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1 Introduction

The purpose of this project was to design a device in SolidWorks (SW) using a minimum of 6 parts. This report shows the design of a quadcopter
chassis combined with a hook mechanism at the bottom of the drone. The idea for the project came from trying to investigate if a swarm of flying
objects can collaborate together to lift and move certain items. By adding a hook mechanism, this model of a quadcopter is potentially able to
transport small items from one place to another.

2 Part Drawings

Since there are two sub-assemblies and one final assembly, the drawings are separated by the parts used in each assembly.

2.1 Arm Parts

The arm assembly is composed of the boom (arm chassis), the boom landing gear, the motor and propeller, and the propeller head. The motor, an
EMAX RS2306, and the propeller, a GWS 9050, are parts that will be outsourced. The propeller model was downloaded from GrabCad', while the
motor model was designed in SW using 3D drawings of the motor provided by the manufacturer.

! https://grabcad.com/library/gws-9050-quadcopter-rotor-1



2.1.1 Boom

ek
Y

12X @3 THR U~

FROFRIETARY AND COMNFIDENTIAL

THE INF& RAMRTION <O HTAIMED INTHE

DRAWING BTHESS LE PRO PERTY OF

<IH§ ERT <& MPA HY HAME HERE=. BHY

REPRO BUCTESH IHPART & R 4% & WHoLE

“WEH LETHE Wk [TEH PERMBSISH &F NERT AR e EG e,
<IH§ ERT < &P HY HAME HERE= B

PR HIBMED. A PLCATION

MNotes:

- Fegtures that are
numbered hawe the
exdact concentric
medsurements

- Mote C shows o
chamfered fecture

UHLESS STHERWEE SPECIFIED:

CeIMIERS I MS ARE IM MILLIMETERS
ToLERAMCES:

AHGULAR: MACH: 0%0"
SHMEFPLACE DECIMAL 0.5
TG PLAGE DECIMAL 40,15

IHTERPRET G Ed MIETRIC
T LERA HEIHSG PER: A% ME VT4 S

MATERIAL
ABS

FHEH

Cex HGT 34 ALE DRANHSG

I
I
'J:_ == | 13,44
e | spe— ] G5
B O 21274~ v
HAME LATE
Db A YAN 10F05/2018 WPI
CHECKED TITLE:
ENG APPE. BOO m
MFS APPER.
@ A
< CMIMENTS

SEE  DWG. WO,

@©C] A QC-A005 A

SCALE: 1:22 WEIGHT:

1

SHEET 1 OF 1



2.1.2 Boom Landing Gear
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2.1.3 Propeller Head
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2.2 Hook Parts

The hook assembly is composed of a servo, a servo horn and hook horn, and hook dowel and a hook base. Similar to the motor, the servo, a Hitec
HS-422, is a part that will be outsourced. The simple design on the SW model was created using 3D drawings provided by the manufacturer as

references.



2.2.1 Hook Base
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2.2.2 Servo Horn
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2.2.3 Hook Horn
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2.2.4 Hook Dowel
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2.3 Quadcopter Parts

The final quadcopter assembly is composed of two subassemblies, the arm and the hook, and three essential parts: The top and bottom base of the
quadcopter, and the long landing gears to compensate for the hook assembly. Depending if the hook assembly is added or not, the long landing gears
were designed to be replaced.

12



2.3.1 Long Landing Gear
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2.3.2 Bottom Base
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2.3.3 Top Base
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3 Assembly Drawings

This section explores the drawings of each subassembly and the final quadcopter assembly. Each subassembly drawing consists of two parts: (1) an
exploded view with a BOM included, and (2) a non-standard orthographic view of the assembly with a Revision Table included.

18



3.1 Arm Assembly

4 3
TEM NO. PARTHNO DESCRIPTION MATERIAL QY.
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D
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3.2 Hook Assembly

4 3 2 1
[TEM N, FartNo DESCRIFTION WMATERIAL GTY.
1 GC-H-008 Servo Hom ABS 1
D 2 @iZ-H-00% Hook Hom ABS 1 O
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4 &iC-H-007 Hook Base ABS 1
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REWVISIONS
LONE | REV. DESCRIPTION DATE APPROVED | D
= 5 see.sheetl 10-05-2018 YAV
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3.3 Quadcopter Assembly

4 3
TEM:
No|  PartNo DESCRIPTION  |MATERIAL|GTY.
1 G003 Bottom Base ABS 1
D 2 QCAADD] | Quadcopter Arm N A 4
3 QC-002 Top Base ABS 1
4 | QCA-H-002 Hook Assemioly N/ A ]
Long Landing
5 QC-001 ), ABS 2
B8 3.1M - 3% Cont
6 | 0.5%20 Hex SO%EEFIE%AEMCAP Stainless | 16
SHCS —- 20N HX e Steel
BI83.1M - 3% Cost
7 | 0.5% 16 Hex SO%EEFIE%AEMCAP Stairless | 8
- SHCS - 16N HX 3 Steel
BIB3.1M - 4% Cont
& | 0.7%12 Hex SO%E:EFIE%AEMCAP Stainless | 4
SHCS - 12NHX i Steel
B18.3.1M - 4% Cost
9 | 07x6é Hex SO%EEQE%AEMCAP Stainless | 2
SHCS — 6NHX - Steel
B
A
4 3
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REVISIONS
LONE REV. DESCRIFTION DATE APPROVED
= % See Sheetl 10-05-2018 YAV
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4 Issues

Drawing the parts was one of the hardest tasks since most parts consisted of a multitude of features. This not only made it hard to identify what
needed to be dimensioned, but it made it hard to identify what was over-dimensioned. For future designs, I would add more sheets if there are too
many dimensions.

5 References and Notes

5.1 Simulation Videos

Video on Explosions and Motion Studies: https://youtu.be/OKXjLFVJ22s

5.2 Part Number Naming Legend

QC: Quadcopter Part

QC-A: Arm Subassembly Part
QC-H: Hook Subassembly Part
QCA: Quadcopter Assembly
QCA-A: Arm Subassembly
QCA-H: Hook Subassembly
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https://youtu.be/OKXjLFVJ22s

