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HIGH VOLTAGE JUNCTION BOX FOR A BATTERY PACK 

 

CROSS-REFERENCE TO RELATED APPLICATIONS 

 

[0001] This disclosure claims priority to and the benefit of U.S. Provisional Application No. 

63/383,660, filed November 14, 2022, titled “Systems and Methods for Improved Battery 

Assemblies for eVTOL Aircraft” (Attorney Docket No. 16163.6005-00000), the contents of 

which is incorporated herein in its entirety and for all purposes.  

TECHNICAL FIELD 

[0002] This disclosure relates generally to the field of powered aerial vehicles. More 

particularly, and without limitation, the present disclosure relates to innovations in aircraft that 

use electrical propulsion systems. Certain aspects of the present disclosure generally relate to 

the high voltage power supply (HVPS) systems and battery assemblies used in the aerial 

vehicles.  

 

SUMMARY 

[0003] Examples of the present disclosure provide a battery pack assembly which includes 

a battery pack comprising a battery pack enclosure and one or more battery cells. The battery 

pack assembly further includes a junction box comprising a junction box enclosure including 

one base wall, four side walls, and one open end. A battery management unit, at least one fuse, 

and at least one switch may be mounted to the base wall. Further, the four side walls of the 

junction box enclosure are secured to the battery pack enclosure. 

[0004] Further, examples of the present disclosure provide an aircraft wing which includes 

a battery pack comprising a battery pack enclosure and one or more battery cells. The aircraft 

wing further includes a junction box comprising a junction box enclosure including one base 

wall, four side walls, and one open end. A battery management unit, at least one fuse, and at 

least one switch may be mounted to the base wall. Further, the four side walls of the junction 

box enclosure are secured to the battery pack enclosure. 

[0004a] In an aspect, the present disclosure refers to a battery pack assembly, comprising: a 

battery pack, the battery pack comprising: a battery pack enclosure; and one or more battery 

cells within the battery pack enclosure; and a junction box, the junction box comprising: a 
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junction box enclosure including one base wall, four side walls connected to the base wall, and 

one open end; and a battery management unit, at least one fuse, and at least one switch, each 

located within the junction box enclosure and mounted to the base wall; wherein the four side 

walls of the junction box enclosure are removably secured to the battery pack enclosure at the 

open end. 

[0004b] In an aspect, the present disclosure refers to an aircraft wing, comprising: a battery 

pack, the battery pack comprising: a battery pack enclosure; and one or more battery cells 

within the battery pack enclosure; and a junction box, the junction box comprising: a junction 

box enclosure including one base wall, four side walls connected to the base wall, and one open 

end; and a battery management unit, at least one fuse, and at least one switch , each located 

within the junction box enclosure and mounted to the base wall; wherein the four side walls of 

the junction box enclosure are removably secured to the battery pack enclosure at the open end. 

 

BRIEF DESCRIPTION OF FIGURES 

[0005] Figure 1a illustrates an example eVTOL aircraft, consistent with embodiments of 

the present disclosure. 

[0006] Figure 1b illustrates a diagram of a high voltage power distribution system for an 

eVTOL aircraft, consistent with embodiments of the present disclosure. 
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CLAIMS 

1. A battery pack assembly, comprising: 

a battery pack, the battery pack comprising:  

a battery pack enclosure; and 

one or more battery cells within the battery pack enclosure; and 

a junction box, the junction box comprising: 

a junction box enclosure including one base wall, four side walls connected 

to the base wall, and one open end; and 

a battery management unit, at least one fuse, and at least one switch, each 

located within the junction box enclosure and mounted to the base 

wall; 

wherein the four side walls of the junction box enclosure are removably secured to the 

battery pack enclosure at the open end. 

2. The battery pack assembly of claim 1, wherein the battery pack enclosure includes a cut­ out 

portion that is covered by the junction box upon securing the junction box enclosure to the 

battery pack enclosure. 

3. The battery pack assembly of claim 1 or 2, wherein each side wall of the junction box 

enclosure has a flanged end that is secured to the battery pack enclosure. 

4. The battery pack assembly of any of claims 1-3, wherein the at least one switch is a 

contactor configured to control power from the one or more battery cells. 

5. The battery pack assembly of any of claims 1-4, wherein the battery pack includes at least 

one cell management unit mounted within the battery pack enclosure to monitor voltage and 

temperature of the one or more battery cells of the battery pack. 

6. The battery pack assembly of claim any of claims 1-5, wherein the battery pack includes at 

least two cell management units mounted within the battery pack enclosure and wherein 

the at least two cell management units are daisy chained together. 

7. The battery pack assembly of claim 6, 

wherein the battery pack assembly comprises a wired connection between the battery 

management unit and a cell management unit of the at least two cell 

management units; and 

wherein the battery management unit is configured to receive the voltage and 

temperature measurements of the one or more battery cells through the wired 
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connection. 

8. The battery pack assembly of any of claims 1-7, wherein the junction box base wall 

includes at least one access panel configured to provide access to electrically connect the 

junction box and the battery pack. 

9. The battery pack assembly of any of claims 1-8, 

wherein the battery pack assembly is mounted inside an aircraft wing; and 

wherein the aircraft wing includes at least one access panel configured to provide 

access to electrically connect the junction box to the battery pack. 

10. The battery pack assembly of claim 9, wherein the battery pack is towards the bottom of 

the aircraft wing and the junction box is towards the top of the aircraft wing relative to 

the battery pack and wherein the access panel is on the top of the aircraft wing. 

11. The battery pack assembly of claim 9, wherein  the battery pack includes at least one 

stiffener and a crush core on the side of the battery pack opposite the junction box. 

12. An aircraft wing, comprising: 

a battery pack, the battery pack comprising:  

a battery pack enclosure; and  

one or more battery cells within the battery pack enclosure; and 

a junction box, the junction box comprising: 

a junction box enclosure including one base wall, four side walls connected 

to the base wall, and one open end; and 

a battery management unit, at least one fuse, and at least one switch , each 

located within the junction box enclosure and mounted to the base 

wall; 

wherein the four side walls of the junction box enclosure are removably secured to the 

battery pack enclosure at the open end. 

13. The aircraft wing of claim 12, wherein the battery pack enclosure includes a cut-out 

portion that is covered by the junction box upon securing the junction box enclosure to 

the battery pack enclosure. 

14. The aircraft wing of claim 12 or 13, wherein each side wall of the junction box enclosure 

has a flanged end that is secured to the battery pack enclosure. 

15. The aircraft wing of any of claims 12-14, wherein the at least one switch is a contactor  

configured to control power from the one or more battery cells. 
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16. The aircraft wing of any of claims 12-15, wherein the battery pack includes at least one 

cell management unit mounted within the battery pack enclosure to monitor voltage and 

temperature of the one or more battery cells of the battery pack. 

17. The aircraft wing of any of claims 12-16, wherein the battery pack includes at least two 

cell management units that are mounted within the battery pack enclosure and wherein 

the at least two cell management units are daisy chained together. 

18. The aircraft wing of claim 17, 

wherein the aircraft wing comprises a wired connection between the battery 

management unit and a cell management unit of the at least two cell 

management units; and 

wherein the battery management unit is configured to receive the voltage and 

temperature measurements of the one or more battery cells through the wired 

connection. 

19. The aircraft wing of any of claims 12-18, wherein the junction box base wall includes at 

least one access panel configured to provide access to electrically connect the junction 

box and the battery pack. 

20. The aircraft wing of claim 19, wherein the battery pack is towards the bottom of the 

aircraft wing and the junction box is towards the top of the aircraft wing relative to the 

battery pack and wherein the top of the aircraft wing includes at least one access panel 

configured to provide access to electrically connect the junction box to the battery pack.  

21. The aircraft wing of claim 12, wherein the battery pack includes at least one stiffener and a 

crush core on the side of the battery pack opposite the junction box.  




