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A tube Support bracket that comprises an aluminum-coated 
Steel Support bracket formed having a circular tube-receiv 
ing aperture and an annular, castellated collar abutting the 
aperture. The aperture and collar are sized for receiving 
therethrough in close-fitting relationship an aluminum alloy 
heat eXchanger tube. The collar, formed by a draw-punching 
process, has a plurality of Spaced-apart, axial tabs sized for 
Swaging against in hoop StreSS and bite the received tube. An 
inner Surface of each of the collar tabs being has at least one 
axial groove therein, the groove being configured for receiv 
ing exterior regions of the received tube when the collar is 
Swaged tightly against the tube to thereby lock the tube in 
the collar and thus in the Support bracket. A corresponding 
method for making a tube Support is disclosed. 
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METALTUBE SUPPORT BRACKET AND 
METHOD FOR SUPPORTING A METALTUBE 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates generally to the field 
of metal tubes and Support brackets therefor, and more 
particularly to brackets for Supporting metal heat eXchanger 
tubes. 

0.003 2. Background Description 
0004 So far as is known to the present inventor, the usual 
practice for Supporting metal tubes, Such as are used for and 
in heat eXchangers, is to provide a Support bracket that is 
constructed, and then welding or brazing the tube to the 
Support bracket. 
0005. A problem associated with such tube support sys 
tems is that the welding or brazing process is relatively time 
consuming and hence costly. Moreover, Substantial skill is 
required for good welding or brazing of the tube to the 
Support bracket; improper welding or brazing may, for 
example cause burning through the metal tube being Sup 
ported, thereby causing fluid leakage from the Supported 
tube. Furthermore, improper welding or brazing may cause 
the Supported tube to work loose from the Support bracket. 
0006 For these and other reasons, the present inventor 
has invented a metal tube Support bracket in which the tube 
to be Supported thereby is passed through an aperture in the 
bracket and is then Securely Swaged into the bracket. The 
result is that the mounting of the tube to the Support bracket 
is fast and Simple and does not require great Skill, thereby 
providing an effective, yet comparatively low cost assembly. 
Moreover Such assembly does not require that the Support 
bracket and tube be constructed from the same metal mate 
rial. 

SUMMARY OF THE INVENTION 

0007. A tube support bracket comprises a metal support 
bracket formed having a circular tube-receiving aperture and 
an annular, castellated collar abutting the aperture, the 
aperture and collar being sized for receiving there-through in 
close-fitting relationship a metal tube, Such as an aluminum 
alloy heat eXchanger tube. The collar is formed having a 
plurality of, preferably four, Spaced-apart, axial tabs sized 
for Swaging against in hoop StreSS and bite against the 
received tube. Moreover, the collar is formed integrally as a 
part of the Support bracket. 
0008 An inner surface of each of the collar tabs is formed 
having at least one axial groove formed therein, the groove 
being configured for receiving exterior regions of the 
received tube when the collar is Swaged tightly against the 
tube to thereby lock the tube in the collar and thus in the 
Support bracket. 
0009. The Support bracket and collar are formed from a 
ductile metal alloy that preferably comprises an aluminum 
coated Steel material. Also preferably, the collar is formed by 
draw-punching S region of the Support bracket. 
0.010 More particularly, a tube support bracket comprises 
a metal Support bracket formed having a circular tube 
receiving aperture and an annular, castellated collar abutting 
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the aperture, the aperture and collar being sized for receiving 
therethrough in close-fitting relationship an aluminum alloy 
heat eXchanger tube. The collar is formed having a plurality 
of Spaced-apart, axial tabs sized for Swaging against in hoop 
StreSS and bite the received tube, an inner Surface of each of 
the collar tabs being formed having at least one axial groove 
therein, the groove being configured for receiving exterior 
regions of the received tube when the collar is Swaged 
tightly against the tube to thereby lock the tube in the collar 
and thus in the Support bracket. 

0011. The collar is formed integrally as a part of the 
Support bracket, and the Support bracket and collar are 
formed from an aluminum-coated ductile Steel alloy, the 
collar being formed by draw-punching a region of the 
Support bracket and the plurality of axial tabs preferably 
comprise four, equally spaced-apart tabs. 

0012. A method for Supporting a metal tube comprises 
the Steps of providing a ductile metal bracket, draw-punch 
ing a region of the Support bracket to form an aperture 
having a contiguous castellated collar with a plurality of 
Spaced-apart axial tabs, the aperture and collar being sized 
for receiving in close-fitting relationship a metal tube. 
Included are the Steps of installing a metal tube through the 
aperture and collar and Swaging the collar against the 
installed tube with Sufficient radial force to cause the axial 
tabs to hoop StreSS and bite against the installed tube. 
0013 Preferably included is the step of forming at least 
one axial groove into an inner Surface of each of the tabs, the 
Swaging Step then Swaging the collar against the installed 
tube with Sufficient force to cause outside regions of the 
installed tube to be extruded into the axial grooves. The step 
of providing a ductile metal bracket preferably includes 
forming the bracket from an aluminum-coated Steel alloy. 
0014 Preferably the step of draw-punching a region of 
the Support bracket includes the preliminary Steps of making 
a hole in the region and them enlarging the hole to form a 
plurality of Spaced-apart radial tabs. The Step of forming a 
plurality of radial tabs preferably includes forming four 
equally Spaced-apart radial tabs, which are Subsequently 
formed into four equally Spaced-apart axial tabs of Said 
collar. 

0015 More particularly, a method for supporting a metal 
tube comprises the Steps of providing a ductile, aluminum 
coated Steel alloy bracket, draw-punching a region of the 
bracket to form an aperture having a contiguous castellated 
collar with four equally Spaced-apart axial tabs, the aperture 
and collar being Sized for receiving in close-fitting relation 
ship a metal tube. 

0016. The method includes the steps of forming at least 
one axial groove into an inner Surface of each of the tabs, 
installing an aluminum alloy heat eXchanger tube through 
the aperture and collar, and Swaging the collar against the 
installed tube with Sufficient radial force to cause the axial 
tabs to hoop StreSS and bite the installed tube and to cause 
outer regions of the installed tube to extrude into the axial 
grOOVeS. 

0017. It is preferred that the step of draw-punching a 
region of the Support bracket includes the preliminary Steps 
of making a hole in the region and them enlarging the hole 
to form four equally Spaced-apart radial tabs which are 
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Subsequently formed into four equally spaced-apart axial 
tabs of the collar by the draw-punching Step. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.018. The aforementioned objects and advantages of the 
present invention, as well as additional objects and advan 
tages thereof will be more fully understood hereinafter as a 
result of a detailed description of a preferred embodiment 
when taken in conjunction with the accompanying drawings 
in which: 

0.019 FIG. 1 is a perspective drawing of the tube support 
bracket of the present invention, showing a castellated collar 
formed in a region of the bracket and showing, in phantom 
lines, a tube installed through the collar; 

0020 FIG. 2 is top plan view of the collar region of the 
Support bracket, showing features of the collar; 

0021 FIG. 3 is a transverse cross sectional drawing, 
taken along line 3-3 of FIG. 1, showing internal features of 
the collar and showing the four axial tabs of the collar 
Swaged tightly against the installed tube, and showing outer 
Surface regions of the installed tube extruded into axial 
grooves formed into an inner Surface of the collar; 

0022 FIG. 4 is an axial cross sectional drawing, taken 
along line 4-4 of FIG. 2, showing inner Surface grooves 
formed in the collar; 

0023 FIG. 5 is an enlarged drawing of a representative 
one of the four tabs of the collar, showing details of the axial 
grooves formed into the inner Surface of the tab, 

0024 FIG. 6 is a cross sectional drawing taken along line 
6-6 of FIG. 2, showing the bracket formed from an alumi 
num-coated Steel material; and 

0025 FIG. 7 is two side views of the collar region of the 
bracket: FIG. 7A showing an initial hole formed in the 
bracket prior to draw-forming of the collar, and FIG. 7B 
showing the hole of FIG. 7A enlarged to form 4 equally 
Spaced-apart radial tabs that Subsequently become the four 
axial tabs of the collar. 

0026. In the various FIGS. identical elements and fea 
tures are given the same reference numbers. 

DESCRIPTION OF A PREFERRED 
EMBODIMENT 

0027. There is depicted in the perspective drawing of 
FIG. 1 a tube support bracket 20 that comprises a bracket 22 
having an axial, castellated collar 24 formed around a 
circular aperture 26 at a bracket first end region 28. Shown, 
in phantom lines is a tube 30 installed axially through 
aperture 26 and collar 24. 

0028 Bracket 22 is shown having three right angle bends 
40, 42 and 44 that effectively divide the bracket into four 
Sections: a first Section 46 (that includes first end region 28), 
a second section 48, a third section 50 and a fourth section 
52. A bracket mounting aperture 54 is formed in fourth 
Section 52 for mounting bracket 22 to a structure (not 
shown). First and second elongate stiffening beads or ribs 60 
and 62, respectively, are formed along central regions of 
respective bracket sections 46 and 48. 
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0029. Together, second and fourth bracket sections 48 
and 52 have an overall length, L., (FIG. 1) that may be about 
5 inches. First bracket Section 46 has an overall length, L, 
(FIG. 2) that may be about 3.25 inches. Bracket 22 has a 
generally uniform width, W., (FIG. 1) that may be about 
1.25 inches, except that fourth section 52 may be a little 
wider. 

0030 Collar 24 is formed as part of bracket 22 by a 
draw-punching operation, as more particularly described 
below. As particularly shown in FIG. 3, and also as seen in 
FIG. 1, collar 24 is formed having four equally Spaced-apart 
axial tabs or ears 68. Each tab 68 may extend for about 45 
degrees and the Separation between each adjacent pair of 
tabs may likewise be about 45 degrees. As shown in FIG. 4, 
collar 24 has an inner diameter, D, that is Selected according 
to an outside diameter, D., (FIG. 1) of tube 30 to provide a 
close fit between the tube and collar when the tube is 
installed through the collar. 

0031. As shown in FIG. 4, collar 24 has an axial thick 
neSS, T, that may be about 0.25 inch. Also as shown, each 
axial tab 68 is spaced from the next adjacent tab by an 
intermediate arcuate recess or cutout 70. Collar 24 is formed 
having at least one, and preferably two as shown in FIGS. 
3-5, relatively small, shallow axial grooves 74 formed into 
an inner collar surface 76 (FIG. 5), the grooves extending 
the entire length of each of tabs 70. Preferably, intermediate 
regions 70 are likewise provided by a pair of axial grooves 
74. Preferably all of axial grooves 74 are equally spaced 
apart around the inside of collar 24. As shown in FIG. 5 for 
a representative tab 68, each groove has a width, W2, that 
may be only about 0.031 inch, and a depth, d, that may be 
only about 0.031 inch. 

0032. As shown in FIG. 6, bracket 22 has an overall 
thickness, T., that may be about 0.060 inch. As shown 
greatly exaggerated, bracket 22 is preferably constructed 
having a malleable metal core 80, made of a material Such 
as a Steel alloy, that is clad with a thin layer of aluminum to 
provide corrosion resistance and facilitate draw-punching or 
draw-forming of collar 24 without cracking. 
0033 FIG. 7 depicts two preliminary steps in the draw 
punching of collar 24. In an initial step depicted in FIG. 7A, 
a circular center hole 90 is punched or drilled in bracket end 
region 25 in the desired location of collar 24. Next, as 
depicted in FIG. 7B, a shaped hole 92 is punched or cut into 
bracket end region around central aperture 90 in a manner 
forming four tabs 68 in a radial direction. Finally, hole 92 is 
draw-punched in a known manner used in industry to form 
tubular products, thereby forming collar 24. 

0034). After collar 24 is formed with four tabs 68 and all 
axial grooves 74, tube 30 is installed through aperture 26 and 
collar 24. Then collar 24 is radially Swaged tightly against 
tube 30 with a radial force sufficient to to hoop stress and 
bite the installed tube and cause an exterior Surface 98 of the 
tube to flow or extrude into grooves 74, thereby locking the 
tube in the collar and hence into bracket 22. 

0035) It will be appreciated that a corresponding method 
for supporting tube 30 in bracket 22 is provided, the method 
comprising the Steps of providing a ductile, aluminum 
coated Steel alloy bracket 22, draw-punching a region of the 
Support bracket to form an aperture 26 having a contiguous 
castellated collar 24 with four equally Spaced-apart axial 
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tabs 68, the aperture and collar being sized for receiving in 
close-fitting relationship metal tube 30. Included are the 
Steps of forming at least one axial groove 74 into inner 
surface 78 of each of tabs 68, installing an aluminum alloy 
tube 30 through aperture 26 and collar 24, and Swaging the 
collar against the installed tube with Sufficient radial force to 
cause the tabs 68 to hoop stress and bite the installed tube 
and to cause regions of the installed tube to extrude into the 
axial grooves. Further included are the preliminary Steps of 
making hole 90 in the region for collar 24 and them 
enlarging the hole to form four equally spaced-apart radial 
tabs 68 which are subsequently formed into four equally 
Spaced-apart axial tabs of the collar by the draw-punching 
Step. 

0.036 Thus, there has been described above a support 
bracket for a metal tube, particularly, a metal heat eXchanger 
tube and a corresponding method for Supporting a tube, for 
purposes of illustrating the manner in which the present 
invention may be used to advantage. It will, however, be 
appreciated that the invention is not limited thereto but 
includes any and all variations and modifications which may 
occur to those skilled in the art without violating the Scope 
and Spirit of the claims as appended hereto. 

What is claimed is: 
1. A tube Support bracket that comprises a metal Support 

bracket formed having a circular tube-receiving aperture and 
an annular, castellated collar abutting Said aperture, Said 
aperture and collar being Sized for receiving therethrough in 
close-fitting relationship a metal tube, Said collar being 
formed having a plurality of Spaced-apart, axial tabs sized 
for Swaging against in hoop StreSS and bite Said received 
tube. 

2. The tube Support bracket as claimed in claim 1, wherein 
an inner Surface of each of Said collar tabs is formed having 
at least one axial groove formed therein, Said groove being 
configured for receiving exterior regions of Said received 
tube when the collar is Swaged tightly against the tube to 
thereby lock the tube in the collar and thus in the support 
bracket. 

3. The tube Support bracket as claimed in claim 1, wherein 
Said collar is formed integrally as a part of Said Support 
bracket. 

4. The tube Support bracket as claimed in claim 1, wherein 
Said Support bracket and collar are formed from a ductile 
metal alloy. 

5. The tube support bracket as claimed in claim 4, wherein 
Said ductile metal alloy comprises an aluminum-coated Steel 
material. 

6. The tube Support bracket as claimed in claim 1, wherein 
Said plurality of axial tabs comprise four, equally spaced 
apart tabs. 

7. The tube support bracket as claimed in claim 1, wherein 
Said collar is formed by draw-punching S region of Said 
Support bracket. 

8. The tube support bracket as claimed in claim 1, wherein 
Said received tube is constructed from an aluminum alloy. 

9. A tube Support bracket that comprises a metal Support 
bracket formed having a circular tube-receiving aperture and 
an annular, castellated collar abutting Said aperture, Said 
aperture and collar being sized for receiving therethrough in 
close-fitting relationship an aluminum alloy heat eXchanger 
tube, Said collar being formed having a plurality of Spaced 
apart, axial tabs sized for Swaging against in hoop StreSS and 
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bite Said received tube, an inner Surface of each of Said collar 
tabs being formed having at least one axial groove therein, 
Said groove being configured for, receiving exterior regions 
of Said received tube when the collar is Swaged tightly 
against the tube to thereby lock the tube in the collar and thus 
in the Support bracket. 

10. The tube support bracket as claimed in claim 9, 
wherein Said collar is formed integrally as a part of Said 
Support bracket, and wherein Said Support bracket and collar 
are formed from an aluminum-coated, ductile Steel alloy. 

11. The tube support bracket as claimed in claim 9, 
wherein Said collar is formed by draw-punching S region of 
Said Support bracket and wherein Said plurality of axial tabs 
comprise four, equally spaced-apart tabs. 

12. A method for Supporting a metal tube, Said method 
comprising the Steps of: 

a. providing a ductile metal bracket; 
b. draw-punching a region of Said Support bracket to form 

an aperture having a contiguous castellated collar with 
a plurality of Spaced-apart axial tabs, said aperture and 
collar being sized for receiving in close-fitting relation 
ship a metal tube; 

c. installing a metal tube through Said aperture and collar; 
and 

d. Swaging Said collar against Said installed tube with 
Sufficient radial force to cause Said axial tabs to hoop 
stress and bite the installed tube. 

13. The method as claimed in claim 12, including the Step 
of forming at least one axial groove into an inner Surface of 
each of Said tabs. 

14. The method as claimed in claim 12, wherein the step 
of Swaging the collar against the installed tube is with 
Sufficient force to cause outside regions of the installed tube 
to be extruded into Said axial grooves. 

15. The method as claimed in claim 12, wherein the step 
of providing a ductile metal bracket includes forming the 
bracket from an aluminum-coated Steel alloy. 

16. The method as claimed in claim 12, wherein the step 
of draw-punching a region of the Support bracket includes 
the preliminary Steps of making a hole in Said region and 
them enlarging Said hole to form a plurality of Spaced-apart 
radial tabs. 

17. The method as claimed in claim 16, wherein the step 
of enlarging the hole includes forming four equally spaced 
apart radial tabs, which are Subsequently formed into four 
equally spaced-apart axial tabs of Said collar. 

18. A method for Supporting a metal tube, Said method 
comprising the Steps of: 

a. providing a ductile, aluminum-coated Steel alloy 
bracket; 

b. draw-punching a region of Said Support bracket to form 
an aperture having a contiguous castellated collar with 
four equally Spaced-apart axial tabs, Said aperture and 
collar being sized for receiving in close-fitting relation 
ship a metal tube; 

c. forming at least one axial groove into an inner Surface 
of each of Said tabs, 

d. installing an aluminum alloy heat eXchanger tube 
through Said aperture and collar; and 
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e. Swaging Said collar against Said installed tube with 
Sufficient radial force to cause Said axial tabs to hoop 
StreSS and bite the installed tube and to cause outer 
regions of Said installed tube to extrude into Said axial 
grOOVeS. 

19. The method as claimed in claim 18, wherein the step 
of draw-punching a region of the Support bracket includes 
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the preliminary Steps of making a hole in Said region and 
them enlarging Said hole to form four equally Spaced-apart 
radial tabs which are Subsequently formed into four equally 
Spaced-apart axial tabs of Said collar by the draw-punching 
Step. 


