


















































































































































































































































































































































































































































































































































































































































































































































SHEET
2-B1

SHEET
2-B1

EDDD@@M&&D@MD(}/D
bog)jY@el Go0G0 000

Box-5010 Hanover, NH 03755-5010 603/643-3441

___ ___ RHF ___ __ Valve
1SV6  SV7 1 [svaa svs |
(5.2) (53)  (54) (5.5 SHEET
- 120VAC 120 VAC N 6-B4
3-A2 L
— —
Sv4B SVIA Lm
SHEET ©.1) CR1 CON1  &LT2
6.2 6.3 64
A . 62 63 (64
Gas
Ramp Down P .
ARC Error Console -
SHEET TRANSFER ©0) SVIB SV2 V3 |
Q2 z ©6)  (67) SHEET
o) X
= 6-84
-
s 5|8 sl 5|85 8|88 8|5 rlels HEENNEEEHEEBEEEEEEE
o & (3.7) PLA3
PL4.2 \\b N ) \ AKX ) \A X X X X A A ) PL4.4
2 1 6 5 16 15 14 13 12 11 10 9 8 7 6 5 302 1 16 15 14 13 12 11 10 9 8 7 4 3 2 1
ol REC2 F ﬂ F /‘RECS F ﬂ REC4
S T T T T 1 T T 1 T T T T 1 T T ————
\ HEENEEENEN ! LI
PL3.2
C ), \ bifd
PR ‘CRW O CR16 CR15 [CR18 |CR13 [CR7  [CRe CR4 CR3  |CR2 |CR1  [CR8 |CR9 CR11_|CR12
e SO OaEa oo a o a s
| praloq PCB 120vAC L SELSE] (R AL SEL R R SE) (M E] S HET S (HEL ]S
c | 9 | szl s s s sl s sz s s s sl s
PCB3 ailizaibizailizallizalRizalBiza sailizailizallizallizaiRizaiRizailiza
RECT 041275 PCB ‘ ‘ b U L S A L U LR [ [ g U e e ) L 5
™~ N 041276 Assy ‘
84
< 10 Shunt CH1 Chopper Enable ‘
& <99 r DAC Latch | |
86 [ ] [
< | 8| € ShuntcH2 ‘ __ Analog Data ‘ ‘
87
<1714 ‘ ‘ ‘ - Analog Clock CR14
88
z < 13| €] butyCyclech1 ‘ CH1 Current ‘ ‘
89
<1419 ‘ ‘ ‘ ‘ ’7 CH2 Current ‘ ‘ Relay PCB
%
< |5 | €1 putyCyclecH2 ‘ ‘ ‘ ‘ F _ +12vDC ‘ ‘ PCBA
91 ;
e 9 ‘ Ground 041245 PCB
Y BEEEEN o 041246 Asy
) 120 VAC ‘ ‘ ‘ ‘ ‘ ‘ ‘ 7;; (Elemental Schematic)
L Input ‘ J L J
- N N N N A 2 o - - - — —
REC3 REC1
15 9 1317193 2 40 29 35 33 37 31 27 25 23 21 1917 1513 11 9 7 5 3
PL3.3 / \ PL4.1
SHEET
3-A3
[ Y A T A _CABLE: 023630 I A N A A O A N ___ CABLE:023629
N ~— K
| o
R
PL2.2 PL23 \ ) PL2.1
12 03 15 9 1317193 2 40 29 35 33 37 31 27 25 23 21 19 17 15 13 11 9 7 3
REC2 REC3 REC1
- _ _ 7ttt N 5 M M M I MU M A M N M NS M M D N M -
| uP Control PCB 120VAC BEERER l—GND |
P — — +12vDC
PCB2 ‘ ‘ ‘ ‘ ‘ ‘ CH2C 06 énd — — — — — —‘ ‘7 — —— —— —— —— —— IHSComplete (4.7) ‘
041762 Plasma Start _— = - urrent (1. o [
12vDC | | | | b — — —ciicument) o) ] { 1HS Start (3.6)
‘ ‘ —— —— —— — Analog Clock (1.4) 1045 — — — — ‘ ‘ —— —— —— —— —— THCEnable (3.5) ‘
Plasma Start —_— ‘ ‘ L ‘ ‘ ‘ ’7 .
‘ 12VDC } ‘ —— —— —— —— AnalogData(1.3) 140 (4.4) _—— — —‘ ‘ ‘ ’7 —— — Hold (3.4)in;(0.0) out Arc Transfer (Gnd! ‘
| —— — — — - DAC Latch (1.2) 8043 — — ‘ ‘ e re Transfer (Gnd) - *‘
‘ 24 VAC interlock ‘ ‘ — — —— —— —— — ChopperEnable (1.0) T ‘ ‘ ‘ ‘ ‘ Arc Transfer (Sig)(0.7) — ‘
] noowa  — = \ ‘ ‘ \ A Tranter (112 ]
fd P~ —_ rc Transter (+
‘ % g‘ g 1200 (4.1) —w ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ T ‘ ‘
| § § § § 3 8 NS Future Serial /0 1400(40) | [ Lo | o \ ‘
b)\)\xx)\)\)\ )\)\)\)\xx)\)\)\)\m‘* BA)\)\)\)\)\)\)\)\AAREUiiiiiREcéb)\)\)\)\)\)\)\ A XXX A A X L AKX b)\)\)\)\)\)\xx)\)\)\)\)\)\)\)\)\x RECS
12 3 4 5 6 7 9 10 11 12 13 14 15 16 17 18 T2 3 4 5 6 7 8 10 1112 12 3 4 5 6 7 9 10 11 12 13 14 15 16 17 18 12 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18
/ \PLZA ( \ ( \ PL25
T N N N N N N PL2.6A 1 N N T 11 N Y N A MR N N M M N M M M N N N MY
=
2§ ©|°|8 288 RIR 2|8 HEEBERHENEEEE 1K 8|IR
RIR|IN|RIRIR|IR|R|8|% |3
SHEET 304 E
7-B2
OPEN FOR NORMAL OPERATION
CLOSED FOR SPECIAL APPLICATION (560144)
SHEET
AA 7-C2 SHEET .
5-D4
123 4 5 6 7 9 10 11 12 13 14 15 16 17 18 VATERIAL
SHEET ( \
J 3-D2 PL2.6B T T i N Y A M N MY N I Y
NOTE:
o|lo|o|alalo|a .
SRR SRS
SHEET SIS Y T| The SETCURRENT can be HOLD UNLESS OTHERWISE SPECIFIED:
transmitted from either the DIMENSIONS ARE IN INCHES.
P 6-Ad SHEET . TOLERANCES ARE:
N2/02  TEST TEST 5.04 THC PCB or the Machine I/O. THIS DRAWING AND ALL INFORMATION 2 PLDECIMAL £01
Preflow Operate This is done by using the (CONTAINED THEREON IS CONSIDERED 3 PLDECIMAL £.005
proper connector. PROPRIETARY AND MAY NOT BE USED FRACTIONS +1/64
SHEET HC P FOR MANUFACTURING OR FABRICATION ANGULAR .50
EF 1-A3 W/THC use PL2.6A PURPOSES WITHOUT PERMISSION PART MUST BE FREE OF BURRS AND SHARP
W/O THC use PL2.6B FROM HYPERTHERM, INC. EDGES. BREAK SHARP EOGES IF NECESSARY

WITH CHAMFER OR RADIUS .015 MAX.

DESCRIPTION
ELEC SCHEM:HT2000 ({i)
ITEM NO, FILE NAME SCALE SHEET
013224 01322484 N/A 40F13
DRAWN BY DATE APPROVED BY DATE
JPP 10-5-92 DJR 12-14-92

7







SHEET
3-B2

Machine Interface V&C or RCC Cable

< 023851 023871
=0 o| g| ©
o|lglglg| o] Nlwn
MEEEHEHEEEEEEHEBEHEEHEEEE
N )
12 3 4 5 6 7 8 9 11 14 15 16 17 18 19 20 21 22 23 10
F X7
Y Y Y Y Y /;(7
ol clalolg]vlela PE
FIE| |23 EF|R
CABLE: 023834 _
ololalolals @ !
R Q| R|X|IR|R S J
SHEET I As (S 1 BYiey o
4-A3 R 146 14 l 14| >
145 13 i 13| >
SHEET 144 12 12
4A3 Q 143 1 ‘ 1| >
<|l<s|<s|s|s| <] g| <] 5| < 142 10 f 10 | >
NEREIREREIREIE [
RIR|X|RIR|R|RIR|8| & 141 . NN
140 ‘
8 8 | >
788 |, | 7 | >
Qb VIV IO P2 1
12 3 45 6 7 8 91011 e \ R
ﬂ REC2 728 5 5™
f7777777\(YYYYYYYYYY - 738 . | N
SHEET '
2-81 D o —I \ | [ 1] | | | ‘ | 748 5 | NN
‘ 200 — J ‘ ‘ ‘ ‘ 758 ) N
noo  — — ‘ J
‘ B — — | ‘ | | | e N\ gVae
M 128 N N E:I’e';”‘ o — — — J | ‘ ‘ ‘ ‘ ‘ ‘ X5 5X2
N N W D el |
o | 4| ¢ Voltage Ho—————J“‘
130 o 2] ¢ Common — — — —— — ‘
o
N g0
1< | 1| ¢ CH1+CH2Current Comlg‘IZte - ‘ ‘
51
: 2| <) e g, ————— — — | |
16 upply
9 THC Enable —_—— ———— — 7‘ PLO3
<9 Plasma :
K | 9| « START THC Motherboard PCB 2
132 < < we NOTE: <
133 < [13 ] ¢ Relay SYSTEMS W/O THC DO
134 —_— NOT HAVE THC MOTHER
= 12| < REC1 REC1 BOARD (041294) AND |10 <
DOWN {ﬁ — N
135 ¢ 11| ¢ Relay 7 THC PCB (041186). L |9
136 * N CABLE: 023878 _
137 MM Aoug%geigm r 24C$1950PCB ‘
< | 7]« On K| 8] <
138 ‘ Torch Height Control PCB ‘ 041294 Assy ‘
<8 < s | ‘ 041294 SCH <1749
139 On/Off PCB10
< J5) « On
= Z 041065 PCB ‘ GND 6 123 As BLK ‘
PLOS RECS ‘ 041186 Assy 1 ] ’\ 1 ] 6| >
‘ 041186 SCH ‘ siG Sob 5 122 9 RED 3
SHEET ‘ —1t< |14 \I/ } 7/
7-Ca v | | | GND 4 121 s BLK | 5| >
| ‘ SIG SID 3 120 4 ]\[J GRN ]\‘J i
‘ 13 !
| 1 | L ) 119 3% A BLK | A NN
-/ N 120VAC 1 118 WHT
o L I e
‘ REC3 (& 5X1
X XK XA .. — — T — — — - T 1xa
2 1 5 6 4 3
PLO.4
CABLE: 023859 UNITS
1X9 o —
‘ IHS Complete —‘
151 AN RED NF N ‘
152 4 1 ] BLK 1 ] 4| H— — | Inductive
\f | ‘r Initial
—< | 8 + Height ‘
SHEET 153 14 WHT i 8| >— Sensor ‘
7-Ca u 154 1 ] ; BLK ] ; o > 120 VAC
—< |7 \r ‘ \r ‘ Upper Limit Switch
155 2 GRN } o - T e
156 5 I\IJ BLK | IT; sl - ]
/) ¥ 4 o D
17

Voltage
Input

|
|
|
V1o ‘
|

1&V Common

V5
1400
1200
1100

Current
Input

-

|

180 ‘
o0 \
120 1

|
‘ Remote ‘
PCB ‘
|
|

Voltage/Current
Remote

MATERIAL

[Yiooooo oo oo
Uﬂﬂgﬁg@ﬂ nc

Box-5010 Hanover, NH 03755-5010 603/643-3441

CAAD
oon

THIS DRAWING AND ALL INFORMATION
CCONTAINED THEREON IS CONSIDERED
PROPRIETARY AND MAY NOT BE USED
FOR MANUFACTURING OR FABRICATION
PURPOSES WITHOUT PERMISSION
FROM HYPERTHERM, INC.

UNLESS OTHERWISE SPECIFIED:
DIMENSIONS ARE IN INCHES.
TOLERANCES ARE:

2PLDECIMAL £01

3 PLDECIMAL £.005

FRACTIONS +1/64

ANGULAR £.50
PART MUST BE FREE OF BURRS AND SHARP
EDGES. BREAK SHARP EDGES IF NECESSARY
WITH CHAMFER OR RADIUS .015 MAX.

DESCRIPTION

40

ELEC SCHEM:HT2000
ITEM NO. FILE NAME SCALE SHEET
013224 01322485 N/A 50F 13
DRAWN BY DATE APPROVED BY DATE
Jep 10-5-92 DJR 12-14-92

1






(+) Work Cable (Anode) L 023403 r——— = ————— 1
(9 Torch Lead (Cathode) - 023403 - I —
T
_ 023631 L ‘ al |
(+) Pilot Arc (Anode) — CABLE 023550 — . - ‘ i u -
: — === V)
RHF Door Z e (] i 8 i (NN 4 e VC’T | @ ‘ o ‘
Interlock 35 } 4 - 27
36 T ; T 3| ps3 H a 1 ‘
Shield 1 4 i 2 OBOT c4 ‘
PS3 12 8 ] | i ] | 5 28 ‘
" 9 \r ‘ T 6 | € V6 SG1 ‘
23 7 1 o
4 2 U | U 8 Iz 28 27 |
- ?Z \r ‘ T 1; <« sv7 Remote HF ‘
/\/—‘ Console o)
% " i | ] 13 T e |
12 T i T 14| < q
99 1 12 1
B <2 ]\IJ | L[J 15 Iz [ | =
3 A 16) UNIT2
777 ﬁ N = > — —/ J
w7 CABLE: 023551 — S [
100 1 1 | ] 17 2, SVAR ‘ c\éilgfle |
10 \f i T 10| & } ‘ ‘
7 23 23 3
w0 | i ] D bvimmton N B
25 T i T 25 | < S
| o 0L 2 | =
1 30 1 | ‘ 1 | 0 CABLE: 023804
34 T } T 34 ‘ ‘7 ' s
RED 41 1 1 | ‘ 1 | 12 [ 7a JN QTF ‘
:8] T | T 11; MV2-Decrease 1 i % 1 /\/—‘ |
‘ 2 2 ¢
SHEET =< |15 i 15| € 3 \‘ T ‘
4-D2 N 14 ] | ] | 14 = L— — — s
p— Aﬂ 4 \r J T JNA MV2-Increase UNIT4 ) Torch ’—0—‘
e G m 2|5 3 CABLE: 023549 — T T T T T v
SHEET T [ %o (] [Ny F—r1 T T
7-82 BB i 30 1 | ‘ 1 | 30 Increase
< T | T < OFF —o02 | T T—
3: [ 3: N Decrease ‘ I77
SHEET R/B 40 6 ] | ‘ ] | 6
4-D2 0] >_ . 1 | 1 1l " }
1 B . R DC
no | |5 | LU ! ULl E
SHEET 7 T ‘ T 7| ‘
4-D3 EE 13 . | . [—— — —
T }
112 5 ] ] o | vis | | =
{ba: m— | N o
173 27 27 ’\i
174 28 L % ] 2 | svia | ‘
- 2 T | T 2| o ; T ‘
16 16 17
Tl ; S i o G I
as
10 \f ‘ T 10 | < sv3 Console ‘
17 1 1 1 (<
map M bii ; O | T G |
SHEET ) 8 \f ‘ T sl o ‘
4n3 o . 1 | \ 1 | o SIA__S5s S1-B 02 ‘
61 20 | 20 N2 ‘ N
1 \ 1 |
13 13 <
64 14 ‘ 14 ‘
63 15 l\fl ‘ l\fl 15 . Preflow ‘ ‘
¢————o— Run
6 2 } 214 Operate ‘ MATERIAL M = &% =
= |35 t 35 o0co (e (VIR
I 0 — - \ e rpC i
31 \f ! T 31| os1 | ps2 ‘ Box-5010 Hanover, NH 03755-5010 603/643-3441
Plasma iE 32 i 32 N2 OE 02 UNLESS OTHERWISE SPECIFIED: DESCRIPTION
PS1&PS2 14 33 U U 33 " L | ToLERNCES AR ELEC SCHEM:HT2000 (Q
ffffffffff S m— O I ) TS
1X2 FOR MANUFACTURING OR FABRICATION ANGULAR +.5¢0
3X1 PURPOSES WITHOUT PERMISSION PART MUST BE FREE OF BURRS AND SHARP DRAWN BY DATE APPROVED BY DATE
FROM HYPERTHERM, INC. I CHAMFER OR RADIVS 0T MY, JpP 10-5-92 DJR 12-14-92

4 3 F 2 1






************************ A ! . I
L ! I Timer/Counter Assy, 028666 !
|- =~ FullArc | } CR3 |
| Voltage | | 4 I
! i ] |
} } Isolated TMR1 | Timer 1 4 i 13 ‘
| | &Divided 027275 } Plasma ON 2 8 ? I
| ! Arc Volt 6 14 |
| . REC2 rc Voltage | [
 Isolation PCB N ! I
| |
| PCB11 163 ! 168 I
‘ 041273 PCB CR1 | Counter 1 !
SHEET I 164 272 ! 167 I
2-D1 | 041274 Assy 027274 | Plasma START 2 |
Arc Voltage } | PLT1.2 } }
| | | CR2 I
| |
| 169 4
L,, 777777777777 1 CR2 | Counter 1 4 i 13 }
I 170 |
m RECT 027274 | Ramp Down Error 24— 8 ? 14 |
6 5 1 2 | !
PL11.1
ol o SHEET
IR 3-A3 CcC
Sl e 168 T
2 e 1 Contactor
SHEET v 167 2 | T Closed
3-82 LZ_) Cable 023687 Connected Here
120VAC Plasma START 3 | When Using 073194 External
SHEET 105 o7 Counter/Timer Assembly
4-A3 AA 14| L7 Ramp Down
104 5 1‘ -—— Error
-1
6 |
160 o
Plasma START
120 (Maintained)
|
YEL/BLK 92 10 Vo
Lo L7 Arc Transfer
YEL 23 1 } - Signal
£lg .
=& 2
83A 17371‘ <
! Plasma HOLD
[ N
82A YRR Signal
=1
—— 15 |
=
16 |
SHEET SHEET -
5-Ad u 4-D3 yA 77 e
g % |m T T T T T T T T T T T A
GG SHEET an 14X1 | }
SHEET 3-A4 3 /\/—‘ |
= ! SHEET BLK ‘ \ 4 SV5 }
5 b= A3 s R “ }
ol § o § = =t - |
> o > o @ =) 58 R RED 1 |
> > ol g ol o S| m <| < ol & I _. 120VAC I ps |
2| e gl a R Y 2| e 57 iF BLK 1
E| = 212 8 & z| & 2 | -—= w/Interlock 2 !
| o heed ~ < | v | o n| o | M | I |
Qo @lo) oelel mlo) wle) e 1 | A |
3
\ | | | | | | | | 77 2 S |
N2 N N2 v N2 N2 N N2 v N2 N2 [ —. 24VAC Q b !
1X6 25 R - w/Interlock e
2 6 11 4 8 13 34 29 23 35 30 24 36 31 25 33 28 2722 21 20 9 15 14 37 32 26 5 1 10 3 7 12 7777} : Ar-H COnSOle
—— 6 | S .
( \W SHEET W 102 [ GRN 8 (Optional)
— — — — — — — — — — — 3-B1 ! T
b4 h9 Tp+ TP+ Th94 Tp+ TP Th94 Tp+ Th4 TP 103 o BLK [ 4°
! I
Machine Interface === \f
1/0 Cable 2!
14 10 BLK
L L 13 T RED ]
Fr Tt Tttt T T T T T T T CABLE:023841 [ T
——1 12 |
SHEET BB —=!
684 77 TB4
p— —p— —p— P~ Cp— b~ P~ D~ P~ Cp— Cp—-
o o [ o o o o [ o o o
L L L) L L L L L) L L L
T T T T T T T T T T T
Initial Height ] i } | | } } } } } L _. Remote Power Off
ON =Open } | } } | | | | | (Momentaty)
. |
Auto Height _ | } } } } } } ‘L,, Hold
ON =Open } | | | | | |
| | | I I |
DOWN -~ __j | | ! ! ! l—— ArcTransfer
Relay | | } } }
|
uw | I I I__ Plasma START
Relay } } } (Maintained or Momentaty)
Upper Limit _ | |
Switch | |
! ! Remote P o]
' = (A;g:eem;tw)er n MATERIAL
Arc Voltage Y ED [mimaysa) mfg? & D IR
= Do psy Coo@o 00
Box-5010 Hanover, NH 03755-5010 603/643-3441
UNLESS OTHERWISE SPECIFIED: DESCRIPTION
DIMENSIONS ARE IN INCHES.
THIS DRAWING AND AL INFORMATION TOLERANCES ARE: ELEC SCHEM:HTZOOO
2 PL DECIMAL .01
'CONTAINED THEREON IS CONSIDERED 3 PL DECIMAL +.005 ITEMNO. FILENAVE SCALE SHEET
PROPRIETARY AND MAY NOT BE USED FRACTIONS +1/64 013224 0"3224B7 7 OF 13
FOR MANUFACTURING OR FABRICATION ANGULAR .50
PURPOSES WITHOUT PERMISSION PART MUST BE FREE OF BURRS AND SHARP DRAWN BY DATE APPROVED BY DATE
ot e ot e e 10592 121492
4 3 =+







3 . 2 1 :
13
" , 208VAC r— 200 VAC
L2 415VAC 3 Phase L2 3phase
60 Hertz
2 220-380-415/50 y 208/60 o 200/50-60
50 Hertz R _I VAC PE - -
e WIRED FOR 415 WIRED FOR 208 VAC WIRED FOR 200 VAC
_ 0 I O I (O, PR — IR
l; — Handle—‘ ‘ L — Handle—‘ ‘ ‘ L %,7—{ Handle—‘ T “
LmE—Stop ‘ ‘ LZ]E-Stop ‘ ‘ L{ZE-Srop ‘ ‘
‘ Fuse ‘ Fuse . ‘ ‘ Fuse ‘ ‘
P— i | i p— — T 1 - 1 I T J — —
T8 T ‘ 1
. M o 1 o] |
6 CONI
J T F o{c}c;m ‘ Ad ‘ J 13 offo | A4 | ‘ J s 6 o{cgm A |
. T . ‘| T | ‘) T al
| | S - | ]! - |
‘ L ‘ 5 | B4 | 3 ‘ ‘ L L ‘ 5 | B4 \ ‘ ‘ b E ‘ o |
‘ offe \ E v offe \ \ | offo ‘ ‘
K ! 1 2 E | \ 2 v \ 2] |
| ‘ Lo ‘ [P ‘ ‘ ‘ ‘ L2
L2 0VAC - — * * ‘ ‘
‘ 4 T3 I% ‘ 380 VAC 3 ‘ LT3 ‘ . 0VAC ‘ ‘ RE ‘ 0VAC
[ o 4 ‘ 4 3 ‘ | u olfo ‘ c4 ! | u E ‘ o ‘
v | offo-e— 400VAC e ‘ U 1 208VAC ‘ U el \ 200VAC ‘ ‘
‘ - _ 415VAC ‘ -, D o — __ ‘ ‘ — I ‘
S , S N R |
| | | . | | A S ‘
220 VAC L ‘ L ‘ S b
PE ‘ 240 VAC PE ~ 220VAC - PE —
380 VAC T2 —— 240VAC T2
J 400 VAC J — 208VAC J . 4 — 200VAC
1 415VAC . a
Z - =
= = = L g S
T lfwdduwd
\ m | -
‘T1 - .
13
12 415VAC
1 3 Phase 400/50 CE
50 Hertz
PE
l_ii 1 7—{ Handle—‘
&_‘—EE—Stop ‘ ‘
‘ Fuse
—1 [ — N — ‘
TB1 FL1 r— — ‘
r Jd]. s 6 CONI | "
w ‘ f\/ °‘H’° 3
. AL | | |
L 4{ \Ta ™~ ‘ 12 LS ‘ B4
O offe 3
I v A Y] A ‘ 2 ‘ 3
’> 4‘ ~ L2 ‘ 0VAC 43:: ‘
\ A ok 4 ‘ 380 VAC 3
PE | AN L1 | ca 3
L ™o | I offe ] 400 VAC 3 ‘
/J — J 415VAC '—’; ‘
220 VAC ‘ il
 240VAC
T2
380 VAC
400 VAC
415 VAC MATERIAL M [/Jj
o000 D 1 l})zZ)Mle
0ot sz// YICGIRGIC,
Box-5010 Hanover, NH 03755-5010 603/643-3441
m UNLESS OTHERWISE SPECIFIED: DESCRIPTION @
— Toumces e ELEC SCHEM:HT2000
THIS DRAWING AND ALL INFORMATION 2 PLDECIMAL £01 [TEMNO. FILE NAME SCALE SHEET
CONTAINED THEREON IS CONSIDERED 3 PL DECIMAL +.005
PROPRIETARY AND MAY NOT BE USED FRACTIONS 1/64 013224 013224B8 N/A 8OF 13
s
PURPOSES WITHOUT PERMISSION ARY e U FARE CF BURRS AND SR ORI BY onTe APPROVED BY oaTE
FROM HYPERTHERM, INC VT CLAMFER ORRADIVS D15 WA, JpP 10-5-92 DJR 12-14-92

1






o ——° ———
PN 440-460/60 L e 240-480/60 ot 575-600/60
e O WIRED FOR 440 VAC e " WIRED FOR 600 VAC
Ht = — T [ 7o — — LT = — —
L XJ\ SYL'Z]E»Smp—‘ ‘ ‘ T_‘ g—g ngES‘OP ‘ ‘ ‘ ‘ S\—gév‘-mlismp ‘ ‘ ‘
a0 iR L g0E Eaetr IV [ iR
E = _ Sra E .
I o |, | N WW o [ com | | | I | WW i [o com | o, = |
a T | | Tt " | T =
L | | L | | vooowo | L | .
1 | | ! ., Co Ty o ., = |
‘ - L S o ‘ Ba - 12 ollo 1 B4 i B4 | pa }34 ‘ . 2 olfo 1 B4 1 3
‘ L2 \ I ‘ 2 ‘ ‘ ‘ ‘ 2 Cl ‘ fal 9] ‘ ‘ 2 ‘
L‘{ ‘ VA “ ‘ ‘ 2 i 2 1C2 ‘ 7‘{ L2 ‘ OVAC . ‘
LT3 ‘ 440 VAC ‘ LT ‘ ‘ G & < L ‘ 575VAC 3
| | | ‘ | | ‘ ;
| u B " @ E ‘ , } L | I"%" ‘ ca } ca } ca !c4 . } U oo ‘ @ T ‘
u [ o 1 1 600 VAC
‘ I 1 L o ! 460 VAC ‘ ‘ 4‘ — B ‘ ‘ ‘ ‘ ‘ 4‘ 6 - _ ] ‘
_ 4‘ FZD Fi ‘ ‘ ‘7 L i D2 ‘ ‘7 E ‘
‘ < « L2 F2 L o PE ‘ A ‘ _

600 VAC

—
o

460 VAC ] PE ‘ D T D1 ‘
- T ™
— 440VAC |
14 BLK
4 >
x
1 i ] 1 5

— 575VAC

MATERIAL

MDDD@@Z]&&D@MD&D

00w @Sy Con&y Ui

Box-5010 Hanover, NH 03755-5010 603/643-3441

UNLESS OTHERWISE SPECIFIED: DESCRIPTION

DIMENSIONS ARE IN INCHES.

TOLERANCES ARE: ELEC SCHEM:HT2000
THIS DRAWING AND ALL INFORMATION 2 PLDECIMAL £.01
CONTAINED THEREON IS CONSIDERED 3 PL DECIMAL £.005 TTEMNO. FILENAME SCALE SHEET
PROPRIETARY AND MAY NOT BE USED FRACTIONS +1/64 013224 013224B9 N/A 90F 13
FOR MANUFACTURING OR FABRICATION ANGULAR .52
PURPOSES WITHOUT PERMISSION PART MUST BE FREE OF BURRS AND SHARP DRAWN BY DATE APPROVED BY DATE

EDGES. BREAK SHARP EDGES IF NECESSARY
FROM HYPERTHERWM, INC WITH CHAMFER OR RADIUS 015 MAX. JPP 10-5-92 DJR 12-14-92

1







|
| Ar-H |
} Console M1 svs }
|
| |
| FM1
Argon-Hydrogen >_l_® 1 1 1 40' to SV5\Torch
Gas Supply | L] | >\/_<
} | ps1 } Plasma
| |
| |
b
ey
|
|
IoPst
|- T T T T T T T T T T TS T T T T T T T T T T T T T T T T T T T T 1
|
FL1 0 | |
" ! | Fm1 25't0 50° | Valve |
o orogen P> S — < | Console |
as Su :
pply i | | |
| Preflow } |
| per ; 1
|
| |
|
| |
|
| |
|
| |
|
| |
|
| |
|
| |
|
| |
! I
T
| I I
| Cutflow } |
|
| |
|
| Ps2 } MV1 }
FL2 | 0 i = ‘
A i FM2 ! !
Oxygen } fY i |
Gas Supply : | 6 ‘ }
| T
| @ I | SV4A svaB | I
| PG2 I i ‘ I
| ! ! | |
| } } | }
| | - |
| 1 |
X =~ I S e T TR
|
|
Shield }
Gas Supply | FL3
|
|
|
|
} Gas
| Console
g
10' Plasma
5 \ | CO1 Critical Orifice, Cap OFF
zg:slg gai;’dw 50 FM1 Flow Meter, Nitrogen
FM2 Flow Meter, Oxygen
FS1 Flow Switch, Cooling
PG1 Pressure Gauge, Nitrogen Inlet
PG2 Pressure Gauge, Oxygen Inlet
Vs PG3 Pressure Gauge, Plasma
== —————————————— | PS1 Pressure Switch, Nitrogen Inlet
| | Y PS2 Pressure Switch, Oxygen Inlet
} } ‘r } PS3 Pressure Switch, Shield/Cap OFF
| | | | M1 Motor, Pump Cooling
! I I I FL1 Filter, N2
| g
! sv7 | | . ! FL2 Filter, 02
PS3 \ ! 12 | i
} | | | FL3 Filter, Plasma
i o | 40' MAX | |
| ~ | Cap ON Sense
} * ; 1 1 MV1 Metering Valve, Plasma Motor
| ; | | | MV1 Metering Valve, N2 Preflow
} | } } MV3 Metering Valve, 02 Preflow
F——————————— | | \/\/\(m } | | MV4 Metering Valve, Shield
I Power Supply i } V6 i } } SV1A Solenoid Valve, 02
I (simplified | | | | | SV1B Solenoid Valve, N2 Cutflow
} Flow) | L | } } SV2 Solenoid Valve, N2 Prelfow
| | } | Shield Gas | | SV3 Solenoid Valve, 02 Preflow
| Pilot 1 L 1 &HF Lead | | SV4A Solenoid Valve, Cutflow
I A | L HF Coil i < } ! SV4B Solenoid Valve, Preflow
| } | Cathode } | | SV5 Solenoid Valve, Plasma OFF
| I | Block | | | SV6 Solenoid Valve, Shield ON
! | i } Negative & | | SV7 Solenoid Valve, Cap OFF
| | % | } Cooling Supply ! !
| | | |
! i I i i i
} | Cooling Return ! | Cooling Return ! !
| | ! | N ) MATERIAL
i I | [ A
! 1 ! 1
| ) |
} :\l)egatlve 1 | } Torch
") |
! | I RHF Console | v

@7

[Yoooo o o s o oo
UU@QM@H Coo@E0oon

Box-5010 Hanover, NH 03755-5010 603/643-3441

THIS DRAWING AND ALL INFORMATION
CCONTAINED THEREON IS CONSIDERED
PROPRIETARY AND MAY NOT BE USED
FOR MANUFACTURING OR FABRICATION
PURPOSES WITHOUT PERMISSION
FROM HYPERTHERM, INC.

UNLESS OTHERWISE SPECIFIED:
DIMENSIONS ARE IN INCHES.
TOLERANCES ARE:

2PL DECIMAL £.01

3 PLDECIMAL £.005

FRACTIONS +1/64

ANGULAR +5c0
PART MUST BE FREE OF BURRS AND SHARP
EDGES. BREAK SHARP EDGES IF NECESSARY
WITH CHAMFER OR RADIUS .015 MAX.

DESCRIPTION
ELEC SCHEM:HT2000 (éz)
ITEM NO. FILE NAME SCALE SHEET
013224 013224B10 N/A 100F 13
DRAWN BY DATE APPROVED BY DATE
JPP 10-5-92 DJR 12-14-92
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UNLESS OTHERWISE SPECIFIED:
DIMENSIONS ARE IN INCHES.

THIS DRAWING AND ALL INFORMATION
CCONTAINED THEREON IS CONSIDERED
PROPRIETARY AND MAY NOT BE USED
FOR MANUFACTURING OR FABRICATION
PURPOSES WITHOUT PERMISSION
FROM HYPERTHERM, INC.
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WITH CHAMFER OR RADIUS 015 MAX.
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Appendix A

IEC SYMBOLS

IEC Symbols Used

Direct Current (DC).

Alternating current (AC).

Plasma cutting torch.

AC input power connection.

The terminal for the external protective (earthed) conductor.

® ¥ gy O

A chopper-based power source.

fI — Anode (+) work clamp.

3
S
=]
<]

Temperature switch.

Plasma torch in the TEST position (cooling and cutting gas exiting nozzle).

é Pressure switch.
/{j

I The power is on.
o The power is off.
_l:]_ Volt/amp curve.
HySpeed HT2000 |nstruction Manual a-1
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Appendix B

PROPYLENE GLYCOL SAFETY DATA
BENZOTRIAZOLE SAFETY DATA

In this section:

Propylene Glycol Safety Data

Section 1 Chemical Product and Company Identification ..............cccciiiiiiiiii i b-2
Section 2 Information 0N INGIrEIENTS ........veiiiiiie e e e e e e e e b-2
Section 3 Hazards IdentifiCation.............ooiuiiii e b-2
SeCtioN 4 FirSt Aid IMEASUIES ......ccoiiiiiie ettt ettt e e ettt e e e ettt e e e e sttt e e e e e sbe e e e e e ansbeeeeeeanteeeeeeanneeas b-3
Section 5 Fire FIGhtiNg MEASUIES .......ccoiiiiiiiieiiiiie ettt e et e e e ettt e e e e e st e e e e e nnbeeeeeeenneeas b-3
Section 6 Accidental REIEASE MEASUIES ..........cccuuiiiiiiiiiiee ettt e et e e et e e e e anree e e e e nnneeas b-3
ST=Yoxi o] A o F= o o [T oo TR=TaTo IS (o] = Lo - PSSR b-3
Section 8 Exposure Controls / Personal ProteCtion .................uuieiiiiiiiiiiiiiieeeeee e b-4
Section 9 Physical and Chemical ProPErtiES .........ocoiiiiiiiiiiiiiii ettt e b-4
Section 10 Stability and REACHIVITY ........oooiiiiiiii e e e e b-4
Section 11 Toxicological INfOrMALION .........ccuiiiiiii e e e e e e e e e e e enneeas b-4
Section 12 Ecological INfOrMation............ooiiiiiiiii e e e e e e e e e ee e e e e enneeas b-5
Section 13 Disposal CONSIAEIAtIONS ..........coiiiiuiiiiiiiiie ettt e e e e e e e e et eeeeeeaeeeeeeaeiasnes b-5
Section 14 Transport INTOrMAtION ............ooiiiii et e e e e e et e e e e e e e e e e eeeaeaes b-5
Section 15 Regulatory INfOrmMation............oocuiiiiiiiiii e e e e e e e e e e e e e nnneeas b-5
Section 16 Other INfOrMEALION .........oiiiiiie et e e e e e e et e e e e e snn e e e e e anbeeeeeennneeas b-5

Benzotriazole (COBRATEC) Safety Data

RS T= o1 11 o T SRR b-7
SECHON I INGFEAIENES ...t e bt e e e e b et e e e e e bt e e e e e e nb e e e e e e naneeas b-7
SeCtion [ PhySICAl DAa .......cooeiiiieiieiee et e e e e et e e e e naneeas b-7
Section IV Fire and EXplosion Hazard Data............cooiiiiiiiiiiiiiiieeee et e e e e e e e b-8
Section V Health Hazard Data ..........coooiiiiiiiii ettt e e e e e e e e e et e e e e e e aeeeeeeaannnnes b-8
Section VI REACHVIEY Data........veeiiiiieeiee et b-9
Section VII Spill or Leak ProCeAUIES. .......cooi ettt e e e e e s e e e e e e e e e e e e e annnnnes b-9
Section VIII Special Protective INformation .......... ..o e e b-9
Section [X Special PreCautiONS ...........oooiiiiiiee et e e e e e e aaaaaaaaaaaaas b-10
Section X RegUIAtory STAtUS ........ooi et e e b e e e b e e e anee b-10
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MATERIAL SAFETY DATA SHEET
SECTION 1 - CHEMICAL PRODUCT AND- COMPANY IDENTIFICATION

] PRODUCT NAME l HYPERTHERM TORCH COOLANT l

[PRODUCT CODE | |

EMERGENCY TELEPHONE NUMBERS

[ISSUE DATE ] 11-22-96 ;

MANUFACTURER HYPERTHERM Transportation: (703) 527-3887 *

STREET ADDRESS Etna Rd. * For splli, leak, fire or transport accldent emergencles.
CITY, STATE, ZIP Hanover, NH 03755 Product Information: (603) 643-5638
SECTION 2 — COMPOSITION / INFORMATION ON INGREDIENTS = . .
HAZARDOUS EXPOSURE_LIMITS
COMPONENT CAS No. %bywt. OSHA PEL ACGIH TLV NIOSH REL
Propylene glycol 0057-55-6 <50 None Established | None Established | None Established

SECTION 3.~ HAZARDS IDENTIFICATION:

EMERGENCY | Can cause eye and skin irritation.
OVERVIEW Harmful if swallowed..

POTENTIAL HEALTH EFFECTS
INGESTION .......cceeuen Can cause irritation, nausea, stomach distress, vomiting and diarrhea.
INHALATION ............... May cause mild irritation of nose, throat, and respiratory tract.
EYE CONTACT ....ccceeeen Causes eye imitation.
SKIN CONTACT .......... Prolonged or repeated contact may cause skin irritation.
b-2 HySpeed HT2000 |nstruction Manual
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MSDS | PRODUCT | HYPERTHERM TORCH COOLANT CODE ] PAGE20F 4

SECTION 4 -- FIRST AID MEASURES

INGESTION DO NOT induce vomiting, but give one or two glasses of water to drink and get medical
attention.

INHALATION No specific treatment is necessary, since this material is not likely to be hazardous by
inhalation.

EYE CONTACT Immediately flush eye with cool running water for 15 minutes. If iritation persists, get medical

attention.

SKIN CONTACT | Wash with soap and water. If irritation develops or persists, get medical attention.

NOTE T0O Treatment based on judgment of the physician in response to reactions of the patient.

PHYSICIAN

SECTION 5 -- FIRE FIGHTING MEASURES

FLASH POINT /METHOD | None/N.A.

FLAMMABLE
LIMITS

Not flammable or
combustibie

EXTINGUISHING MEDIA If involved in a fire, use foam, carbon dioxide or dry chemical extinguisher.

Water may cause frothing.

SPECIAL FIRE FIGHTING | None
PROCEDURES

FIRE AND EXPLOSION None
HAZARDS

SECTION 6 -- ACCIDENTAL RELEASE MEASURES

RESPONSE | Small spills: Flush into a sanitary sewer. Mop up residue and rinse area thoroughly with water.
TO SPILLS Large spills: Dike or dam the spill. Pump into containers or soak up on inert absorbent.

SECTION 7 -- HANDLING AND STORAGE

HANDLING Keep container in upright position.
PRECAUTIONS

STORAGE Store in a cool dry place. Keep from freezing.

PRECAUTIONS

HySpeed HT2000 Instruction Manual




MSDS

PRODUCT

HYPERTHERM TORCH COOLANT

| CODE | | PAGE 3 OF 4

SECTION 8 -- EXPOSURE CONTROLS / PERSONAL PROTECTION

HYGIENIC PRACTICES

Normal procedures for good hygiene.

ENGINEERING CONTROLS

Good general ventilation should be sufficient to control airbomne levels.
Facilities using this product should be equipped with an eyewash station.

PERSONAL .PROTECTIVE EQUIPMENT

X | RESPIRATOR Recommended for prolonged use in confined areas with poor ventilation
X | GOGGLES / FACE SHIELD | Recommended; goggles should protect against chemical splash
APRON Not necessary
X | GLOVES Recommended; PVC, Neoprene or Nitrile acceptable
BOOTS Not necessary

SECTION 9 — PHYSICAL AND CHEMICAL PROPERTIES

APPEARANCE Clear liquid BOILING POINT 160 deg F

ODOR Not Appreciable FREEZING POINT Not established
pH 4.6-5.0(100% concentrate) | VAPOR PRESSURE Not applicable
SPECIFIC GRAVITY 1.0 VAPOR DENSITY Not applicable
SOLUBILITY IN WATER | Complete EVAPORATION RATE | Not determined

SECTION 10 -- STABILITY AND REACTIVITY

CHEMICAL STABILITY

| STABLE E3 [UNSTABLE | |

CONDITIONS TO AVOID

No special precautions beyond standard safe industrial practices.

INCOMPATIBILITY

Avoid contact with strong mineral acids and strong oxidizers, including chlorine
bieach.

HAZARDOUS PRODUCTS
OF DECOMPOSITION

Carbon monoxide may be formed during combustion.

POLYMERIZATION

| WILLNOT OCCUR [ X | | MAY OCCUR |

CONDITIONS TO AVOID

Not épplicable

SECTION 11 - TOXICOLOGICAL INFORMATION

CARCINOGENICITY

THIS PRODUCT CONTAINS A KNOWN OR SUSPECTED CARCINOGEN

X

THIS PRODUCT DOES NOT CONTAIN ANY KNOWN OR ANTICIPATED CARCINOGENS ACCORDING
TO THE CRITERIA OF THE NTP ANNUAL REPORT ON CARCINOGENS AND OSHA 29 CFR 1910, Z

OTHER EFFECTS

ACUTE

Not determined

CHRONIC

Not determined
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MSDS l PRODUCT | HYPERTHERM TORCH COOLANT CODE ] PAGE 4 OF 4

SECTION 12 -- ECOLOGICAL INFORMATION

BIODEGRADABILITY | CONSIDERED BIODEGRADABLE [X | | NOT BIODEGRADABLE |
BOD / COD VALUE Not established

ECOTOXICITY No data available

SECTION 13 -- DISPOSAL CONSIDERATIONS

Product that cannot be used according to the label must be disposed of as a hazardous waste
WASTE DISPOSAL METHOD at an approved hazardous waste management facility. Empty containers may be triple rinsed,
then offered for recycling or reconditioning; or puncture and dispose of in a sanitary fandfill.

RCRA CLASSIFICATION NO
RECYCLE CONTAINER [YES [X | [CODE |2-HDPE INEER

SECTION 14 -- TRANSPORT INFORMATION

DOT CLASSIFICATION | HAZARDOUS | | | NOT HAZARDOUS | X
DESCRIPTION Not applicable

SECTION 15 -- REGULATORY INFORMATION

USA REGULATORY STATUS

EPA REGISTERED (UNDER FIFRA)
FDA REGULATED

KOSHER

SARA TITLE Il MATERIAL

USDA AUTHORIZED

SECTION 16 - OTHER INFORMATION

NFPA CLASSIFICATION

1 BLUE HEALTH HAZARD
1 RED FLAMMABILITY

0 YELLOW REACTIVITY

- WHITE SPECIAL HAZARD

Information contained In this MSDS refers only to the specific material designated and does not relate to any process or use involving other
materlals. This information Is based on data belleved to be reliable, and the Product Is intended to be used in a manner that is customary and
reasohably foreseeable. Since actual use and handling are beyond our control, no warranty, express or implied, is made and no liablitty Is
assumed by Hypertherm in connection with the use of this information.

HySpeed HT2000 Instruction Manual b-5
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MATERIAL SAFETY DATA SHEET

COBRATEC’ 99 Powder

SECTION I

MANUFACTURER:
ADDRESS:

EMERGENCY TELEPHONE:
FOR TRANSPORTATION EMERGENCY:

CHEMICAL NAME AND SYNONYMS:
TRADE NAMES AND SYNONYMS:
CHEMICAL FAMILY:

FORMULA:

DOT SHIPPING DESCRIPTION:
PRODUCT NUMBER:

PMC SPECIALTIES GROUP, INC.
501 Murray Road

Cincinnati, OH 45217

(513) 242-3300

(800) 424-9300

1-H Benzotriazole, Benzotriazole
COBRATEC® 99 Powder
Triazole .
CH;N;

Not Regulated (Benzotriazole)
X18BT5585

NFPA BASED RATINGS: Health: 1, Flammability: 1, Reactivity: 0

HMIS RATINGS:
WHMIS CLASSIFICATION: D-2-(B)

Health: 2, Flammability: 0, Reactivity: 0, PPE: E

SECTION I INGREDIENTS

Material CAS No. Wt. % Exposure Limits
Benzotriazole 95-14-7 >99 None Established

- SECTION III _PHYSICAL DATA
BOILING POINT: >350° C
FREEZING POINT: 94-99° C
SPECIFIC GRAVITY: 1.36 (solid)
VAPOR PRESSURE AT 20° C: 0.04 mm Hg
VAPOR DENSITY (air=1): 4.1 (calculated)
SOLUBILITY IN WATER % BY WT at 20° C: 2.0

None

% VOLATILES BY VOLUME:
EVAPORATION RATE (Butyl Acetate = 1):
APPEARANCE AND ODOR:

08/28/95

Non-volatile
Off white powder.
characteristic odor.

Slight

HySpeed HT2000 Instruction Manual
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MSDS COBRATEC’ 99 Powder 08/28/95
Page 2

SECTION IV_FIRE AND EXPLOSION HAZARD DATA

FLASH POINT: 340° F. (CC)
AUTOIGNITION TEMPERATURE: Not Available
FLAMMABLE LIMITS IN AIR: LOWER: Dust MEC. 0.03 oz/(cu. ft.)

UPPER: Not Available

EXTINGUISHING MEDIA: Carbon Dioxide, Dry Chemical, Foam

SPECIAL FIRE FIGHTING PROCEDURES: Full protective equipment including self-
contained breathing apparatus should be used. Water spray may be ineffective. If water is
used, fog nozzles are preferable. Water may be used to cool closed containers to prevent
pressure build-up and possible autoignition or explosion when exposed to extreme heat. During
emergency conditions, overexposure to decomposition products may cause a health hazard.
Symptoms may not be immediately apparent. Get medical attention.

UNUSUAL FIRE AND EXPLOSION HAZARDS: Airborne dust is rated a severe explosion
hazard at a minimum concentration of 0.03 ounce per cubic feet (30 grams per cubic meter).

SECTION V_HEALTH HAZARD DATA

OSHA AIR CONTAMINANTS: Due to its dusting nature luring handling, exposure to dust
st comply with OSHA’s particulate not otherwise regulated limits for total and respirable

dust.

EFFECTS OF OVEREXPOSURE: Contact with the eyes is likely to cause severe irritation.
Detailed information about the effects of overexposure in the human being is unavailable.
Experience thus far has not provided any example of obvious overexposure with resultant
symptoms. Animal studies have indicated an effect on the central nervous system. An NCI
bioassay showed no convincing evidence of carcinogenicity (NCI-CG-TR-88). Bacterial
mutagenicity data exists. Experts consider the data inconclusive. (Environmental Mutagenesis,
Vol. 7, Suppl. 5: 1-248 (1985) and references in RTECS #DM1225000).

EMERGENCY AND FIRST AID PROCEDURES: IF INHALED: If affected, remove from
exposure. Restore breathing. Keep warm and quiet. IF ON SKIN: Wash affected area
thoroughly with soap and water. IF IN EYES: Flush eyes with large amounts of water for 15
minutes. Get medical attention. IF SWALLOWED: Never give anything by mouth to an
unconscious person. Give several glasses of water. If vomiting is not spontaneous, induce
vomiting. Keep airway clear. Get medical attention.

19
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MSDS COBRATEC’ 99 Powder 08/28/95
Page 3

TOXICITY DATA:
Oral LDy, (rat) 560 mg/Kg
Primary skin Irritation (rabbit) Not a primary skin irritant
Dermal LDy, >2000 mg/Kg
Eye irritation (rabbit) caused severe eye irritation
Bluegill Sunfish (96 hr. Tim) 28 mg/1
Minnow (96 hr. Tlm) 28 mg/l
Trout (96 hr. LCyp) 39 mg/l
Algae (96 hr. ECyp) 15.4 mg/l
Daphnia magna (48 hr. LCy) 141.6 mg/l

SECTION VI REACTIVITY DATA

STABILITY: Stable

INCOMPATIBILITY: Oxidizing Agents

HAZARDOUS DECOMPOSITION PRODUCTS: BY FIRE: Carbon Dioxide, Carbon
Monoxide Nitrogen oxides, HCN in reducing atmospheres

HAZARDOUS POLYMERIZATION: Will Not occur

SECTION VII SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEN IN CASE THE MATERIAL IS SPILLED OR RELEASED: If
local high concentration of airborne dust occurs, dampen spiil with water and ventilate to
disperse dust laden air. Sweep up spill and reclaim or place in a covered waste disposal

container.
WASTE DISPOSAL METHOD: Sanitary landfill or incinerate in approved facilities in
accordance with local, state, and federal regulations. Do not heat or incinerate in closed

containers.

SECTION VIII SPECIAL PROTECTIVE INFORMATION

RESPIRATORY PROTECTION: If personal exposure cannot be controlled below applicable
exposure limits by ventilation, wear respiratory devices approved by NIOSH/MSHA for
protection against organic vapors, dusts, and mists.

VENTILATION: Local exhaust recommended for dust control.
PROTECTIVE GLOVES: Recommended to avoid skin contact, Rubber, Vinyl
EYE PROTECTION: Use safety goggles where airborne dust is a problem.
OTHER PROTECTIVE EQUIPMENT: Safety shower, eye wash

HySpeed HT2000 Instruction Manual
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MSDS COBRATEC’ 99 Powder 08728195
Page 4

SECTION IX SPECIAL PRECAUTIONS

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE: Store in a cool, dry
area. Keep containers tightly closed when not in use. Avoid creating airborne dust
concentrations which could constitute a potential dust explosion hazard. Avoid contact with
skin, eyes, and clothing. Avoid inhalation of dust and vapor. DO NOT TAKE INTERNALLY.

Clean up spills immediately.

SECTION X REGULATORY STATUS

Benzotriazole (CAS No. 95-14-7) is contained on the following chemical lists:

1. TSCA Section 8(a)/40CFR 712 Preliminary Assessment Information Rule
2. TSCA Section 8(d) Health and Safety Data Rule

3. NTP Testing Program

4. Massachusetts Substance List

5. Canadian Domestic Substance List

6. WHMIS Ingredient Disclosure List

7. TSCA Inventory List

PREPARED: August 28, 1995

SUPERSEDES: May 25, 1994

The information contained herein is based on the data available to us and is believed to be correct as of the date
prepared; however, PMC SPECIALTIES GROUP, INC. makes no warranty, expressed or implied regarding the
accuracy of these data or the results to be obtained from the use thereof.

b-10 HySpeed HT2000 |nstruction Manual
19



Appendix C

AERATION MANIFOLD FOR PLASMA CUTTING ALUMINUM

In this section:

Aeration Manifold for Plasma Cutting AIUMINUM ..o et e e e s e e e e sbeeeeeeanee c-2
T (oo [N T3 o o F SRR c-2
Making an Aeration Manifold ..............oiiiii i et e e s eee s c-2
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APPENDIX C

Aeration Manifold for Plasma Cutting Aluminum

Introduction
When plasma arc cutting aluminum, free hydrogen gas may be generated by the cutting process. The high
temperature of the plasma process causes disassociation of oxygen and hydrogen from the water in the water
table. The hot aluminum, which has a high affinity for oxygen, then combines with the oxygen leaving free
hydrogen.

An effective means of avoiding free hydrogen buildup is to install an aeration manifold on the floor of the
water table to replenish the oxygen content of the water.

Making an Aeration Manifold — Figure c-1
Make an Aeration Manifold with two-inch (50 mm) PVC tubing with one-inch (25 mm) Distribution Lines
connected to it. Drill 1/8 inch (3 mm) holes every six inches (150 mm) in the distribution lines. Cap the ends of
the distribution lines and install the lines so that oxygen is delivered to all parts of the cutting area.

Connect the manifold to a shop air line. Set a pressure regulator to obtain a steady stream of bubbles.

Aeration Manifold

[ . . . ° . ° ° . . . ]— Distribution Lines
[ L] L] L] L] L] o o L] L] L] ]
[ L] L] L] o L] [ ] [ ] ° ° ] ]
[ L] L] ° (] L] [ ] * L] L] L] ]

Regulated air in

Figure c-1 Aeration Manifold
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Appendix D

AIR FILTERS

Air Filters

Gas purity is critical for maximizing consumable parts life, as well as for producing the highest quality cutting
which Hypertherm plasma equipment can achieve. Plasma air must be clean, dry and oil-free, and air must be
delivered at the pressure and flow rate specified for each plasma system. If the air supply contains moisture,
oil or dirt particles, cut quality will be lowered and consumable parts life will be shortened, which increase
production costs.

To optimize both consumables life and cut quality, Hypertherm recommends a three-stage filtering process
for compressor air for removing contaminants from the air supply.

1. The first stage of filtering should remove at least 99% of all particles and liquids 5 microns and larger in
size.

2. The second stage should be a coalescing-type filter to remove oil. This filter should remove 99.99% of
particles 0.025 micron and larger in size.

3. The third and final stage of filtration should be an activated carbon adsorbent filter that removes
99.999% of oil or hydrocarbons that have not been trapped by the previous stages.

HySpeed HT2000 |nstruction Manual d-1
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Appendix E

ELECTROMAGNETIC COMPATIBILITY (EMC)

In this section:
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APPENDIX E

General

This appendix will enable a qualified electrician to install the power cable to the EMI filter on all CE
220/380/415 volt power supplies (073198, 073199).

Power Cable
The power cable is customer supplied. See Power Cable on pages 3-5 and 3-6 for recommended cable
sizes. Final specification and installation of the power cord should be made by a licensed electrician and

according to applicable national or local codes. See also Mains Supply on page e-2 for further power (supply)
cable shielding recommendations.

Connect Power Cable

Connect one end of the power cable to the EMI filter first and then connect the other end to the line
disconnect switch.

Power Supply

1. Locate the EMI filter on the top rear of the power supply (see Figure e-1).

EMI Filter

% | Strain Relief
E;
j@ﬁ !THE RM / HySpeed mrzaaa/e

Figure e-1 Power Supply with EMI Filter — Side View
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2. Unscrew the four filter cover screws and remove cover to access input voltage connections at TB1 (see
Figure e-2).

Filter 5!

Co¥ W77 Ho |
e ©
H TB1
Pgi====
® ®

Figure e-2 Power Supply with EMI Filter Cover Off — Top View

3. Insert the power cable through the strain relief (see Figure e-1).

4. Connectleads L1to U, L2 to V, and L3 to W terminals of TB1 (see Figure e-3). Ensure that all connections
are tight to avoid excessive heating.

5. Connect the ground lead to terminal marked PE at TB1 (see Figure e-3).
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TB1
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Figure e-3 Power Cable Connections to TB1

A WARNING

Tthere is line voltage at the filter even if the ON (1) pushbutton on the HT2000 power supply has not
been pressed. As a common safety practice, ALWAYS verify that the line disconnect switch is in the
OFF position before installing, disconnecting or servicing in this area.

Line Disconnect Switch

Connecting the power cable to the line disconnect switch must conform to national or local electrical codes.

This work should be performed only by qualified, licensed personnel. See Power Requirements and Line
Disconnect Switch on page 3-5.
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EMI Filter Parts List

Item Number Description Qty.
001557 Cover:Hyspeed HT2000-CE Electronic Filter Enclosure 1
1 001558 Enclosure:Hyspeed HT2000-CE Electronic Filter 1
2 001559 Cover:Hyspeed HT2000-CE Top 1
3 008489 Bushing:1.97 ID X 2.5 Hole Black-Snap 1
4 008610 Strain Relief:1-1/2NPT 1.5ID 2-Screw 1
5 029316 TB1 Input-Power SA:200/2000/4X00/HD 1
6 109036 Filter:60A 440VAC 3PH 2-Stage Electronic 1
7 109040 Filter Mounting Bracket for 109036 1

‘ o
Wil
e
Lo WH T Wo |
——9 | (5

Figure e-4 EMI Filter Parts
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Appendix F

SYSTEM GROUNDING

System Grounding Requirements

The plasma system must be grounded for safety reasons and to suppress EMI:

» Safety The entire system — power supply, accessory enclosures, and worktable — must be grounded to
protect it and the operator from a ground fault. The protective earth (PE) ground connections must be
installed by a licensed electrician and conform to national and local codes.

» EMI Suppression If allowed by national and local codes, the ground system can also be used to suppress
EMI (electromagnetic interference). Below is a guide to configure the plasma system for minimal EMI. See
Electromagnetic Compatibility in this manual for additional information.

Suggested Ground Cable Routing
Power Supply

Connect the power supply to the PE ground terminal, using a properly sized color-coded conductor. This PE
ground is connected to the service ground through the line disconnect switch. See the Installation section for
further information on the power cord and the line disconnect switch.

Equipment Grounding

All accessory modules that receive power from the plasma power supply must also use the power supply’s
ground — either by connection to the PE terminal of the power supply, or by direct connection to the
equipment ground conductor. Each module should have only one connection to ground to avoid ground loops.
If any enclosure is grounded to the work table, the work table must be grounded to the power supply.

Effective grounding for EMI reduction is highly dependent upon the installation configuration. Two acceptable
configurations are shown in Figures f-1 and f-2.

The RHF console should be installed near the work table, and grounded directly to it. Other modules should
be installed near the power supply, and grounded directly to it (Figure f-1).

All modules may also be installed near the work table, and grounded directly to it (Figure f-2). Do not ground
the RHF console directly to the power supply.

The customer must furnish all conductors for equipment grounding. Grounding conductors may be purchased
through Hypertherm in any length specified by the customer (Part No. 047058). The conductor may also be
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purchased locally, using a minimum 8 AWG UL Type MTW cable (USA specification) or the appropriate cable
specified by national and local codes.

Consult the appropriate manufacturer’s instructions to ground equipment that does not receive power from the
power supply.

Work Table Grounding

If a supplementary ground rod is installed near the worktable to reduce EMI, it must be connected directly to
the PE ground of the building structure, connected to the service ground; or to earth, providing the resistance
between the ground rod and the service ground meets national or local codes. Place the supplementary
ground rod within 20 ft (6 m) of the worktable according to national or local codes.

If any module is grounded to the work table, the work table must be grounded to the power supply, or the
configuration must be changed to comply with applicable national and local electrical codes.

A ferrite choke can be placed in the conductor between the work table ground rod and the PE ground, with a
number of turns through the choke to isolate the safety ground (at 60 Hz) from any electromagnetic
interference (frequencies above 150 Khz). The more turns the better. A suitable ferrite choke can be made by
wrapping 10 turns or more of the ground lead through Magnetics part number 77109-A7, Fair-Rite part
number 59-77011101, or other equivalent ferrite choke. Locate the choke as close as possible to the plasma
power supply.

21
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Plasma Power Supply Ignition Console
(PE)
Ferrite Choke ]
(PE) -
Power Cord | —— _% &
Ground \\ Work Table
Gas Console T
(PE)
-
Supplementary
Grounding Rod
Other Equipment
receiving power from the
plasma power supply —
(PE)
_L_
Figure f-1

Recommended Ground Connection Configuration

Note: Configuration may vary for each installation and may require a different ground scheme.
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Other Equipment
receiving power from the
plasma power supply

(PE)
1

Gas Console

—~] p)

1

Plasma Power Supply

Ignition Console

Ferrite Choke (PE)

(PE)

Power Cord | 11— _— =
Ground - =

Work Table

\_I_

N

Supplementary
Grounding Rod

Figure f-2 Alternate Ground Connection Configuration

The preferred cable routing for this configuration is as shown, but it is acceptable to “daisy-chain” the grounds for
the gas console and other equipment to the ignition console. The ignition console should NOT be daisy-chained
through the other components to the work table.
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