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Claims  

1. A joint member for forming a connection between two or more tubes, the joint member 

comprising: 

 two or more acceptor ports, wherein each acceptor port is formed with an inner 

protrusion that (1) is configured to be fitted inside a corresponding tube of the two or more 

tubes when the joint is connected to the corresponding tube and (2) includes one or more fluid 

delivery paths built into a side wall of the inner protrusion; and 

 one or more fluid delivery ports that are in fluid communication with a space between an 

inner surface of the corresponding tube and an outer surface of the inner protrusion when the 

joint is connected to the corresponding tube, said fluid communication provided through the 

one or more fluid delivery paths built into the side wall of the inner protrusion, wherein a first 

fluid delivery port of the one or more fluid delivery ports is an adhesive injection port and a 

second fluid delivery port of the one or more fluid delivery ports is a vacuum port. 

 

2. The joint member of claim 1, wherein at least one of the one or more fluid delivery ports 

is in fluid communication with a container that holds a volume of adhesive. 

 

3. The joint member of claim 2, wherein the volume of adhesive is substantially equal to an 

amount of adhesive needed to fill the space between the inner surface of the corresponding tube 

and the outer surface of the inner protrusion when the joint is connected to the corresponding 

tube. 

 

4. The joint member of claim 2, wherein the container that holds a volume of adhesive is in 

fluid communication with the fluid delivery port with an air tight sealed connection. 

 

5. A method of forming a bond between a joint and a corresponding tube connected to the 

joint, the method comprising: 

 fitting an inner protrusion of the joint into the corresponding tube, wherein the inner 

protrusion includes one or more fluid delivery paths built into a side wall of the inner protrusion 

that provide a channel from one or more fluid delivery ports provided on the joint to a space 

between an inner surface of the corresponding tube and an outer surface of the inner protrusion; 
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 heating at least a portion of the joint to a surface temperature of at least about 50°C; 

 attaching (1) an adhesive source to at least one of the fluid delivery ports and (2) an 

negative pressure source to at least one of the fluid delivery ports; and 

 injecting adhesive into the space between the inner surface of the corresponding tube and 

the outer surface of the inner protrusion by (1) providing adhesive from the adhesive source 

through the at least one fluid delivery ports and (2) pulling adhesive into the space by the 

negative pressure source on the at least one of the fluid delivery port. 

 

6. The method of claim 5, further comprising removing the one or more fluid delivery ports 

provided on the joint after the adhesive sets. 

 

7. The method of claim 5, wherein at least a portion of the surface of the inner protrusion 

comprises one or more centering features. 

 

8. The method of claim 7, wherein the centering features force a predetermined spacing 

distance between the surface of the inner protrusion and the inner surface of the corresponding 

tube. 

 

9. The method of claim 7, wherein the centering features provide one or more channels to 

spread adhesive injected into the space between the inner surface of the corresponding tube and 

the outer surface of the inner protrusion. 

 

10. The method of claim 5, wherein the adhesive has a viscosity of at least about 1,000 cP 

measured at 25°C. 

 

11. A vehicle chassis module or substructure comprises: 

 a plurality of customized joint members and tubes, 

 wherein the joint member comprises two or more acceptor ports, and each acceptor port 

is formed with an inner protrusion that (1) is configured to be fitted inside a corresponding tube 

of the two or more tubes when the joint is connected to the corresponding tube and (2) includes 

one or more fluid delivery paths built into a side wall of the inner protrusion, wherein a first 
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fluid delivery path of the one or more fluid delivery paths is an adhesive injection path and a 

second fluid delivery path of the one or more fluid delivery paths is a vacuum path. 

 

12. The vehicle chassis module of claim 11, wherein the joint member further comprises one 

or more fluid delivery ports that are in fluid communication with a space between an inner 

surface of the corresponding tube and an outer surface of the inner protrusion when the joint is 

connected to the corresponding tube, said fluid communication provided through the one or 

more fluid delivery paths built into the side wall of the inner protrusion. 

 

13. The vehicle chassis module of claim 12, wherein at least one of the one or more fluid 

delivery ports is an adhesive injection port. 

 

14. The vehicle chassis module of claim 12, wherein at least one of the one or more fluid 

delivery ports is a vacuum port. 

 

15. The vehicle chassis module of claim 12, wherein at least one of the one or more fluid 

delivery ports is in fluid communication with a container that holds a volume of adhesive. 

 

16. The vehicle chassis module of claim 15, wherein the volume of adhesive is substantially 

equal to an amount of adhesive needed to fill the space between the inner surface of the 

corresponding tube and the outer surface of the inner protrusion when the joint is connected to 

the corresponding tube. 

 

17. The vehicle chassis module of claim 15, wherein the container that holds a volume of 

adhesive is in fluid communication with the fluid delivery port with an air tight sealed 

connection. 

 

18. The vehicle chassis module of claim 12, wherein at least a portion of the surface of the 

inner protrusion comprises one or more centering features. 
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19. The vehicle chassis module of claim 18, wherein the centering features force a 

predetermined spacing distance between the surface of the inner protrusion and the inner 

surface of the corresponding tube. 

 

20. The vehicle chassis module of claim 19, wherein the centering features provide one or 

more channels to spread adhesive injected into the space between the inner surface of the 

corresponding tube and the outer surface of the inner pro 


