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Model selection

Operating range

Model No. Arm length 4-axis
mm 2-axis o
de (Z-axis rotation)
9 deg
KHL-300 300 (125+175) +125 +145 0to 160 +360
- KHL-400 400 (225+175) +125 +145 0to 160 +360
r
~ KHL-500 500 (200+300) +125 +145 0 to 150 +360
KHL-600 600 (300+300) +125 +145 0to 150 +360
KHL-700 700 (400+300) +125 +145 0to 150 +360
How to order
® Main unit + controllerv
(KHL )-( 1600 )(Z )(BNN)- (KSL@@@@ @@
@3ﬁ;m Igggth ® External signal polarity @ IO cable 6
200 | 200 N | N-Type (standard) :‘ l1\lon<te
se
500 | 500 P_|P-Type 2 2 set
600 | 600 3 (3 set
700 | 700 ® Robot controller cable =
NN | 3.5 m (standard)
® Z-axis stroke 05 |5m
“1| N | Standard 08 |8m *5|@ Expansion 10 unit
2| Z |300 10 [10m N 0 units
@ Option 15 |15 m 111 un?ts
NNN | None 2 |2 units
*4| BNN | Lower bellows @ Network
CNN | Upper cap NN | None
'3 | TNN | Ceiling mount CC | CC-Link *1 KHL-300/400 has 160 strokes, and 500/600/700
*3*4| BCN | Lower bellows, top cap DN | DeviceNet has 150 strokes.
*3*4| BTN | Lower bellows, ceiling mount PB | PROFIBUS *2 Does not support KHL-300/400.
*3*4| BCT |Lower bellows, top cap, ceiling mount EN | EtherNet/IP z3 Does not support KHL-300.
*3 CTN | Top cap, ceiling mount EC | EtherCAT *g K':hltT v'\:/it(ﬁoggf:i;%tes) :n?jlsz%rsgtg[ig:
SCN_| Simple clean-room PN | PROFINET *6 A 2-piece set with 6m cable length.
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KH L Series

Model selection

Max. speed *1 *
_ 2 Max. load Allowable moment

X Cycle time capacity f inerti Listed
axs | synthesis | (2kgload) | (Rating) | Page
(Z-axis rotation) kg/m
m/s S kg
deg/s
660 660 1120 1500 51 0.48 5(2) 0.05 4
660 660 1120 1500 6.3 0.47 5(2) 0.05 6
450 450 2000 1700 6.3 0.45 10 (2) 0.2 8
450 450 2000 1700 7.1 0.45 10 (2) 0.2 10
450 450 2000 1700 7.9 0.50 10 (2) 0.2 12

*1 There are restrictions on speed and acceleration depending on the operation pattern, load weight and degree of offset.
*2 300 mm in horizontal direction, 25 mm in vertical direction (reciprocating), rough positioning. Continuous operation exceeding the effective
load factor is not allowed.

Option list

. . . - Cable For mountin :
Z-axis long | Z-axis bottom Z-axis top Ceiling mount . 9 Simple
Model No. o extension hand
stroke length bellows cap specifications clean-room
(longest) tool flange
KHL-300 X OK OK X 15 m OK OK
KHL-400 X OK OK OK 15 m OK OK
KHL-500 OK (300 mm) OK OK OK 15m OK OK
KHL-600 OK (300 mm) OK OK OK 15 m OK OK
KHL-700 OK (300 mm) OK OK OK 15 m OK OK

OK: Compatible X: Not compatible
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SCARA robot

KHL-300

@ Arm length: 300 mm (125 mm + 175 mm)

*

? 9
® 10 cable
N | None *3
1 | 1set
2 | 2set
3 |3 set
©® Expansion IO unit
N | 0 units
1 |1 units
2 | 2 units

*1 160 stroke.

*2 A unit with 28 inputs and 20 outputs.
*3 A 2-piece set with 6 m cable length.
*4 KHL-TF (tool flange) is also required.

((KHL )-( 300 )(N)(_NNN )-(_KSL3 )(N)(NN)(NN)-(N)(N)
? (C] ? (F
@ Arm length ® External signal polarity
300 mm N | N-Type (standard)
P | P-Type
: @® Robot controller cable
© Z-axis stroke NN |3.5 m (standard)
“| N \Standard 05 |5m
08 [8m
10 [10m
15 |15 m
@ Option
NNN | None
*4| BNN | Lower bellows GNb:\le:\\lNork
CNN | Upper cap cc anf. K
SCN | Simple clean-room - n
DN | DeviceNet
PB | PROFIBUS
EN | EtherNet/IP
EC | EtherCAT
PN | PROFINET

Product subject to the EAR (EAR99)

Specifications

*1 There are restrictions on speed and

acceleration depending on the operation
pattern, load weight and degree of offset.

*2 300 mm in horizontal direction, 25 mm in
vertical direction (reciprocating), rough

positioning. Continuous operation exceeding
the effective load factor is not allowed.

*3 One-way positioning repeatability when the

ambient temperature and airframe temperature
are constant. Not the absolute positioning

accuracy. For X-Y and C, the values are at the

Z upper limit. The track accuracy is not
guaranteed.

Model No. KHL-300

Type Horizontal articulation

Number of axes 4

Arm length mm 300 (125+175)

Operating 1-axis deg 125

range 2-axis deg +145
3-axis (Z-axis) mm 0to 160
4-axis (Z-axis rotation) deg +360

Max. speed | 1-axis deg/s 660
2-axis deg/s 660
3-axis (Z-axis) mm/s 1120
4-axis (Z-axis rotation)  deg/s 1500

*1 Synthesis m/s 5.1

Cycle time (2kg load) *2 s 0.48

Max. load capacity kg 5 (Rating 2)

Allowable moment of inertia kg-m? 0.05

Position repeat | X-Y mm +0.01

Accuracy *3 | Z (3-axis) mm +0.015
4-axis (Z-axis rotation) deg +0.007

Hand wiring 8 input points/8 output points

Hand fitting *4 @4 x 3 pcs

Position detection method Absolute method

Robot controller cable m 35

Power capacity kVA 0.7

Body weight kg 12

*4 Afitting for hand piping is available on the base
side. Customers are responsible for piping.

CKD



KHL-300

Dimensions
Dimensions
@ KHL-300
@
o O ) 2
,5\§’ {be ',/"/ g > ~.. ’o(‘)‘ V%
(510) S0 o -~ %%
175 125 162 (%) 4
: . &K /
(57) / /
235 ‘ - z
|- ! ! —=
o

P AV ©
# - S §
[ o o
(N >
it N
il o~ i N
& 20| || 100 |

' ' 4 x 9 mounting hole
211 Ball screw hollow diameter 50 130
216 H7 180
-
Hand mounting part details
-« A

Hand 1/0 connector

Spare grommet

= )
5 g Brake release switch
(46.5)
o
=23 = Motor power
Battery case :? 3y 1/0 / brake
] ] Encoder connector
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g ® : -
View Z > ‘ A Air fitting for hand
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@ Tool flange @ Bellows
Model No.: KHL-TF3
] e16 |
: #11
i
oL =
’ 07 110 =
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© T4 =TT
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[
260 e

Note: When ordering the SCARA robot body and the tool flange at the same time, the tool flange will be "assembled at shipment".

4 x 4.5 mounting hole

4 P9

212 H7
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How to order

SCARA robot

KHL-400

@ Arm length: 400 mm (225 mm + 175 mm)

(KHL )-( 400 )(N)( NNN )-( KSL3 )
®

?

? @

@ Arm length ® External signal polarity
400 mm N | N-Type (standard)
P | P-Type
© Z-axis stroke @ Robot controller cable
NN | 3.5 m (standard)
“1| N \Standard
05 |5m
08 [8m
10 |10 m
® Option 15 [15m
NNN | None
5| BNN | Lower bellows @ Network
CNN | Upper cap NN | None
TNN | Ceiling mount CC | CC-Link
*2| BCN | Lower bellows, top cap DN | DeviceNet
*2| BTN | Lower bellows, ceiling mount PB | PROFIBUS
*2| BCT | Lower bellows, top cap, ceiling mount EN | EtherNet/IP
CTN | Top cap, ceiling mount EC | EtherCAT
SCN | Simple clean-room PN | PROFINET

(NJCNNJCNN)=(NJ(N)

?e

® 10 cable
N | None 4
1 | 1set
2 | 2set
3 |3 set
© Expansion IO unit

N | 0 units

1 |1 units

2 | 2 units

*1 160 stroke.

*2 KHL-TF (tool flange) is also required.
*3 A unit with 28 inputs and 20 outputs.
*4 A 2-piece set with 6 m cable length.
*5 KHL-TF (tool flange) is also required.

Product subject to the EAR (EAR99)

Specifications

*1 There are restrictions on speed and

acceleration depending on the operation
pattern, load weight and degree of offset.

*2 300 mm in horizontal direction, 25 mm in
vertical direction (reciprocating), rough

positioning. Continuous operation exceeding
the effective load factor is not allowed.

*3 One-way positioning repeatability when the

ambient temperature and airframe temperature
are constant. Not the absolute positioning

accuracy. For X-Y and C, the values are at the

Z upper limit. The track accuracy is not
guaranteed.

Model No. KHL-400

Type Horizontal articulation

Number of axes 4

Arm length mm 400 (225+175)

Operating 1-axis deg 125

range 2-axis deg +145
3-axis (Z-axis) mm 0to 160
4-axis (Z-axis rotation) deg +360

Max. speed | 1-axis deg/s 660
2-axis deg/s 660
3-axis (Z-axis) mm/s 1120
4-axis (Z-axis rotation) deg/s 1500

*1 Synthesis m/s 6.3

Cycle time (2kg load) *2 s 0.47

Max. load capacity kg 5 (Rating 2)

Allowable moment of inertia kg-m? 0.05

Position repeat | X-Y mm +0.01

Accuracy *3 | Z (3-axis) mm +0.015
4-axis (Z-axis rotation) deg +0.007

Hand wiring 8 input points/8 output points

Hand fitting *4 24 x 3 pcs

Position detection method Absolute method

Robot controller cable m 35

Power capacity kVA 0.7

Body weight kg 13

*4 Afitting for hand piping is available on the base
side. Customers are responsible for piping.
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KHL-400

Dimensions
Dimensions
@ KHL-400
(610)
235 175 225 162
(57)
™
1 ]
i | ! |
i I = - =
& : = | ==¢ g © g
(| N t RA‘% 5 — 8 —
211 Ball screw hollow diameter 20 ‘ 100 ‘ 4 x 9 mounting hole
216 H7 50 130
180
Hand mounting part details
A
-
‘ Hand 1/0 connector
= \ , Spare grommet
i s Brake release switch
CKD | 3
(46.5) ~—
o Encoder
Battery case 2 = == 1 \4 1/0 / brake
| i Motor power connector
Yo}
i A g
el z— o o 3 ® M4 tap hole for grounding
[ ~ o A-A arrow view
| g o —_—
) ) Air fitting for hand
View 2 2 § For 3 x @4 tube
-~ E 155

Cable occupation dimensions

4 x M3 tap hole

Optional dimensions

@ Tool flange @ Bellows
Model No.: KHL-TF3

: Il 216 |
i 211
i
O | ! - : T
[ OI: :I "
2 i Cllle &
oI
4 012 H7 =
260 T~
/

4 x 4.5 mounting hole

4 P9

Note: When ordering the SCARA robot body and the tool flange at the same time, the tool flange will be "assembled at shipment". C K -
I ' 7




SCARA robot

KHL-500

@ Arm length: 500 mm (200 mm + 300 mm)

(KHL )-( 500 )(N)( NNN )-( KSL3 )
®

?

? ()

@ Arm length ® External signal polarity
500 mm N | N-Type (standard)
P | P-Type
© Z-axis stroke @® Robot controller cable
NN | 3.5 m (standard)
*1| N | Standard
Z 1300 05 |5m
08 [8m
10 |10 m
@® Option 15 [15m
NNN | None
5| BNN | Lower bellows @ Network
CNN | Upper cap NN | None
TNN | Ceiling mount CC | CC-Link
*2| BCN | Lower bellows, top cap DN | DeviceNet
*2| BTN | Lower bellows, ceiling mount PB | PROFIBUS
*2| BCT | Lower bellows, top cap, ceiling mount EN | EtherNet/IP
CTN | Top cap, ceiling mount EC | EtherCAT
SCN | Simple clean-room PN | PROFINET

*
w

(NJCNNJONN)=(NJ(N)

? 9
@® 10 cable
N | None 4
1 | 1set
2 | 2set
3 |3 set
© Expansion IO unit
N | O units
1 |1 units
2 | 2 units

*1 150 stroke.

*2 KHL-TF (tool flange) is also required.
*3 A unit with 28 inputs and 20 outputs.
*4 A 2-piece set with 6 m cable length.
*5 KHL-TF (tool flange) is also required.

Product subject to the EAR (EAR99)

Specifications

*1 There are restrictions on speed and

acceleration depending on the operation
pattern, load weight and degree of offset.

*2 300 mm in horizontal direction, 25 mm in
vertical direction (reciprocating), rough

positioning. Continuous operation exceeding
the effective load factor is not allowed.

*3 One-way positioning repeatability when the

ambient temperature and airframe temperature
are constant. Not the absolute positioning

accuracy. For X-Y and C, the values are at the
Z upper limit. The track accuracy is not

guaranteed.

Model No. KHL-500

Type Horizontal articulation

Number of axes 4

Arm length mm 500 (200+300)

Operating 1-axis deg 125

range 2-axis deg +145
3-axis (Z-axis) mm 0to 150
4-axis (Z-axis rotation) deg +360

Max. speed | 1-axis deg/s 450
2-axis deg/s 450
3-axis (Z-axis) mm/s 2000
4-axis (Z-axis rotation) deg/s 1700

*1 Synthesis m/s 6.3

Cycle time (2kg load) *2 s 0.45

Max. load capacity kg 10 (Rating 2)

Allowable moment of inertia kg-m? 0.2

Position repeat | X-Y mm +0.01

Accuracy *3 | Z (3-axis) mm +0.015
4-axis (Z-axis rotation) deg +0.007

Hand wiring 8 input points/8 output points

Hand fitting *4 26 x 3 pcs

Position detection method Absolute method

Robot controller cable m 35

Power capacity kVA 14

Body weight kg 22

*4 Afitting for hand piping is available on the base
side. Customers are responsible for piping.
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KHL-500

Dimensions

Dimensions

@ KHL-500

240
1|
(] [}
(1 o M~y ©
i1 -0 [ee}
) < ok =
1|1 o ~
11 <
11
) 4 x 211 mounting hole
214 Ball screw hollow diameter —
40 120
220 H7 ‘ ‘
70| 140
Hand mounting part details (210)
A
-
o
3 . Encoder
% i Q 2 1/0 / brake
SIS Motor power connector
0 ~ KHLE500
Battery case gL N Spare grommet
‘ ;
e e 3
I: % b o E Z— foie o0 g U\ A-A arrow view
SN C—
[Spl
% 5 <—A ‘ M4 tap hole for grounding
View Z < R
= © i (295) Air fitting for hand Spare panel for I/O separation
Cable occupation dimensions ~ For 3 x @6 tube

2 x M4 tap hole

79+0.05
158 + 0.05

150
Standard Z stroke length

g

60‘ N 80£005 |
“ =\ 2x6H7(8"?)

Optional dimensions

@ Tool flange @ Bellows
Model No.: KHL-TF5

220 |
214 ‘

/
T~
/
©
ol [ ===
o
VL OO 212 H7
| [
r [o}Ne] 260
| 257

Note: When ordering the SCARA robot body and the tool flange at the same time, the tool flange will be "assembled at shipment". C KD _



How to order

SCARA robot

KHL-600

@Arm length: 600 mm (300 mm + 300 mm)

(KHL )-( 600 )(N)( NNN )-( KSL3 )
®

? * o ¢
@ Arm length ® External signal polarity
600 mm N | N-Type (standard)
P | P-Type
@ Z-axis stroke ® Robot controller cable
*1| N | Standard NN | 3.5 m (standard)
Z | 300 05 |[5m
08 [8m
10 [10m
@ Option 15 [15m
NNN | None
*5| BNN | Lower bellows @ Network
CNN | Upper cap NN | None
TNN | Ceiling mount CC | CC-Link
*2| BCN | Lower bellows, top cap DN | DeviceNet
*2| BTN | Lower bellows, ceiling mount PB | PROFIBUS
*2| BCT | Lower bellows, top cap, ceiling mount EN | EtherNet/IP
CTN | Top cap, ceiling mount EC | EtherCAT
SCN | Simple clean-room PN | PROFINET

(NJCNNJONN)=(NJ(N)

T2

® 10 cable
N | None 4
1 | 1set
2 | 2set
3 |3 set
© Expansion IO unit

N | 0 units

1 |1 units

2 | 2 units

*1 150 stroke.

*2 KHL-TF (tool flange) is also required.
*3 A unit with 28 inputs and 20 outputs.
*4 A 2-piece set with 6 m cable length.
*5 KHL-TF (tool flange) is also required.

Product subject to the EAR (EAR99)

Specifications

*1 There are restrictions on speed and

acceleration depending on the operation
pattern, load weight and degree of offset.

*2 300 mm in horizontal direction, 25 mm in
vertical direction (reciprocating), rough

positioning. Continuous operation exceeding
the effective load factor is not allowed.

*3 One-way positioning repeatability when the

ambient temperature and airframe temperature
are constant. Not the absolute positioning

accuracy. For X-Y and C, the values are at the
Z upper limit. The track accuracy is not

guaranteed.

Model No. KHL-600

Type Horizontal articulation

Number of axes 4

Arm length mm 600 (300+300)

Operating 1-axis deg 125

range 2-axis deg +145
3-axis (Z-axis) mm 0to 150
4-axis (Z-axis rotation) deg +360

Max. speed | 1-axis deg/s 450
2-axis deg/s 450
3-axis (Z-axis) mm/s 2000
4-axis (Z-axis rotation) deg/s 1700

*1 Synthesis m/s 71

Cycle time (2kg load) *2 s 0.45

Max. load capacity kg 10 (Rating 2)

Allowable moment of inertia kg-m? 0.2

Position repeat | X-Y mm +0.01

Accuracy *3 | Z (3-axis) mm +0.015
4-axis (Z-axis rotation) deg +0.007

Hand wiring 8 input points/8 output points

Hand fitting *4 26 x 3 pcs

Position detection method Absolute method

Robot controller cable m 35

Power capacity kVA 14

Body weight kg 23

*4 Afitting for hand piping is available on the base
side. Customers are responsible for piping.
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KHL-600

Dimensions

Dimensions

@ KHL-600

240

79 L79
180

42

40| | | (120)| \4x @11 mounting hole

(120)

214 Ball screw hollow diameter

920 H7 70| 140

Hand mounting part details (210)

Brake release switch

Spare grommet

Encoder
1/0 / brake
Motor power connector

500

CKD

(221.5)

Hand I/O connector

350
(635)
659

Battery case Spare grommet

"
(72)
101)

1A M4 tap hole for grounding

(150)

zZ—> Air fitting for hand
For 3 x 06 tubes -
(295) Spare panel for I/O separation
Cable occupation dimensions

A-A arrow view

i
300
Option Z stroke
Standard Z stoke length 875
9

150
141

View Z

60 2xM4 tap hole

80 + 0.05 2 x 6 H7("3%"?)

Optional dimensions

@ Tool flange @ Bellows
Model No.: KHL-TF5

220
214 | 275

/

i
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|
1

H == - 1 +if — -4
T

I S}
Ju_ D

Q
Q
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|
.

|
L

1
L]
i
1)
1

212H7

[e}e] I I

2.5

Note: When ordering the SCARA robot body and the tool flange at the same time, the tool flange will be "assembled at shipment".
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SCARA robot

KHL-700

@Arm length: 700 mm (400 mm + 300 mm)

gN )=(_KSL3 )(N)(NN)(NN)-(N)(N)

(KHL )-( 700 )(N)( N

?

? Q

@ Arm length ® External signal polarity
700 mm N | N-Type (standard)
P | P-Type
@ Z-axis stroke @ Robot controller cable
*1| N | Standard NN | 3.5 m (standard)
Z | 300 05 [5m
08 |8m
10 [10m
@ Option 15 [15m
NNN | None
*5| BNN | Lower bellows @ Network
CNN | Upper cap NN | None
TNN | Ceiling mount CC | CC-Link
*2| BCN | Lower bellows, top cap DN | DeviceNet
*2| BTN | Lower bellows, ceiling mount PB | PROFIBUS
*2| BCT | Lower bellows, top cap, ceiling mount EN | EtherNet/IP
CTN | Top cap, ceiling mount EC | EtherCAT
SCN | Simple clean-room PN | PROFINET

? e

® 10 cable
N | None 4
1 |1set
2 | 2set
3 |3 set
© Expansion IO unit

N | 0 units

1 |1 units

2 | 2 units

*1 150 stroke.

*2 KHL-TF (tool flange) is also required.
*3 A unit with 28 inputs and 20 outputs.
*4 A 2-piece set with 6 m cable length.
*5 KHL-TF (tool flange) is also required.

Product subject to the EAR (EAR99)

Specifications

*1 There are restrictions on speed and

acceleration depending on the operation
pattern, load weight and degree of offset.

*2 300 mm in horizontal direction, 25 mm in
vertical direction (reciprocating), rough

positioning. Continuous operation exceeding
the effective load factor is not allowed.

*3 One-way positioning repeatability when the

ambient temperature and airframe temperature
are constant. Not the absolute positioning

accuracy. For X-Y and C, the values are at the

Z upper limit. The track accuracy is not
guaranteed.

Model No. KHL-700
Type Horizontal articulation
Number of axes 4
Arm length mm 700 (400+300)
Operating 1-axis deg 125
range 2-axis deg +145
3-axis (Z-axis) mm 0to 150
4-axis (Z-axis rotation) deg +360
Max. speed | 1-axis deg/s 450
2-axis deg/s 450
3-axis (Z-axis) mm/s 2000
4-axis (Z-axis rotation) deg/s 1700
*1 Synthesis m/s 7.9
Cycle time (2kg load) *2 s 0.50
Max. load capacity kg 10 (Rating 2)
Allowable moment of inertia kg-m? 0.2
Position repeat | X-Y mm +0.01
Accuracy *3 | Z (3-axis) mm +0.015
4-axis (Z-axis rotation) deg +0.007
Hand wiring 8 input points/8 output points
Hand fitting *4 26 x 3 pcs
Position detection method Absolute method
Robot controller cable m 35
Power capacity kVA 14
Body weight kg 24

*4 Afitting for hand piping is available on the base
side. Customers are responsible for piping.
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KHL-700

Dimensions

Dimensions

@ KHL-700

240

180

N

<

&
014 Ball screw hollow diameter <

220 H7

(120)

79|79

) ’ 70| 140
Hand mounting part details
(210)
A
<
=
Encoder Brake release switch
N I/O / brake
= — Motor power connector
st L Spare grommet
o CKD) —|® N B
[Te) 0
@ ué © N Hand 1/O connector
Battery case — (@) ) Spare grommet
[rey I N KHLt700 -
'°\°L = * : E M4 tap hole for grounding
= |
g S | ~ 3 .
I: 22 o = 2 e A-A arrow view
8 N OYS o p = :
oS5 o B i 265 i Spare panel for I/O separation
. S Vs h !
View Z g7 3 "Cable occupation dimensions Air fitting for hand
v 8 For 3 x @6 tubes
5| ©
3 +
60 2 x M4 tap hole o B
! | Lo—t'—-
©o| N S =
80 +0.05 \\2 x 6 H7("5""%)
Optional dimensions
@ Tool flange @ Bellows
Model No.: KHL-TF5
220
T
% i 214 | 075 |
(@RI ‘
: : 1 L} ~
I ! [ TT
CHI® ~ T i
Q @)I: i N 11 T
@y =H=$l©=) >—""'—II -*"—<,,
©f borr-gigrrd T~ __
t 212 H7 < c=qrsmrrrn SN
260 ‘ ~On e o~
/ :::-.- SET -,-.1’: \
{300 H 1)
4 x 4.5 mounting hole e uEaa e
—_ Hia) i I (]
» © SR
o —
vL OO —o-c-% L F-o-r-
f @12H7
o O [ [
H 2501 260

Note: When ordering the SCARA robot body and the tool flange at the same time, the tool flange will be "assembled at shipment".

CKD



KH L Series

Section names

Ball screw spline

(Tool shaft)
Cover
2nd axis
(Turning)
1st axis
(Turning)
1starm
3rd axis i
(Top and bottom) 2nd arm
4th axis
(Turning)

Battery case

Internal structure

For the names of the parts on the back of the
2nd arm, refer to the dimensions diagram.

For the names of the parts on
the back of the base, refer to
the dimensions diagram.

Base

Ball screw

spline shaft
4th axis reducer

Ball screw nut

2nd axis motor
1st axis reducer

i
1 S S S [ S S S S S [ S [y |

2nd axis reducer

Ball spline nut
4th axis timing belt

3rd axis timing belt

1st axis motor

Battery case
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