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[57] ABSTRACT 
A clamp structure especially for use in applications in 
which space conditions do not permit any projecting 
parts such as plastically deformable ears, and in which 
outwardly extending hooks adapted to engage in aper 
tures are used to mechanically interconnect the clamp 
structure; to enable tightening of the band about an 
object to the fastened, cold-deformed pressed-out em 
bossments are provided in inner and outer band por 
tions, which extend generally in the circumferential 
direction so that each pressed-out embossment remains 
integral at least on both sides thereof, where the tool 
engaging surfaces thereof are able to withstand very 
large tightening forces in the circumferential direction 
which permit a secure tightening of the clamp structure. 

46 Claims, 2 Drawing Sheets 
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EARLESS CLAMP STRUCTURE 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue specifica 
tion; matter printed in italics indicates the additions made 
by reissue. 

The present invention relates to a clamp structure and 
more particularly to a clamp structure for use in appli 
cations in which space conditions do not permit any 
projecting parts such as plastically deformable ears or 
tightening devices for contracting the clamp structure 
about an object to be fastened. 

BACKGROUND OF THE INVENTION 

Plastically deformable ears of the type which have 
become known as "Oetiker" ears have been used here 
tofore with great success in a variety of clamp struc 
tures. Among these clamp structures, one must differen 
tiate between so-called endless clamp structures and 
open clamp structures which can be closed when in 
stalled about the object to be fastened. While the former 
permit only an axial installment, the latter permit axial 
as well as radial installment. My prior US. Pat. Nos. 
2,614,304 and 3,082,498 are representative of the former 
type of clamps while my prior US. Pat. Nos. 3,465,793; 
3,523,337 and 3,510,918 are representative of the latter 
type. Additionally, known in the prior art are hose 
clamps with so-called screw-type tightening devices in 
which the band ends are drawn together by rotating a 
screw. However, all of these aforementioned types of 
clamps entail the drawback that they include outwardly 
projecting parts that in certain applications preclude use 
of such types of clamps. 
More speci?cally, clamps used with axle boots in the 

automotive industry, in certain applications, must be 
devoid of any projecting parts because of space require 
ments. As a result thereof, closed copper rings were 
used heretofore in the automotive industry which were 
shrunk onto the axle boots by the use of “Magnaform" 
machines. Apart from the high capital expenditures for 
the machinery necessary to perform the magnetic 
shrinking operation on metal rings, such as steel or 
copper rings, this approach inherently involves certain 
limitations since the copper rings can be installed only 
axially. Moreover, for service operations, it is neces 
sary, in case the copper ring is still intact, to destruct the 
copper ring to gain access to the space underneath the 
axle boot which would then require the axial installation 
of a new copper ring to be shrunk over the axle boot. 
Since the machines necessary for shrinking the copper 
rings over the axle boots are normally not available at 
the service organization of a retail dealer in view of the 
high costs connected therewith, it has been common 
practice to stock preassembled axle parts with copper 
rings already shrunk onto the axle boots for exchange 
with corresponding parts in a vehicle requiring service. 
This complicated and costly approach in servicing axles 
with axle boots secured by shrunk copper rings was 
thus also due to the lack of re-useability of the copper 
ring. 

Object of the Invention 

Accordingly, it is a principal object of the present 
invention to provide a clamp structure which can be 
used in applications in which space conditions do not 
permit any projecting parts and which avoids by simple 
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2 
means the aforementioned shortcomings and drawbacks 
encountered in the prior art. 
The underlying problems are solved according to the 

present invention in that a clamp structure having open 
ends is mechanically interconnected at the open ends 
and is provided with tool-engaging embossrnents in 
inner and outer band portions which are formed by 
cold-deformed, pressed~out portions generally in the 
circumferential direction so that each pressed-out por 
tion remains integral at least on both sides thereof with 
the respective remaining band portion. As a result 
thereof, tightening forces of several hundred kg can be 
readily applied by the use of a tool so that the clamp 
structure can be securely tightened about the object to 
be fastened without the use of any other tightening 
means in the clamp structure itself. 
According to another feature of the present inven 

tion, the outer band portion is provided adjacent its 
pressed-out tool-engaging embossment with an elon 
gated opening of such width that the pressed-out tool 
engaging embossment of the inner band portion can 
extend therethrough. The tool-engaging embossrnents 
of the inner and outer band portions are thereby prefer 
ably of complementary shape so that the inner pressed 
out tool-engaging embossment is able to slide under 
neath the outer pressed-out tool-engaging embossment 
during the tightening of the clamp structure whereby 
lateral movement of the inner band portion relative to 
the outer band portion in the axial direction of the 
clamp structure is prevented. 

According to still another feature of the present in 
vention, the inner band portion may be provided with 
an outwardly extending hook spaced from the pressed 
out tool-engaging embossment by such a distance that 
the hook, when extending through the opening, will 
permit a pre-assembly when engaging with the end 
surface of the opening opposite the tool-engaging em 
bossment in the outer band portion. 

In a preferred embodiment of the present invention, 
the cold-deformed pressed-out tool-engaging emboss 
rnents have an at least approximately circularly shaped 
con?guration in axial cross section through the clamp 
structure so that each pressed-out portion is integral 
with the respective inner and outer band portion at least 
along the two sides thereof. 
According to still a further feature of the present 

invention, the inner and outer band portions are pro 
vided with further means effectively eliminating any 
step in the area of overlap thereof, which is formed by 
a tongue-like extension at the free end of the inner band 
portion operable to engage in a tongue-receiving open 
ing or channel formed by an outwardly directed step in 
the outer band portion on the side of its toobengaging 
embossment opposite the opening. In a particularly 
simple construction, only one outwardly extending 
cold-deformed hook with an engaging and abutment 
surfaces performing both guide and support functions 
which extends out of the plane of the inner band portion 
while being integral therewith over at least a substantial 
part of its remaining contour, provides by its engage 
ment in a corresponding aperture the mechanical con 
nection between the inner and outer band portions. The 
engaging and abutment surfaces of this cold-deformed 
hook are thereby approximately V-shaped. as seen in 
plan view. 

If the inner and outer band portions are standard parts 
and are adapted to be mechanically connected with a 
clamping band of suitable length, then it is possible to 



Re. 33,744 
3 

produce a clamp structure of any desired diametric 
dimension by merely cutting the band to suitable length 
and punching out apertures near the two ends thereof 
for engagement with the hooks in the corresponding 
part of the inner and outer band portions. This permits 
a simple "do-it-yourself" approach requiring only two 
standard parts and a supply of clamping bands adapted 
to be cut and prepared by a tool designed therefor. 
These and other objects, features and advantages of 

the present invention will become more apparent from 
the following description when taken in connection 
with the accompanying drawing, which shows, for 
purposes of illustration only, several embodiments in 
accordance with the present invention, and wherein: 

FIG. I is a perspective view of an earless clamp struc 
ture in accordance with the present invention; 
FIG. 2 is a cross-sectional view taken along line 

II—II of FIG. 1; 
FIG 3 is a cross-sectional view taken along line III 

—III of FIG. 1; 
FIG. 4 is a cross-sectional view taken along line 

IV‘IV of FIG. 1; 
FIG. 5 is a plan view on the area of the mechanical 

interconnection of the earless clamp structure illus 
trated in FIG. 1 with the two ends thereof mechanically 
interconnected; 

FIG. 6 is a cross-sectional view taken along line 
VI-Vl of FIG. 5; 
FIG. 7 is a cross-sectional view taken along line VII 

—-VII of FIG. 5; 
FIG. 8 is an axial elevational view on a part of the 

clamp structure of FIG. 1, indicating the manner of 
installation by the use of a clamping tool; 
FIG. 9 is a plan view on a modi?ed embodiment of a 

clamp structure in accordance with the present inven 
tion, in which the inner band portion is provided with 
two support hooks as well as with an additional cold 
deformed hook performing both guide and support 
functions; 
FIG. 10 is an elevational view of the part of the clamp 

structure illustrated in FIG. 9; 
FIG. 11 is a plan view on a part of a still further 

modi?ed embodiment of a clamp structure in accor 
dance with the present invention, in which the inner 
band portion is provided with two support hooks and a 
further hook performing both guide and support func 
tions; 
FIG. 12 is an elevational view of the part of the clamp 

structure illustrated in FIG. 11; 
FIG. 13 is a plan view on a modi?ed embodiment of 

an earless three-partite clamp structure in accordance 
with the present invention consisting of two standard 
parts and of a clamping band; 
FIG. 14 is an elevational view of the parts of the 

clamp structure illustrated in FIG. 13; 
FIG. 15 is a plan view on the clamp structure of FIG. 

13 showing the two standard parts assembled to the 
clamping band while the two standard parts are not yet 
mechanically interconnected; 
FIG. 16 is an elevational view of the clamp structure 

of FIG. 15. 
FIG. 17 is a plan view on the three-partite clamp 

stmcture of FIGS. 13 through 16 showing all the parts 
thereof in the assembled condition; and 
FIG. 18 is an elevational view of the assembled clamp 

structure of FIG. 17. 
Referring now to the drawings wherein like refer 

ence numerals are used throughout the various views to 
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4 
designate like parts, and more particularly to FIGS. 
1-8, reference numeral 10 generally designates in FIG. 
I an earless clamp structure which includes a clamping 
band 11 having open ends adapted to be mechanically 
interconnected. The mechanical interconnection is ef 
fected by an outwardly extending guide hook 12 and 
two support hooks 13 provided on the inner band por 
tion 14 which are adapted to engage in apertures 15 
provided in the outer band portion 16. The guide and 
support hooks 12 and 13 may thereby be constructed as 
disclosed in my prior US. Pat. No. 4,299,012. 
To enable tightening of the clamp structure about an 

object to be fastened by the use of a tightening tool 
generally designated by reference numeral 20 (FIG. 8) 
and having mutually facing end portions 21 and 21' 
provided at the end of the jaws 22 and 22’ of the pincer 
like tightening tool 20, the outer and inner band por 
tions are each provided with a tool-engaging abutment 
24 and 25, respectively, in the form of cold-deformed 
pressed-out embossments of at least approximately 
semi-circularly shaped cross section (FIGS. 3 and 4). 
The pressed-out tool-engaging embossment 24 in the 
outer band portion 16 is thereby essentially semi-cylin 
drical with transverse abutment surfaces 24a and 24b 
while its cylindrical walls in the axial direction are inte 
gral with the outer band portion 16. The cold-deformed 
pressed-out tool-engaging embossment 25 of the inner 
band portion 14, in contrast thereto, has only one tool 
engaging abutment surface 25a while being integral 
with the inner band portion 14 substantially over its 
remaining contour. The outer band portion 16 is also 
provided with an elongated slot or opening 27 between 
its pressed-out embossment 24 and the apertures 15 
which is of such width that the pressed~out tool-engag 
ing abutment 25 of the inner band portion 14 can extend 
therethrough. Moreover, the inner and outer pressed 
out embossments 25 and 24 are thereby of complemen 
tary shape (FIG. 7) so that the pressed-out embossment 
25 of the inner band portion 14 can slide underneath the 
pressedaout embossment 24 of the outer band portion 16 
during tightening of the clamp by means of the tighten 
ing tool 20. 
To enable a sort of pre-assembly, a further outwardly 

extending hook 28 is provided in the inner band portion 
14 adjacent the pressed-out embossment 25 which is 
also adapted to extend through the opening 27 and 
provide pre-assembly when coming into abutment with 
the end face 27a of the opening 27. The hook 28 may 
thereby be a simple punched-out hook of tab-like con 
?guration. 

Since it becomes increasingly important with the 
thinner and harder plastic hose materials to avoid any 
step or discontinuity along the inner objectoengaging 
surfaces of the clamp structure, the clamp structure in 
accordance with the present invention is provided with 
further means which eliminates any step. These means 
are similar to the means disclosed in my prior US. Pat. 
No. 4,299,012 and US. Pat. No. 4,315,348 and include a 
tongue-like extension 31 at the free end of the inner 
band portion 14 which is adapted to engage in a tongue 
receiving channel 32 (FIG. 2) formed by a step 33 and 
two longitudinal cuts 34 and 34' which permit the for 
mation of the channel 32 by pressing out the central 
band portion 35 relative to the lateral band portions 36 
remaining on both sides of the cuts 34 and 34'. As de 
scribed more fully in my aforementioned two patents, in 
the assembled condition (FIG. 8), the tongue-like exten 
sion 31 will engage in channel 32 so that any step is 
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effectively eliminated thereby. The means for eliminat 
ing any step or discontinuity may of course also be 
modi?ed as disclosed in my aforementioned prior pa 
ICDIS. 
FIG. 9 illustrates a preferred embodiment in accor 

dance with the present invention in which the guide 
book 12 of the embodiment of FIGS. 1~8 is replaced by 
a cold-deformed hook 112 performing both guide and 
support functions. This hook 112 is thereby cold 
deformed out of the inner band material 14 in such a 
manner that it is separated from the inner band portion 
14 only along the guide and abutment surfaces 112a and 
112b which are substantially V-shaped as viewed in 
plan view in FIG. 9. Along the rest of its contour, the 
cold-deformed hook 112 is integral with the inner band 
portion. 

In the embodiment of FIGS. 11 and 12, the guide 
hook 12 of the embodiment of FIGS. 1-8 is replaced by 
a guide and support hook 212 which is of tab-like con 
?guration, pressed-out of the band material and extend 
ing generally in the circumferential direction, which is 
provided with a guide surface 212a, much in the manner 
of the tab 4 of my prior US Pat. No. 3,286,314. 
The modi?ed embodiment of an earless clamp struc 

ture illustrated in FIGS. 13 through 18, in which similar 
reference numerals of the 100 series are used to desig 
nate pans corresponding to those of the clamp structure 
of FIGS. 1 through 12, consists of three parts, namely a 
clamping band 11 and of two connecting parts generally 
designated by reference numerals 114 and 116 formed 
by corresponding band portions. The open ends of the 
clamping band 111 are thereby adapted to be mechani 
cally connected with a respective band portion 114 and 
116 while the latter are adapted to be mechanically 
interconnected in a manner similar to the mechanical 
interconnection described in connection with the em 
bodiment of FIGS. I through 12. More speci?cally, the 
band part 116 is mechanically connected with the 
clamping band 111 by means of a guide hook 112' and 
two support hooks 113 provided on the part 116 which 
are adapted to engage in aperture 117 provided near one 
end of the clamping band 111. Similarly, the band part 
114 is adapted to be mechanically connected with the 
opposite end of the clamping band by means of a guide 
hook 112’ and two support hooks 113 adapted to engage 
in apertures 117, in the manner more fully disclosed in 
my prior US. Pat. No. 4,299,012. To permit preassem 
bly, a further approximately L-shaped hook 118 is pro 
vided on each of the band parts 114 and 116 (FIGS. 13 
and 14), which is adapted to be bent over the corre 
sponding end of the clamping band 111, as shown in 
FIGS. 15 and 16 in order to hold the parts 114 and 116 
?xed in position relative to the clamping band 111. 
To enable tightening of the clamp structure about the 

object to be fastened by the use of a tightening tool, 
similar to the tool 20 illustrated in FIG. 8, the band 
portions 116 and 114 are each provided with a tool 
engaging abutment 124 and 125, respectively, consti 
tuted by cold~deformed, pressed-out embossments of at 
least approximately semi-circularly shape in cross-sec 
tion, whereby the pressed-out tool engaging emboss 
ment 124 in the band portion 116 is essentially semi 
cylindrical with transverse abutment surfaces 124a and 
124b while its longitudinal cylindrical walls are integral 
with the outer band portion 116. In contrast thereto, the 
cold deformed pressed-out tool engaging embossment 
125 of the band portion 114 only has one tool engaging 
abutment surface 125a while being integral with the 
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6 
band portion 114 substantially over its remaining con 
tour. 
The band portion 116 is again provided with an elon 

gated opening 127 which is of such width that the 
pressed out tool engaging abutment 125 of the band 
portion 114 can extend therethrough. An outwardly 
extending hook 128 is also provided again in the band 
portion 114 adjacent the pressed-out embossment 125, 
which is adapted to extend through the opening 127 in 
order to provide a preassembly when in abutment with 
the end face 127a of the opening 127. Moreover, the 
inner and outer pressed out embossments 125 and 124 
are again of complementary shape as shown in FIG. 7, 
so that the pressed out embossment 125 of the inner 
band portion 114 can slide underneath the pressed out 
embossment 124 of the outer band portion 116 during 
tightening of the clamp structure by the tightening tool. 
The mechanical interlock between the band portions 

114 and 116 is thereby effected by a cold-deformed 
pressed-out hook 112 similar to the hook 112 of FIG. 9 
which performs both guide and support functions and 
to that end is of approximately V-shaped con?guration 
with inclined surfaces 112a and 112b as seen in plan 
view (FIG. 13). The guide and support hook 112 which 
is adapted to engage in aperture 115a provided in the 
band portion 116, due to its particular configuration and 
construction, is thereby sufficient to withstand the sub 
stantial tightening forces required for installing the 
clamp structure without the use of an ear or the like, 
which forces may attain, depending on thickness and 
width of the band, a magnitude of up to 500 kg and 
more to obtain a clamp structure that seals completely 
satisfactorily. 
To avoid any step or discontinuity along the entire 

inner object engaging surfaces of the clamp structure, 
the clamp structure in accordance with the present 
invention, illustrated in FIGS. 13 through 18, is pro 
vided with further means which eliminated any steps in 
the area of overlap between the band portion 114 and 
the band portion 116, between the band portion 114 and 
one end of the clamping band 111 and between the band 
portion 116 and the opposite end of the clamping band 
111. More speci?cally, to avoid any such step between 
the band portions 114 and 116, the band portion 114 is 
again provided with a tongue-like extension 131 
adapted to engage in a tongue receiving channel formed 
by the step 133 and the longitudinal cuts 134 which 
permit the formation of the tongue receiving channel by 
pressing out the central part 135, having lateral band 
portions 136 on both sides thereof. 
To avoid a step in the area of overlap between the 

two ends of the clamping band 111 and the band por 
tions 114 and 116, the latter are each provided with a 
tongue-like extension 137 adapted to engage in aperture 
138 on the side of the~step 139 opposite the apertures 
117. These means are again similar to the means dis 
closed in my prior US Pat. No. 4,299,012 and 
4,315,348. 
The clamp structure of FIGS. 13 through 18 offers 

the additional advantage that it permits the attainment 
of a clamp structure of any desired diameter by utilizing 
a "do-it-yourseli" approach, so to speak of. For that 
purpose, it is only necessary to stock as standard parts 
the band portions 114 and 116 and a roll of clamping 
band 111, to thereupon cut the clamping band to prede 
termined length and to form apertures 117 and 138 
therein by the use of a tool, such as for example de 
scribed in my prior US. Pat. No. 4,050,154, which may 



Re. 33,744 
7 

also be modified to produce the step 139. By thus utiliz 
ing a three-partite clamp structure consisting of two 
standard parts, it is possible to make, on the spot, a 
clamp structure of desired dimensions, utilizing for 
example, a table indicating the length of the clamping 
band which must be cut off for a given diametric dimen 
sion, when using the standardized parts 114 and 116. 
While I have shown and described several embodi 

ments in accordance with the present invention, it is 
understood that the same is not limited thereto but is 
susceptible of numerous changes and modi?cations as 
known to those skilled in the art and I therefore do not 
wish to be limited to the details shown and described 
herein but intend to cover all such changes and modifi 
cations as are encompassed by the scope of the ap 
pended claims. 

I claim: 
1. A clamp structure, especially for use in applica 

tions in which space conditions do not permit any pro 
jecting parts, such as plastically deformable ears, com 
prising clamping band means having open ends formed 
by an inner and outer band portion intended to overlap, 
and means mechanically interconnecting the overlap 
ping open ends of the band means including outwardly 
extending hook means in the inner band portion opera 
ble to engage in aperture means in the outer band por 
tion in the installed condition of the clamp structure, 
characterized in that the means mechanically intercon 
necting the open ends enable tightening of the band 
means about an object to be fastened and include tool 
engaging means provided in the inner and outer band 
portions, said tool-engaging means being formed by 
pressed-out portions pressed-out of the inner and outer 
band portions and extending generally in the circumfer 
ential direction so that each pressed-out portion remains 
integral at least on both sides thereof with the respec 
tive band portion, whereby said tool-engaging means 
are able to withstand substantial forces in the circumfer 
ential direction without tearing which permit a secure 
tightening of the clamp structure about the object to be 
fastened without the use of any other tightening means 
in the clamp structure, and in that the tool-engaging 
means in the inner band portion is located in the inner 
band portion on the side of the hook means nearer the free 
end of the inner band portion so that in the installed condi 
tion of the clamp structure it comes to lie on the side of the 
aperture means opposite the free end of the outer band 
portion. 

[2. A clamp according to claim 1, characterized in 
that the outer band portion is provided adjacent its 
pressed-out tool-engaging means with an elongated 
opening extending in the direction toward the end of 
the outer band portion and, adjoining said opening, with 
aperture means receiving said hook means, said opening 
being of such width that the pressed-out tool-engaging 
means of the inner band portion can extend there 
through] 

[3. A clamp structure according to claim 2, charac 
terized in that said inner band portion is provided with 
an outwardly extending hook spaced from the pressed 
out tool-engaging means thereof in the circumferential 
direction away from the free end thereof, said hook 
being of such width as to be able to extend through said 
opening and upon engagement with the end surface of 
said opening opposite the tool-engaging means deter 
mining a pre-assembly position of the two tool-engagin g 
means] 
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[4. A clamp structure according to claim 2, charac 

terized in that the pressed-out tool-engaging means of 
the inner and outer band portions are of complementary 
shape so that the inner pressed-out tool-engaging means 
is able to slide under the outer pressed-out tool-engag 
ing means during tightening of the clamp structure] 

5. A clamp structure according to claim 4, character 
ized in that the pressed-out tool-engaging means have 
an at least approximately semi-circularly shaped con?g 
uration in axial cross section through the clamp struc 
ture near at least one end of each pressed-out tool 
engaging means to receive a pointed end of a pincer~like 
tightening tool. 

6. A clamp structure according to claim 5, character 
ized in that the pressed-out tool-engaging means of the 
inner band portion is separated from the inner band 
portion by a generally transversely extending cut but is 
generally integral with the inner band portion over its 
remaining contour. 

7. A clamp structure according to claim 6, character 
ized in that the pressed-out tool-engaging means of the 
outer band portion is separated from the outer band 
portion by two generally transversely extending 
[buts] cuts but is integral with the outer band portion 
along its two sides. 

8. A clamp structure according to claim 5, character 
ized in that the inner and outer band portions are pro 
vided with further means effectively eliminating any 
step in the area of overlap of the free end of the inner 
band portion and of the overlying outer band portion. 

9. A clamp structure according to claim 8, character 
ized in that said further means includes a tongue-like 
extension at the free end of the inner band portion oper 
able to engage in a tongue-receiving means formed at 
least in part by an outwardly directed step in the outer 
band portion on the side of its tool-engaging means 
opposite said opening. 

10. A clamp structure according to claim 9, charac 
terized in that said tongue-receiving means is formed by 
two longitudinal cuts in the outer band portion which 
extend from the step away from the tool-engaging 
means, said cuts leaving a lateral object-engaging bend 
portion on each side and a central band portion out 
wardly displaced relative to the lateral band portions 
and defining in effect a channel for receiving therein 
said tongue-like extension. 

11. A clamp structure according to claim 10, charac 
terized in that at least one hook means is formed by a 
cold-deformed hook having an engaging and abutment 
surface means performing both guide and support func 
tions and extending out of the plane of the correspond 
ing band portion while being integral therewith over at 
least a substantial part of its remaining contour. 

12. A clamp structure according to claim 11, charac 
terized in that said engaging and abutment surface 
means is approximately V-shaped, as seen in plan view. 

13. A clamp structure according to claim 10, charac 
terized in that said inner and outer band portions are 
integral with said band means, and in that at least one 
hook means is a cold-deformed support hook having a 
force-engaging abutment surface extending out of the 
plane of the inner band portion while being integral 
therewith over at least a substantial part of its remaining 
contour. 

14. A clamp structure according to claim 13, charac 
terized in that another hook means performs a guide 
function operable to guide the inner and outer band 
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portions relative to one another during tightening of the 
clamp structure. 

15. A clamp structure according to claim 14, wherein 
said another hook means is a tab-like suspension hook 
extension generally transversely to the circumferential 
direction and separated from the respective inner band 
portion by cuts along its sides and end. 

16. A clamp structure according to claim 14, wherein 
said another book means is a tab-like hook bent out of 
the inner band material and extending generally in the 
circumferential direction, said hook having an inclined 
end face performing a guiding function. 

17. A clamp structure according to claim 14, wherein 
said another hook means is formed by a cold-deformed 
hook having an engaging and abutment surface means 
performing both guide and support functions and ex 
tending out of the plane of the corresponding band 
portion while being integral therewith over at least a 
substantial part of its remaining contour. 

18. A clamp structure according to claim 17, wherein 
said engaging and abutment surface means is of approxi 
mately V-shape, as seen in plan view. 

19. A clamp structure according to claim 10, charac 
terized in that said inner and outer band portions are 
formed by two band portions separate from said band 
means but in overlapping relationship therewith, said 
two band portions being provided with said tool-engag 
ing means and each of said band portions being mechan 
ically connected to a respective end of said band means 
by outwardly extending hook means engaging in corre 
sponding aperture means. 

20. A clamp structure according to claim 19, charac 
terized in that the last-mentioned hook means are pro 
vided in the band portions and the aperture means are 
provided near the ends of the band means. 

21. A clamp structure according to claim 20, charac 
terized in that each band portion is provided with an 
approximately L-shaped pre-assembly hook adjacent 
the innermost hook means which is operable to be bent 
down in the direction toward and over the free end of 
the band means to hold the same in a pre-assembled 
condition relative to the corresponding band portion 
when the hook means of the band portion are in engage 
ment with the aperture means of the band means. 

22. A clamp structure according to claim 20, charac 
terized in that the band portions and the band means are 
provided with further means effectively eliminating any 
steps in the area of overlap of the band portions and the 
respective ends of said band means, said further means 
including a tongue-like extension at each end of the 
band means operable to engage in a tongue-receiving 
means formed at least in part by an outwardly directed 
step in the band means. 

23. A clamp structure according to claim 19, charac 
terized in that in the assembled condition in which the 
clamp structure is tightened about the object to be fas 
tened, the two band portions are mechanically con 
nected with each other by an outwardly extending hook 
means in the inner band portion, which simultaneously 
performs both guide and support functions as it engages 
in an aperture means provided in the outer band por 
tion. 

24. A clamp structure according to claim 23, in which 
said last-mentioned hook means is a cold-deformed 
hook having an engaging and abutment surface means 
that extends out of the plane of the corresponding band 
portion while being integral therewith over at least a 
substantial part of its remaining contour. 
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25. A clamp structure according to claim 24, charac 

terized in that said engaging and abutment surface 
means is approximately V-shaped, as seen in plan view. 

26. A clamp structure according to claim 25, wherein 
only a single cold-deformed hook engaging in one aper 
ture means mechanically interlocks the two band por 
tions. 

[27. A clamp structure according to claim 1, wherein 
the tool-engaging means in the outer band portion is 
located on the side of the aperture means opposite the 
free end of the outer band portion and the tool-engaging 
means in the inner band portion is located between the 
outwardly extending hook means and the free end of 
the inner band portion] 

[28. A clamp structure according to claim 1, wherein 
the inner band portion is located exclusively radially 
inwardly of the outer band portion within the area of 
the mechanical interconnecting means including the 
tool-engaging means] 

[29. A mechanical connection according to claim 28, 
characterized in that said force engaging surface means 
is of approximately V-shape, as seen in plan view] 

[30. A mechanical connection according to claim 29, 
characterized in that only a single such combined guide 
and support hook is used in the mechanical connec 
tion.] 

31. A mechanical connection between two mutually 
overlapping band portions forming part of an open 
clamp structure adapted to be tightened about an object 
to be fastened, in which at least two outwardly extend 
ing hook means provided in the inner band portion are 
operable to form-lockingly engage in an aperture means 
provided in the outer band portion, characterized in 
that at least one hook means is a cold-deformed support 
hook having a force-engaging surface means and an 
other hook means is a combined guide and support hook 
having a force-engaging surface means operable to ini 
tially guide the inner and outer band portions toward 
one another and to absorb circumferentially directed 
forces until assisted in such force absorption by the 
support hook, said combined guide and support hook 
extending in the circumferential direction of the clamp 
structure and being integral with the inner band portion 
over at least nearly its entire circumferential extent, and 
said force-engaging surface means being located in the end 
area of said combined guide and support hook away from 
the free end of the inner band portion. 

32. A mechanical connection according to claim 31, 
wherein said combined guide and support hook is a 
cold-deformed hook with the force-engaging surface 
means along the end thereof away from the free end of 
the inner band portion. 

33. A mechanical connection according to claim 31, 
wherein said combined guide and support hook is a 
tab~like member pressed out of the inner band portion 
and extending generally in the circumferential direction 
of the clamp structure, said force-engaging surface 
means being formed by the inclined, upwardly extend 
ing rear edge of the tab-like member facing away from 
the free end of the inner band portion. 

34. A three-partite clamp structure, especially for use 
in applications in which space conditions do not permit 
any projecting parts. such as plastically deformable 
ears, which consists of two standard parts and of a band 
means of a length depending on the desired diameter of 
the clamp structure in the installed condition when 
tightened about an object to be fastened, characterized 
in that [two] the parts formed by two band portions 



Re. 33,744 
11 

are operable to be mechanically connected with each 
other in the area of overlap thereof by at least one out 
wardly extending hook means in the inner band portion 
engaging in an aperture means in the outer band por 
tion, in that a respective band portion is mechanically 
connected with the corresponding end of the band 
means by hook means engaging in aperture means, and 
in that the inner and outer band portions are provided 
with tool-engaging means offering substantial resistance 
in the circumferential direction, whereby clamp struc 
tures of different diameter can be obtained by choosing 
a suitable length of band means, the tool-engaging 
means being constituted by cold‘deformed, pressed-out 
portions extending generally in the circumferential di 
rection of the clamp structure so that each pressed-out 
portion remains integral at least on both sides thereof 
with the respective band portion and the tool-engaging 
means are able to withstand substantial forces in the 
circumferential direction without tearing to permit a 
secure tightening of the clamp structure about the ob 
ject to be fastened by engagement of the hook means in 
the aperture means without the use of any other tighten 
ing means in the clamp structure. 

35. A clamp structure according to claim 34, charac 
terized in that the pressed-out tool-engaging means of 
the inner and outer band portions are of complementary 
shape so that the inner pressed-out tool~engaging means 
is able to slide under the outer pressed-out tool-engag 
ing means during tightening of the clamp structure. 

36. A clamp structure according to claim [34135, 
characterized in that within each area of overlap of a 
band portion and the band means, further means are 
provided effectively eliminating any step therebetween 
near an inner free end. 

37. A clamp structure according to claim 34, charac 
terized in that within each area of overlap of a band 
portion and the band means, further means are provided 
effectively eliminating any step therebetween near an 
inner free end. 

38. A clamp structure according to claim 37, charac 
terized in that the further means includes a tongue-like 
extension at each inner end of one of the three parts 
operable to engage in a tongue-receiving means formed 
at least in part by an outwardly directed step in the 
respective overlying band part. 

39. A mechanical connection according to claim 38, 
characterized in that each band portion is provided with 
several hook means, one of said hook means being an 
outwardly extending preassembly hook adapted to engage 
in a corresponding aperture means of the band means and 
being operable to be bent down to hold the respective band 
portion and band means in a preassembled condition. 

40. A mechanical connection according to claim 34, 
characterized in that each band portion is provided with 
several hook means, one of said hook means being an 
outwardly extending preassembly hook adapted to engage 
in a corresponding aperture means of the band means and 
being operable to be bent down to hold the respective bond 
portion and band means in a preassembled condition. 

4]. A three-partite clamp structure, which consists of a 
two-portite partial clamp assembly formed by two standard 
parts and of a band means provided with spaced aperture 
means near each end thereo? the band means being of a 
length depending on the desired diameter of the clamp 
structure in the installed condition when tightened about 
an object to be fastened by tightening means provided in the 
two-partite partial clamp assembly, the two parts being 
operable to be mechanically connected with each other in 

5 

20 

25 

30 

3 

40 

45 

50 

55 

12 
the area of overlap thereof by at least two outwardly ex 
tending hook means in the inner band portion formed by 
one of said two parts and operable to engage in correspond 
ing aperture means in the outer band portion formed by the 
other of said two parts, said hook means providing guide 
and support as well as preassembly functions with at least 
one hook means being a cold-deformed hook and another 
hook means being a preossembly hook which is operable to 
be bent down to hold the two parts in preassembled condi 
tion. the two parts being provided with further means ejfec 
tively eliminating any step in the area of mutual overlap of 
the free end of the inner band portion and of the overlying 
outer bond portion including a tongue-like extension at the 
free end of the inner band portion operable to engage in a 
tongue-receiving means ?irmed at least in part by an out 
wardly directed step in the outer band portion and located 
on the side of the innermost aperture means thereof: each 
of the two parts being operable to be mechanically intercon 
nected with the corresponding end of the band means by 
outwardly extending further hook means in each band 
portion operable to engage in corresponding spaced oper 
ture means of the band means, said further hook means 
providing guide and support as well as preassembly func 
tions with at least one further hook means in each band 
portion being a cold-deformed hook and another further 
hook means in each band portion being a preassembly hook 
which is operable to be bent down to hold the corresponding 
band portion in preassembled condition relative to the 
overlying free end of the band means. each end of the band 
means and of the associated end of the corresponding band 
portion being provided with still further means effectively 
eliminating any step in the area of mutual overlap includ 
ing a tongue-like extension at the associated free end of the 
corresponding band portion operable to engage in a tongue 
receiving means formed at least in part by an outwardly 
directed step near the corresponding free end of the bond 
means whereby a clamp structure of any desired size can be 
obtained by utilizing an appropriate length of band means. 

42. A clamp structure according to claim 41, wherein the 
tongue-receiving means in the outer band portion is formed 
by an outwardly displaced central band portion delimited 
on both sides by longitudinal cuts in the outer band portion 
which de?nes in ejj’ect a channel for receiving therein the 
tongue-like extension while leaving lateral band portions 
on both sides of the outwardly displaced central band por 
tion, whereby the channel extends from the step away from 
the tightening means in the outer band portion. 

43. A clamp structure according to claim 42. wherein the 
tongue-receiving means near each end of the band means is 
formed by an aperture means beginning at least within the 
area of the step in the band means and extending away 
from the corresponding free band end. 

44. A clamp structure according to claim 41, wherein the 
tongue-receiving means near each end of the band means is 
formed by an aperture means beginning at least within the 
area of the step in the band means and extending away 
from the corresponding free band end. 

45. A clamp structure. especially for use in applications 
in which space conditions do not permit any projecting 
parts, such as plostically de?trmable ears, comprising 
clamping band means having open ends formed by an 
inner and outer band portion intended to overlap, and 
means mechanically interconnecting the overlapping open 
ends of the band means including outwardly extending 
hook means in the inner band portion operable to engage in 
aperture means in the outer band portion in the installed 
condition of the clamp structure. characterized in that the 
means mechanically interconnecting the open ends enable 



Re. 33,744 
13 

tightening of the band means about an object to be fastened 
and include tool-engaging means provided in the inner and 
outer band portions, said tool-engaging means being 
formed by pressed-out portions pressed-out of the inner and 
outer band portions and extending generally in the circum 
ferential direction so that each pressed-out portion remains 
integral at least on both sides thereof with the respective 
band portion, whereby said tool-engaging means are able to 
withstand substantial forces in the circumferential direc 
tion without tearing which permit a secure tightening of the 
clamp structure about the object to be fastened without the 
use of any other tightening means in the clamp structure, 
and in that the outer band portion is provided adjacent its 
pressed-out tool-engaging means with an elongated opening 
extending in the direction toward the end of the outer band 
portion and. adjoining said opening, with aperture means 
receiving said hook means, said opening being of such 
width that the pressed-out tool-engaging means of the inner 
band portion can extend therethrough. 

46. A clamp structure according to claim 45, character 
ized in that the inner band portion including its tool-engag 
ing means is located in the installed condition of the clamp 
structure radially inwardly of the outer band portion within 
the area between its aperture means and the tool-engaging 
means in the outer band portion. 

47. A clamp structure according to claim 45, character 

entially extending combined guide and support hook hav 
ing a force-engaging surface means located in the area 
thereof opposite the free end of the inner band portion. 
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48. A clamp structure according to claim 47, character 

ized in that the force-engaging su [face means is of approxi 
mately V-shape, as seen in plan view. 

49. A clamp structure according to claim 47. character 
ized in that the force-engaging surface means is formed by 
a rearwardly outwardly slanting surface. 

50. A clamp structure according to claim 47, character 
ized in that only a single such combined guide and support 
hook is used as the hook means in the means mechanically 
interconnecting the overlapping open ends of the band 
means. 

51. A clamp structure according to claim 45, character 
ized in that said inner band portion is provided with an 
outwardly extending hook spaced from the pressed-out 
tool-engaging means thereof in the circumferential direc‘ 
tion away from the free end thereof said hook being of 
such width as to be able to extend through said opening and 
upon engagement with the end surface of said opening 
opposite the tool-engaging means determining a pre-assem 
bly position of the two-engaging means. 

52. A clamp structure according to claim 45, character 
ized in that the pressed-out tool-engaging means of the 
inner and outer band portions are of complementary shape 
so that the inner pressed-out tool-engaging means is able to 
slide under the outer pressed-out tool-engaging means 
during tightening of the clamp structure. 

53. A clamp structure according to claim 45, wherein the 
tool-engaging means in the outer band portion is located on 
the side of the aperture means opposite the free end of the 

, _ 30 outer band rtion and the tool-en a in means in the 
ized in that one of the hook means ts a generally ctrcumfer- ‘D0 g g g inner band portion is located between the outwardly ex 

tending hook means and the free end of the inner band 
portion. 
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