WO 2021/242871 PCT/US2021/034273
1127

1A

S

25A

10A

Fig. 1A



PCT/US2021/034273

WO 2021/242871

2127

1B

Fig. 1B



WO 2021/242871 PCT/US2021/034273
3127

18(i)

Fig. 1B(i)



WO 2021/242871 PCT/US2021/034273
4/27

1C

__5C

. __—6C
__11c

———4C

Fig. 1C



PCT/US2021/034273

WO 2021/242871

5127

Fig. 1D



PCT/US2021/034273

WO 2021/242871

6127

Fig. 1E



PCT/US2021/034273

WO 2021/242871

7127

/lF

Fig. 1F



PCT/US2021/034273

WO 2021/242871

8127

/lG

Fig. 1G



WO 2021/242871 PCT/US2021/034273
9127

Fig. 1G(i)

Fig. 1G(ii)




WO 2021/242871 PCT/US2021/034273
10/27

23G ((iii) 176 (ii) 19G(iii) 21G (iii)

\

|

136 (iii)

Fig. 1G(iii)



WO 2021/242871

PCT/US2021/034273
11127
/ 1H
5H
8H
| _—7H
|4+
P
”~
| —1mH
N

Fig. 1H



WO 2021/242871 PCT/US2021/034273
12127

1

S

5]

101

9l

8l -4

11

21 1.
3l

Fig. 1l



WO 2021/242871 PCT/US2021/034273

13127
/ 1J
5J
13J
— 12J
« .y
s
A i 9J 4J
6J
AW -
8J
//'I‘IJ
N
|
2J L.

3J

Fig. 1)



WO 2021/242871 PCT/US2021/034273

14127
/ 1K
10K
< // :/
10K
oK
4K
J
8K
Lk
N
/
2K L.

3K

Fig. 1K



WO 2021/242871 PCT/US2021/034273
15/27
/ 1L
5L
7L
/ ﬂ
- 6L
”~
| 8L
101 _ T
— — |
11 ~
o — 1|
3L — ;

Fig. 1L



WO 2021/242871 PCT/US2021/034273

16/27
/ M
_—15M
5M
L-8M
4M
Y
//‘6M
(@] (@)

/O N o}
13M [ ~J 1aM ||
12 \\\

3M—"] ' 11M

Fig. 1M



WO 2021/242871 PCT/US2021/034273

17127
/ 1N
15N
5N
L-8N
7N
/ M
/‘6N
|$?——-17N
13N \' = H 14X
16N \12N
N
_H
2N — L.
sn—T - 11N

Fig. 1N



WO 2021/242871 PCT/US2021/034273
18127

Cartridge(s) 10

30 /

Print Engine(s)

40
Cartridge Control System
Storage Rack(s) & Database(s)
50 20

De-Powdering

Station(s)
60
Cartridge
Movement
System(s)
70
Facility Station

80

Fig. 10



WO 2021/242871 PCT/US2021/034273
19727

Cartridge(s) 1P

3p /

Possible Station(s): 40P
Print Engine(s) 41P

Print (station) 42P

Laser Engine 43P

Storage 44P
Powder/de-powdering 45P
Surface Cladding 46P

Heat Treating 47P

CNC/Machining 48P Control System
Surface Finishing 49P & Database(s)
Prep Service 50P 2P
Deburring 51P

Powder re-sieving 52P

Powder treatment/coating 53P
LUIS diagnostic 54P

Other volumetric diagnostics 55P
Facility 56P

Other processing stations 57P

Transporter(s)
5P

Fig. 1P



WO 2021/242871 PCT/US2021/034273
20127

1Q

S

15Q —<

Fig. 1Q



PCT/US2021/034273

WO 2021/242871

21127

1Q(i)
v

17Q(i)

15Q()

Fig. 1Q(i)



PCT/US2021/034273

WO 2021/242871

22127

1R

2R

Fig. 1R



WO 2021/242871 PCT/US2021/034273
23127

1S

v

:I Print
' | cartridge <@ FRU 14S
II &

I Laser Engine 12S

h Print Station

h 6S

Iy

!

I e e T e e - e e - - 1

1 |

| |

1 |

|

: Transporter FaCIllty Station :

[ Units 128 :

| 165 -
|

! I

| |

| |

|




WO 2021/242871 PCT/US2021/034273
24127

1T

v

Fig. 1T



WO 2021/242871

200

25127

Position new or reused cartridge
in print engine
202

Direct laser energy into cartridge
204

Provide powder to additively build
each layer until finished with 3D
structure
206

Remove cartridge and service
at a powder station
208

PCT/US2021/034273

Fig. 2



WO 2021/

242871

26127

Rejected
Energy
Handling
Unit 318

4\

PCT/US2021/034273

____________________________________ ny

310

Laser
Source and
Amplifier(s)

312

Beam

~—» | Shaping

Optics
314

—>

Laser Patterning
Unit
316 —»

Image Relay
320

348

Material
Dispenser
(powder hopper)

Bed 346

Fig. 3



WO 2021/242871

200

27127

PCT/US2021/034273

Position Material
402

Emit and Amplify Laser
Energy
404

416

Shape, modify, and
direct toward Laser Energy
Patterning Unit
406

Handle Rejected
Energy
210

Pattern Laser Energy
408

Relay image toward
material
412

Apply Patterned Laser Energy
to material
414

L

418

Fig. 4



