Cobham Mission XM Circuferential Welder
P.O. # 162053 (CMS01)

Built by:

NOTE: This document contains
proprietary information, and

may not be used for any purpose
without written permission ADVANCED MANUFACTURING ENGINEERING TECHNOLOGIES

ADMMVET oo shipped: sept. 2015
22083 356-7274

208) 356-8932 Fax www.ametinc.com




INDEX (CMSO01) COBHAM MISSION XM SYSTEM PO# 162053 INDEX PG. 1
Dwgqg. Number Drawing Name Notes Revision
ALL PARTS DRAWINGS
COBHAM MISSION XM SYSTEM TITLE SHEET
INDEX
GE AVIATION WORKSTATION SPARE PARTS LIST 4 SHEETS
CMS-100 COBHAM MISSION XM SYSTEM - 3D INDEX -
XMC-GTA XM CONTROLLER - GTASTYLE E
CMS01-300 COBHAM MISSION WELDING EQUIPMENT SKID -
SPP-D-380-CMS01 SINGLE-POINT POWER DISTRIBUTION BOX -
WH-5030-99 CMS WELD HEAD 90° PIVOT; +45° TORCH TILT -
X-SLIDE-HD-890A-WRP CKK20 890mm w/ WRAP -
X-SLIDE-250-WRP PSK60 250mm STANDARD CARRIAGE w/ WRAP -
MR-0405-99 ELCFT MOTOR HOUSING ASSEMBLY; NEMA23 -
MR-0408-99 ELCFT MOTOR HOUSING ASSEMBLY; NEMA34 -
CM-5016-99 TROLLEY BRACKET ASSEMBLY 3 SHEETS A
CMS-FCLT COBHAM FACILITY LAYOUT - SIGNED 5 SHEETS A
P14024 TAILSTOCK PNEUMATIC DIAGRAM -
P14024-LY CMS CIRCUMERENTIAL WELD LATHE 4 SHEETS -
SYSTEM ELECTRICAL DRAWINGS
CMS01 V1.0.cct POWER SUPPLY MODULE SHEET 1 OF 9 V1.0
CMS01 V1.0.cct Z-AXIS SHEET 2 OF 9 V1.0
CMS01 V1.0.cct OSCILLATION AXIS SHEET 3 OF 9 V1.0
CMS01 V1.0.cct Y-AXIS SHEET 4 OF 9 V1.0
CMS01 V1.0.cct X-CARRIAGE SHEET 5 OF 9 V1.0
CMS01 V1.0.cct CARRIAGE CABLES SHEET 6 OF 9 V1.0
CMS01 V1.0.cct X-ROTARY SHEET 7 OF 9 V1.0
CMS01 V1.0.cct X-ROTARY CABLES SHEET 8 OF 9 V1.0
CMS01 V1.0.cct AC DISTRIBUTION SHEET 9 OF 9 V1.0




CMS01 Weldhead
Dwg.# WH-5030-99

CMSO01 Part

CSLS25-5400Z Headstock
-5,500lb. Capacity
-5,500mm Max. Part Length

XM Controller
Dwg.# XMC-GTA

Tripod Stand
XMC-TRI-STAND

2 x CSLS25-5400Z Manual Support Rollers

Conduit Balancer
RCH-11-19

Trolley Bracket Assembly
CM-5016-99(A)

Flexible Wireway

CSLS25-5400Z Carriage
-5,500mm Travel

CSLS25-5400Z Adj. Sidebeam

Welding Equipment Skid
Dwg.# CMS01-400

2 x CSLS25-5400Z Tailstock Controls
CSLS25-5400Z Pneumatic Tailstock
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Mode Buttons

Emergency Stop
Button USB Port &
Ether Net Port

(Under Hinged Cover)

Sequence Button
START

Sequence Button
STOP

Sequence Button
NEXT

USB Port
(Under Hinged Cover)

Cord w/ 10 Pin Connector Cable Strain Relief

(Not Shown)
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XPCB-ESTOP-002-ASSY
Z-Axis Module
Gas Flow Meter

L-32

Shop Air IN

¥
Y-Axis Module X-Rotary Module

X-OSC Module

8 x Rubber Feet
9540K879

Fronius Pwr. Sup., Chiller,
& Wire Feeder Package

External E-Stop Board Assy.

REVISION
Rev. ECN Date Approved
- 9/14/2015
2 x Lifting Ring
29505T210

10KVA Transformer
{ 10S1F

Equipment Skid Frame
SK-5011-00

4 x Leveling Foot

4000-CMT-MV FRONIUS PACKAGE 6301K74
Proprietary Information Default Tolerances: Sheet Size A 355 Dividend Dr.
This d.rawing. and all informat\on Fraction + 1/16 XX +01 f\ |/I Rexburg, |D 83440
ﬁs:;?:;?o:vfﬂl&g: ﬁzprrelf:nz §§§X+ 160(-)%10 ﬁn’-' |25+ 5° @ \I Advanced Manufacturing Engineering Technologies www.ametinc.com
e, o oo Finish 100 RMs 19 * Title: Cobham Mission Welding Equipment Skid |Drawn By: BG | Sheet 1 of 1
information is submitted in confidence Bl’eak Edge, NO BUITS A||owed DWg Num‘ Rev
and may not be used or shared . )
without eipretss written permission. Contract: CMSO1 CMSO] _300 -




Electrical Enclosure 30"x30"x12"
A303012LP

Power Cable In

Power Indicator Light
1030QD4

REVISION

Rev. ECN Date

Approved

4/2/2015

Dual-Lug Grounding Block
6920K51

80 Amp Disconnect

EHD3080
24\V/DC Power Supply
NLP40-7624J

Disconnect Handle Kit
HM1R12

Power Distribution Block—H

es6rTas || —— |

3-Pole Contactor; 60 Amp
8910DPA63V02

3-Phase EMI Filter; 16 Amp
FN3258-16-45

3-Pole Fuse Holder; 60 Amp
LFPSJ60-31D

Circuit Breaker; 2-Pole; 20 Amp
FAZD202NA

L=

\ CHIM16LS & CXM 6/36

Block Assemby

¥Safety Shield; Aluminum

>< Electrical Panel; 30"x30"

PD-0030-00

2 x SGDV Motor Amplifier
SGDV-3R5D01A002000

Grounding Strip

™ Terminal & Fuse

S | Cable Pass-Thru Grommet
o | /

\ T2 x 42-Pin Single-Lever Conn.

2 x Circuit Breaker; 3-Pole; 10 Amp GBK21
FAZD103NA
Terminal,& Fuse Block Assembly:
6 x Black TB AB1VV435UNO .
9 x White TB  AB1VVA35BLA @ NOTE: See Power Box Fuse Label For Fuse Values
7 x G/Y TB CGT4N Proprietary Information Default Tolerances: Sheet Size A 355 Dividend Dr.
3 X Fuse B|OCk 11565725 This drawing and all information Fraction + 1/16 XX +01 f\ |/I ReXburg, ID 83440
1 X Fuse Blk End Barrier 116951 15 ﬁz:;?yinn;?o:vml‘\r&gii?yr:prreif;ianr: X.XXX +0.010 X+0.5 @ \I Advanced Manufacturing Engineering Technologies www.ametinc.com
2 X TB End StOp AB1A88M35 exclusive riéhtofrepro&uc(ion, XXX s 003 Angle * 5° . Lo _ . . . . i
: manufacture, and sale. This Finish 100 RMS Title: Single-Point Power Distribution Box Drawn By: GP | Sheet 1 of 1

? X -l[-)IBNEQdIBSrgrlgengcor“]Bg AC24 information is suk;mined in confidence Break Edge, NO BUITS A||owed DWg Num: Rev.

X al wihout exoress witen permison. | Contract: 162053 SPP-D-380-CMS01 -




See Dwg.# X-SLIDE-500A

(1) See Dwg.# X-SLIDE-HD-890A-WRP

ITEM NO. PART NUMBER DESCRIPTION QTY.
1 X-SLIDE-HD-890A-WRP CKK20 890mm With Wrap 1
2 X-SLIDE-500A PSK60 500mm Long Carriage 1
3 X-SLIDE-250-WRP PSK60 250mm S’rwrcégrd Carriage With 1
4 WH-5027-99 90° Pivot and +45° Tilt Asm 1
(3) See Dwg.# X-SLIDE-250-WRP 5 4,036,319 Fronius Robacta Drive Torch 1
6 MP-5037-00 Tilt to Oscillation Mounting Plate 1
7 MP-5038-00 Nema 23 Motor Spacer Plate 1
8 MP-5039-00 Z Slide Mounting Plate 1
9 SD-0308-00 CKK Universal Plate 3
10 MP-5036-00 CKK to 90° Pivot Adapter Plate 1
11 SD-0134-00 PSK60 Toe Clamp Thread 2
12 MB-5043-99 Sidebeam Mounting Bracket ASM 1
13 TM-5023-99 Fronius +10° Lead Lag Adjustment 1
14 SD-0133-00 PSK60 Toe Clamp 2
15 SD-0111-00 THREADED TOE CLAMP 10
16 91292A136 Méx18mm SHCS 10
17 92148A210 M10 Lock Washer 8
18 93475A280 M10 Washer 8
19 91292A161 M10x35mm SHCS 8
20 91292A135 Mé x 16mm SHCS 20
21 91292A137 Méx20mmL SHCS 6
22 91292A128 M5x20mm SHCS 8
23 91292A058 M5x14mm SHCS 10
24 91292A125 M5x12mm SHCS 6
25 91292A117 M4x12mm SHCS 4
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ITEM NO. PART NUMBER DESCRIPTION QTY.
1 SD-0226-00 ckk wrap belt cover 1 1
2 SD-0227-00 ckk wrap belt cover 2 1
3 A 6A 4-12DF05016 sdp-si.com timing belt pulley 1
4 A 6A 4M24DF12514 sdp-si.com timing belt pulley 1
5 A 6R 4-050050 sdp-si.com timing belt 1
6 91292A135 Mé x 16mm SHCS 4
7 92000A118 M3 x 8mm PHPMS 6
8 MR-0408-99 ELCFT Motor Housing Assem, NEMA 34 1
9 91292A126 MSx16mm SHCS 4
10 0360-500-00 820MM Bosch CKK20 890mm Linear Slide 1
11 SD-0225-00 wrapped can belt plate 1
12 MR-5016-00 1/2" Shaft Extender 1
13 SD-5003-00 Nema 42C to Nema 34 Transition Spacer | 1
14 APM-D3DI1 Yamatake Proximity Switch; NO 2
15 APM-D3EI1 Yamatake Proximity Switch; NC 1
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ITEM NO. PART NUMBER DESCRIPTION QTY.

1 1465-300-00-250MM-OF1 PSKé0 Linear Slide; 250mm 1

2 SD-0137-00 PSK 60 Wrap Plate - 3.25" Centers 1

3 SD-0139-00 PSK60 3.25" Motor Wrap Can 1

4 MR-0405-99 ELCFT Motor Housing Assem, NEMA 23 1

5 90923A222 M5 KEPS Nut 4

6 91292A117 M4x12mm SHCS 4

7 A 6D53M022DF0%06 22 Tooth Timing Belt Pulley; émm Bore 1

8 A 6153-022DF0908 22 Tooth Timing Belt Pulley; 1/4" Bore 1

9 A 6R53M077090 GT2 3mm Pitch 77 tooth 9mm Width 1

10 SD-0142-00 PSKé0 Linear Slide - Limit / Home Target 1

11 APM-D3DI1 Yamatake Proximity Switch; NO 1

12 APM-D3EI Yamatake Proximity Switch; NC 2
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without express written permission.

ITEM NO. DWGNUM DESC QTY.
(Optional Power- 1 MR-0406-00 ELCFT Motor Housing Front, NEMA 23 1
Off Brake) 2 MR-0407-00 ELCFT Motor Housing Back, NEMA 23 1
3 MR-0405-00 ELCFT Mofor Housing Plate, NEMA 23 1
4 PCB-AVC-006 PCB, AVC Interface w/o Line Driver 1
5 861611-1 Conneckoerézgg\cllzﬁvov%ﬁl,uéulkheod 1
6 92196A247 10-24 SHCS, 1" Length
7 92210A192 #8-32 FHCS, 3/8" Length
8 E3-2048-250-IE-H-D-B  |Encoder, US Digital, 1/4" Bore, NEMA 23| 1
9 0240-06-018 Electrocraft Motor, NEMA 23 1
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Rev. ECN Date Approved
- 7/22/2014
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ITEM NO. PART NUMBER DESCRIPTION QTY.
1 MR-0408-00 ELCFT Motor Housing Front, NEMA 34 1
2 PCB-AVC-001 Motor Interface Board 1
3 MR-0409-00 ELCFT Motor Housing Back, NEMA 34 1
4 92196A276 #10-32 SHSC, 1.25" Length 4
Connector, High Voltage, Bulkhead
5 861611-1 Receptacle w/ Nut !
91500A192 #8-32 FHS, Phillips, 3/8" Length 4
0644-06-011 Electrocraft Motor, NEMA 34, 42C Flange 1
8 E3-2048-500-IE-H-D-B | Encoder, US Digital, 1/2" Bore, NEMA 42C 1
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Finish 100 RMS

Break Edge, No Burrs Allowed

Title: ELCFT Motor Housing Assem, NEMA 34
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ASSEMBLED VIEW

SEE SHEETS 2 & 3 FOR ITEM LOCATIONS

(SEE SHEETS 2 & 3 FOR EXPLODED VIEWS)

REVISION
Rev. ECN Date Approved
- 2/2/2015
A 4/13/2015
ITEM NO. PART NUMBER DESCRIPTION QTY.
1 CM-5013-00 Trolley Bracket Support HS Side 1
% 2 CM-5014-00 Trolley Bracket Support TS Side 1
3 CM-5015-00 Trolley Beam 1
4 93475A270 M8 Washer 8
5 92148A200 M8 Lock Washer 8
6 91292A148 M8x25mm SHCS 8
7 1/4 Ton Trolley pacline.com |I-Beam Trolley 1
8 RCH-11-19 Wire-Wizard 11-19lb Conduit Balancer 1
9 8947718 Oval Threaded Connector 2
10 93475A290 M12 Washer 8
11 92148A214 M12 Lock Washer 8
12 91287A191 M12x35mm Hex Head Screw 8
13 CM-5017-00 Cable Trolley Hard Stop 2
14 CM-5018-00 Cable Trolley Hard Stop Thread 2
15 91292A208 M8x45mm SHCS 4
16 CMT Wire Buffer 1
17 CM-5022-00 Wire Buffer Mount Arm 1
18 CM-5021-00 TROLLEY CLAMP PLATE 2
19 91292A193 M5x35mm SHCS 4
20 4843711 Mé Eyebolt 2
21 92198A732 1/2"-13 x 5.0" Hex Head 1
22 3659K45 9/16" Dia. Crowned Sealed Track Roller 4
23 92320A809 #10 Spacer 3/8" OD 7/32" Length 4
24 3550T11 2 ft. Wire Rope Sling 1
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DETAIL A
SCALE 1:16
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REVISION
Rev. ECN Date Approved
COBHAM MISSION SYSTEMS - 12/{7/2014 ;
A 1/5/2015

XM CONTROLLED GMAW WELD LATHE

—— TCH-5400P TRACK AND CARRIAGE

- 5400MM OF CARRIAGE STROKE M\.:uvwox. 212"

- VERTICAL ADJUSTMENT OF 8.6" INCREMENTS
(220 MM); MANUAL ADJUSTMENT

FRCONIUS WIRE BUFFER AND
TOOL BALANCER ON TROLLEY [DLER

WELD HEAD DETAIL
(SEE SHEET 8)

CWLS25-5400Z WELD LATHE
- 2500 KG CAPACITY (5500 LB)
- 5400MM FACEPLATE TO
FACEPLATE (APPROX. 212"
- 82" MAXIMUM PART DIAMETER
- BOOMM (31.5") DIAMETER FACEPLATE

EQUIPMENT SKID DETAIL
(SEE SHEET 5)

ADJUSTABLE TAILSTOCK

-2" GLAMP STOKE

- 1500 LB PNEUMATIC
CLAMP FORCE

- MANUAL REPOSITIONING
WITH LOCKING BRAKE

- 800MM (31.5") DIAMETER
FACEPLATE

XM CONTROLLER

FACILITY REQUIREMENTS

2X SUPPORT ROLLERS

POWER : 480VAC, 3 PHASE, 60HZ, 65A IOWA
380VAC, 3 PHASE, 60HZ, mw> _wm>N=.. - MANUAL HAND CRANK DIAMETER SUPPORT ADJUSTMENT
PROCESS GAS : 50 PSIG - SUPPORTED DIAMETER RANGE 1815MM - 2100MM (71.45"-82.67")
SHOP AIR : 100 PSI - 1500 LB CAPACITY EACH
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APPROXIMATE SYSTEM DIMENSIONS

@ CHANGED HEIGHT FOR CUSTOMERS FACILITY

178"

1.

104"

ﬂm:
4 "
mm.ml.

D:

7~

o

www.ametinc.com

o ] e
& R
FRONT VIEW
Proprietary Information Approval Sheet Size A 355 Dividend Dr.
o : 3 5 & ID 83440
“This drawing and all information Authorized By: ‘ o 5 z q Rexbur d,
T Q %\% @ ml Advanced Manufacturing Englinesting Technologies

Z, L i

whﬂﬂﬁ%mﬂ«.s?a@_a i Title: COBHAM FACILITY LAYOUT __u_\ms:._ By: GP |Sheet 20f5
Mmanuiactire, and sale. This Signature: \\1 o EE e : Y.
foiultc g o - ;.\AWN st Sl Dwg Num: Rev.
MY N sec ar SNafe s L2 A 2T
wihautegresswitenpermisson, | Date: \\\\\\VWN Yy e CMS-FCLT A
L




APPROXIMATE SYSTEM DIMENSIONS

1u_2 h_2 1.n_
) ~ ~
= 2 = &
144"
107"
78"

NN:

TOP VIEW
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EQUIPMENT SKID DETAIL

XM MODULES

-X-PS - POWER SUPPLY CONTROL MODULE

-X-LINEAR - LINEAR MOTION CONTROL MODULE (X-AXIS) CARRIAGE
-X-LINEAR - LINEAR MOTION CONTROL MODULE (Y-AXIS)

-X-LINEAR - LINEAR MOTION CONTROL MODULE (Z-AXIS)
-X-ROTARY - ROTARY MOTION CONTROL MODULE (HEADSTOCK)
-X-0SC - OSCILLATION CONTROL MODULE

——XM CONTROL MODULES

=3

I

FRONIUS VR 1550
WIRE FEED

g=—FLOWMETER
, - TORCH GAS

SINGLE POINT POWER

DISTRIBUTION ENCLOSURE

- DISCONNECT HANDLE

FRONIUS TRANSPULS SYNERGIC 4000

CMT POWER SUPPLY

TRANSFORMER
- 480V & 380V
COMPATIBLE
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WELD HEAD DETAIL

X-AXIS MOTORIZED CARRIAGE
- XM CONTROLLED
Z-AXIS MOTORIZED SLIDE - 212" STROKE ALONG SIDEBEAM
- XM CONTROLLED

- 9" STROKE

90° DEGREE TRANSITION BRACKET
LONGITUDINAL TO CIRCUMFERENTIAL

FRONIUS CMT TORCH

Y-AXIS MOTORIZED SLIDE
OSCILLATION AXIS ~ XM CONTROLLED
- XM CONTROLLED ~24" STROKE
- 2" STROKE

+45°TORCH TILT
MANUAL ADJUSTMENT
e +10° LEAD LAG
MANUAL ADJUSTMENT
Proprietary Information Approval Sheet Size A z q Wm 5 %._sam_w__wa or.
This drawing and all information Authorized By: expurg, 83440
Eu:.._&_oq. >z!mwyn,m_w_=m OHBMM_N.““ d m -\\\ 2 »\\. P @ ..ﬂl vao:amn Manufaciuring Englneering Technologios www ametinc.com
s i 42 ~ Title: COBHAM FACILITY LAYOUT |Drawn By: GP |Sheet 5 0f 5
i M»GaL s- ; . !\\n e ” Dwg Num: Rev.
ik s e peegn. | Dt O S a— CMS-FCLT A




Cylinder:CS2T140-50
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A B (] F G H | J K L
Amphenol
Power Supply Module Amphenol 10 pin connector
10 P connector Controller Cable PTO1A-12-10P
-12- ale Cable
= . Female cable end . .
S Cann High A | | 1A Cann High 0 A 1 1A Cann High N
é\L Cann Low B [ I I 1 B Cann Low B [ 1T - Cann Low / \ . i
E-Stop A c I : c E-Stop A C ; . c E-Stop A RetraCFlle .Cable 1s
oan o I I I E ot I I I Eo hard wire into
VS E ;tp cgm D K 1D E-Stop ;om D 1 1D E'Stop T;m Controller with CGB
%\i -S1lop E f ] [ :E -S1lop E f ] :E -S1lop
8 pin Minifit
%\L +24VDC E I I 1 E +24VDC E 1T 1 E +24VDC
9\& 24V com Hr | | 1 H 24V com H T 1 1 H 24V com \ /
Note* L 1| _‘. " L T _‘.
L——"—EI o= = N N D =
0 ohm resistor is — 2ft Retractile Cord
place on R1 for -
can bus shield gnd
2 pin
43 black molex S /S C Fronius
Can High i
CAN Buss - g S 24 Pin CPC Power Supply/Sensor Cable 2000
Expansion Can Low NA CMT
Board 4 I
22 I 1| [ 1 22 | CAN H L 4 =@— CanH
J8 23 [ 1| [ 1 23
Contactor + \16 1 : | ' 120 ohm
L
L' L Contactor - \15 2 ¢ | CANL ® =@_ CanlL
noa | GND &, ‘e Beckoff Interface
i ; | =9 ov Module
= %\L I | g_l'— ov
oo J:/I. o \4_ : | +24V g_2| 24V
pin Microfit on
Expansion Board
Current FB- N2 12 | ]
L
Analog Al Current FB+ N1 11 ¢ |
Input Al+ GND L
i ==
— 1ISO Com \23 9 1] 19 ®
% o [ 14—
ISO Com
I § Torch Gas Fault \7_ 7
] J X | Water Fault \8 8
+24vDC | % o B[]
ﬁ) 1 +24VDC IO o4
N20
Torch Gas Solenoid Com
DO%' - > 1 16" length
Relay Contacts DO3 r' ||= Digital Out 3 21 20§
N22 17 A
: 16 pin minfit Extension Cable from Fronius Power Supply 16 pin minfit
DO1 female to Fronius Water Recirculator male
L| L Arc Enable {47 16 | 30012160 39-01-2161
r ' [ 12 2] |
Expansion Board [ }-3 31 ]
12 Pin microfit [ 1 4 4 I
’° [ 16 6] ]
N2 1 8 8 T
I 1] L I
Trailing Gas [ 110 10 | I
L—1 - >3- o = 1=
DO5 [ } 12 12 I ]
[ 1 13 13 f ]
[ 1 15 15 f ]
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C E H | J L
P1A1 [r
Motor Amp P1A2
h 7Y ) .
Carrier Board P1A3 37 Pin CPC 24 Pin CPC
1 12 J2A
24 pin Minifit r; 18- ] [ 15 oor - 15 | &9 XM Creasgis —
o ] ST N e g I e AVC/Motor ndly
Enc A N21 1 I I I ] 1 Enc A 1 I I EJ_ Interface 12
— o Enc A/ N20 5 ] [ }-5 Enc A/ 5 [ — pord Encggers i
R EncB N 19 2 I [ 12 EncB 2 I — 2
i ar Enc B/ Enc B/ 16 .
D ne M8 S | = R & oin 5 pin Molex
Receiver 10 Eng | 1L 3 | ] [ } 3 Enc | 3 { ] IE—S 5 P
Enc I/ 516 7 | | 1 7 Enc I/ 7 | =1 N Molex Grey
22 | 110 Grey/White
Home \15 22 1 22 Home : | 4 5 Orange
= 1 ] [ ) — 23 T | =3 US digital Red US Digital
‘ CW Limit \14 23 | | 1 23 Limit Near o4 : Encoders Black
N CCW Limit {13 24 | | 1 24 Limit Far ] | % i
N +5VDQy— +5VDC {on 4 e 4 +5VDC ' | <4
1SO com 3 I I 3 1SO com M I | PNP (Sourcing)
150 o 23 : ]| : 14 4 | 34 S
+ 16 [ !
R V v 24VDC N24 14 4 | 14 24V e ] [ <—H8 p _ Home
f [ — imi
TR Enable \N11 16 T 1 16 TR Enable L Home/Limits T
=1 | [ = e O
L CTW 1 20T
N >12—o f ] &4
N
bo2 Volt FB+ N2 1 10 HE 110 o Voltage FB (Torch) 21 = 10
Analog A Volt FB- > 1 ] [ JH [ Voltage FB (Work) T Brake PNP (Sourcing)
Input Als o e 127 R 110 *
DO1 | Brake Com N9 20 ¢ ] [ }-20 Brake com 13 | =4 ) Z (nela_ulrmnlrotor)
CTW 0 510 21 | | | | 21 +24V 1/0 19 1 [ A
L 1]
Digital In 1 6 12 7 | | 12 Digital In 1 Torch  Work
L T
§ Digital In 2 N7 13 I I 113 Digital In 2 2 m -
Digital In 3 (q 19 4 | 1 19 Digital In 3 T T Brar PNP (Sourcing)
rake
EN >z Limit
J:V_E A (away from motor
§ -
Shields stored
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B C D E F | J K L
P1A1 [r
Motor Amp P1A2
; ‘o . i
Carrier Board P1A3 37 Pin CPC 24 Pin CPC
257 J237
o DEV305 . Motor + M 95 M+ J9
[ | ] [ } Mot ! ] E‘q M- J12
24 pin Minifit 15 ] [ -5 olor - 15 ] <9 XM Chassis —
¢ | d Gnd
410 =l FEe=— oA =G AVCMMotor G|y
Enc A \21 17 ] I 11 nc n 1] N — Interface 2
T L
p— 2 Enc A/ 120 5 : | | 1 5 Enc A/ 5T | E_ﬁ Board J6 13-
1 T L Encoders [4-
— Enc & >10 25 | = EncB 25X ) o
; I I Enc B/ 6 .
Differential |7 EE"C EI‘/ L5 6 N -6 o~ & | =4 ~ 6 pin 5 pin Molex
Receiver |10 ne 17 3 | ] [ } 3 Encl/ 3 ! | E_'i - Molex
Encl/ T 75 | 17 nc 7 I ey
re e
Home 15 22 22 Home J 22 | =4 "o 5 Olyange
= f I f — 23 | I — US digital Red US Digital
CW Limit {14 23 ¢ | | 1 23 Limit Near [ s : Encoders Black
N CCW Limit N3 24 N 24 Limit Far I it | =P 6
:‘ N +5VD +5VDC 4 4 +5VDC 1 - | =
O- >22 =1 | [ = BE< ) 4 :
1ISO com \23 8 | | | 8 1ISO com [ 14 4 | E‘M FNP(Sourcmg)
ISO Co
§ 24VDC N24 14 ! ] [ ] 14 +24V 18 { ] E‘Lﬁ 18 . ] Home
.\(I +24VDQ 10
TR Enable 11 16 | e |16 TR Enable " | %ﬂ‘m HomelLimits W T
L T : | L
:] § CTW 1 :12 > 20 ] E_za
002 Volt FB+ 2 1 10 | 110 o Voltage FB (Torch) 2 | =} 10
Analog AL Volt FB- 1 11 4 R 11 [ Voltage FB (Work) L= 11 Brake PNP (Sourcing)
ot Al Y =4 | 55« K3 12 | &2 ao
DO1 |__ Brake Com N 20 f ] [ 120 Brake com 2 | = p (ne:Irmnfotor)
r CTW O >j 21 T ] [ 1 21 +24V 1/0 19 { ] E’Jﬂq /]
L T
Digital In 1 6 12 4 | | 12 Digital In 1 Torch  Work
:I 5 Digital In 2 7 13 | N 13 Digital In 2 * 2 s )
Digital In 3 N8 19 | | | 19 Digital In 3 I I o fNP(Sourcmg)
rake
3 § Limit
ELE > A (away from motor)
)R ’
Shields stored
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C E H | J L
P1A1 f
Motor Amp P1A2
. o ) .
Carrier Board P1A3 37 Pin CPC 24 Pin CPC
J5 J5A
I I5 1 9 Motor + 9T E_Q M+ J9
[ T | | T Mot T | [ M- J12
24 pin Minifit s 15 ] [ }-15 otor - 15 ] &9 XM Chassis |—
Enc A J10 A= | C=— Enc A R e e G S e S AVCMMotor G4y
nc N21 17T ] [ 11 nc 17 ] E_‘]_ Interface 2
L T L
= | Enc A/ 20 5§ ] [ }-5 Enc A/ 51 ] [ — pord Encggers i
‘L—I Enc B N19 2 T ] [ 1 2 Enc B 2T ] E_z 15
. . a L T L ﬁ_
Differential Enc B/ \18 6 1 I I 1 6 Enc B/ 6y | | i 5 pin Molex
; v T
Receiver Enc| XE: 34 1| 13 Enc| B | =4 6 pin
mo T
Enc I/ N16 7 | | 7 Enc I/ 7 | = N Molex Grey
22 | 1/10 Grey/White
Home \15 22 1 1 20 Home : | X4 5 Orange
= 1 ] [ 1 — 23 T I US digital Red US Digital
‘ CW Limit \14 23 | I I 123 Limit Near o4 : Encoders Black
N CCW Limit {13 24 | | 1 24 Limit Far | | = i
A +5VDCC>= +5VDC \22 47 | | 4 +5VDC L | 4
' : A | =14 PNP (Sourcing)
1ISO com \23 8 T I I 1 8 1ISO com 14 T I E—JA N
ISO Com ! ! 16 L
X 24VDC \24 14 | ] | 114 +24V { ] [ <% . ] H
+24 VD@ L ! 10 T ] [ J8 ome
TR Enable \N11 16 T 1 16 TR Enable L Home/Limits
= | == uE] ey e
L CTW 1 20 T
X M2 b f I
AN
Do2 Volt FB+ \2_ I 10 ] | 110 Voltage FB (Torch) 21 f I 10
— > 1= | o Voltage FB (Work) = —— brace . |1 PP (Sourcing)
3 ; P 2] Y4 10 -
= | > 2 -
|__ Brake Com \9_ 20T 1 20 Brake com 13 f ] [ &—=Ha - Limit
Dot L | I 1 19 P (near motor)
CTW O 510 21 | } 21 +24V 1/0 : I A
Digital In 1 NG _ 12 1 I I 12 Digital In 1 Torch  Work
§ Digital In 2 N7 13 I I 113 Digital In 2 12 J4 -
Digital In 3 (g 19 | | 1 19 Digital In 3 I I PNP (Sourcing)
EN [ T A— Limit
le A (away from motor
§ -
Shields stored
355 Dividend Dr . . . . i
j A M H §ﬁ*b“’§6g“3§%“‘;‘§74 Drawn: TSK Date: 11/12/2014 Page: 4 of 9 Dwg. Name: Y-Axis
Fa;%s-ss-a-sg-sz Checked: TW/SK  |Modified: 12/2/2015 PO#: 162053 Project: CMS01 V1.0.cct
C E H | | | J | | L




A B (] F G H | J K L
PD Cabinet
X C . SGDV-3R5D01A002000
- arrlage L1 509 Carriage A —e-42
510 Carriage B
Yaskawa L2 511 Carriage C — o
SGDV L3 —9-13
Amplifier o1
P o2
10 Pin 24\ ii:llzcd: —]9-L6
Dual R
b Ty 1 | - /\ ov —C o6
Analog Out + N7 22 g | 32 Ref + pinkred 1 /\ i ]9 T-Ref
- |1 - : [\ 0 !
owpn o[ Analog Out - 8 a3 g 1 a3 Ref - pink/black 1 10§ T 110 so B1 :]
29 T 1T 1 29 Enable pink/black 4 [ \ 40 I [ ] 40l Enable B2
L 1]
] Enable :3 B3 — J9
?\ I 4c16awg
1 > — 2 inr; ginifit 33 | T 133 EncA CN1 U = Motor Phase A 01 |
Motor Phase B 2
EncA 21 1I 1] [ -1 Enc A graylred 4 ‘ 2 /1 24 Enow Ilo v Motor Phase C 3 : I
= 2 Enc A/ \20 5 T 1 1 5 Enc A/ gray/black 4 ‘ 35 1 i 135 EncB W GND { ]
T
EncB 19 2 : 1l 12 EncB white/red 4 ‘ 36 1 1__36] EncB/ EG 5 . 4 |
L T
Differential {1 Enc B/ 18 6y 1k 1 6 Enc B/ white/black 4 ‘ <9 Enci Ferrite Bead PN ST200-267 L 5
I'iine r— Enc| < A 1t 2 Encl pink/red 2 \\// 20 1 1 —20 Encl/ ;J7 cable is passed thru twice
eceiver [10 L T . ‘ -
Enc I/ {15 i 1k 1 7 Enc I/ pink/black 2 / 47 ] [ }—47) +24vdc ' |1 : - m +5VDC o |
1| L
14 f 1T } 14 +24V 1/0 yellow/red 5 CN2 COM g [ 1 2\ Com 43 : |
Ferrite Bead PN ST200-267 FE”ZOJ’efk N 4 | . Encoder Input oy |
i i eedbacl ncoder Inpu
cable is passed thru twice Encoder Input / |8 | i 6 Encoder Input/ 417 ]
[ 4 Py
Shield is tied o + L 46 ——
Connector Shell Ferrite Bead PN ST200-267
cable is passed thru twice
+5vDcO— +5VDC »22 4 ] ~
1ISO com \23 8 1l 1 8 com 18 |
80Comy Dot | Enable NO o 20| 1t 20 )
{ ]
Enable W N 10 19 : I I : 19 Brake - fﬂ_zl
+24VDCO—— 24VDC :24 21 | 1 21 24VDC o171 ]
1]
Home 515 22 | 1 1 22 Home 191 |
J R CW Limit 1 23 ik | 23 Limit Near 20 4 |
CCW Limit 13 24 | 1 1 24 Limit Far 3 21 | |
L= — =]
;] § Isoin 2 N7 18 | I
Isoin 1 N6 25 |
Fault N5 26 | |
b
J N DO2 Relay 1 W 12 15 | |
Relay 1 NO 11 16 I
I "§ 37 | 11 1 37
— I 1 T
1 R l
1 R
355 Dividend Dr . . . v :
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Carriage Cables

J9 97-3108B-18-10S
I 11 Motor Phase A red 4 |
1 " T
[ 12 Motor Phase B white a7 | g/lotor P;)Wer
1 T
| 1 3 Motor Phase C blue ] | onnector
1 !
[ 1 4 GND green/yellow 1 |
o
JZSP-CVP12-20-E
I ] 44 +5VDC orange 0 6§ |
[ 1 43 Com green 3 |
| 42 Encoder Input red/pink 4 | Egﬁzigor
[ 1 41 Encoder Input/ black/pink 5 4 |
[ 4
46—
Shield is tied to shell
9 pin CPC
PNP (Sourcing)
I ! 17 24VDC 1 I [ 1 1 :
I 118 com 4 ] [ 4 J_ rome
| 1 10 Home 7 ] [ - T
[ 1 20 Limit Near
1|
I 21 Limit Far PNP (Sourcing)
2] il }-2 u
=1 -5 Limit
Z t
a X L a 7 (near motor)
L 1]
PNP (Sourcing)
3 il -4 *
b i 16 Limit
9 1 19 A (away from motor)
L 1|
355 Dividend Dr ' Iprawn: TSK Date: 11/12/2014 Page: 6 of 9 Dwg. Name: Carriage Cabl
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A B C F H | J K L
PD Cabinet
X ROtaI'y SGDV-3R5D01A002000
L1 ot Rons
otary —9-43
Yaskawa L2 -
SGDV L3 14 RolvC o
Amplifier o1
©2
0P 24V e — o6
n
L s /\ ov — 6
Analog A0+ Analog Out + NT 32 I 1T 1 32 Ref + pink/red 1 /\ 9 : 1 : 9| T-Ref
Output ,\o,liﬁ Ana|og Out - N8 33 : 1 : 33 Ref - pink/black 1 ” \\ 10 f il ] 10. sSG B1 :]
| : 29 Enable pink/black 4 I H 40 : || : 40| Enable Bz
1 Enable B3 — 8
?Q [ o 4c16awg
1 — 24 pin Minifit 13 3 CN1 . Motor Phase A 01
J10 { ] [ } Enc A U { ]
EncA \21 1 1l g Enc A graylred 4 ‘ 4 T 34 EncAl 1O v Motor Phase B 2 |
L 1]
— 2 Enc A/ \20 5 1l 5 Enc A/ gray/black 4 35 | I 135 EncB W Motor Phase C 3 |
L 1]
EncB N19 27 1 2 Enc B whitelred 4 36 il 136 Enca/ FG GND 4y |
f I [ } F) [
Differential 3] Enc B/ 518 6§ 1 1 6 Enc B/ white/black 4 C—=—19 Enc Ferrite Bead PN ST200-267 L 5
f Z T
ngeiver Enc | L 37 1T 13 Encl pink/red 2 { Wi 204 ] [ }—20f Encl/ ;J7 cable is passed thru twice
mo T T
Enc I/ 16 77 1l i Enc I/ pink/black 2 / 47 1 47} +24vdc s It , - m +5VDC D oas
T T + | [
14— llow/red 5 ‘ [ ]
| 14 +24V /O yellow/re CN2 coMm ’9{ [ E 2, Com 43 ; ]
Ferrite Bead PN ST200-267 Encoder 4 . Encoder Input oy |
cable is passed thru twice Feedback Eﬁggggﬂn‘gﬁ;’; 5 I E & Encoder Input/ 41 ¢ |
[ 4 ®
Shield is tied to ~ +~ L a6 —S
Connector Shell Ferrite Bead PN ST200-267
cable is passed thru twice
+5vdDcO— +5VDC 22 4 ]
1ISO com \23 8 | 1 18 O - com 0 18 I
ISOCm% DO1 L Enable NO NO 20 1 }-20 T
-
12 ]
Enable W N 10 19 T I I 119 Brake - fﬂ_zl
L T
+24VDCO—— 24VDC :24 21 — 1|1 } 21 24VDC 17| |
Home N15 22 1 1 1 22 Home 19 1 I
N s L I [ L
| N CW Limit N14 23 7 ]
CCW Limit N13 24 T |
L o
= 6=
| § Isoin 2 N7 18 f ]
Isoin 1 NGB 25 | |
L
Fault N5 26 | |
] R DOZF_| Relay 1W  {1p 15 | !
Relay 1 NO N11 16 [ ]
L
] § 37 | 11 1 37
— I 1 T
:] R l
B
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Rotation Cables

97-3108B-18-10S

J8
| 11 - Motor Phase A red A |
1| N 1
I 1 2 Motor Phase B white B | Motor Power
T L
[ 13 Motor Phase C blue o ! Connector
T L
[ 1 4 GND green/yellow D1 |
T _" L
o
P JZSP-CVBP-AMS2-E-1
11 e 24vVDC o | Brake
12 Brake com 21 | Connector
JZSP-CVP12-20-E
I 144 +5VDC orange O 41 |
T L
[ ] 43 Com green 9 |
| 142 Encoder Input red/pink 1 ] CEZHCOdeE
I 1 41 Encoder Input/ black/pink oy | onnector
T ® [ 4 I
46— — =<
VDG TB5 PNP (Sourcing)
1 17 ZD C};L i
I ' com Home
o A0 O
[ }19 Home 4@*1 T
. Length in
Cable Function 9
feet
PS Modules to Fronius 10
Z-Axis 76
Y-Axis 75
X-Osc 75
X-Carriage Module to Yaskawa 5
J9 to Carriage Motor 70
X-Rotary Module to Yaskawa 7
J8 to Rotation Motor 28
Controller 40
355Dividend Dr — Iprawn:  TSK Date: 11/12/2014 Page: 8 of 9 Dwg. Name: X-Rotary Cables
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A B [¢) D F [€ H | J | K | L
Fuse # | Current Rating | Voltage Rating Fuse Type Circuit Description
F1 50 amp 600 VAC Time Delay (FLQ-R) Fronius CMT 4000
F2 50 amp 600 VAC Time Delay (FLQ-R) Fronius CMT 4000
F3 50 amp 600 VAC Time Delay (FLQ-R) Fronius CMT 4000
KA1 CB1 10 amp 3 pole Circuit Breaker Carriage Amplifier
CB2 10 amp 3 pole Circuit Breaker Rotary Amplifier
CB3 20 amp 2 pole Circuit Breaker 5 KVA Transformer
500 | | | F1 506
! b -
501 I |I For— 507 | Fronius CMT 4000 Fuse # | Current Rating | Voltage Rating Fuse Type Circuit Description
502 i F3 508
| | | b F100 2 amp 250 VAC Time Delay (5x20mm) | PS1 (24VDC Power Supply)
F101 1 amp 250 VAC Time Delay (5x20mm) E-Stop Board
F102 250 VAC Time Delay (5x20mm) Spare
Main Di CB1
ain Disconnect 503 ~ 509 Carriage A o
504 510 i . .
A 500 b = 00 £ CamageB 512 Carriage Amplifier
480VAC % \I,/ %) @ b — S A A 505 VY 511 Carriage C
3 Phase B 501 501 3 phase e
60 Hz \I’/ % CD :é g:;_ ° Line Filter °
502
80 amp c 502 q c ¢
—{ }—+—@ K o= CB2
— — GND GND
503 M 512 RotayA (7
504 513 "
l N RotayB 7.2 Rotary Amplifier
1 505 N 514 Rotary C 7.k
CB3
5KVA
International Xfmr
500 HE X1 O
0 Oleg
so1 0] 0= AC distribution to modules
= L g 0 Oleg
= Qo xPs
Z-Axis
Transformer is tapped for ;ﬁ’;‘lz
440VAC Input " Of-  XRotary
If system goes international —olo—
it NEEDS to be retapped for —[olo—
correct voltage 0] 0=
B O
—{olo] -Sto 9-A7
—{ojo—%®
—Gnd —
s e —{QIDH- GLC50-24 :: ; 24V b rtn 7
XM 24vDC [ 5 |Neutral ik 24V artn 502
Cann ., | F100 102 PS1 _ o 24VDC a 502
E-Stop - J2 1 F101 Line : 24VDC b D
) 103 E-Stop 120 <:|9—A7 Power Supply +24 5 7-J2
Board CSBP J4 = F102 24 VDC +24T
9-J7 E-Stop 120 103 1| achign Y3
E-Stop N 120 VAC External
916 > opN__ 100 2 aciow ™1 Esp ]
J5 Jé J7 J8 —{OTD—
‘:g com Icwcom ‘owcom I:g com @—
NO w DC NoW AC DC NOW AC DC NO w DC
NI~ EREN EREN RREA _@@@’_@
0 Oleg
—{QIDH
K1
located in PD Cabinet
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