wall segments 19e and 20 can spring back, due to
the elasticity of the hardened housing 1e, up to the amount that the hose would contract while
cooling (i.e., distance a). Thus, when the hose material shrinks due to cooling, a clamping
force is still exerted by the clamp, which clamping force will continue to press the clamp

25 tightly against the pipe or the connecting sleeve. In the reverse situation, when there is an
expansion of the hose material due to a temperature increas—e, the distance a increases
elastically to ensure that not too great of a stress is exerted on the hose material. The amount
that wall segments 19e¢ and 20 must shift for a given hose diameter to achieve the desired

compensation for the contraction and expansion of the hose material can be read from a scale



The part of the |Iower wall segnment that extends into the cutout is
preferably disposed at a predeterm ned di stance from an edge of the upper
wal | segnent that is disposed proximtggto the straining screw head.
Because of the elasticity of the housing, during tightening, the upper part
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t eNPRY atpefuSed MR- on one housing. For example, the modifications of Fig. 6 and 9; Figs. 7 and
9; and Figs. 9 and 10 can be used together in one housing. Itis, therefore, to be understood

that all such modifications, variations, and changes are believed to fall within the scope of
the present invention as defined by the appended claims.



BRI EF DESCRI PTI ON OF THE DRAW NGS The above and”mmumul ﬂm
obj ects, features and advantages of the present invention wl l ,”",
apparent upon consideration of the follgw ng detailed descri pt ionof-a™ s
speci fic enbodi ment thereof, especially when taken in conjunction with the

accorrpanmgmmqsel n like reference nunerals in the various
figures are utiTized to designate |ike conponents, and wherein:

Filg. 1 is a side vliew, mqmmmlyammlfenaavm dmenahmrclnmpcmpmme cl anp
hgving a housing ip AeCorBNCe rild thd LRl SSR nddk SeRd Bieacec;

3 a vaulted housing upper part and a housing lower part, said vaulted housing
4 upper part having an opening edge, said vaulted housing upper part receiving said shank
5 of said screw and supporting said head at said opening edge, said housing lower part
6 receiving a first end segment and a second end segment of a clamping band, said first end
7 segment having screw-thread segments, said threaded shank meshing with said screw |
8 thread 'segments, said housing lower part including a base, said second end segment being
9 fixed to said base, said housing lower part having only one side extension part for
10 supporting said housing against turning during tightening of said screw, said side
11 extension part having an upper wall comprising an upper wall segment, a lower wall
12 segment and an upward-projecting wall, said upper wall segment and said lower wall
13 segment overlapping each other, said upward-projecting wall being connected to said base
14 and, by a transition segment, to said upper wall segment, a portion of said transition
15 segment being formed to create a cutout, said lower wall segment extending, at least in
16 part, to an inner side of said upward-projecting wall, said lower wall segment extending,
17 at least in part, into said cutout of said transition segment.
2. The housing according to Claim 1, wherein said cutout is a slot that
2 projects, in the longitudinal direction of said transition segment, from an opening edge of

said side extension part.

3, The housing according to Claim 1, wherein said upper and lower
wall segments extend tangentially with respect to a circumference of the clamp over an

entire length of said extension part.

4, The housing according to Claim 1, wherein said upper wall segment
2 is vaulted. |
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is a perspective front view of the hougng of the wormdriven hose ‘cl &mp ®
shown in Fig. 1; Fig. 4 is a perspective rear view of a rear
pﬁ{gt :jon of th;a hodsi ng; Tlterimbusmg according to Clengyd, memsmdmmnslamswmms
enbodi nents o he hou DESCRI PTI ON CFE THE PREFERRE
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h?s € projecting wall.

1 6. The housing according to Claim 1, wherein said transition segment
2 is flat in its end regions adjacent to a first opening edge and a second opening edge of said
3 side extension part, said transition segment has an approximately triangular shaped cross-
4 section in a middle region between said end regions, said end regions form an obtuse
5 angle with respect to said upper wall segment and said upward-projecting wall, said lower
6 wall segment having a projection that engages in said middle region of said transition
7 segment.

7. The housing according to Claim 1, wherein said upper and said
2 lower wall segments are joined together as a single piece of material.

8. The housing according to Claim 7, wherein said upper and lower
2 wall segments are joined by a spot weld.
1 9. The housing according to Claim 8, wherein said spot weld is a
2 projection weld.
1 10.  The housing according to Claim 1, wherein said transition segment

has a plurality of beads extending in the direction of the bend.

1 11.  The housing according to Claim 1, wherein said housing is made of
2 hardened steel, said housing further includes a reverse-lock tab depending from said
3 housing upper part, said tab engaging a circumferential groove in said screw, which is
4 disposed between said head and said threaded shank.



clanp includes a housing 1, a straining screw 2 and a cl anpi 'I'ﬂ'lmﬂﬂmﬂm{l,"l“l
three parts are preferably nmade of gal vani zed steel. el .
1 has a vaulted upper part 4 to recei vgg the shank of straining screw 2,

which is provided with a thread 5. Upper part 4 also supports the head 6 of
the straining scred at The housig aaoeding to claim ti)evieeis isaid paptpefrsaphlowes. | n
addition, housing 1 has a_|ower part 8 that receives and ts apn end

2egnent wal) segmenidhat) extemds intp sald cutout i dispesed 3 2 pse M‘ﬁ@&% A3} ead

egnents, 9. Thread re. i okimid iRl hddg end segment
%0 of tﬁ%gec fMﬁ%"%g‘%@e‘%&Fﬁ%&gﬁs&fl |°§% cr ewttéﬁggg sg‘teengages with the
end segnent thread segnents 9 (see Fig. 2). Lower part 8 also receives and
fixedly seats the other end segnent 11 of_the cl i.n and.3. End. segnent
11 i s seated withl% po¥hehousing acopdipg o Claim 12 vghrgx)ﬂa%g%r@rqu&wn%r mthis
ositiverfi b § gt ' nds 088 citahge It thavhi ch
?s presgggné%wglé@%ggﬁﬂgﬁpﬁgﬁggd§dé%§§e§d Fﬁﬂ%i?et_rggongl hggl e 15 or
B6 i n epgtside@idnéter] in depshdency 6 firr tainperature avithim thevpermissibdbh opezating| es 15,
16 are thereby pressed radially qutwardly. . ‘Iiﬁwerh(%art 8 of
Housi ngtempesatire rapgroban glastomerishose that isclamped, by std WRITL AHYFM 08 ai nst
t.ur ni ng 1duri ng a tightening of the straining screw 2. Extension part 18 has
an uppeFamp'




wal | ,that is nmade of two wall segments 19 and 20. Wall segments 19, 20
overlap each other. A wall 21 integrally connects base 12 to upper wall
segnent 19. In the illustrated enbodi ggnt, wall 21, base 12 and wall
segnent 19 are of one-piece construction. A transition between wall segnent

1§ and wall 21 is formed @ﬁsm@ﬁ{mfmﬁllégm portion 23 of |ower

wal | segnment 20 extends inNto a cutou 0 ransiiron segnent 22 (see

6 A one piece housing for a worm driven hose clamp includes a screw and a
clamping band. The screw has a head and a shank. The shank is threaded. The housing

includes a vaulted housing upper part and a housing lower part. The vaulted housing

upper part has an open edge. The vaulted housing upper part receives the shank of the
5 screw and supports the head at the opening edge. The housing lower part receives a first

end segment and a second end segment of the clamping band. The first end segment has
screw-thread segments. The threaded shank meshes with the screw thread segments. The
housing lower part includes a base. The second end segment is fixed to the base. The
housing lower part has only one side extension part for supporting the housing against

10 turning during tightening of the screw. The side extension part has an upper wall
comprising an upper wall segment, a lower wall segment and an upward-projecting wall.
The upper wall segment and the lower wall segment overlap each other. The upward-
projecting wall is connected to the base and, by a transition segment, to the upper wall
segment. A portion of the transition segment is formed to create a cutout. The lower

15 wall segment extends, at least in part, to an inner side of the upward-projecting wall. The
lower wall segment extends, at least in part, into the cutout of the transition segment.

M:A1955\0C527\BAVE6144



Fig.,3). Aportion 25 of lower wall segnent 20 extends in the |ongitudinal
direction to the inside surface of wall 21 (see Fig. 4). I n
this enbodi ment, cutout 24 is a slot that extends from an openi ng edge of
transition segnment 22 that is proximate to the straining screw head 6. Wl
segnents 19, 20, which overlap each otherJ:ex endytangentially with respect
to the clanp circunference over the entir of extension part 18.

However, it is also p055|ble om t ZBe portlon of the wall segnent 19
that extends over the | engt tﬁk e on parf 18 because this portion
contri butes I he sti f¥ eniy\ng the hou5|ng 1, as | | _be expl ai ned
bel ow. Cut out $}1 t hus e | ower
wal | segnent 20 t he way th L ' g

During tensioning of, the strigrTm sclew-2,} - e cl anpi ng
band 3 exerts, th dtbh its = ' ement Wi th
thread 5, a nﬁZen torsi of on the LY . ntQ of
torsion is apphied around anfaxis,{wh |tqy|nal
axis of the strWihing s@rew epd

ci rcunscri be the clargfhn : t of
torsion is Appli h ‘tRe §ounterc| |reﬁ i med I NN

As a resul \ 10 12 161L 1
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free,end of the straining screw 2, which is to the right in Fig. 2, tends

to pr.ess the housing upper part 4 upward. Additionally, the rearward end of

t he upper wall of the extension part 18, which is conprised of wall

segnents 19 and 20, tends to be pressed upward as well. Thus, side

extension part 18 and_housi upper part 4 tend to open up. To counter the

effects of this nonen QS;; si on, e nt 19 and the | ower
t

wal | segnment 20 extend In this
rearward part of the housi 1$ﬁgnent 20 is
supported on the rearward | forward

part of upper waligsegne <] elre_head 2,
contributes | ess to pr/oxe
Thus, the forward por
The present inventio

~CLH e O
%4 with cohventional worm

upwar d- proj ecting wal |
In addition, the housi
t hi ckness of the housi



7 this decrease in material and thickness, the housing according to the
present invention has greater strength than conventional housi ngs because
t he upper wall segnment 19 has a higher flexural strengfh than conventi onal
clanps. In conventional clanps, thefportion . || segment 20 that
I's bent around the outside of the u - al | 21 contri butes
practically nothing to t P In one
enbodi ment, the housing _pee T etal. A reverse-|ock
tab 26 depends downwar dl =¥ <

upper Flg 9




part 4 that projects forward from base 12. Tab 26 is dlsposed on a wal | of
the housing upper part 4 that is di sposed oppogtte m

part 18. Tab 26 can be bent upward after the ifser pﬁ[Ang §tko
into the housing upper part 4, so that it enga FECHPEOT cR#Fer htf’l %18,
groove 27 in the straining screw 2 thatlis di sposddalaBa@neenPdEad: 610 afrg-d 3
thread 5 (see Fig. 2). Tab 26 prevents strai ni ngHsRrGPaB) | FI86H o, h*@r%w* aq
from housi ng 1 when the wormdriven hose cl anp|i B dbdériet. : paged L to Pa'cﬁ
circunferential flange 28 of screw 2 is preferably nmade of one |@Mﬁmﬁ
straining screw head 6. Flange 28 extends over ttﬂﬁﬂlﬂ)ﬁﬂ m@ml.mf .Lhe
housi ng upper part 4. Thus, during tensioning (e tvrghtening of the

cl anp) straining screw head 6 is supported on the housing upper part 4.

Thi s engagenent of flange 28 with opening edge 7 additionally counteracts

t he nmonent of torsion. Base 12 of housing 1 is vaulted (i.e.,
curved) in the circunferential direction of the wormdriven hose clanp,

| argely in accordance with the clanp dianeter, so that base 12 is shaped to
match the curvature of the hose which is to be clanmped. Thus, when the worm
driven hose clanp is in the tightened state, it exerts a largely uniform
pressing force against the entire circunference of the hose to achieve a
tightly sealed joint between the hose

ONE-PIECE HOUSING OF A WORM DRIVEN HOSE CLAMP
BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention relates to a one-piece housing for a worm driven hose

clamp. The housing.includes a vaulted housing upper part for receiving the shank of a
straining screw. The head of the screw is supported by an opening edge of the housing upper
part. The housing also includes a lower part for receiving the end segments of a clamp band.
A first end segment of the clamp band has screw-thread segments. The straining screw
thread meshes with the band screw-thread segments. The second end segment of the
clamping band is fixed to a base of the housing. The housing lower part has only one side
extension part that supports the housing against turning when the straining screw is tightened.
The extension part has an upber wail that is made of two wall segments that overlap each
other. An upward-projecting wall is connected to a side of the base. The upward-projecting
wall is connected to the upper wall of the overlapping two wall segments by means of a

transition segment.

2. Discussion of the Related Art

Housings for worm driven hose clamps are known, for example, from the
brochure NORMA Assortment No. 11 (Feb. 1994); which is distributed by the German
company Rasmussen GmbH. The known housing has a lower wall segment of the extension
part that is bent around an upper edge segment of an upward-projecting wall so that the bent

around portion of the lower wall segment is disposed outside of the upward-projecting wall.




and the end segrment of a pipe or a connecting sleeve to which the hose is
bei ng secur ed. The enbodi nent of the housing la illustrated
in Fig. 5 distinguishes fromthe enbodi rent shown in Fig. 3 only by the
fact that the upper wall segment 19a of the extension part 18a and, as a
consequence, the transition segnment 22a is vaulted upward. This curved or
arched structure contributes to the stiffgening of the upper wall segnent
19a, and, thus, to the stiffening of housing |la, against bendi ng open

during t ergiedehiisbrtion of the lower wall segment has elongated openings. Tabs, which extend from
the upper edge of the upward-projecting wall, extend through the openings and are,
thereafter, bent around the upper side of the lower wall segment.
It is an object of the present invention to reduce the amount of material needed
for the housing of the worm driven hose clamp, without decreasing the strength of the

housing,

SUMMARY OF THE INVENTION

In accordance with the present invention, the above-identified object is achieved
by extending a portion of the lower wall segment into the upward-projecting wall while
another portion of the lower wall segment extends into a cutout of the transition segment.

In accordance with the present invention, the part of the lower wall segment
that is bent around the outside of the upward-projecting wall is no longer required. This part
can be omitted because, in contrast to what was previously thought, this part is not loaded
with tension forces. Thus, this part does not contribute to the strength of the housing.
Omitting this part also has the advantage that the width of the housing is decreased by
approximately the thickness of the material from which the housing is manufactured. Thus,
the required mounting space is correspondingly smaller.

The cutout in the transition segment is preferably a slot that projects in the
longitudinal direction of the transition segment. The cutout extends from an opening edge
of the extension part that is disposed proximate to the straining screw head. A portion of the
lower wall segment projects into the slot against the slot-delimiting upper edge of the upward-
projecting wall. Another portion of the lower wall segment is supported against the inside
surface of the upward-projecting wall and against the underside of the upper wall segment.
The upper wall segment and the lower wall segment work together against the moment of
torsion that is exerted on the housing upper part when the straining screw is tightened,
thereby preventing an opening up of the housing in the area of the side extension part.

The upper and lower wall segments, which overlap each other, extend
angentially with respect to the circumference of the clamp over the entire length of the

:xtension part. Overlapping the wall segments results in an especially high strength of an



The enbodinent of the housing Ib illustrated in Fig. 6 distinguishes from
t he enbodi nrent shown in Fig. 3 only by the fact that the transition segnent
22b is flat (i.e., bevelled) and forns an obtuse angle with respect to the
upper wall segnent 19 and the upward-projecting wall 21b. Thus, the bent
edges between the upward-projecting wall 21b and the upper wall segnent 19
of the extension part 8b contribute to t stiffening agai nst an opening up
of the upper wall segnment 19. In other words, flat transition segment 22b
contri but elg;\ggp wallS Whidts Thit) ré¥isté anﬂﬁ%roﬂ&ﬁ}h% WP oP #et hohsin® UpPet phrt Fhén the
pressing u duri ng tensi oning of the straining screw. The
enbodi rrentmolhemtl‘ufthtsm isgpplied.| | ustrated in Figs. 7 and 8 di stingui shes

f t he embodi ment ,sh E t th
2 s flat in the cHit YeniERstSaentinprslsratiy AE Pl Ao 3Rkl i A5EET o
ext ensi on tgaghe dgper wrRllH ségiémNind2the dfwirdlpfoROtiND WIS A KA tadshtionesdp@sdnt t O

t he upper wal| segnment 19 and the upward- projecting wall 2lc. Transition
segnent 2zc@ntr§>umsrtp ajstiffening of S wppensitall thereby prayenting amensaipgcioelsthe donsiag
in a mddluﬁ)gé %h_?n 30 between end regions 28, 29. Lower wall segnent 20c
has a protTrtsi 31 that engages in niddle region 30 (see Fig. 8). This

configuration al so An additional stiffening of the upper wall can be achieved by modifying the

transition segment so that it is flat in its end regions, which are adjacent to a first opening
edge and a second opening edge of the extension part. The transition segment has an
approximately triangular cross-section in a middle region between the flat end regions. The
flat end regions form an obtuse angle with respect to the upper wall segment and the upward-
projecting wall. The lower wall segment has a projection that engages in the middle region
of the transition segment.

In addition, or as an alternative, to the above described embodiments, the upper
and the lower wall segments can be joined as a single piece of material so that they will be
especially stiff. The wall segments are preferably joined by spot welds, and, more
preferably, by projection welds. Spot welds have the advantage that they can be produced
easily and quickly. Projection welds have the advantage that several spots can be securely
welded at the same time. In addition, small bulges or buttons are driven into the metal sheets
that are to be joined. The sheets are then pressed against each other between electrodes, and
several projections can be welded at the same time by means of a surge of current.

In addition, or as an alternative, to the above described embodiments, the
transition segment can have a plurality of beads extending in the direction of the bend. The
beads cause a stiffening of the bend, and simultaneously, prevent the upper wall segment
from bending open.

The housing is preferably made of hardened steel, which makes the housing
elastic. The housing includes a reverse-lock tab depending from the housing upper part.
Instead of the two reverse-lock tabs that have been previously used, only one tab is used in
the present invention. The tab engages a circumferential groove in the straining screw. The

groove is disposed between the screw head and the threaded shank. The hardened housing



I ncreases.the stiffness of the upper wall segnment 19. The
enbodi nent of the housing 1 illustrated in Fig. 9 distinguishes fromthe
enbodi'ment shown in Fig. 3 only by the fact that the upper wall segnent 19
and the lower wall segnment 20 are joined together by means of spot wel ds.
The spot welds are preferably projection welds 31. Alternatively, it is

al so possible to glue the two wall segnents 19 and 20 together. Projection
wel ds 31 do have the advantage, though, t Hat t hey can be nade easily and

i ckly wi thout . iri ddi § i_onal . i al, . . The.
anbodi rent SEPeGian I A8uS Y et deformation whep gensiggeds; Te BYBrins D e e
enbodi ment dééi&%‘d‘ﬁﬂal‘ggégfrion Berortl iY idNarldiRd! afte tab@hn bé miﬂﬁ&p ght§ §d TR l?&ﬁid&as

a plurality of bead undul ations 32 that extend in the direction of the

bend. Bead$ p2miithe inseftionrof tireserev sghank dntoitheyhousing. 2Afterithe sqpew shankl is insegedint
19d. Part 25d of | | 1. 20d gl sa..has. I Lit.y of beads 33
thai corr cBRatisstegdA during Sakgoala fobnd s3SRR 18 el 4 dferies MERP GG
of the UPPEE&wARH kheSRIE® Meadl &6 the threaded shank). The embodi nent of the housing

1illustrated in Fig. 11 distinguishes fromthe nmbodi nent shown in Fig. 3
only by the fact thallhepatiaf thelwearavalbsegmnent that extendsainta thergugout is preferably

disposed at a predetermined distance from an edge of the upper wall segment that is disposed
proximate to the straining screw head. Because of the elasticity of the housing, during
tightening, the upper part of the housing, together with the lower wall segment, turns slightly,
relative to the housing base, around an axis which is perpendicular to the base of the housing.
Thus, the housing is elastically pre-stressed. If, after tightening, the clamped hose contracts
due to a decreasing ambient temperature, the clamp then contracts somewhat due to the elastic
pre-stressing of the housing, and thereby compensates for the shrinking of the hose material.
In the reverse situation, when the ambient temperature increases and the hose material
expands correspondingly, the clamp elastically yields somewhat so that the hose material is
not stressed too greatly.

The predetermined distance corresponds to at least approximately II o ad,
where ad corresponds to the change of the outside diameter, in dependency on the
temperature within the permissible operating temperature range of the elastomeric hose that
is to be clamped by the worm driven hose clamp. Thus, the changes in the thickness of the

hose material can largely be compensated for across the entire operating temperature range.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and still further objects, features and advantages of the present
invention will become apparent upon consideration of the following detailed description of
a specific embodiment thereof, especially when taken in conjunction with the accompanying
drawings wherein like reference numerals in the various figures are utilized to designate like
components, and wherein:

Fig. 1 is a side view, with parts broken away, of a worm driven hose clamp

having a housing in accordance with the present invention;



9 and, thus, has a greater flexural strength. The reverse-lock tab 26 is
bent upward into the position shown in Fig. 11 before hardeni ng because the
housi g material is relatively elastic after it is hardened. Therefore,
after hardening, tab 26 cannot be permanently deforned fromthe position
shown in Figs. 3-10 into the position shown in Figs. 2 and 11. If an
attenpt were nade to bend tab 26 into thecposition showmn in Fig. 11, tab 26
woul d spring back into its original hardeﬁed position. To insert straining

screw 2 into upper hﬁ{f i2nﬂ aoc?trogs-écﬁér?alf viSv taken along lines II-II of Fig. 1 and looking

in the direction of the arrows;

Fig. 3 is a perspective front view of the housing of the worm driven hose
clamp shown in Fig. 1;

Fig. 4 is a perspective rear view of a rear portion of the housing; and

Figs. 5-12 illustrate various embodiments of the housing.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring now to Figs. 1-4, a worm driven hose clamp is illustrated. The hose
clamp includes a housing 1, a straining screw 2 and a clamping band 3. All three parts are
preferably made of galvanized steel.

Housing 1 has a vaulted upper part 4 to receive the shank of straining screw
2, which is provided with a thread 5. Upper part 4 also supports the head 6 of the straining
screw at an opening edge 7 of the houSing upper part 4. In addition, housing 1 has a lower
part 8 that receives and seats an end segment 10 of the clamping band 3. End segment 10
is provided with thread segments 9. Thread segments 9 are preferably stamped into the end
segment 10 of the clamping band 3. The straining screw thread 5 engages with the end
segment thread segments 9 (see Fig. 2). Lower part 8 also receives and fixedly seats the
other end segment 11 of the clamping band 3. End segment 11 is seated with a positive-fit
to the base 12 of housing 1. To form this positive-fit, base 12 has, at each of its axial ends,
a bead 13, 14, which is pressed upwardly. Each of the beads engages in a tetragonal hole
15 or 16 in end segment 11, and are separated by a transverse web 17. Holes 15, 16 are
thereby pressed radially outwardly.

Lower part 8 of housing 1 has a side extension part 18 that supports housing
1 against turning during a tightening of the straining screw 2. Extension part 18 has an upper
wall that is made of two wall segments 19 and 20. Wall segments 19, 20 overlap each other.
A wall 21 integrally connects base 12 to upper wall segment 19. In the illustrated
embodiment, wall 21, base 12 and wall segment 19 are of one-piece construction. A
transition between wall segment 19 and wall 21 is formed by transition segment 22. A

portion 23 of lower wall segment 20 extends into a cutout 24 of transition segment 22 (see



I's bent downward fromthe position illustrated in Fig. 11. Thereafter,
screw 2 is inserted into housing part 4. After tab 26 is inserted in part
4, tab 26 is released and, due to the tab's elastic restoring spring force,
tab 26 springs back into the position illustrated in Fig. 11. Tab 26, thus,
engages in groove 27 of the straining screw 2, as is shown in Fig. 2.

The enbodi nent of the housing le illustraked in Fig. 12 |ikew se

di stingui shes fromthe enbodi mrent shown in Fig. 3 by the fact that housing
| e i s hardgped, afa ] %gegf e | t; Hafifal difec td then,
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segnents 19e and 20 can spring back, due to the elasticity of the hardened

housi ng | econiyibutes tese taatheustiffening: oft the hovsing vie s dwidlobp explaingghpelew. Cutout 24

would, thus, extend over the entire width of the lower wall segment 20 all the way to the

vaulted housing upper part 4.

During tensioning of the straining screw 2, end segment 10 of the clamping
band 3 exerts, through its thread segments 9 which are in engagement with thread 5, a
moment of torsion on the straining screw 2. The moment of torsion is applied around an
axis, which is transverse to the longitudinal axis of the straining screw and is perpendicular
to the plane of a circumscribed circle of the clamping band. More specifically, the moment
of torsion is applied in the counterclockwise direction as viewed in Fig. 2. As a result, the
free end of the straining screw 2, which is to the right in Fig. 2, tends to press the housing
upper part 4 upward. Additionally, the rearward end of the upper wall of the extension part
18, which is comprised of wall segments 19 and 20, tends to be pressed upward as well.
Thus, side extension part 18 and housing upper part 4 tend to open up. To counter the
effects of this moment of torsion, the upper wall segment 19 and the lower wall segment 20
extend to the rearward end of the housing 1. In this rearward part of the housing, rear part
25 of the lower wall segment 20 is supported on the rearward part of the upper wall segment
19. The forward part of upper wall segment 19, which is closer to the screw head 2,
contributes less to preventing a pressing up (opening) of the housing 1. Thus, the forward
portion of upper wall segment 19 can be omitted.

The present invention uses less material as compared with conventional worm
driven hose clamps because part 23 does not bend over the outside of the upward-projecting
wall 21 and, thereafter, extend downward towards base 12. In addition, the housing is

narrower than conventional clamps by about the thickness of the housing sheet metal. Despite



cooling (i.e., distance a). Thus, when the hose material shrinks due to
cooling, a clanping force is still exerted by the clanp, which clanping
force-will continue to press the clanp tightly against the pipe or the
connecting sleeve. In the reverse situation, when there is an expansi on of
the hose material due to a tenperature increase, the distance a increases
el astically to ensure that not too great ,of a stress is exerted on the hose
material. The anount hat wall segnents 19e and 20 nust shift for a given

Lot ) o e ol Bk s, o Aapl ety |G pesalenton
greater strength than conventional housings because the upper wall segment 19 has a higher
flexural strength than conventional clamps. In conventional clamps, the portion of lower wall
segment 20 that is bent around the outside of the upward-projecting wall 21 contributes
practically nothing to the stiffening of the housing.

In one embodiment, the housing 1 is made from an unhardened metal. A
reverse-lock tab 26 depends downwardly from a portion of a lower edge of the housing upper
part 4 that projects forward from base 12. Tab 26 is disposed on a wall of the housing upper
part 4 that is disposed opposite to the side extension part 18. Tab 26 can be bent upward
after the insertion of the screw shank into the housing upper part 4, so that it engages in a
circumferential groove 27 in the straining screw 2 that is disposed between head 6 and thread
5 (see Fig. 2). Tab 26 prevents straining screw 12 from unécrewing from housing 1 when
the worm driven hose clamp is opened.

A circumferential flange 28 of screw 2 is preferably made of one piece with
straining screw head 6. Flange 28 extends over the opening edge 7 of the housing upper part
4. Thus, during tensioning (i.e., tightening of the clamp) straining screw head 6 is supported
on the housing upper part 4. This engagement of flange 28 with opening edge 7 additionally
counteracts the moment of torsion.

Base 12 of housing 1 is vaulted (i.e., curved) in the circumferential direction
of the worm driven hose clamp, largely in accordance with the clamp diameter, so that base
12 is shaped to match the curvature of the hose which is to be clamped. Thus, when the
worm driven hose clamp is in the tightened state, it exerts a largely uniform pressing force
against the entire circumference of the hose to achieve a tightly sealed joint between the hose
and the end segment of a pipe or a connecting sleeve to which the hose is being secured.

The embodiment of the housing 1a illustrated in Fig. 5 distinguishes from the
embodiment shown in Fig. 3 only by the fact that the upper wall segment 19a of the extension
part 18a and, as a consequence, the transition segment 22a is vaulted upward. This curved
or arched structure contributes to the stiffening of the upper wall segment 192, and, thus, to

the stiffening of housing 1a, against bending open during tensioning.



10 34 inscribed on the top of the |ower wall segnent 20. The front edge of
the upper wall segnment 19e can serve as the indicator for reading scale 34.
Havi ng~descri bed the presently preferred exenpl ary enmbodi nent of one-piece
housi ng of a worm driven hose clanp in accordance with the present
invention, it is believed that other nodifications, variations and changes
w Il be suggested to those skilled in thg art in view of the teachings set
forth herein. For exanple, the rearward end of the transition segnent 22

(see Fig. 3) can al gge Qﬁ)b@ﬂﬁ’{én@@ﬁﬂi@'}foﬂsﬁgqlbcﬁlustﬁ'téﬁ‘ 1h¥1gt9dfsﬁh§’tﬁ§he§4’rom the
t hrough which the rear part 25 of the [ower wall segnent can proj ect

out war dl ypmbndlmtmt shdven inrkiigh el oply lpathe fast thAumet nrmsaidnysegmgnte%b isoflatt .,
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bel i eved and fheluppes wall segohent 48 of ehaﬁxtcmsmnmaetsmwntmgﬁ to the stitfening iagaidstan

the appendggm?g upme the upper wall segment 19. In other words, flat transition segment 22b
contributes to a stiffening of the upper housing part 4 to resist any pressing upward during
tensioning of the straining screw.

The embodiment of the housing 1c illustrated in Figs. 7 and 8 distinguishes
from the embodiment shown in Fig. 3 by the fact that the transition segment 22c is flat in the
end regions 28 and 29, which border the opening edges of extension part 18c. End regions
28, 29 form an obtuse angle with respect to the upper wall segment 19 and the upward-
projecting wall 21c. Transition segment 22c¢ is bent into an approximately triangular shaped
cross-section in a middle region 30 between end regions 28, 29. Lower wall segment 20c
has a protrusion 31 that engages in middle region 30 (see Fig. 8). This configuration also
increases the stiffness of the upper wall segment 19.

The embodiment of the housing 1 illustrated in Fig. 9 distinguishes from the
embodiment shown in Fig. 3 only by the fact that the upper wall segment 19 and the lower
wall segment 20 are joined together by means of spot welds. The spot welds are preferably
projection welds 31. Alternatively, it is also possible to glue the two wall segments 19 and
20 together. Projection welds 31 do have the advantage, though, that they can be made easily
and quickly without requiring aﬁy additional material.

The embodiment of the housing 1d illustrated in Fig. 10 distinguishes from the
:mbodiment shown in Fig. 3 only by the fact that transition segment 22d has a plurality of
»eads or undulations 32 that extend in the direction of the bend. Beads 32 extend from
ipward-projecting wall 21d to upper wall segment 19d. Part 25d of lower wall segment 20d
dso has a plurality of beads 33 that correspond with beads 32. Beads 32, 33 increase the
lexural strength of the upper wall segment 19d.

The embodiment of the housing 1 illustrated in Fig. 11 distinguishes from the

mbodiment shown in Fig. 3 only by the fact that it has been hardened after it was formed



11 WHAT |S CLAIMED | S 1. A one piece housing for a worm
driven hose clanp conpri sing: . a screw having a head and a
shank,- sai d shank bei ng threaded; a vaul ted housi ng upper
part and a housing | ower part, said vaulted housing upper part having an
openi ng edge, said vaulted housi ng upper part receiving said shank of said
screw and supporting said head at said opgning edge, said housing |ower
part

and, thus, has a greater flexural strength. The reverse-lock tab 26 is bent upward into the
position shown in Fig. 11 before hardening because the housing material is relatively elastic
after it is hardened. Therefore, after hardening, tab 26 cannot be permanently deformed from
the position shown in Figs. 3-10 into the position shown in Figs. 2 and 11. If an attempt
were made to bend tab 26 into the position shown in Fig. 11, tab 26 would spring back into
its original hardened position. To insert straining screw 2 into upper housing part 4, tab 26
is bent downward from the position illustrated in Fig. 11. Thereafter, screw 2 is inserted into
housing part 4. After tab 26 is inserted in part 4, tab 26 is released and, due to the tab’s
elastic restoring spring force, tab 26 springs back into the position illustrated in Fig. 11. Tab
26, thus, engages in groove 27 of the straining screw 2, as is shown in Fig. 2.

The embodiment of the housing le illustrated in Fig. 12 likewise distinguishes
from the embodiment shown in Fig. 3 by the fact that housing le is hardened after it was
formed into the illustrated shape. In addition, part 23 of the lower wall segment 20, which
extends into the cutout 24a of the transition segment 22, is disposed at a distance from an
edge of upper wall segment 19e that is disposed on the side corresponding to the straining
screw head 6. This edge delimits cutout 24a. Distance a should at least be approximately
equal to I ® a d, where a d corresponds to the change of the outside diameter, in dependency
on the temperature within the permissible operating temperature range of the hose to be
clamped by the worm driven hose clamp. The hose is typicaliy made from an elastomeric
material. During tightening of the straining screw 2, wall segments 19¢ and 20 can be
displaced by distance a. After tightening, wall segments 19¢ and 20 can spring back, due to
the elasticity of the hardened housing le, up to the amount that the hose would contract while
cooling (i.e., distance a). Thus, when the hose material shrinks due to cooling, a clamping
force is still exerted by the clamp, which clamping force will continue to press the clamp
tightly against the pipe or the connecting sleeve. In the reverse situation, when there is an
=xpansion of the hose material due to a temperature increase, the distance a increases
slastically to ensure that not too great of a stress is exerted on the hose material. The amount
hat wall segments 19¢ and 20 must shift for a given hose diameter to achieve the desired

:ompensation for the contraction and expansion of the hose material can be read from a scale



receiving a first end segnent and a second end segnent of a clanping band,
said first end segnent having screwthread segnents, said threaded shank
meshing with said screw thread segnents, said housing | ower part including
a base, said second end segnent being fixed to said base, said housing

| ower part having only one side extension part for supporting said housing
agai nst turning during tightening of saidjgcrew, said side extension part
havi ng an upper wall conprising an upper wall segnent, a |ower wall segnent
and an upw4dinséritiedcdn t@ 0Bl df, the dowleruwaR rsegvbent 2020MhB tram @dgeliof theoupper\wall
segnent overl apping each other, ;said upward-projecting wall being connected
to said badesment 19628 sprvgasithe Wl‘é‘é‘ﬁr@ﬁf‘?adi% scaleP4ipper wal | segment, a

portion of said transgit ' [ 2l
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upwar d- pr ojheasing of @adrm drivetl Hose\elampédh laccedanes twith<he pebisag, invdntibRAis is bedieved

part, into said cutoyt of said transition segnent. ) 2.

The housi nghatoéhsr anedifieasions ayariationsand ehangesaivill b suagested 1o those skifledyin the art
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segment 22 (see Fig. 3) can also be provided with a slot, similar to cutout 24, through which

the rear part 25 of the lower wall segment 20 can project outwardly, in a similar manner as
part 23. Additionally, several of the modifications shown in the various embodiments can
be used jointly on one housing. For example, the modifications of Fig. 6 and 9; Figs. 7 and
9; and Figs. 9 and 10 can be used together in one housing. It is, therefore, to be understood
that all such modifications, variations, and changes are believed to fall within the scope of

the present invention as defined by the appended claims.



sai d si de extension part. 3. The housi ng 1“ ‘mﬂ“m“ ﬂlll IH“I
Claim1, wherein said upper and | ower wall segments extend t
with respect to a circunference of the clanp over an entire | €ngfh of Sai'd

extension part. 4. The housing according to Claim1,
wherein said upper wall segnent is vaulted.
11

WHAT IS CLAIMED 18S:
1. A one piece housing for a worm driven hose clamp comprising:

a screw having a head and a shank, said shank being threaded,

a vaulted housing upper part and a housing lower part, said vaulted housing
upper part having an opening edge, said vaulted housing upper part receiving said shank
of said screw and supporting said head at said opening edge, said housing lower part
receiving a first end segment and a second end segment of a clamping band, said first end
segment having screw-thread segments, said threaded shank meshing with said screw
thread segments, said housing lower part including a base, said second end segment being
fixed to said base, said housing lower part having only one side extension part for
supporting said housing against turning during tightening of said screw, said side
extension part having an upper wall comprising an upper wall segment, a lower wall
segment and an upward-projecting wall, said upper wall segment and said lower wall
segment overlapping each other, said upward-projecting wall being connected to said base
and, by a transition segment, to said upper wall segment, a portion of said transition
segment being formed to create a cutout, said lower wall segment extending, at least in
part, to an inner side of said upward-projecting wall, said lower wall segment extending,

at least in part, into said cutout of said transition segment.

2. The housing according to Claim 1, wherein said cutout is a slot that
projects, in the longitudinal direction of said transition segment, from an opening edge of

said side extension part.

3. The housing according to Claim 1, wherein said upper and lower
wall segments extend tangentially with respect to a circumference of the clamp over an

entire length of said extension part.

4. The housing according to Claim 1, wherein said upper wall segment

is vaulted.



12 . 5 The housi ng according to Caiml, V\:g [ m
transition segnent is flat and forns an obtuse angle with re mm,rmmi |"ll””",
upper wall segnent and said upward- projecting wall. * ot B s o
The housing according to Claim1, wherein said transition segnent is flat
inits end regions adjacent to a first opening edge and a second openi ng
edge of said side extension part, said trﬁnsition segnent has an
approximately triangul ar shaped cross- seCtion in a mddle region between

said end regions, sakd engyd ggis agcgfdgf_,%{b emxﬂﬁe,gxajm%iﬁ sWdttParﬁﬁﬁ)ﬂ%év\g%

sai d upper wall segnent and sal d “upwar rojectin sai d | ower
segnent haisiftaf) and fornjsearnt obtnset smple withagspect to said upper sdllesegmgntoandodaids upwiard-

transition |
projecting wall.

6. The housing according to Claim 1, wherein said transition segment
is flat in its end regions adjacent to a first opening edge and a second opening edge of said
side extension part, said transition segment has an approximately triangular shaped cross-
section in a middle region between said end regions, said end regions form an obtuse
angle with respect to said upper wall segment and said upward-projecting wall, said lower
wall segment having a projection that engages in said middle region of said transition

segment.

7. The housing according to Claim 1, wherein said upper and said

lower wall segments are joined together as a single piece of material.

8. The housing according to Claim 7, wherein said upper and lower

wall segments are joined by a spot weld.

9. The housing according to Claim 8, wherein said spot weld is a

projection weld.

10.  The housing according to Claim 1, wherein said transition segment

bas a plurality of beads extending in the direction of the bend.

11.  The housing according to Claim 1, wherein said housing is made of
hardened steel, said housing further includes a reverse-lock tab depending from said
housing upper part, said tab engaging a circumferential groove in said screw, which is

disposed between said head and said threaded shank.
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pi ece of material. 8. The housi ng accor di ng to Qaim?
wherein said upper and | ower wall segnents are joined by a spot weld.
9. The housing according to Claim8, wherein said spot weld is a
projection wel d. 10. Tﬁe housi ng according to Claiml,

wherein said transition segment
12.  The housing according to claim 1, wherein said part of said lower

wall segment that extends into said cutout is disposed at a predetermined distance from an

edge of said upper wall segment that is disposed proximate to said screw head.

13.  The housing according to Claim 12, wherein said predetermined
distance approximately corresponds to II ® ad, where ad corresponds to the change of the
outside diameter, in dependency on the temperature within the permissible operating
temperature range of an elastomeric hose that is clamped by said worm driven hose

clamp.



has a plurality of beads extending in the direction of the bend.

11. The housing according to Claim1, wherein said housing is nmade of

har deneéd steel, said housing further includes a reverse-lock tab dependi ng
from sai d housi ng upper part, said tab engaging a circunferential groove in
said screw, which is disposed between said head and sai d threaded shank.
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ONE-PIECE HOUSING OF A WORM DRIVEN HOSE CLAMP

ABSTRACT

A one piece housing (1) for a worm driven hose clamp has upper and a lower parts
(4, 8). The upper part (4) receives a screw shank (5) and supports the screw head (6). The
lower part (8) receives first and second end segments (10, 11) of a clamping band (3). The
first end segment (10) has screw-thread segments (9) meshing with the screw shank (5). The
second end segment (11) is fixed to a base (12) of the lower part (8) having one side extension
(18) for supporting the housing (1) against turnihg during tightening of the screw (2). The side
extension (18) has upper and lower wall segmeﬁts (19, 205 overlapping each other and an
upward-projecting Wall (21) connected to the base (18) and, by a transition segment (22), to the
upper wall segment (19). For reducing the material, but not the strength of the housing, the
lower wall ségmeht (20) extends partly to an inner side of the upward-projecting wall (21) and
partly into a transitign segment cutout (24). ' |

Figure 2 and 3




13 ° . 12. The housing according to claim1, wherein said part
of said |lower wall segnent that extends into said cutout is disposed at a
pr edet er m ned di stance from an edge of said upper wall segment that is

di sposed proximate to said screw head. 13. -~ The housing
according to Caim 12, wherein said predeterm ned distance approxi mately
corresponds to 1|1 [err] [err]d, where [err]d corresponds to the change of

the outside dianeter, in dependency on the tenperature within the
perm ssi bl e operatlng t enperature range of an?ghg}t r|c hose that is
cl arrped by said worm driven hose clfrrp
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