
(12) STANDARD PATENT (11) Application No. AU 2003248683 B2
(19) AUSTRALIAN PATENT OFFICE

(54)

(51)

Title
Fluid connector

International Patent Classification(s)
F16L 41/08 (2006.01) F16L 41/02 (2006.01)
F16L 15/00(2006.01)

(21)

(87)

(31)

(43)
(43)
(44)

(71)

(72)

(74)

Application No: 2003248683

WIPO No: W004/001266

Priority Data

(22) Date of Filing: 2003.06.12

Number
10/177,310

(32) Date
2002.06.21

(33) Country
US

Publication Date:
Publication Journal Date:
Accepted Journal Date:

2004.01.06
2004.03.04
2008.12.18

Applicant(s)
MacLean Fogg Company

Inventor(s)
Brewer, Robert;Jakuszeski, Gerald

Agent Attorney
A J PARK, Level 11 60 Marcus Clarke Street, Canberra, ACT, 2601



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization

International Bureau

(43) International Publication Date
31 December 2003 (31.12.2003)

0 1111111111111111111111111111111111111111111111111111111111111111111111111 11111111111111111111

PCT
(10) International Publication Number

WO 2004/001266 A3

(51) International Patent Classification7

(21) International Application Number:
PCT/US

(22) International Filing Date: 12 June 2003

Filing Language:

(26) Publication Language:

Priority Data:
10/177,310 21 June 2002 (21.0(

(71) Applicant (for all designated States
MACLEAN-FOGG COMPANY [US/US
lanson Road, Mundelein, TL, 60060 (IUS).

(72) Inventors; and
Inventors/Applicants (for US only): BREI
[US/US]; 8647 Donna Street, Westland, MI
JAKUSZESKI, Gerald [US/US]; 5190 S
Road, Oxford, MI 48371 (US).

(74) Common Representative: MACLEAN-F
PANY; Alden, Dana, Andrew, 1000 Al
Mundelein, IL 60060 (US).

F16L 15/00 (81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,

S2003/018643 GM, IIR, IIU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC,

S(12.06.2003) I K I.R, LS T T U, IN, MA, MD, MG, MK, MN, MW,
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RIU, SC, SD, SE,

English SG, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ,
VC, VN, YU, ZA, ZM, ZW.

English
(84) Designated States (regional): ARIPO patent (GH, GM,

KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
6.2002) US Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),

except US): European patent (AT, BE, BG, CII, CY, CZ, DE, DK, EE,

1000 Al- ES, F I FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO,
SE, SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM,
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

VER, Robert Declarations under Rule 4.17:

48185 as to applicant's entitlement to apply for and be granted

eymour Lake a patent (Rule 4.17(ii)) jr the following designations AE,
AG, AL, AM, AT AU, AZ, BA, BB, BG, BR, BY BZ. CA,
CH, CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, ES,

OGG COM- Fl, GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP KE,
lanson Road, KG, KP, KR, KZ, LC, LK, LR, LS, LT LU, LV MA, MD, MG,

MK, MN, MW MX, MZ, NO, NZ, OM, PII, PL, PT RO, RU,

[Continued on next page]

(54) Title: FLUID CONNECTOR

(57) Abstract: A fluid connector, comprising a shaft (22) having at least one solid shaft element and a plurality of connector surfaces,
wherein the plurality of connector surfaces includes a surface with a plurality of threads (40) and a plurality of grooves 



W OJ4 2004/001266 A3 1111111 IIU1101111111 i ~~111111111111111111II1111 li111ii11 H 11111111111111 INI
SC SD, SE, SG, SK, SL, TJ, TM. TN, TR, TT TZ, CA, UG,
UZ, VC', VN, YU, ZA, ZM, ZW ARJPO Patent (GIL, GM,
KE, IS, MW MZ, SD, SL, SZ, TZ, LJG, ZM, ZW), Eurasian

patent (AM, AZ, BY~ KG, KZ, MD, Rt, TJ, TM), European
patent (AT, BE, BG, CHi, CY, C, DE, DK, EE, ES, Fl, FR,
GB, GR, HU, IE, LL/, MC NL, Pl RO, SE, SI, SK, LR),
QAPI patent (BFE RI, CF~ CG, C1, CM, GA, GQ, GW

ML, MR, NE, SN, TD, TG)
as to the applicant's entitlement to claim the priority of the
earlier application (Rule 4.1 7(iiifl for the foiirnving desig-
nations AE, AG, AL, AM, AL AU, AZ, BA, BB, BG, BR, BY
BZ4 CA, CHI, CN, CC, CR, CU, CZ, DE, DKX DM, DZ4 EC,
EE ES, FL, GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS,
JP KE, KG, KP KR, KZ, LC, LK, LR, LS, LT LU, LV MA,
MD, MG, MK, MN, MW MX, MZ, NO, NZ, CM, PH, PL,

PT RO, RU, SC, SD), SE SG, SK, SL, TI, TM, TN, TR, 77,
TZ, UA, UG, UZ, VC5, VN, YU, ZA, ZM, ZIV ARJPO patent
(GH, GM, KE, LS, MW MZ, SD, SE, S7, TZ, UG, ZM, 
Eurasian patent (AM, AZ, BY§ KG. KZ MD, RU, TI, TM),

European patent (AT BE, BG. CHi, CY C7, DE, DK, EE,
ES, Fl, ER, GB, GR, lIC, 1K, IL LU, MC, NL, PL RO, SE,
51, SK, TR), CAPlpatent (BE BJ, CF CG, CI, CM, GA, GN,
GQ, GW ML, MR, NE, SN, TD, TG)

-of inventorship (Rule 4.1 7(iv)) for US only

Published:
with international search report

before the expiration of the time limit for amending the
claims ant ito be republishedl in the ev~ent, of receipt. of

amendments

(88) Date of publication of the international search report:
1 July 2004

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations appearing at the begin-

ning of each regular issue of the POT Gazette.



FLUID CONNECTOR

SFIELD OF THE INVENTION

This invention relates to connectors for fluid distribution systems, and

Sparticularly to fluid connectors used to distribute fluids under pressure.

BACKGROUND OF THE INVENTION

Fluid connectors are known in the art and are referred to as "flow bolts" or "flow

00 bolt assemblies." Such devices in the prior art are typically fabricated with external

00 threads and an internal cavity through which fluid flows. Examples of such flow bolts

C are shown in U.S. Patent No. 5,011,192 to Campo, entitled "Bolt Retaining Hydraulic

SEnd Fitting Assembly." However, such flow bolts are weaker connectors because they
C are made with an internal cavity.

The object of the present invention is to go at least some way towards

overcoming this and other disadvantages inherent in prior-art systems, or to at least

provide the public with a useful choice.

SUMMARY OF THE INVENTION

In one aspect, the present invention provides a fluid connector for conducting

fluid, comprising:

a) an elongated shaft and a head including a torque transferring structure

and;

b) the shaft including a plurality of shaft sections between the head and a

free end of the shaft and being substantially solid along its entire length;

c) a first shaft section comprising an outer surface that is threaded;

d) a second shaft section located between the threaded section and the

head and comprising an outer surface that is unthreaded and generally cylindrical in shape;

e) a third shaft section located between the second shaft section and the

head and comprising an outer surface that is unthreaded and generally cylindrical in shape

f) the outer surface of the third shaft section is provided with a diameter

that is greater than a diameter of the outer surface of the second shaft section; and

g) a plurality of longitudinally extending grooves that are provided on the

first shaft section.



In another aspect, the present invention provides a fluid connector for conducting

fluid, comprising:

an elongated shaft and a head that includes a torque transferring

structure;

Cc b) the shaft including a plurality of shaft sections between the head and a

free end of the shaft and being substantially solid along its entire length;

00 c) a first shaft section comprising an externally threaded section;

00 d) a second shaft section located between the threaded section and the end

C and comprising an outer surface that is an unthreaded section and generally cylindrical in
C€3

shape;

e) a third shaft section located between the second shaft section and the

head and comprising an outer surface that is unthreaded and generally cylindrical in shape;

f) the outer surface of the third shaft section is provided with a diameter

that is greater than a diameter of the outer surface of the second shaft section;

g) a fourth shaft section located between the second shaft section and the

third shaft section and comprising an outer surface; and

h) a plurality of longitudinally extending grooves that are provided on the

first shaft section.

In another aspect, the present invention provides a fluid connector for conducting

fluid, comprising:

a) an elongated shaft and a head that includes a torque transferring

structure;

b) the shaft including a plurality of shaft sections between the head and a

free end of the shaft;

c) a first shaft section comprising an outer surface that is threaded;

d) a second shaft section located between the threaded section and the

head and comprising an outer surface that is unthreaded;

e) a third shaft section located between the second shaft section and the

head and comprising an outer surface that is unthreaded;

f) the outer surface of the third section is provided with a diameter that is

greater than a diameter of the outer surface of the second shaft section; and
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I0 g) a plurality of longitudinally extending grooves are provided on the first

0shaft section.

SIn yet another aspect, the present invention provides a method for fabricating a
CD)

bolt, comprising:

Sa) providing a metal rod;

b) providing a die:

Cc c) extruding the metal rod through use of the die;
0 d) cold forming the metal rod, at least in part, to provide a shaft

0 0 and a head, so that:

C i) the head includes a torque transferring structure;

0 ii) the head includes a flange located adjacent to the torque
0
Ci transferring structure;

iii) a generally cylindrical surface is located adjacent to the

flange;

iv) located adjacent to the generally cylindrical surface is a

surface that extends from the generally cylindrical

surface towards an axis of the bolt;

e) rolling a threaded surface into the shaft; and

f) providing a plurality of grooves so that the grooves extend from

an end of the bolt.

The scope of the present invention is defined solely by the appended claims, and

is not affected to any degree by the statements within this summtay. Briefly stated, a

fluid connector, comprising a shaft having at least one solid shaft element and a plurality

of connector surfaces, wherein the plurality of connector surfaces includes a surface with

Splurality of threads and a plurality of grooves.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 depicts a preferred embodiment of a fluid connector.

Figure 2 depicts the bottom view of the preferred embodiment of a fluid connector seen

in Figure 1.

Pigure 3 depicts an lternative embodiment of a fuid connector.

Figure 4 depicts a view of the outside of a second embodiment of a fluid connector.

Figure 5 depicts a third embodiment of a fuid connector.

Figure 6 depicts a fourth embodiment of a tuid connector.

3
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DETAILED DESCRIPTION OF THE PRESENTLY PREFERRED EMBODIMENTS

Turning now to the drawings, FIGS. 1 and 2 show a fluid connector 10 in the

form of a flow bolt constituting a preferred embodiment of the present invention. The

01) flow bolt 10 is composed of a metal, preferably aluminum. According to one aspect of

the present invention, the metal is copper. According to another aspect of the present

invention, the metal is iron.

Those skilled in the art will appreciate that the metal is an alloy. According to

Cc one aspect of the present invention, the metal includes ferrous and non-ferrous materials.
00
11According to another aspect of the present invention, the metal is a steel. Those skilled
00

in the art will appreciate that steel is in a plurality of formulations, such as stainless steel.

CC 10 According to one embodiment of the present invention the steel is a low carbon steel. In

Oanother embodiment of the present invention, the steel is a medium carbon steel.

According to yet another embodiment of the present invention, the steel is a high carbon

steel.

Those with skill in the art will also appreciate that the metal is a super alloy.

According to one aspect of the present invention, the super alloy is bronze; according to

another aspect of the present invention, the super alloy is a high nickel material.

According to yet another aspect of the present invention, the flow bolt 10 is composed

of martensitic material. According to still another aspect of the present invention, the

flow bolt 10 is composed of austenitic material. According to another aspect of the

present invention, the metal is a ferritic material.

The flow bolt 10 includes a shaft 20 and a head 60. The shaft 20 is composed of

at least one of a plurality of shaft sections. According to one aspect of the present

invention, a shaft section is cylindrical in shape. According to another aspect of the

present invention, a shaft section is conical in shape. According to yet another aspect of

the present invention, the shaft sections are solid. According to still another aspect of

the present invention, the shaft sections are hollow.

FIG. 1 depicts the preferred embodiment of the present invention wherein the

flow bolt shaft 20 is composed of a plurality of shaft sections provided with a plurality of

outer surfaces 21, 22, 23, and 40. The shaft 20 includes an upper shaft section having an

outer surface 21 that is generally cylindrical in shape, a lower shaft section that is

provided with an outer surface 22 that is generally cylindrical in shape, intermediate shaft

section that is provided with an outer surface 23 that is generally frusto-conical in shape,

and a shaft section that is provided with an outer surface 40 that is threaded. In the

preferred embodiment, the surface 21 is joined to the surface 22 via the surface 23.



The flow bolt shaft 20 of the present invention is provided with a plurality of

connector surfaces. The surface 22 is an unthreaded surface, as is the surface 21. The

Ssurface 22 has a smaller diameter than the surface 21. The surface 23 is sloped relative

to an axis 11 of the bolt and located adjacent to the surfaces 21, 22.
0
Cc 5 FIG. 1 depicts the preferred embodiment flow bolt 10 of the present invention

composed of a plurality of connector surfaces. FIG. 2 depicts a bottom view of the

OC) preferred embodiment flow bolt 10 of the present invention. The surface 22 and the00

IND surface 40 include a plurality of grooves 50 extending longitudinally from the surface 2300

to an end of the bolt 10. In the bolt 10 there are four such grooves 50 extending spirally

and spaced from each other around the bolt 

The connector surfaces of the present invention perform a plurality of functions.

The threads of the surface 40 function to fasten the fluid connector flow bolt 10 to

another structure. This function is accomplished through the interaction of the threads

and cooperating threads of another structure (not shown).

In use of the flow bolt 10, the grooves 50 function to channel fluid from around

the section 22 of the shaft 20 to the free end of the shaft. This function is accomplished

with at least one groove 50, although more are preferred, as illustrated here.

The flow bolt 10 is fabricated through a plurality of processes. According to one

aspect of the present invention, the flow bolt 10 is machined. According to another

aspect of the present invention, the flow bolt 10 is hot formed or forged. According to

yet another aspect of the present invention, the flow bolt 10 is fabricated through

casting. The preferred embodiment of the flow bolt is cold formed (also known as "cold

head").

The process of cold forming the preferred embodiment begins with a metal wire

or metal rod which is drawn to size. After being drawn to size, the wire or rod is upset

by being run through a series of dies or extrusions. After the wire has been through a

series of dies or extrusions, it has been changed to a semi-formed state. In this semi-

formed state, the metal is rolled so that a surface with at least one groove 50 is formed.

In the preferred embodiment, a plurality of grooves 50 are rolled into the shaft 20 so that

they form spirals. Those skilled in the art will appreciate that a plurality of grooves 

can be fabricated so that they are straight and do not form a spiral, however, and,

furthermore, that the grooves can be fabricated with any degree of spiral.

While the preferred embodiment depicted in FIG. 1 illustrates grooves 

fabricated through rolling, those skilled in the art will appreciate that a groove or grooves



may be fabricated in other ways. The grooves of the present invention are not limited to

fabrication through rolling. As used herein, a groove is any structure which allows for

tb fluid flow on a connector surface.

After a plurality of grooves 50 have been impressed into the surface, threads are

formed on the surface of the shaft section 40 through a similar rolling process. In the

preferred embodiment, threads are rolled to a depth which is half the depth of the

Cc grooves 50. Those skilled in the art will appreciate that the grooves and the threads can
00
IND be made through machining or drilling with a different ratio of relative depths.
00

Furthermore, those skilled in the art will appreciate that the present invention can be

threaded first and then rolled to form the groove.

SThe presently preferred embodiment includes a head 60 provided with a torque

transferring structure 61 and a flange 62.. As used herein, a torque transferring structure

61 is any structure which allows a torque to be transferred to shaft 20 of the present

invention. The torque transferring structure 61 is used to rotate the shaft 20 and tighten

or loosen the threaded connection between the present invention and another structure.

Alternatively, the torque transferring structure 61 is a recessed area such as will fit a

screw driver.

Those skilled in the art will appreciate that torque may be transferred via any of a

plurality of structures and that any such structure can be used without departing from the

spirit of the present invention. Any structure which allows a torque to be transferred to

the shaft 20 of the present invention is a torque transferring structure within the scope of

the present invention.

FIG. 3 depicts the hollow shaft element of an alternative embodiment of the

present invention. In the alternative embodiment of FIG. 3, a surface with a plurality of

threads 40 defines an inner section 24 which accommodates a threaded rod 25. Within

the surface with a plurality of threads 40, a groove 50 is provided through which fluid

flows. As depicted in FIG. 3, the alternative embodiment is preferably provided with a

torque transferring structure 60, which is in the form of a roughened gripping surface 62.

However, as noted above, those skilled in the art will appreciate that torque may be

transferred through other structures, such as a recessed area 61, as depicted in FIG. 4

and previously discussed. FIG. 4 depicts the outer surface 26 of the hollow shaft

element of the alternative embodiment of the present invention with an alternative

torque transferring structure 



FIG. 5 depicts a second alternative embodiment of the present invention. As

Sillustrated in FIG. 5, a surface with a plurality of threads 40 defines an inner section 24

C, which accommodates a threaded rod. Within the surface with a plurality of threads 40, a

;groove is provided through which fluid flows. In the alternative embodiment depicted in

FIG. 5, an opening 27 is provided which accommodates a fluid conveying structure, such

Cc as a nozzle (not shown). Those skilled in the art will appreciate that the opening 27 may

be defined in the outer surface 26. As illustrated in FIG. 5, the inner section 24
Cc,
00 accommodates a threaded rod.

00 FIG. 6 depicts a third alternative embodiment of the present invention

C- configured as a coupler 11. The coupler 11 depicted in FIG. 6 is composed of an outer
Cc,

surface 26 and a surface with a plurality of threads 40 which defines an inner section 24.

C~ The inner section 24 accommodates at least one threaded rod 25, preferably two

threaded rods. Within the threaded surface 40, a groove 50 is provided through which

fluid flows. As depicted in FIG. 6, the coupler 11 is preferably provided with a torque

transferring structure 

The term "comprising" as used in this specification and claims means

"consisting at least in part of'; that is to say when interpreting statements in this

specification and claims which include "comprising", the features prefaced by this

term in each statement all need to be present but other features can also be present.

Related terms such as "comprise" and "comprised" are to be interpreted in similar

manner.
While this invention has been particularly shown and described with references

to preferred embodiments thereof, it will be understood by those skilled in the art that

various changes in form and details may be made therein without departing from the

spirit and scope of the invention as defined by the appended claims.



THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

(1N 1. A fluid connector for conducting fluid, comprising:
t) a) an elongated shaft and a head including a torque transferring

;structure and;
b) the shaft including a plurality of shaft sections between the head

O and a free end of the shaft and being substantially solid along its
entire length;

c) a first shaft section comprising an outer surface that is threaded;
c d) a second shaft section located between the threaded section and the

oO head and comprising an outer surface that is unthreaded andINO
00oO generally cylindrical in shape;

e) a third shaft section located between the second shaft section and
the head and comprising an outer surface that is unthreaded and
generally cylindrical in shape

f) the outer surface of the third shaft section is provided with a
,I diameter that is greater than a diameter of the outer surface of the

second shaft section; and
g) a plurality of longitudinally extending grooves that are provided on

the first shaft section.

2. The fluid connector for conducting a fluid according to claim 1, wherein the
plurality of longitudinally extending grooves extend from the first shaft section into the
outer surface of the second shaft section.

3. The fluid connector of claim 1, further comprising:
a) a fourth shaft section, located between the second and the third

unthreaded sections, comprising an outer surface that is unthreaded
and generally frust-conical in shape; and

b) the grooves extend into immediately adjacent relationship with the
frusto-conical section.

4. The fluid connector of claim 1, further characterized in that the threads are
provided with a thread depth and the grooves are provided with a groove depth,
wherein the thread depth is at least half that of the groove depth.

The fluid connector of claim 1, further characterized in that the threads are
provided with a thread depth and the grooves are provided with a groove depth,
wherein the thread depth is less than the groove depth.

6. The fluid connector of claim 1 further characterized, in that the grooves are
provided with a spiral shape.

7. The fluid connector of claim 1 further characterized, in that the grooves are
equally spaced from each other.



S 8. A fluid connector for conducting fluid, comprising:
a) an elongated shaft and a head that includes a torque transferring

structure;
b) the shaft including a plurality of shaft sections between the head

and a free end of the shaft and being substantially solid along its
entire length;

c) a first shaft section comprising an externally threaded section;
Id) a second shaft section located between the threaded section and the
00oO end and comprising an outer surface that is unthreaded section and

generally cylindrical in shape;
c e) a third shaft section located between the second shaft section and

0 the head and comprising an outer surface that is unthreaded and
generally cylindrical in shape;

f) the outer surface of the third shaft section is provided with a
diameter that is greater than a diameter of the outer surface of the
second shaft section;

g) a fourth shaft section located between the second shaft section and
the third shaft section and comprising an outer surface; and

h) a plurality of longitudinally extending grooves that are provided on
the first shaft section.

9. The fluid connector of claim 8, further characterized in that the grooves are
provided with a spiral shape.

The fluid connector of claim 8, further characterized in that the threads are
provided with a thread depth and the grooves are provided with a groove depth,
wherein the thread depth is at least half that of the groove depth.

11. The fluid connector according to claim 8, further characterized in that the threads
are provided with a thread depth and the grooves are provided with a groove depth,
wherein the thread depth is less than the groove depth.

12. The fluid connector for conducting a fluid according to claim 8, wherein the
plurality of longitudinally extending grooves extend from the first shaft section into the
outer surface of the second shaft section.

13. The fluid connector according to claim 8, wherein the plurality of longitudinally
extending grooves extend from the first shaft section into the outer surface of the second
shaft section and terminate adjacent to the fourth shaft section.

14. The fluid connector according to claim 9, wherein the outer surface of the fourth
shaft section is unthreaded and generally frusto-conical in shape.



The fluid connector of claim 14, further characterized in that the grooves are
tb provided with a spiral shape.

16. The fluid connector of claim 14, further characterized in that the threads are
Cc provided with a thread depth and the grooves are provided with a groove depth,

wherein the thread depth is at least half that of the groove depth.

c 17. The fluid connector according to claim 14, further characterized in that the
0000 threads are provided with a thread depth and the grooves are provided with a groove
00 depth, wherein the thread depth is less than the groove depth.

18. The fluid connector for conducting a fluid according to claim 14, wherein the
plurality of longitudinally extending grooves extend from the first shaft section into the
outer surface of the second shaft section.

19. The fluid connector according to claim 14, wherein the plurality of longitudinally
extending grooves extend from the first shaft section into the outer surface of the second
shaft section and terminate adjacent to the fourth shaft section.

A fluid connector for conducting fluid, comprising:
a) an elongated shaft and a head that includes a torque transferring

structure;
b) the shaft including a plurality of shaft sections between the head

and a free end of the shaft;
c) a first shaft section comprising an outer surface that is threaded;
d) a second shaft section located between the threaded section and the

head and comprising an outer surface that is unthreaded;
e) a third shaft section located between the second shaft section and

the head and comprising an outer surface that is unthreaded;
f) the outer surface of the third section is provided with a diameter

that is greater than a diameter of the outer surface of the second
shaft section; and

g) a plurality of longitudinally extending grooves are provided on the
first shaft section.

21. The fluid connector according to claim 20, wherein the outer surface of the first
shaft section is generally cylindrical in shape.

22. The fluid connector according to claim 20, wherein the outer surface of the
second shaft section is generally cylindrical in shape.

23. The fluid connector according to claim 20, wherein the outer surface of the
second shaft section is generally frusto-conical in shape.
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24. The fluid connector for conducting a fluid according to claim 20, wherein the
o plurality of longitudinally extending grooves extend from the first shaft section into the

o outer surface of the second shaft section.ci

The fluid connector according to claim 20, wherein the plurality of longitudinally
extending grooves extend from the first shaft section into the outer surface of the second
shaft section and terminate adjacent to the third shaft section,

26. The fluid connector according to claim 20, further comprising a fourth shaft

section that is provided with an outer surface.

00 27. The fluid connector according to claim 20, further comprising a fourth shaft
INO section that is provided with an outer surface that is generally frusto-conical in shape.
0

Mn 28. The fluid connector of claim 20, further characterized in that the grooves are

oprovided with a spiral shape.

29. The fluid connector of claim 20, further characterized in that the threads are

provided with a thread depth and the grooves are provided with a groove depth,

wherein the thread depth is at least half that of the groove depth.

The fluid connector according to claim 20, further characterized in that the

threads are provided with a thread depth and the grooves are provided with a groove
depth, wherein the thread depth is less than the groove depth.

31. A method for fabricating a bolt, comprising:
a) providing a metal rod;
b) providing a die:
c) extruding the metal rod through use of the die;

d) cold forming the metal rod, at least in part, to provide a shaft
and a head, so that:
i) the head includes a torque transferring structure;

ii) the head includes a flange located adjacent to the torque
transferring structure;

iii) a generally cylindrical surface is located adjacent to the
flange;

iv) located adjacent to the generally cylindrical surface is a

surface that extends from the generally cylindrical
surface towards an axis of the bolt:

e) rolling a threaded surface into the shaft; and

f) providing a plurality of grooves so that the grooves extend from

an end of the bolt.

11
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C)
Co
ci

32. The fluid connector according to claim 1, 8, or 20 and substantially as hCrin

described with reference to any embodiment disclosed,

33. The method according to claim 31 and substantially as herein described with

reference to any embodiment disclosed.

34. A fluid connector for conducting fluid substantially as herein described with

reference to any embodiment shown in the accompanying drawings.

A method for fabricating a bolt substantially as herein described with reference

to any embodiment shown in the accompanying drawings.

MACLEAN-FOGG COMPANY

TOTAL P.08
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