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FUEL JET TUBE AND RELATED METHODS portion may have different outer diameters at different 
portions along the hollow tube portion . 

RELATED APPLICATIONS The fuel jet tube may be machined prior to installing it in 
the throttle body . This may provide a wider variety of 

This application is related to and claims benefit under 35 5 35 . 5 machining options compared to the prior art . In particular , 
U . S . C . $ 119 ( e ) of U . S . Provisional Patent Application Ser . the inner diameter and the shape of the fuel jet tube may be 

machined to higher tolerances than the previously used stake No . 62 / 054 , 151 titled FUEL JET TUBE AND RELATED tubes . This enhanced precision may allow for finer fuel flow METHODS filed on Sep . 23 , 2014 , the entire contents of adjustment 
which are incorporated herein by reference . The fuel jet tube may have an abutment face where the 

outer diameter of the fuel jet tube decreases . This may be 
FIELD OF THE INVENTION where the fastening portion joins the tube portion . This may 

allow the jet fuel tube to form a seal with the throttle body 
The present invention relates to systems and methods main body . 

relating to removable fuel jet tubes . In particular , the present The fuel jet tube may be removably attached to a fuel 
invention relates to removable fuel jet tubes for a throttle 15 entry port in the throttle body main body . The fuel entry port 
body . may include an outer surface and an attachment surface that 

allows the fastening portion of the fuel jet tube to be 
BACKGROUND OF THE INVENTION removably mated to the fuel entry port . The fuel entry port 

may also include an abutment surface that contacts the 
Conventionally , “ stake tubes ” and / or the port inside a 20 abutment face on the fuel jet tube . 

booster are used as the fuel tube between a metering block The fuel entry port may have a space which can accom 
and a chamber of the carburetor main body . These “ stake modate an O - ring , or other seal - forming member , between 
tubes ” are non - removably attached ( spin welded , spin riv the throttle body main body and a portion of the outer 
eted , pressed , or glued ) to the carburetor main body fuel periphery of the fuel jet tube . 

The fuel jet tube may have one or more holes located in intake port and then the inside of the stake tube is drilled out 25 
to the desired size . If the size needs to change or be adjusted , the hollow tube portion . The diameters of each hole may be 

uniform , or one or more holes may have a diameter that is the carburetor must be replaced or the port in which the stake not equal to the diameter of another hole . These holes may tube is inserted must be drilled out , a new stake tube spin have any shape and may be spaced symmetrically or asym 
welded or riveted in and then bored out to the correct size , metrically from one another . In embodiments with holes , the or the booster assembly must be drilled or replaced . It is also 30 e end face may be sealed , or partially sealed , so as to force the 
common for the removal of the stake tube to cause damage fuel out of the holes . 
to the booster assembly , destroying both parts . An end of the fuel jet tube may be angled , which may 

The inside port in which the stake tube is fitted has a flat is fitted has a flat promote smooth fuel flow or direct fuel in a certain direction 
profile which mates with the flat profile of the stake tube to within the chamber into which the fuel jet tube is inserted . 
ensure full contact during spin welding . These stake tubes 35 The fuel jet tube may include an alignment marker , which 
often need to be resized between races . In order to use fuel may be aligned with a corresponding alignment marker on 
tubes with different sizes , the carburetor must be sent to a the throttle body main body to ensure proper orientation of 
machine shop , the stake tube and / or booster drilled out , and the fuel jet tube within a chamber disposed within the 
a new stake tube and / or booster added and machined to the throttle body main body . 
desired size . The other option has been for the entire 40 A tool connecting surface may be disposed on an end of 
carburetor to be completely replaced . the fastening portion . The tool connecting surface may be 

formed of one or more grooves . The grooves may mate with 
SUMMARY OF THE INVENTION protrusions on a tool used for fastening and unfastening the 

fuel jet tube . 
An embodiment of the invention , as shown and described 45 These features , and in particular the removable nature of 

by the various figures and accompanying text , provides a the fuel jet tube and subsequent ability to quickly change out 
the fuel jet tubes based on the desired properties , are a large system , apparatus and method for utilizing removable fuel 
improvement over the conventional stake tube . For example , jet tubes on a throttle body . with exemplary embodiments of the present invention , race A fuel jet tube with a hollow tube portion and a fastening cars may have the diameters of their fuel jet tubes changed portion may be placed in the throttle body main body . The 50 just minutes before a race in order to adjust for atmospheric fastening portion may include a threaded portion , which conditions , track conditions , other environmental factors , may include threads formed so as to mate with an attachment strategy , and / or the user ' s preference / strategy . 

portion on a throttle body at a fuel entry port . It is also Despite carburetors and electronic fuel injection systems 
possible to use connection configurations other than threads . having been in use for decades , the above exemplary advan 

In some embodiments , the threads may not extend to the 55 tages are simply not possible with the conventional stake 
end of the fuel jet tube . Such a configuration may allow the tubes and methods of changing the stake tube type fuel jets . 
placement of a tool connecting surface on the end of the fuel Indeed , all conventional means of changing the character 
jet tube . This tool connecting surface may be interfaced with istics of a stake tube fuel tube require removal of the throttle 
a tool so as to facilitate attachment and detachment of the body main body , multiple machining steps , and the destruc 
fuel jet tube to the throttle body main body . 60 tion of the stake tube fuel tube and possibly the destruction 

The fuel jet tube may have a constant inner diameter . In of the booster . 
some embodiments , the inner diameter of the fuel jet tube 
may vary along the length thereof to alter flow characteris BRIEF DESCRIPTION OF THE DRAWINGS 
tics as desired . 

The outer diameter of the tube portion may be constant 65 FIG . 1 is a partial perspective view of a throttle body 
from the connection to the fastening portion to the distal end showing a fuel jet tube being installed therein according to 
of the fuel jet tube . In some embodiments , the hollow tube an embodiment of the present invention . 
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FIG . 2 shows a partial exploded perspective view of the DETAILED DESCRIPTION OF THE 
throttle body illustrated in FIG . 1 . INVENTION 

FIG . 3 is a perspective view of a portion of the throttle 
body illustrated in FIG . 1 . The present invention will now be described more fully 

FIG . 4 is a perspective view of an embodiment of a fuel 5 hereinafter with reference to the accompanying drawings , in 
jet tube according to an embodiment of the present inven which preferred embodiments of the invention are shown . 
tion . This invention may , however , be embodied in many different 

FIG . 5 is a front elevation view of the fuel jet tube forms and should not be construed as limited to the embodi 
illustrated in FIG . 4 . ments set forth herein . Rather , these embodiments are pro 

FIG . 6 is a rear elevation view of the fuel jet tube he 10 vided so that this disclosure will be thorough and complete , 
and will fully convey the scope of the invention to those illustrated in FIG . 4 . skilled in the art . Those of ordinary skill in the art realize that FIG . 7 is a side elevation view of the fuel jet tube the following descriptions of the embodiments of the present 

illustrated in FIG . 4 . invention are illustrative and are not intended to be limiting FIG . 8 is a cross sectional view of a portion of the throttle 15 in any way . Other embodiments of the present invention will body taken through line A - A in FIG . 3 and showing the fuel readily suggest themselves to such skilled persons having 
jet tube installed . the benefit of this disclosure . Like numbers refer to like FIG . 9 is a perspective cross sectional view of a portion elements throughout . 
of the throttle body taken through line A - A in FIG . 3 with the Although the following detailed description contains 
fuel jet tube absent . 20 many specifics for the purposes of illustration , anyone of 

FIG . 10 is an a cross sectional view of a portion of the ordinary skill in the art will appreciate that many variations 
throttle body taken through line A - A in FIG . 3 and including and alterations to the following details are within the scope 
an O - ring . of the invention . Accordingly , the following embodiments of 

FIG . 11a is an exploded perspective view of a main body the invention are set forth without any loss of generality to , 
and a fuel jet tube of a throttle body according to an 25 and without imposing limitations upon , the invention . 
embodiment of the present invention . In this detailed description of the present invention , a 

FIG . 11b is a bottom plan view of the throttle body main person skilled in the art should note that directional terms , 
body illustrated in FIG . 11a and showing the fuel jet tube such as " above , " “ below , " " upper , " " lower , " and other like 
being inserted into a portion of the throttle body main body . terms are used for the convenience of the reader in reference 

FIG . 12 is an exploded perspective view of the throttle 30 rottle 30 to the drawings . Also , a person skilled in the art should 
body main body and a fuel jet tube of a throttle body notice this description may contain other terminology to 

convey position , orientation , and direction without departing according to an embodiment of the present invention . from the principles of the present invention . FIG . 13 is a bottom plan view of the throttle body main Furthermore , in this detailed description , a person skilled body illustrated in FIG . 12 , and showing the fuel jet tube delle tube 35 in the art should note that quantitative qualifying terms such being inserted into a portion of the throttle body main body . as “ generally , " " substantially , " " mostly , ” and other terms are 
FIG . 14 is a perspective view of an attachment tool used used , in general , to mean that the referred to object , char in connection with installing and removing a fuel jet tube acteristic , or quality constitutes a majority of the subject of 

into a throttle body main body according to an embodiment the reference . The meaning of any of these terms is depen 
of the invention . 40 dent upon the context within which it is used , and the 

FIG . 15 is a front elevation view of the attachment tool meaning may be expressly modified . 
illustrated in FIG . 14 . An embodiment of the invention , as shown and described 

FIG . 16 is a rear elevation view of the attachment tool by the various figures and accompanying text , provides a 
illustrated in FIG . 14 . system , apparatus and method for utilizing removable fuel 

FIG . 17 is a side elevation view of the attachment tool 45 jet tubes on a throttle body . 
illustrated in FIG . 14 . FIGS . 1 - 3 illustrate a throttle body assembly 1000 ( e . g . , a 

FIG . 18 is a perspective view of an extraction tool used to carburetor assembly or electronic fuel injection throttle 
extract a fuel jet tube from the throttle body main body body ) including a throttle body main body 1 and a fuel bowl 
according to an embodiment of the invention . assembly 20 according to an embodiment of the invention . 

FIG . 19 shows a side view of the extraction tool of FIG . 50 The fuel bowl assembly 20 may include a fuel inlet 21 , a 
18 . metering block 22 , a gasket 23 located between the fuel inlet 

FIG . 20 is a flow chart illustrating a method of changing 21 and the metering block 22 , and another gasket 24 located 
a fuel jet tube in a throttle body according to an embodiment between the metering block 22 and the throttle body main 
of the present invention . body ' s metering block mounting face 14 . However , the 

FIG . 21 is a flow chart illustrating a method of installing 55 particular design and components making up the fuel bowl 
a fuel jet tube in a throttle body according to an embodiment assembly 20 and the carburetor 1000 are not particularly 
of the present invention . limited . In addition , it is noted that a carburetor is illustrated 

FIG . 22 is a flow chart illustrating a method of changing for consistency and ease of understanding . However , the fuel 
a fuel jet tube in a throttle body according to an embodiment jet tube 30 is also applicable to electronic fuel injection 
of the present invention . 60 throttle bodies . 

FIG . 23 is a flow chart illustrating a method for manu - In the throttle body main body 1 are one or more cham 
facturing a removable fuel jet tube according to an embodi - bers 11 . The chamber 11 may be configured to have fuel 
ment of the present invention . dispersed there into through the fuel jet tube . In the present 

FIG . 24 is a flow chart illustrating a method of manufac - embodiment , the throttle body main body 1 comprises four 
turing or retrofitting a throttle body main body to fit a 65 chambers 11 . Any number of chambers 11 is contemplated 
removable fuel jet tube according to an embodiment of the and included within the scope of the invention . In some 
present invention . embodiments , the dispersion may be accomplished by a 

ion . 
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dispersion device . The dispersion device may be the fuel jet In some embodiments , the fuel jet tube 30 may have a 
tube 30 or a separate diffusion member such as a booster constant inner diameter D1 . In some embodiments , the inner 
assembly 13 . diameter D1 of the fuel jet tube 30 may be constant along an 

In the present embodiment , during normal operation of entirety thereof to promote certain flow characteristics ( e . g . , 
the throttle body , fuel leaves the metering block 22 at an exit 5 laminar flow ) . However , in other embodiments , the inner 
port and enters the throttle body main body 1 at fuel entry diameter D1 of the fuel jet tube 30 may vary along the length 
port 12 . The fuel jet tube 30 may be disposed in the fuel thereof to provide certain flow characteristics as desired . 
entry port 12 such that the fuel flows through the fuel jet tube The outer diameter D3 of the hollow tube portion 32 may 
30 into the chamber 11 , either directly or through an be constant from the end of the abutment face 36 to the distal 
intermediate dispersing member , such as the booster assem - end of the fuel jet tube 30 . However , in some embodiments , 
bly 13 . The fuel jet tube 30 may be dimensioned with a the outer diameter D3 of the hollow tube portion 32 may 
length that extends into the chamber 11 and , if present , into vary depending on the application and the desired charac 
the booster assembly 13 . The booster assembly 13 may be teristics . By way of example , the outer diameter D3 of the 
connected to the throttle body main body 1 at a connecting 16 hollow tube portion 32 may increase or decrease to a 
portion such as slot ( s ) 9 , into which a portion of the booster different outer diameter D4 at a distal hollow tube portion 
assembly 13 may fit . The booster assembly 13 may include 99 . 
a separate booster main body 8 and a dispersion insert 6 . The Since the fuel jet tube 30 may be machined prior to 
booster main body 8 and dispersion insert 6 may be inte installing in the throttle body , the machining options are 
grally formed as a monolithic unit , or may be provided by 20 greater . In particular , the inner diameter D1 and the shape of 
separate components and / or subcomponents . In addition , the the fuel jet tube 30 may be machined to higher tolerances 
booster assembly 13 may have an H - shape having two than the previously used stake tubes . Thus , the thickness of 
columns 4 extending outwardly from a medial outer surface tube wall 39 can be more precise and thinner and the inner 
of the booster main body 8 , or a single column 4 on one side diameter D1 may be more precise and / or constant , which 
of the booster main body 8 , or any other appropriate shape . 25 may allow finer fuel flow adjustment . The machining meth 
In some embodiments , the fuel jet tube 30 may be dimen - ods discussed herein are for example only , and all other 
sioned so as to fit inside a column 4 of the booster assembly methods of machining the fuel jet tube 30 as are known in 
13 so as to deliver fuel through booster assembly into the the art are contemplated and included within the scope of the 
chamber 11 . invention . 

FIGS . 4 - 7 illustrate a fuel jet tube 30 according to an 30 In some embodiments , the fuel jet tube 30 may have a flat 
embodiment of the invention . The fuel jet tube 30 may distal end face 37 . The distal end of fuel jet tube 30 may 
include a hollow tube 32 and a fastening portion 33 which extend into the chamber 11 within the booster assembly 13 . 
is configured to hold the fuel jet tube 30 into place in the That is , in some embodiments , the fuel jet tube 30 will be 
throttle body main body 1 . The fastening portion 33 may inside of the booster assembly 13 while in the chamber 11 . 
include a threaded portion 34 . The threaded portion 34 may 35 The booster assembly 13 may have a dispersion insert 6 
include threads 35 formed so as to mate with an attachment attached thereto . In such embodiments , fuel may be directed 
portion 102 ( e . g . , threads ) on a portion of a throttle body 1 through the dispersion insert 6 after leaving the fuel jet tube 
at the fuel entry port 12 . In some embodiments , the threads 30 . The length of the hollow tube portion 32 of fuel jet tube 
35 may not extend to the end of the fastening portion 33 3 0 may be configured based on the booster assembly 13 , or 
which is closest to the distal end of the fuel jet tube 30 . This 40 other connecting members , with which the hollow tube 
may provide increased structural integrity for the threads 35 . portion 32 will interact . 

While FIGS . 4 - 10 illustrate an embodiment using The fuel jet tube 30 may be made of brass , steel , alumi 
threaded fastening to attach the fuel jet tube 30 to the throttle num , or any other suitable material for use with a material 
body main body , other methods of attachment are contem - of which the throttle body main body 1 is formed . Such 
plated and included within the scope of the invention , 45 materials include , but are not limited to , metals , metal 
including , but not limited to , latches , interference fits , weld alloys , polymers , composite materials , and the like . 
ing , C - clips , adhesives , and any other appropriate method . The fuel jet tube 30 may also have an abutment face 36 

It is also possible to use different attachable / detachable where the outer diameter of the fuel jet tube 30 decreases . In 
attachment schemes . For example , fastening portion 33 may some embodiments , the abutment face 36 may be located 
include a fastening groove configured to hold a C - clip , or 50 between the threaded portion 34 of the fastening portion 33 
other fastener . The throttle body may also have a groove and the distal end of the fuel jet tube 30 which is inserted 
which can accept the C - clip . In addition , the throttle body into the chamber 11 . A portion of the abutment face 36 may 
main body may also have an access portion configured so as have an outer diameter D2 which is equal to , or substantially 
to provide access to the C - clip . Thus , the clip may be equal to , an inner diameter of the fuel entry port 12 where 
removed to allow change out of the fuel jet tube 30 . 55 the abutment face 36 may contact the throttle body main 

In some embodiments , threads 35 may not extend to a body 1 in an installed state . This may allow the abutment 
proximal end 68 of fuel jet tube 30 . This may allow the face 36 to form a seal between the fuel jet tube 30 and the 
placement of a tool connecting surface , such as grooves 38 , throttle body main body 1 . The seal formed there between 
which can be interfaced with a tool so as to precipitate may be sufficient to prevent the flow of fluid there through . 
attachment and detachment of the fuel jet tube 30 to the 60 The abutment face 36 may be sloped such that the outer 
throttle body main body 1 . While shown as four grooves 38 diameter of the abutment face 36 decreases linearly over a 
in exemplary FIG . 4 , any number of grooves 38 may be distance , non - linearly over a distance , exponentially over a 
used . Indeed , any appropriate tool mating surface may be distance , or any combination thereof . Furthermore , the abut 
used so as to enable the attachment of fuel jet tube 30 . ment face 36 may be configured to facilitate the disposal of 

The proximal end 68 of the fuel jet tube 30 may also 65 a material thereupon configured to facilitate the forming of 
include an inclined surface 58 , which may promote smooth a seal between the fuel jet tube 30 and the throttle body main 
fuel flow . body 1 . 
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As shown in FIGS . 8 - 9 , the throttle body main body 1 such as a slot , triangle , asymmetrical , etc . Holes 40 may be 
may include a fuel entry port 12 , in which the fuel jet tube spaced symmetrically or be spaced asymmetrically from one 
30 may be removably attached . The fuel entry port 12 may another . 
include an outer surface 101 and an attachment surface 102 The holes 40 may be located in a single line parallel to the 
formed so as to allow the fastening portion 33 of the fuel jet 5 axial direction of the hollow tube 32 . These holes may face 
tube 30 to be removably mated . In some embodiments , the the same direction , or may be shaped so as to face , or project 
attachment surface 102 includes threads which correspond fuel , in different directions . In some embodiments , the holes 
to and enable attachment by the threads of fastening portion 40 may be disposed so as to face different directions and / or 
33 . The fuel entry port 12 may also include an abutment may be located in positions so as to not form a single line 
surface 17 . In some embodiments , the abutment surface 17 10 along the axis of the hollow tube 32 . 
may be located between the attachment surface 101 and a The end face 37 may be sealed , or partially sealed , so as 
tube accommodation surface , in which a portion of the to force the fuel out of holes 40 and not out of any of , or out 
hollow tube 32 fits . FIG . 9 shows the throttle body main of just a portion of , the end face 37 , as desired . 
body 1 with the fuel jet tube 30 absent ( e . g . , before attach - In addition , the end face 37 may also be angled relative to 
ment or after removal of the fuel jet tube 30 ) . 15 a longitudinal axis of the hollow tube 32 or shaped so as to 

The abutment surface 17 in the throttle body 1 may have direct fuel in a certain direction within the chamber 11 . For 
a surface with an inner diameter equal to or less than the instance , as illustrated in FIGS . 12 and 13 , the fuel jet tube 
maximum diameter of the abutment face 36 . In some 30 may have a face with a slope angled at forty five degrees 
embodiments , the abutment surface 17 may have a diameter to the longitudinal axis of the hollow tube 32 . However , the 
less than that of the abutment face 36 to ensure a tight seal . 20 angle and shape of the end face 37 may be varied depending 
The abutment surface 17 may have a ridge shape , and / or the on the desired fuel dispersion characteristics , such as having 
abutment surface 17 may have a surface which is sloped at a thirty degree angle or a downward pinched area on the top 
the same or different angle as that of the abutment face 36 . of the end face 37 , or any other angle and / or shape combi 

In some embodiments , using a ridge or sloping shape nation . In addition , the length which the hollow tube portion 
which does not match the shape of the abutment face 36 may 25 32 extends into the chamber ( e . g . , how far across the 
allow a seal to be formed at a set circumference of the chamber 11 the fuel jet tube 30 extends ) may be adjusted 
abutment face 36 . This may reduce the machining require - depending on the holes 40 , the end face 37 shape or other 
ments for the abutment surface 17 . For instance , by using a considerations . 
slightly non - matching profile , it may enable the abutment In some embodiments , the features of FIGS . 11A and 12 
face 36 to contact the throttle body main body around a 30 may be combined , such as a hollow tube 32 with both holes 
circumference of the abutment face 36 , such that only a 40 and an angled end face 37 , depending on the dispersion 
portion of the abutment face 36 needs to contact the abut - characteristics desired by the user . 
ment surface 17 . This may be useful as the shaping method Indeed , any of the fuel jet tube 30 characteristics ( diam 
for the abutment face 36 , in some instances , may be more eter , shape , exit hole ( s ) characteristics , etc . ) , or combina 
precise than the shaping methods available for the abutment 35 tions thereof , may be altered to adjust the dispersion char 
surface 17 ( e . g . , drilling out the abutment surface 17 versus acteristics of fuel into chamber 11 . 
using a precision lathe for the abutment face 36 ) . In other In some embodiments , where the fuel jet tube 30 includes 
embodiments , the precision for forming the abutment face the diffusion portion ( e . g . , holes 40 and / or a slanted end face 
36 and the abutment surface 17 may be approximately the 37 ) , the fuel jet tube 30 also may include an alignment mark 
same ( e . g . , both made with an automated machining tool ) . 40 41 . The alignment mark 41 may include a printed line , a 
The shaping methods discussed herein are for example only , groove , a raised portion , or any other suitable marker . The 
and all other methods of shaping each of the abutment throttle body main body 1 may also include an alignment 
surface 17 and the abutment face 36 as are known in the art marker 42 . Thus , the two alignment markers 41 and 42 can 
are contemplated and included within the scope of the be aligned so that , when the fuel jet tube 30 is threaded or 
invention . 45 otherwise attached to the throttle body main body 1 , the 

In some embodiments , as illustrated in FIG . 10 , the fuel holes 40 and / or shaped end face 37 have the correct orien 
entry port 12 may have a space 7 which can accommodate tation in chamber 11 . 
an O - ring 70 or other seal - forming member , such as gaskets , A tool for fastening and unfastening the fuel jet tube 30 
between the throttle body main body 1 and a portion of the according to an embodiment of the invention is illustrated in 
outer periphery of the fuel jet tube 30 . In some embodi - 50 FIGS . 14 - 17 . A fastening tool 50 may include a shaft 51 and 
ments , the O - ring 70 may be positioned between the abut - an engagement portion 52 which is configured to engage 
ment face 36 and the abutment surface 17 . In some embodi - m with a tool connecting surface , such as grooves 38 on fuel 
ments , the abutment face 36 may be a flat ridge jet tube 30 . The engagement portion 52 may include one or 
perpendicular to the axis of the fuel jet tube 30 . more protrusions 53 , arranged to correspond to , for example , 
As illustrated in FIGS . 11A - 13 , the fuel jet tube 30 may 55 grooves 38 . The engagement portion 52 may also include an 

be used without a separate diffusing member , and instead be insertion portion 54 , which may include a projection in the 
exposed to the chamber 11 . This may allow the use of fewer axial direction configured to fit into the inside diameter of 
parts , and provide the ability to change the diffusion char - the fastening portion 33 . The engagement portion 52 may 
acteristics for a chamber 11 without the need for replacing also include a sloped surface 55 , to further promote proper 
an additional member . 60 positioning of the protrusions 53 into grooves 38 . Once the 

In some embodiments , as illustrated in FIGS . 11A and fastening tool 50 is mated with the engagement portion 52 , 
11B , fuel jet tube 30 may have one or more holes 40 located the fuel jet tube 30 may be secured to the throttle body main 
in the hollow tube portion 32 . The number of holes 40 is not body 1 ( e . g . , screwed in ) or unsecured from the throttle body 
particularly limited . Furthermore , the diameter of each hole main body 1 ( e . g . , unscrewed ) . 
40 may be uniform for each hole 40 , or one or more holes 65 Although FIG . 15 illustrates an embodiment having four 
40 may have a diameter that is not equal to the diameter of evenly spaced protrusions 53 to match the illustrated 
another hole 40 . In addition , holes 40 may have any shape , grooves 38 in the proximal end face of the fuel jet tube 30 , 
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the fastening tool 50 and grooves 38 is not limited to such main body at block 2210 . The fuel jet tube is then extracted 
a configuration . For instance , the grooves 38 may be of any from the throttle body main body as a single unit at block 
shape , number , and / or distribution and the fastening tool 50 2215 . A new fuel jet tube of the desired internal diameter 
can be made to complement the grooves 38 in whole or in and / or any other characteristics is selected at block 2220 . 
part ( e . g . , two protrusions 53 to mate with a fuel jet tube 30 5 The selected fuel jet tube is then inserted at least partially 
having two grooves 38 ) . into the fuel entry port at block 2225 . Once inserted into the 

A tool for extracting the fuel jet tube 30 according to an fuel entry port , the fuel jet tube is fixed relative to the main 
embodiment of the invention is illustrated in FIGS . 18 and throttle body at block 2230 . The method ends at block 2235 . 
19 . As can be seen in FIG . 18 , the extraction tool 60 may An exemplary method of manufacturing a fuel jet tube is 
include a handle portion 61 and a shaft portion 62 , the shaft 10 illustrated in FIG . 23 . The method starts at block 2305 , a 
portion 62 having an outer diameter less than an inner desired inner diameter of the fuel jet tube is formed at block 
diameter of the fuel jet tube 30 . On a distal end of the shaft 2310 , and the outer diameter of the fuel jet tube is then 
portion 62 may be an engaging portion 63 , such as a ridge machined to the desired shape using a reduction process at 
which extends radially outward from the shaft portion 62 . block 2315 . The method ends at block 2320 . The order of 
The extraction tool 60 may be inserted inside a disengaged 15 method steps 2310 and 2315 may be interchangeable 
fuel jet tube 30 . The end face 37 of the fuel jet tube 30 may depending on manufacturing preferences . 
then interface with and be caught by engaging portion 63 An exemplary method of manufacturing , or retrofitting , a 
and the fuel jet tube 30 may be pulled out of the throttle body throttle body main body to be compatible with a fuel jet tube 
main body 1 . is illustrated in FIG . 24 . The method starts at block 2405 . A 

In some embodiments , the fuel jet tubes 30 may come in 20 desired inner diameter for the fuel inlet port at the hollow 
a variety of inner diameters D1 . For example , the fuel jet tube portion is formed at block 2410 . The desired attachment 
tubes 30 may be provided in 1 / 1000 inch increments , or other portion ( e . g . , threads ) is formed so as to attachably and 
appropriate size variations , and / or with different dispersion detachably mate to the fastening portion of fuel jet tube at 
characteristics ( e . g . , the holes 40 in hollow tube 32 or no block 2415 . The method ends at block 2420 . 
holes 40 for use with a booster assembly 13 ) . Therefore , the 25 While the above embodiments have been directed to the 
inner diameter D1 of each of the fuel jet tubes 30 of a throttle fuel jet tube of a throttle body , the invention is not limited 
body assembly 1000 may be changed independently without to such . Indeed , any of the fuel inlet tubes , such as a tube 
the need to machine the throttle body main body 1 . suitable for insertion into aperture 110 , may be made as 

These features , and in particular the removable nature of removable fuel jet tubes with similar characteristics to those 
the fuel jet tube 30 and subsequent ability to change out the 30 recited above . 
fuel jet tubes 30 based on the desired properties , are a large Some of the illustrative aspects of the present invention 
improvement over the conventional stake tube . For example , may be advantageous in solving the problems herein 
with exemplary embodiments of the present invention , race described and other problems not discussed which are 
cars may have the diameters of their fuel jet tubes 30 discoverable by a skilled artisan . 
changed just minutes before a race in order to adjust for 35 While the above description contains much specificity , 
atmospheric conditions , track conditions , other environmen - these should not be construed as limitations on the scope of 
tal factors , strategy , and / or the user ' s preference / strategy . any embodiment , but as exemplifications of the presented 

Despite carburetors and electronic fuel injection systems embodiments thereof . Many other ramifications and varia 
having been in use for decades , the above exemplary advan - tions are possible within the teachings of the various 
tages are simply not possible with the conventional stake 40 embodiments . While the invention has been described with 
tubes and methods of changing the stake tube type fuel jets . reference to exemplary embodiments , it will be understood 
Indeed , all conventional means of changing the character - by those skilled in the art that various changes may be made 
istics of a stake tube fuel tube require removal of the throttle and equivalents may be substituted for elements thereof 
body main body , multiple machining steps , and the destruc without departing from the scope of the invention . In addi 
tion of the stake tube fuel tube and possibly the destruction 45 tion , many modifications may be made to adapt a particular 
of the booster . situation or material to the teachings of the invention with 

A method for changing a fuel jet tube according to an out departing from the essential scope thereof . Therefore , it 
embodiment of the invention is illustrated in FIG . 20 . The is intended that the invention not be limited to the particular 
method starts at block 2005 . The fuel jet tube is then embodiment disclosed as the best or only mode contem 
disengaged from the throttle body at block 2010 . At block 50 plated for carrying out this invention , but that the invention 
2015 , the fuel jet tube is extracted from the throttle body as will include all embodiments falling within the description 
a single unit . At block 2020 , a new fuel jet tube is inserted of the invention . Also , in the drawings and the description , 
into the fuel entry port . The new fuel jet tube is then attached there have been disclosed exemplary embodiments of the 
to the throttle body main body , through the use of the invention and , although specific terms may have been 
fastening portion at block 2025 . The method ends at block 55 employed , they are unless otherwise stated used in a generic 
2030 . and descriptive sense only and not for purposes of limitation , 

Another exemplary method of installing a fuel jet tube is the scope of the invention therefore not being so limited . 
illustrated in FIG . 21 . The method starts at block 2105 . The Moreover , the use of the terms first , second , etc . do not 
fuel jet tube of the desired final inner tube diameter is denote any order or importance , but rather the terms first , 
selected at block 2110 . The selected fuel jet tube 30 is then 60 second , etc . are used to distinguish one element from 
inserted at least partially into the fuel entry port at block another . Furthermore , the use of the terms a , an , etc . do not 
2115 . Once inserted into the fuel entry port , the fuel jet tube denote a limitation of quantity , but rather denote the pres 
is fastened to the main throttle body at block 2120 . The ence of at least one of the referenced item . 
method ends at block 2125 . What is claimed is : 

An exemplary method of changing out fuel jet tubes is 65 1 . A fuel tube system comprising : 
illustrated in FIG . 22 . The method starts at block 2205 . The a tube , having an outer diameter and a length , further 
current fuel jet tube is unfastened from the throttle body comprising a proximal tube portion adjacent to the 
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fastening portion and a distal tube portion opposite the 6 . A fuel tube system comprising : 
proximal tube portion , wherein the distal tube portion a tube , having a length , further comprising a proximal 
has an outer diameter smaller than an outer diameter of tube portion adjacent to the fastening portion and a 
the proximal tube outer diameter ; distal tube portion opposite the proximal tube portion , 

a fastening portion connected to and extending outwardly 5 wherein the distal tube portion has an outer diameter 
smaller than an outer diameter of the proximal tube from the tube , the fastening portion having an outer outer diameter ; diameter larger than the outer diameter of the distal a fastening portion connected to and extending outwardly 

tube portion and proximal tube portion , wherein the from the tube , the fastening portion having an outer 
fastening portion further comprises an abutment face diameter larger than the outer diameter of the proximal 
having a first abutment end with an outer diameter that 10 tube portion and the distal tube portion , wherein the 
is substantially similar to the outer diameter of the fastening portion further comprises an abutment face 
fastening portion and a second abutment end with an having a first abutment end with an outer diameter that 
outer diameter that is substantially similar to the outer is substantially similar to the outer diameter of the 
diameter of the tube , wherein the second abutment end fastening portion and a second abutment end with an 

outer diameter that is substantially similar to the outer is disposed adjacent to the tube , the abutment face diameter of the proximal tube portion , wherein the angling away from the tube and extending to the second second abutment end is disposed adjacent to the proxi 
abutment end ; mal tube portion , the abutment face angling away from 

a first threaded portion disposed on the outer diameter of the proximal tube portion and extending to the second 
the fastening portion ; and abutment end ; 

a tool connecting surface provided by a plurality of tool a first threaded portion disposed on the outer diameter of 
engagement grooves formed on an end of the fastening the fastening portion ; 
portion ; a plurality of tool engagement grooves formed on an end 

wherein the first threaded portion extends from adjacent of the fastening portion ; 
to a bottom portion of at least one of the plurality of tool 25 urality of tool 25 one or more apertures disposed on the length of the tube ; 

and engagement grooves . 
2 . The fuel tube system of claim 1 further comprising one a tube alignment marker disposed on the fastening portion 

or more apertures disposed on the length of the tube . configured to align with a body alignment marker 
3 . The fuel tube system of claim 1 wherein the tube disposed on an attachment surface . 

includes an end opposite from the fastening portion that is 30 30 7 . The fuel tube system of claim 6 wherein the first 
threaded portion extends from adjacent to a bottom portion sealed . 

4 . The fuel tube system of claim 1 wherein the tube of at least one of the plurality of tool engagement grooves ; 
includes an end opposite from the fastening portion having and wherein the distal tube portion has a sealed end with an 

angled face opposite from the fastening portion . an angled face . 
5 . The fuel tube system of claim 1 further comprising a 35 1 2 35 8 . The fuel tube system of claim 6 wherein the tube is 

tube alignment marker disposed on the fastening portion configured to extend into a booster assembly disposed 
configured to align with a body alignment marker disposed within a chamber disposed within a throttle body main body . " 
on an attachment surface . * * * * * 

20 
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