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ATTENTION

Genuine Hypertherm parts are the factdfy-recommended replacément parts
for your Hypertherm system. Any damage caused by the use of other than
\genuine'Hyperth’erm parts is not covered by the Hypertherm warranty.
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WARRANTY

GENERAL

HYPERTHERM, Inc. warrants that Products shall be free from defects in materials and workmanship,
under proper and normal use for which such Equipment is recommended, for a period of two (2)
years, except only with respect to the Torch, for which the warranty period shall be one (1) year, from
the date of its delivery to you.

HYPERTHERM, at its sole option, shall repair, replace, or adjust, free of charge, any Products
covered by this warranty which shall be returned with HYPERTHERM's prior authorization (which
shall not be unreasonably withheld), properly packed, to HYPERTHERM's place of business in
Hanover, New Hampshire, all costs, insurance and freight prepaid, and which examination proves not
to be free from defects in materials and workmanship. HYPERTHERM shall not be liable for any
repairs, replacements, or adjustments of Products covered by this warranty, except those made
pursuant to this paragraph or with HYPERTHERM's written consent. This warranty shall not apply to
any Product which has been mishandled, incorrectly installed, modified or assembled by you or any
other person. HYPERTHERM shall be liable for breach of this warranty only if it receives written
notice of such breach within the applicable warranty period specified herein above. THE FOREGO-
ING SHALL CONSTITUTE THE SOLE REMEDY TO DISTRIBUTORS OR THEIR CUSTOMERS
FOR ANY BREACH BY HYPERTHERM OF ITS WARRANTY.

PATENT INDEMNITY

Except only in cases of Products not manufactured by HYPERTHERM or manufactured by a person
other than HYPERTHERM not in strict conformity with HYPERTHERM's specifications, and in cases
of designs, processes, formulae or combinations not developed or purported to be developed by
HYPERTHERM, HYPERTHERM agrees to indemnify, protect and hold harmless Distributors and
their customers against any and all liability or claims in any manner imposed upon or accruing against
Distributors and their customers because of the use in or about the construction or operation of
Equipment or any design, system, formula, combination, article or material which infringes or alleges
to infringe on any patent or other right. Distributors shall notify HYPERTHERM promptly upon learning
of any action or threatened action in connection with any such alleged infringement, and each party
may appoint its own counsel for any such action or threatened action.

DISCLAIMER OF OTHER WARRANTIES

HYPERTHERM MAKES NO WARRANTIES REGARDING PRODUCTS MANUFACTURED BY IT OR
OTHERS (INCLUDING WITHOUT IMPLIED LIMITATION WARRANTIES AS TO MERCHANTABILITY
OR FITNESS FOR A PARTICULAR PURPOSE), EITHER EXPRESS OR IMPLIED, EXCEPT AS
PROVIDED HEREIN. This warranty is in lieu of any and all warranties, express or implied, by law or
otherwise; and Distributors are not authorized to give any other warranty purporting to be binding
upon HYPERTHERM upon resale of Products to their customers. IN NO EVENT shall HYPER-
THERM be liable for incidental or consequential damages or injury to the person nr property of
anyone by reason of any defect in any Equipment sold hereunder.
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SAFETY
INTRODUCTION

f A WARNING! A\

. Never touch the torch body, workpiece or water in the water table when
operating the plasma system!

. When using a water table, be sure that it is correctly connected td earth
ground!

Operating the plasma system completes an electrical circuit between
the torch and the workpiece and anything touching the workpiece. The
workpiece is part of the electrical circuit!

Electric shock can kill!

Abbreviated safety precautions are printed on the power supply. Dy

-

Before using the plasma arc cutting equipment (including compressed gas),
each person operating, maintaining or supervising the use of this equipment
must read the following safety instructions.

NOTES, CAUTIONS & WARNINGS

This manual contains notes, cautions, and warnings to describe situations that
require additional information. The following formats apply for each:

Notes: A note offers additional information, such as an operating tip, that aids the
user in operating the plasma system.

Caution: A caution describes a situation that may cause damage to the plasma
system and offers advice to avoid or rectify the situation.

B A WARNING A\

A warning describes a situation that presents a physical danger to the

operator, and offers advice to avoid or rectify the situation. Each type of

warning displays an applicable danger symbol, ie. fire, explosion,
kelectrical shock, etc. Y,
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SAFETY

WARNING!!

ELECTRIC SHOCK CAN KILL!!

» Do not touch live electrical parts.

« Keep all panels and covers in place when the machine is connected to a
power source.

« Insulate yourself from work and ground: wear insulating gloves, shoes and
clothing.

« Keep gloves, shoes, clothing, work area, torch, and this machinery dry.

PRESSURIZED CONTAINERS WILL EXPLODE IF CUT WITH A PLASMA
TORCH!

ARC RAYS CAN INJURE EYES AND BURN SKIN!
» Wear correct eye and body protection.

NOISE FROM A PLASMA SYSTEM CAN DAMAGE HEARING!
« Wear correct ear protection.

FUMES AND GASES CAN CAUSE HEALTH PROBLEMS!

» Keep your head out of the fumes.

- Provide ventilation, exhaust at the arc, or both to keep the fumes and
gases from your breathing zone and the general area.

« If ventilation is inadequate, use an approved respirator.

HEAT, SPLATTER AND SPARKS CAUSE FIRE AND BURNS!

» Do not cut near combustible material.

« Do not cut containers that have held combustibles.

« Do not carry on your person any combustibles such as butane lighters or
matches when operating a plasma system.

« The torch pilot arc can cause burns. Keep the torch nozzle away from
yourself and others when the start switch is depressed.

= Wear correct eye and body protection.
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SAFETY INSTRUCTIONS

Burn Prevention

Eye To protect eyes against bums caused by high-intensity ultraviolet light, sparks and

Safety hot metal:

- Wear dark safety glasses/goggles with side shields or a welding helmet. Refer to
the chart below for recommended lens shades:

Arc Current

Up to 100 Amps
100 - 200 Amps
200 - 400 Amps
Over 400 Amps

Shield Shade

Shade No. 8

Shade No. 10
Shade No. 12
Shade No. 14

- Replace the glasses/goggles or helmet when the shield becoir.es pitted or broken.

« Warn other people in the area not to look directly at the arc unless they wear

glasses/goggles or a heimet.

- Prepare the cutting area in a manner that reduces the reflection and transmission

of ultraviolet light:

- Paint walls and other surfaces with dark colors to reduce reflection.

- Install protective screens or curtains to reduce ultraviolet transmission.

Skin To protect skin against burns caused by high-intensity ultraviolet light, sparks and hot

Safety metal:

« Wear protective clothing:

- Gauntlet gloves, safety shoes and hat.

- Flame-retardant clothing which covers all exposed areas.

- Cuffless trousers to prevent entry of sparks and slag.

- Position any torch away from your body when pressing the start button because

the pilot arc may come on immediately.

1-4
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Do not touch the front of the torch when starting it.

After cutting, allow time for the front of the torch to cool before touching.

Toxic Fume Prevention

To protect against the danger of toxic fumes which may be produced during cutting:

Keep the cutting area well-ventilated.

Remove all chiorinated solvents from the cutting area before cutting. Certain
chlorinated solvents decompose when exposed to ultraviolet radiation to form
phosgene gas.

Wear proper breathing mask and use proper ventilation when cutting galvanized
metal.

Do not cut containers with toxic materials inside.

Clean containers that have held toxic materials thoroughly before cutting.

i
A WARNING! A\

Do not cut metal or painted metals containing zinc, lead, cadmium or beryl-
lium unless the operator, or anyone else subjected to the fumes, wears
respiratory equipment or an air-supplied helmet.

J

Fire Prevention

Cutting with a plasma system produces hot metal, sparks and slag. Take the follow-
ing precautions against fire:

Make fire extinguishers available in the cutting area.

Remove combustible material from the immediate cutting area to a distance of at
least 35 feet (10 meters).

Quench freshly cut metal or allow metal to cool before handiing it or bringing it into
contact with combustible materials.

Never use a plasma system to cut containers with potentially flammable materials
inside. Such containers must be thoroughly cleaned prior to cutting.
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Ventilate potentially flammable atmospheres before cutting with a plasma system.

When cutting with oxygen as the plasma gas, an exhaust ventilation system

is required. Never operate the plasma system in an atmosphere which contains
heavy concentrations of dust, flammable gas or combustible liquid vapors.

Electric Shock Prevention

All Hypertherm plasma systems use high voltage (up to 280 VDC) to initiate the
plasma arc. Take the following precautions when operating the plasma system:

Keep your body and clothing dry.

Do not stand in, sit, lie on or touch any wet surface when using the plasma
system.

Wear insulated gloves and boots. Maintain proper insulation against electrical
shock. If you must work in or near a damp area, use extreme caution.

Provide a wall-mounted disconnect switch with properlysized fuses close to the
power supply. This switch allows the operator to tumn the power supply off quickly
in an emergency situation.

Conform to all local electrical codes for primary wiring sizes and types.

Do not use the system with a damaged power cord. Inspect the primary power
cord frequently for damage or cracking of the cover.

BARE WIRING CAN KILL!

immediately replace a damaged power cord.

Inspect the torch leads. Replace if frayed or damaged.

Never operate the plasma system unless the power supply unit covers are in
place. Exposed power supply connections present a severe electrical hazard.

Do not pick up the workpiece, including the waste cutoff, while you cut. Leave the
workpiece in place or on the workbench with the work cable attached at all times.

Before changing the torch parts, disconnect the main power or unplug the power
supply.

Never bypass or shortcut the safety interlocks.

Before removing a power supply cover for maintenance, disconnect the main
power at the wall disconnect switch or unplug the power supply. To avoid
exposure to severe electrical hazard, wait five minutes after disconnecting the
main power to allow capacitors to discharge.

1-6
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Explosion Prevention

Pressure
Regulators

Compressed
Gas
Cylinders

@ WARNING @

The plasma system uses compressed gas. Observe proper precautions
when handling and using compressed gas equipment and cylinders. Refer
to the Standards Index in this manual.

When cutting with the plasma system:

Do not cut in atmospheres containing explosive dust or vapors.

Do not cut pressurized cylinders or any closed container.

Maintain all pressure regulators in proper working condition. Faulty regulators can
cause damage or operator injury and must be serviced by trained repair techni-

cians.

Never use a regulator for any gas other than that for which it is intended.

Never use a regulator that leaks, creeps excessively or is physically damaged in
any way.

Never attempt to lubricate a regulator with oil or grease.

Handle and use compressed gas cylinders in accordance with safety standards
published by the Compressed Gas Association (CGA ), American Welding Society
(AWS) and Canadian Standards Association (CSA).

Never use a cylinder that leaks or is physically damaged.

Never use a cylinder that is not upright and secured in place.

Never move or transport a cylinder without the protective valve cover in place.

Never use a gas cylinder or its contents for any purpose other than that for which
it is intended.

Never lubricate cylinder valves with oil or grease.
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Hoses

Hydrogen
Detonation
with
Aluminum
Cutting

Never allow electrical contact between the plasma arc and a cylinder.

Never expose cylinders to excessive heat, sparks, slag or open flame.

Never use hammers, wrenches or other tools to open stuck cylinder valves.

Label and color-code all gas hoses in order to clearly identify the type of gas in each
hose. Consult applicable national or local codes.

Never use the oxygen hose for any gas other than oxygen.

Examine hoses at regular intervals for leaks, wear, loose connections or other
hazard.

Replace hose that is damaged in any way.

Keep hose lengths to a minimum to prevent damage, reduce pressure drop and to
prevent possible volume flow restriction.

Prevent kinking by laying out hose as straight as possible between termination
points.

Coil any excess hose and place it out of the way to prevent damage and to
eliminate tripping danger.

@ § WARNING § )

When cutting aluminum underwater or with the water touching the underside of
the aluminum, free hydrogen gas may collect under the workpiece. Detonation

of the hydrogen gas may occur while plasma cutting under these conditions.

-

J

An effective means of eliminating the possibility of hydrogen detonation is to install
an aeration manifold on the floor of the water table. Refer to the Appendix
section at the rear of this manual for instructions on how to make an aeration
manifold.

1-8
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Noise Prevention

O

Grounding

Input
Power

Work
Cable

Work
Table

The plasma cutting process can generate high levels of noise. Depending on the arc
current, material being cut, acoustics and size of the cutting room, distance from the
torch and other factors, acceptable noise levels as defined by local and/or national
codes may be exceeded by your plasma system.

Always wear proper ear protection when cutting or gouging with the plasma
system.

Before operating the plasma system:

Be sure to connect the power cord ground wire to the ground in the disconnect
box.

If installation of the plasma system involves connecting the power cord to the
power supply, be sure to properly connect the power cord ground wire. Conform
to CSA standards by placing the power cord ground wire on the stud first; then
place any other ground wires on top of the power cord ground. Fasten the
retaining nut tightly.

Tighten all electrical connections to avoid excessive heating.

Attach the work cable securely to the work table by making good metal-to-metal
contact.

Connect the work table to a good earth ground. Consult the U.S. National Electri-
cal Code, Article 250, Section H Grounding Electrode System, or other appropri-
ate national or local codes.

For additional information, refer to the Standards Index in this manual.

SAFETY REMINDERS

All Hypertherm torches are designed with a safety interiock, which prevents
firing of the plasma arc when the retaining cap is loosened.

Never bypass or shortcut the safety interlocks on any of the plasma system units.
Never operate the plasma system with any of its covers not in place. This would

be hazardous to the operator and other people in the area, and prevents the
proper cooling of the equipment.

HT2000 Instruction Manual 1-9
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. Each Hypertherm plasma system is designed to be used only with specific
Hypertherm torches. Do not substitute other torches which could overheat and
present a potentially dangerous situation to the operator and any personnel in the

area.

STANDARDS INDEX

The Standards Index contains a list of publications dealing with plasma arc cutting
equipment safety practices. For additional information, refer to this Standards Index.

1-10 HT2000 Instruction Manual
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DESCRIPTION & SPECIFICATIONS

DESCRIPTION

Hypertherm’s HT2000 is designed as a machine-mounted plasma cutting system for
cutting most metals from gauge to two-inch (50mm) thick. A micro-controlier on the
power supply control board helps to provide extended life for the torch consumable
parts. To achieve consumable long life, all cuts must begin and end on the plate
surface; this allows for the proper ramping of gases and DC cumrent to extend the
life of the torch nozzle and electrode.

The HT2000 system provides the user with capability of locating the power supply
and the torch apart by a maximum of 200 feet. This is accomplished by using a
remote high frequency (RHF) console.

The HT2000 provides continuously variable current output from 40 to 200 amps for
optimum performance on all thicknesses of metal. This allows the operator wide
variations in cutting speeds on the same thickness of metal. Three nozzle sizes are
provided to produce high quality cuts throughout its range of cut thicknesses.

The HT2000 can be configured for air, oxygen, nitrogen, or argon/hydrogen cutting.
For cutting stainless steel, aluminum, and other non-ferrous materials, nitrogen or
argon-hydrogen can be used as the plasma gas. (Hypertherm recommends a
mixture of 35% hydrogen and 65% argon). When cutting mild (carbon) steel, oxygen
can be used as the plasma gas. Shield gases other than air which can be used are
nitrogen and carbon dioxide.

The following descriptions briefly describe the purpose and configuration of the major
units which comprise the HT2000 system.

HT2000 Power Supply

This unit houses two 100-amp, 15kHz chopper power supplies to produce constant
current DC output, variable from 40 to 200 amps. Also located in this unit is the Torch
Height Control (THC). The power supply interconnects with the RHF console, the
gas console, the motor valve console, the machine computer, the remote V/C,

the IHS, water muffler, and the workpiece.

The HT2000 power supply conforms with Low Voltage Directive, 72/23/EEC and is
designed in full, or in part, with the Arc Welding Power Source Standard,
EN 60 974-1.

Remote High Frequency (RHF) Console

This unit houses the high frequency starting circuit which permits more effective RF
shielding and allows the power supplies to be installed at a distance of up to 200 feet
from the torch. Also located in the console is a door interlock switch, a torch cap-
sensing switch and valve, and the shield gas valve. The RHF console interfaces with
the power supply, gas console, and the torch.

2-2
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DESCRIPTION & SPECIFICATIONS

Gas Console

This unit houses metering and solenoid valves for shield and plasma gases, flow
meters and pressure gauges for nitrogen and oxygen plasma, and a pressure gauge
for the shield gas supply. The gas console interfaces with the plasma and shield
gas supplies, the power supply, the RHF console, and the motor valve console.

Motor Valve Console

This unit houses a motorized metering valve for plasma gas as well as a solenoid
valve that switches to allow plasma gas flow for both preflow and operation modes.
The motor valve console interfaces with the power supply, gas console and the torch.
Note: The motor valve console must be mounted 10 feet (3 m) from the torch.

Argon-Hydrogen Manifold - Optional

This unit houses a flowmeter for argon-hydrogen, a metering valve, a plasma gas
outlet switch and a separate plasma-off valve. (The plasma-off valve for nitrogen and
oxygen is located at the torch). The argon-hydrogen manifold interfaces with the
supply gas, the power supply, and the torch.

Remote Voltage/Current (V/C) Control - Optional

This unit provides accurate operator control of the arc voltage and current. It in-
cludes high intensity LED displays which indicate the setpoints for volts and amperes
prior to starting the arc. After the arc is initiated, the displays automatically switch to
show the actual values of the voltage and current reached. This unit interfaces with
the power supply. Two different types of remote V/C controls are available:

Digital Remote - Includes the voltage and current displays and two potentiometers
used to select the desired values. It is used with guidance machinery that already
includes plasma control switches.

Programmable Remote - Includes the voltage and current displays. No switches or
potentiometers are included. All functions are controlled by the guidance machinery
computer. This unit also interconnects with the computer interface.
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Initial Height Sensing (IHS) - Optional

This unit, used with two inductive probes, is designed to automatically detect the
workpiece surface and index the torch to the pierce position. This system can be
used for underwater, at the water line, or above-water applications. This unit inter-
connects with the power supply and the inductive probes, and requires an air
supply to operate. -

Timer/Counter - Optional

This unit allows the operator to monitor the number of arc starts and the
cumulative time that the arc is on in hours. The arc starts can be reset. This unit
connects with the power supply.

Water Muffler - Optional

The water muffler for the HT2000 system is an option which greatly improves cutting
safety and poliution control capabilities. The water muffler can be used to cut both
above and below water. Refer to the Water Muffler Instruction Manual (#802050) for
more detailed information.
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DESCRIPTION & SPECIFICATIONS

SPECIFICATIONS

System Requirements

Power Requirements:

Refer to HT2000 power supply specifications below:

Gas Requirements:
Plasma Gas Types..

Shield Gas Types

Gas Quality:
Oxygen
Nitrogen
Air

Carbon Dioxide

Plasma Gas Inlet Pressures and Flowrates
Air
Oxygen
Nitrogen
Argon-Hydrogen ....

.............

Shield Gas Inlet Pressures and Flowrates
Air
Carbon Dioxide
Nitrogen

HT2000 Power Supply

Maximum OCV (U,) ..
Output Current (L)
Output Voltage (U,)
Duty Cycle Rating (X)

.....................

................................................

..............................................

...........

Ambient Temperatures/Duty Cycle

Input Power (Input Voltage (U,) x Input Current
#073054 with THC/ #073106 without THC
#073064 with THC/ #073105 without THC
#073065 with THC/ #073107 without THC
#073063 with THC/ #073104 without THC
#073066 with THC/ #073108 without THC

..........

..........

..........

.Oxygen (O,), Nitrogen (N,), Air,

Argon-Hydrogen (H35 = 35% Hydrogen/
65% Argon
Air, Nitrogen (N,), Carbon Dioxide (CO,)

99.5% pure (liquid gas recommended)
99.995% pure (liquid gas recommended)
Clean, dry, oil-free (compressed or liquid gas
recommended)

99.5% pure (compressed or liquid gas recom-
mended)

90 psi (6.2 bar) at 82 scth (2322 I/h)

...120 psi (8.3 bar) at 80 scth (2265 Vh)

120 psi (8.3 bar) at 80 scfh (2265 Uh)
120 psi (8.3 bar) at 105 scth (2973 Ih)

90 psi (6.2 bar) at 280 scth (7929 Vh)

.90 psi (6.2 bar) at 220 scth (6230 V'h)

90 psi (6.2 bar) at 275 scth (7787 Uh)

280 VDC

40 to 200 amps

150 VDC

100% up to 30kW. Beyond 30kW,
Duty Cycle (X)= (30kW/ Actual Power)?
Ex: I Actual Power = 32kW, then

Duty Cycle (X)= (30kW/32kW)?= 88%
Power supplies will operate between
+14° and 104°F (-10° and +40°C).
Power supplies operated in an ambient
temperature above 86°F (30°C) may show

some decrease in duty cycle.

(1))

240/480 VAC, 3PH, 60 Hz, 90/45 amps

208 VAC, 3PH, 60 Hz, 104 amps

220/380/415 VAC, 3PH, 50 Hz, 98/57/52 amps
200 VAC, 3PH, 50 Hz, 108 amps

600 VAC, 3PH, 60 Hz, 36 amps

HT2000 Instruction Manual
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HT2000 Power Supply (cont.)

Dimensions and Weight:
Width

Cooling

Torch Coolant Tank Capacity
HT2000 Machine Torch (#028548)

....................................................................

...................................................................

—- 238"
(60 mm)

41-1/4" (104 cm)
780 pounds (351 kg)

....... Forced Air (Class F)

2.9 gallons (11 liters)

17.75" (450 mm)

=—3.62" (91 mm)

11.75" (300 mm)

1.75" (44 mm)

—

- 45°

Maximum cutting thickness
Maximum current at 100% duty cycle .................. 200 amps

Plasma Gas Flow
Shield Gas Flow

Water coolant flow rate
Weight ..

HT2000 Machine Torch (shown without off-vaive sssembly)

Remote High Frequency Console (#073067)

5/16°
dia. (4) ]

16°

12-3/8" —

2 inch (50 mm)
....... Refer to the Cut Charts in the Operation
..section for specific gas requirements.

0.8 gpm (3.0 /min)
.2-1/2 pounds (1.13 kg)

K
]

|/

13-5/8°

14-5/8°

Figure 2-1 Mounting Dimensions - RHF Console

2-6

HT2000 Instruction Manual



DESCRIPTION & SPECIFICATIONS

Remote High Frequency Console (cont.)

Dimensions and Weight:

Gas Console (#073068)

WIAEh ...t rcaesstse e canese e saeens 16" (40.6 cm)
HEIGOL ...ceeeeeeeeecnerererceererrcnesenrssasssinsessssssnsnsansanas 16.75" (42.5 cm)
[97=7 o1 (3 OSSR 12.75" (32 cm)
WEIGHL .....eeeeeeceeceree it srese s saessan e ees 75 pounds (34 kg)
11-1/2
| o p—— 712"
r o o
4" 3"
J o O—ot— or32°
| 5" dia. (4)

Figure 2-2 Mounting Dimensions - Gas Console

Dimensions and Weight:

Width c.ocviriiciceineiiienincnecene e 11.5" (29 cm)

[ [=1Te 11| SO ..14.5" (37 cm)

Depth ....ccvveeecreeneacess ..4" (10 cm)

Weight S 1 23 pounds (10.4 kg)

Motor Valve Console (#073069)

11-1/2°
10-3/4"
i |

s N\

71° N
g

&
i-to o

. _34\5/16'

dia. (4)

Figure 2-3 Mounting Dimensions - Motor Valve Console

Dimensions and Weight:

Width c..recrencecenes ...11.57 (29 cm)
HEIGOL .o st crensssasaesssssssssessnns 4" (10 cm)

Depth ...t ..8" (20 cm)

WERIGHL ....coeeeereennccriarsssesnseaesassnsasinssessasssassenees 18 pounds (8.2 kg)
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Argon-Hydrogen Manifold (#073109) - Optional

1,2. ) 5‘
typ. 4"
o (o]
5
4
o o——13/84"
4 dia. (4)

Figure 2-4 Mounting Dimensions - Argon-Hydrogen Manifoid

Dimensions and Weight:
Width ....

-------------

.........................

5" (12.7 cm)

10" (25.4 cm)
5" (12.7cm)
5-3/4 Ib (2.6 kg)

Digital Remote (DR) V/C Control (#073007) - Optional

Controls

Control Range ....

Control Resolution

.......

Dimensions and Weight:
Width
Height

....................................................................

Voltage adjust pot:
Adjusts arc cutting voltage and
displays value on LEDs.
Current adjust pot:
Adjusts arc cutting current and
displays value on LEDs.

.Current: 40 to 200 Amps

Voltage: 100 to 200 Volts
Current: 10 Amps
Voltage: 5 Volts

11-1/2" (29 cm)

...3" (7.6 cm)
....13-3/8" (34 cm)

5 pounds-5 0z. (2.4 kg)
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11.4° !
10.5°

[] [ ]

11.65*f §&°

Tﬁ

~~7/32"
dia. (4)

Digital Remote shown

m k4

Figure 2-5 Mounting Dimensions - Remote V/C Modules

Programmable Remote (PR) V/C Control (#055004) - Optional

Controls................

Control Range.......

Control Resolution

................................................ None. Controlled through guidance

machinery computer.

................................................ Current: 40 to 200 Amps

Voltage: 100 to 200 Volts
............................................... Current: 10 Amps
Voltage: 5 Volts

Dimensions and Weight:

WIdLh e sere s s 11-1/2° (29 cm)
Height......ccccuuuee. ...3" (7.6 cm)

Depth ..o .12-1/2" (31.8 cm)
WEIGhE ...ttt e seeaeens 5 pounds-5 0z. (2.4 kg)
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Initial Height Sensing (#028390) - Optional

8

&

f
fo

11.5°
10.75"

J

H

I

.—to

oj—-—-SIIG‘

dia. (4)

Figure 2-6 Mounting Dimensions - IHS Console

Input Power

Air Pressure

Dimensions and Weight:
Width .....ccccrenicnrnrecnnran

Timer/Counter (#073194) - Optional

Dimensions and Weight:
Width

Water Muffler - Optional

120 VAC from power supply
20 psi (1.4 bar) regulated shop air input
to solenoid.

9" (23 cm)

45" (11 cm)
11-1/2" (29 cm)
13 pounds (6 kg)

6-1/2" (16.5 cm)
2-1/2" (6.4 cm)

8-5/8" (21.9 cm)
3 pounds (1 kg)

Refer to Water Muffler Instruction Manual (#802050).
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PRE-INSTALLATION

INTRODUCTION

Prior to the instaliation of the HT2000 plasma cutting system, the following
requirements must be fulfilled. Please read these requirements carefully.
Their purpose is to aid you in the installation of your plasma cutting system
and to allow maximum performance.

Installation and service of the electrical and plumbing systems must conform
to local electrical and plumbing codes. This work should be performed only by
qualified, licensed personnel.

Note: Before positioning the power supplies, see Upon Receipt in the Installation
section (Section 4) of this manual.

If questions arise at any time, please feel free to call the Hypertherm service
department at 1-800-643-9878.

GAS REQUIREMENTS

The source gas supplies are provided by the customer. Refer to page 2-5 for
specifications on gas purity.

Note: If the purity level of the gas is too low or if there are leaks in the supply
hoses or connections:

Cut speeds can decrease

Cut quality can deteriorate

Cutting thickness capability can decrease
Parts life can shorten

Air as Plasma Gas

Two different sources of air can be used to supply the plasma gas requirements of
the HT2000 system: cylinder compressed air or shop compressed air.

From Cylinder Compressed Air or Shop Air to Gas Console

Use an inert gas hose to connect the air supply to the input connection on the
gas console. Hosing can be purchased through Hypertherm.

When using air as the plasma or shield gas, Hypertherm recommends a three-
stage coalescing filtration system. See Appendix section for suggested filtration.

With air cylinder or shop air, the customer must provide a regulator capable of
delivering air at a pressure of 90 psi (6.2 bar) at 82 scth (2322 I/h) to the gas

console.

HT2000 Instruction Manual
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Oxygen, Nitrogen, or Argon-Hydrogen as Plasma Gas

From Source Supply to Gas Console

The customer must provide regulators capable of delivering the following to the
gas console:

120 psi (8.3 bar) at a flow of: 80 scth (2265 I/h) for O, or N,
105 scth (2973 I/h) for Argon/Hydrogen

For hard plumbing connections, use type K hard copper pipe properly prepared. All
joints must be joined by carefully using soft solder to avoid excessive heating.
Overheating may create oxides which can flake off and contaminate the gases. After
installation, pressurize the entire system and check for leaks. Never use teflon tape
on any joint preparation. Use a liquid pipe-thread sealant when required. If not
using hard plumbing to supply plasma gas to the gas console, we recommend using
standard oxygen hose with the system.

Note: If cutting with oxygen as the plasma gas, nitrogen must also be connected to
the gas console to achieve the proper oxygen/nitrogen mixtures in the
preflow and cut flow conditions.

From Gas Console to Motor Valve Console

Hosing from the gas console to the motor valve console is provided by Hypertherm.

Q WARNING

Cutting with oxygen as the plasma gas can cause a potential fire hazard due to
the oxygen-enriched atmosphere that it creates. As a precaution, Hypertherm
recommends that an exhaust ventilation system be installed if you will be

cutting with oxygen.

Shield Gas

From Source Supply to Gas Console

The customer must provide a shield gas regulator capable of delivering the
following to the gas console:

90 psi (6.2 bar) at a flow of: 280 scth (7929 I/h) for Air
220 scfh (6230 I/h) for CO,
275 scth (7787 I/h) for N,

For hard plumbing connections, use type K hard copper pipe properly prepared. All
joints must be joined by carefully using soft solder to avoid excessive heating.
Overheating may create oxides which can flake off and contaminate the gases. After
installation, pressurize the entire system and checked for leaks. Never use teflon
tape on any joint preparation. Use a liquid pipe-thread sealant when required. if not
using hard plumbing, use 3/8-inch 1.D. hose with the system. Hose can also be
purchased through Hypertherm.

HT2000 Instruction Manual 3-3




PRE-INSTALLATION

From Gas Console to RHF Console

Hosing from the gas console to the RHF console is provided by Hypertherm.

TORCH COOLANT REQUIREMENTS

The power supply is shipped to the customer without any coolant in the tank. A
mixture of ethylene glycol (25%) and deionized water (75%), which resists freezing to
+10° F (-12° C), is recommended. This mixture is available in one-gallon containers
by ordering 028393. 100% glycol is available under 028419.

Caution: For operating temperatures colder than the temperature stated
above, the percentage of ethylene glycol must be Increased.
Fallure to do so could result in a cracked torch head, hoses, or
other damage to the torch coolant system due to the torch coolant
freezing.

See Figure b-1 chart in Appendix B to determine if a stronger ethylene glycol/
deionized water solution is needed for your particular application.

Observe the warning and cautions below. Refer to the Material Safety Data Sheets
on ethylene glycol for data on safety, handling, and storage in Appendix B.

" )
A WARNING A

\call a physician immediately. )

Ethylene Glycol Is irritating to skin and eyes, and harmful or fatal if swallowed.
Upon contact, flush skin or eyes with water. If swallowed, induce vomiting and

Caution: Always use ethylene glycol in the coolant mixture. Do not use anti-
freeze in place of ethylene glycol. Antifreeze contains corrosion
inhibitors which will damage the torch coolant system. Always use
delonized water in the coolant mixture in order to prevent corrosion
in the torch coolant system.

GROUNDING REQUIREMENTS

Proper grounding is essential for reasons of personal safety and to prevent
emission of high frequency interference.

Connect the worktable to a high-quality earth ground from 3 feet to 20 feet of the
table. A suitable ground consists of a solid copper rod of at least 1/2-inch diameter

3-4
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driven to a depth of at least 8 feet into the earth below the permanent moisture
level. For additional information consult the National Electric Code, Article 250,
Section H Grounding Electrode System, or other appropriate code.

POWER REQUIREMENTS

All switches, slow-blow fuses and power cables are customer supplied and
must be chosen as outlined by applicable natlonal and/or local electrical
codes. Installation must be performed by qualified personnel.

Use a separate primary line disconnect switch for the HT2000 power supply.
Size the disconnect box to the following requirements:

Rated Input
input Current @ Recommended
Voltage Phase 30 kw OQutput Slow-Blow Fuse Size
200 VAC 3 108 amps 150 amps
208 VAC 3 104 amps 150 amps
220 VAC 3 98 amps 150 amps
240 VAC 3 90 amps 150 amps
380 VAC 3 57 amps 80 amps
415 VAC 3 52 amps 70 amps
480 VAC 3 45 amps 60 amps
600 VAC 3 36 amps 50 amps

Line Disconnect Switch

The line disconnect switch serves as the supply voltage disconnecting (isolating)
device. Install this switch on a wall near the power supply for easy accessibility by the
operator. The line disconnect switch must be installed by qualified personnel
following all applicable local and national codes. The switch should:

Isolate the electrical equipment and disconnect all live conductors from the
supply voltage when in "OFF" position

Have one "OFF" and one "ON" position clearly marked with "0" (OFF) and "1" (ON)
Have an extemal operating handle capable of being locked in the "OFF" position
Contain a power operated mechanism that serves as an emergency stop

Have slow-blow fuses installed for the proper breaking capacity (see table above)

Power Cable

Power Source to HT2000 Power Supply

Wire sizes vary based on the distance of the receptacle from the main box.
The wire sizes listed on the following page were taken from the National Electric

HT2000 Instruction Manual 3-5
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Code 1990 handbook, tabie 310.16. Use a 4-conductor Type SO input power cable

with a conductor temperature rating of 140°F (60°C) according to the following
requirements:

Input Voltage Cable Size (AWG) Current Rating
200 VAC 1 107 amps
208 VAC 1 107 amps
220 VAC 1 107 amps
240 VAC 1 107 amps
380 VAC 4 69 amps
415 VAC 4 69 amps
480 VAC 6 52 amps
600 VAC 8 39 amps

Positioning the Power Supply

A WARNING A

Remove all electrical connections to power supply before moving or
positioning. Transporting unit can cause personal injury and equipment
damage.

Positioning the Power Supply

Prior to making electrical connections to the power supply, position the supply as
follows:

Note: A lifting eye is provided for moving the power supply into place with a crane
or hoist. It may also be moved by forklift if the forks are long enough to
extend the entire length of the base. Care should be used when lifting with
the forks so that the underside of the power supply is not damaged.

1. Place the power supply in an area that is free of excessive moisture, has proper
ventilation, and is relatively clean. Allow room for accessing the sides of the
power supply for servicing.

2. Place the power supply so that air flow is not blocked in any way. (Cooling air
is drawn in through the front panel grating, and is exhausted through the rear of
the unit by a cooling fan.)

3. Do not place any filter device over the air intake locations. This reduces cooling
efficiency and VOIDS THE WARRANTY.

4. After placement of the power supply, the line disconnect switch box can be
placed close to the power supply for safety purposes.

3-6
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ELECTRICAL CONFIGURATIONS

Prior fo connecting the power cable, ensure that the 240 / 480V power supply is
configured to the required input line voltage as described below. If for any reason
the voltage must be re-configured after the power supply has been powered up,
observe the following warning:

4 a WARNING a )

Danger: High Voltage. Line voltage is present in the power supply
unless disconnected. Always disconnect input power at the line
disconnect switch before servicing.

\C _J

240/480V Linkboard Configurations

- The 240/480-volt units are shipped from the factory linked for 480-volt operation.
The links must be moved for 240-volt operation. Ensure that the linkboard is
configured properly to the appropriate voltage line (see Figure 3-1).

480 240

o pL—H Egu
§§§§ 03 D2 DI ggﬂg
gggég 240 480 240 g§§ g
Hit g Re¥]
$§§§§ a1 A3 Az A4 $5§§§
Sg%g 290 sm 240 &35?%5
2352 O 0O o2
gwéﬁg 81 8 B2 B4 3U§3§

5883 240 480 240 5288

Y g

Figure 3-1 Dual Voltage 240/480-Volt Linkboard Configurations
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220/380/415V Transformer T1 and T2 Configurations

«  The 220/380/415-volt, 3PH, 50 Hz power supply is normally shipped from the
factory set up for 380-volt operation, uniess otherwise specified. To change the
power supply to a different voltage (220 or 415 volts), the control transformer T1
and 30 kw transformer T2 must be re-configured (see Figure 3-2).

50 Hz
Lt - L ORN
Bk =2 E 24 VAC
ORN
vio 240 RED
BRN 115 VAC
RED
YEL
[0} 24
WHT YEL
VAC
T
: ‘ . ﬁ # 6 AWG 600 VOLT WIRE
o > > ox>| o> > NOTE-
g e 3 g e THE THIRD {long) € WIRE FOR
220 A W & LR ©3 | T2 & CONNECTION, IS TO BE SHIPPED
44 44 49 WITH EVERY UNIT.
sel g2l 8¢
(] N N N
A ) c[

* The long #6 wire, required for a A connection, is shipped with every unit.

Figure 3-2 220/380/415V Transformer T1 and T2 Configurations - 1 of2

3-8 HT2000 Instruction Manual




PRE-INSTALLATION

( _ 50 Hz )
Lt L2 L3 cRa <25 ORN
pLk =20 §24 VAC
ORN
vio — RED
BRN L 115 VAC
>
SeC
wHT 2 2 veL
VAC
| ik
ﬁ ﬁ ﬁ # ¢ AWG 600 VOLT WIRE
° § ol °88|° g o
< n < <
380Y 33 S3 3 g T2
§8| S8 §%
IA B 3
4 S0 Hz )
LI L2 L3 ora 315 -
pLx =22 gztavuc
ORN
vio 240 RED
BRN § 115 VAC
RED
— YEL
wHT 2 YEL
VAC
T
ﬁ ﬁ ‘ ﬁ # & AWG 600 VOLT WIRE
4i15Y °§§ °§5 °§§ T
< < <
33| 33| 33| ™
§ g §2] §8%
A B c

Figure 3-2 220/380/415V Transformer T1 and T2 Configurations - 20f2
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CONNECTING THE POWER

A A A

The line disconnect switch must be in the OFF position before making
the power cable connections!

Power Cable to HT2000 Power Supply

1. Insert the power cable through the strain relief at the lower left rear of the power
supply. Connect the power cable leads to TB1 at the rear center panel of the
right side.

2. Connect the power leads to the L1, L2, and L3 terminais of TB1. See Fig. 3-3.

3. Connect the ground lead to the yellow/green terminal of TB1.

(e]
PRIMARY, 3-PHASE,
AC POWER CABLE
L1—11
L4
Lz.-’ IGIYS
3“1
d =
/ =
T81
S -
\\
\\ X}
\\ -~
- -
\ ' J

Figure 3-3 Power Cable Connections

ﬁA WARNING A\

The neon light attached to the contactor will turn ON as soon as the line disconnect switch
is ON. This indicator is a warning that there is line voltage at the contactor even if the ON
(1) pushbutton on the HT2000 power supply has not been pressed. As a common safety

ractice, ALWAYS verif he li i nn hi he OFF ition befor

nstallin i nnecting or servicing in thi "
\ 1 7
3-10 HT2000 Instruction Manual
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Power Cable from HT2000 Power Supply to Power Source.
1. Be certain that the line disconnect switch is in the OFF position.

2. Connect the power cord leads to the line disconnect switch following local
and applicable electrical codes.

A WARNING A

The line disconnect switch must remain in the OFF position during the rest
of the pre-installation and installation of the HT2000 system!

TORCH LIFTER REQUIREMENT

The HT2000 system requires a high-quality, motorized torch lifter with sufficient
travel to cover all cutting thickness requirements. A lifter which provides 10 inches
(254 mm) of vertical travel should be adequate. The unit should have a constant
speed of at least 20 ipm (508 mm/min) and braking should be positive. A unit which
drifts through the stop point is not acceptable.

OPTIONAL EQUIPMENT

Water Muffier

The water table provides the supply of water to the Water Muffler pump. It is
mandatory that this water be filtered. A strainer filter, Hypertherm 027009,
is provided with all Water Muffler systems.

Plumbing Requirements

Four feet of 3/4 inch 1.D. #12 hosing is required to attach the filter to the pump.
it is important that the pump be placed as close as possible to the water table.
Longer distances result in pump priming problems, as well as water lag problems
during start up. This results in excessive noise and smoke during the initial
starting.

Water pump and water hosing can be purchased by the customer, or supplied by
Hypertherm when ordering a Water Muffler system. Please refer to Water Mutfler
System part numbers listed below, and Water Muffler instruction manual 802050 for
further information.
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Power Requirements

A power cable for the Water Muffler pump must be provided by the customer.

The pumps provided by Hypertherm take a three-phase input. Part numbers and
corresponding voltages are listed below. Input current information is provided on the
motor data plate. Present pump systems all draw less than 20 amps and cable sizes
should be selected accordingly.

Water Muffler System = Water Pump

Part Number Part Number Input Voltage
034096 (w/hoses) 028042 240-480 Volt/60 Hz
034100 (w/hoses) 028299 380-415 Volt/50 Hz
034098 (w/hoses) 028308 600 Volts/60 Hz
034097 (wo/hoses) 028042 240-480 Volt/60 Hz
034101 (wo/hoses) 028299 380-415 Volt/50 Hz
034099 (wo/hoses) 028308 600 Volts/60 Hz

Initial Height Sensing (IHS)

The customer must provide the Initial Height Sensing system a source of
compressed air to activate the inductive probes positioning rod.

Air Requirements

Use a clean, dry source of air to prevent possible problems created by moisture
and water in the line.

A regulator is required to reduce shop air pressure to 20 psi (1.4 bar).

A 1/4 inch L.D. hose is required between the regulator and the inductive height
control module.

In addition to the above requirements for the IHS system, an upper-limit switch and
cable may be desirable. Please refer to Initial Height Sensing Connections in the
Installation section of this manual for further information.

3-12
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UPON RECEIPT

CLAIMS

The HT2000 system is shipped mounted on skid(s) and protected by heavy carton covers.
Before unpacking, inspect the cartons for evidence of damage during shipment. If there is
evidence of damage, refer to Claims for Damage During Shipment for details.

1. Remove the units and items from the shipping cartons.

2. Verify that the components of the HT2000 system, optional units, cables and hoses, and
items listed below are included.

Alert your distributor or Hypertherm if any of the items are damaged or missing. All
communications regarding this equipment must include the model number and serial
number (located on the back of the HT2000 power supply). Refer to Claims for Defective
or Missing Merchandise for details.

HT2000 System Components
«  HT2000 Power Supply
Remote High Frequency (RHF) Console
Gas Console
Motor Valve Console
Cables
Cooling hoses
Valve/Torch Cable/Hose SA (to Motor Valve Console)
Shielded torch lead set (to RHF Console)
Machine torch
Consumable spare parts kit

Optional Units
- Remote Voltage/Current (V/C) Control
Digital Remote
or
Programmable Remote
«  Argon-Hydrogen Manifold
« Initial Height Sensing (IHS)
«  Water Muftler
»  Timer/Counter

Claims for Damage During Shipment

If your unit was damaged during shipment, you must file a claim with the carrier.
Hypertherm will furnish you with a copy of the bill of lading upon request. If you need
additional assistance, call our Customer Service department at 1-800-643-0030 or
Field Service at 1-800-643-9878.

Claims for Defective or Missing Merchandise

All units shipped from Hypertherm undergo rigorous quality control inspections for
defects. If any of the merchandise is defective or missing, call your distributor. He
will be able to help you. I you need additional assistance, cali our Customer Service
department at 1-800-643-0030 or Field Service at 1-800-643-9878.

4-2
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MODULE GROUNDING and GROUNDING CHECKS

Please refer to Grounding Requirements in the Pre-Installation section of this
manual for earth ground specifications.

All accessory modules in the HT2000 system must be grounded to earth. Use a
minimum of 8 AWG customer-supplied wire connected from the stud on the side of
each module enclosure to the worktable ground. Note: the power supply enclosure is
grounded through the incoming AC conductor and does not require the additional

ground.

Before operating the HT2000, perform the following grounding checks to ensure
proper operation, personal safety, and to reduce emission of radio-frequency interfer-

ence:

« Ensure the power cord ground wire is properly connected to the ground in the line

disconnect box.

» Ensure the power cord ground wire is properly connected to the HT2000 power
supply terminal TB1. Refer to Connecting the Power in the Pre-Installation

section of this manual.

« Ensure that all electrical connections are tight to avoid excessive heating.

NOISE LEVELS

Figure 4-1 represents the noise levels in decibels experienced by an operator
standing 10 feet from the torch in a confined area under varied conditions while
cutting 1-inch steel using oxygervair at a travel speed of 20 ipm (508 mm/min).

Above water 6" without Water Muftler
Above water 6" with Water Muffler
Water at bottom of plate without Water Muffler

Water at bottom of plate with Water Mufler

Water 3" over plate without Water Muftler

Water 3" over plate with Water Muffler

1\

106 dbs
104 dbs

100 dbs

©

72 dbs

95 dbs

Figure 4-1 Noise Levels (Decibels)
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INSTALLATION
SYSTEM UNITS PLACEMENT

Position all required units prior to making electrical, gas, and interface connections.
Refer to Figure 4-2 to view typical unit placements on or near a typical cutting machine
configuration. Note that the motor valve console must be located within 10 ft (3 m) of the
torch, and the IHS console must be located within 40 ft (12 m) of the torch.

Note: Ground all external modules in the HT2000 system to earth.

Motor Valve Console

Water In

Torch with
Water Muffler

{

Water Fiflter

<>
Machine Control Power In

HT2000 Power Supply

Power In Figure 4-2 Typical Unit Placement for Gantry Cutter
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See Section 7

Figure 4-3 HT2000 Interconnect System Diagram with IHS and Water Mutfler
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INSTALLATION
POWER SUPPLY CONNECTIONS

Match step numbers in figures on right-hand pages to make connections. Any special
instructions for installation are explained on the left-hand page.

A wme A

All power must be turned OFF betore performing installation!!

@ Negative Lead - Power Supply (PS) o RHF Console

Q) Positive Lead - PS to Work Table

o Q& o

o

Part No. Length Part No. Length

023403 15t (46 m) 023407 100 ft (30.5m) |
023404 25 ft (7.6 m) 023408 150 ft (46 m)
023405 50 ft (15 m) 023644 200 ft (62 m)
023406 75t (23 m)

@ Pilot Arc lead - PS to RHF Console

&; =< m gt =20
Part No. Length Part No. Length
023631 25 ft (7.6 m) 023634 100 ft (30.5 m)
023632 50 ft (15 m) 023635 150 ft (46 m)
023633 75 ft (23 m) 023652 200 ft (62 m)
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G ©

=

Pilot Arc —
Shield

To work
table

RHF Console

O

Figure 4-4 Power Supply Connections to RHF Console and Work Table
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INSTALLATION

(4) RHF Cable - PS to RHF Console

Connect the end of the cable marked 1X1 to the receptacle on the rear of the
power supply labeled RHF 1X1 (Fig. 4-6). Connect the 2X1 end to the RHF
Console as shown in Fig. 4-5

— Q o) —
= 1X1 8 P X1 —
— Q o) -
From 1X1 | To2X1 | Color Signal Part No. | Length
023550 151t (4.6 m)
34 1 Black RHF Door Intrick 023610 25 ft (7.6 m)
35 4 Red RHF Door Intrick 023611 50 ft (15 m)
36 3 Shid Shield 023612 75 ft (23 m)
023613 100 ft (30.5 m)
4 2 Black PS3/ Shield Gas 023614 150 ft (46 m)
8 5 White PS3 / Shield Gas 023645 200 ft (62 m)
9 6 Shid Cable Shield
23 7 Black SV6 / Shield ON
24 8 Green SV6 / Shield ON
25 11 Shid Shield
10 10 | Black SV7/Cap OFF
11 13 | Blue SV7/Cap OFF
12 14 | Shid Shield
1 12 | Black T1/HV Xfrmer
2 15 | Yellow T1 /HV Xfrmer
3 16 | Shid Shield
14 Black Unused
15 Brown Unused
21 Shid Shield

@ Cooling Hoses - PS to RHF Console

@ E’ GRN 3 2 GRN@
E_QED a3 P RED |:@

Part No.  Length Part No. Length
028652 10 ft (3 m) 028443 75 ft (23 m)
028440 15 ft (4.6 m) 028444 100 ft (30 m)
028653 20 ft (6 m) 028445 150 ft (46 m)
028441 251t (7.6 m) 028637 200 ft (61 m)
028442 50 ft (15 m)
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Pov;er Supply - Rear
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RHF Console - Rear

Figure 4-5 Power Supply Connections to RHF Console
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INSTALLATION

@ Gas Console Cable - PS to Gas Console

2 —
1X2 ig ? 3X1 —
o) —
To 3X1 Color Signal
29 Black 83 /MV2 Increase
30 Red Spare
34 Shid Shield
5 Black S3/MV2 Decrease
6 White 83/ MV2 Common
1 Shid Shield
2 Black LT1/DCON
3 Green LT1/DCON
7 Shid Shield
8 Black 8SV1/02 /N2
9 Biue SV1/02/N2
4 Shid Shield
16 Black SV2/02 /N2
17 Yellow SV2/02 /N2
10 Shid Shield
1 Black SV3/ Preflow Trap
12 Brown SV3/ Preflow Trap
18 Shid Shield
19 Black S1/N2/02
20 Orange S1/N2/02
13 Shid Shield
14 Red S2 / Test / Preflow
15 White S2/ Test / Common
21 Shid Shield
35 Red S2 / Test / Operate
36 Green S2 / Test / Common
31 Shid Shield
32 Red PS1&PS2
33 Biue PS1&PS2
37 Shid Shield
Part No. | Length
023549 15t (4.5m)
023605 251t (7.5 m)
023757 38 ft (11.5m)
023606 50 ft (15 m)
023607 75 ft (23 m)
023608 100 ft (30.5 m)
023743 125 t (38 m)
023609 150 ft (46 m)
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Power Supply - Rear
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Figure 4-6 Power Supply Connection to Gas Console
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INSTALLATION

@ Motor Valve Console Cable - PS to Motor Valve Console

'E | :
1X3 8 4X1 -
O -
From 1X3 To 4X1 Color Signal
34 34 Black PS1/Plasma
35 35 Red PS1/Plasma
30 30 Shid Shield
16 16 Red SV4/ Preflow /Operate
17 17 Brown SV4/ Preflow /Operate
10 10 Shid Shield
4 4 Black SV8 / MVZ2 Bypass
8 8 Green SV8/MV2 Bypass
9 9 Shid Shield
29 29 Black SV5 / Plasma OFF
30 30 Blue SV5 / Plasma OFF
34 34 Shid Shield
12 12 Black MV2 Decrease
11 11 Yellow MV2 Decrease
18 18 Shid Shield
14 14 Brown MV2 Motor Increase
21 21 Shid Shield
Part No. Length
023551 151t (4.5 m)
023590 25 ft (7.6 m)
023776 35 ft (10.5 m)
023591 50t (15 m)
023592 75 ft (23 m)
023593 100 ft (30.5 m)
023594 150 ft (46 m)
023658 200 ft (61 m)
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Power Supply - Rear

Motor Valve Console

Figure 4-7 Power Supply Connection to Motor Valve Console
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INSTALLATION

Machine /0 Interface Cable - PS to Machine Interface

Connect the plug end of the machine interface cable marked 1X6 to the
receptacle on the rear of the power supply marked MACHINE I/0 1X6 (Fig. 4-10).

e

Part No. Length
023841 6ft(2m)
023842 15§t (4.6 m)
023843 25 ft (7.6 m)
023844 35 1t (10.6 m)
023845 50 ft (15 m)
023846 75 ft (23 m)
023847 100 ft (30.5 m)
023848 125 # (38 m)
023849 150 ft (46 m)
023850 200 ft (61 m)

A

From 1X6 Color Lug Signal
2 Yellow 2 Initial Height Sig. (OFF=Closed)
6 Black 6 Initial Height Com.
11 Shid Shield
4 Orange 4 Auto Height Sig. (OFF=Closed)
8 Black 8 Auto Height Com.
13 Shid Shield
34 Red 34 *tLifter DOWN Load (DOWN=Closed)
29 Black 29 Litter DOWN Line
23 Shid Shield
35 Green 35 *“tLifter UP Load (UP=Closed)
30 Black 30 Lifter UP Line
24 Shid Shield
36 Red 36 Upper Limit Switch ( OFF=Closed)
31 Biue 31 Upper Limit Switch
25 Shid __ Shield
33 Red 33 Arc Voltage (1/50 Arc Voltage)
28 Yellow 28 Arc Voitage
27 Shid Shield
9 Blue 9 Plasma START (START=Closed)
15 Black 15 Plasma START
14 Shid Shield
37 Red 37 *tArc Transfer (TRANSFER=Closed)
32 Green 32 Arc Transfer
26 Shid Shield
1 White 1 Hold Ignition Sig. (HOLD=Closed)
5 Black 5 Hold Ignition Com.
10 Shid Shield
3 Brown 3 Test Sig.
7 Black 7 Test Com.
12 Shid Shield
* Signals are AC relays. DC relays available as an option from Hypertherm
fA 1WARNING
When installing or servicing the HT2000, AC or DC line voltages may be present on the UP, DOWN and
TRANSFER signals even if the power supply line disconnect switch is OFF. Make certain that all line

Kdisconnect switches relating to the HT2000 system are OFF during installation and when servicing.

Figure 4-8 Machine I/O Interface Cable - PS to Machine Computer Interface

4-14
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INSTALLATION

@ Machine V/C Interface Cable - PS to Machine Interface

Note: If you are using a remote V/C to set voltage and current, skip this

Connect the plug end of the machine interface cable marked 1X7 to the

step.

receptacle on the rear of the power supply marked MACHINE V/C 1X7 (Fig. 4-10).

From 1X7 Color _Signal
2 White Current 10
3 Red Current 20
4 Green Current 40
5 Orange Current 80
6 Blue Current 100
7 White/Black Current 200
10 Shid Shield
11 Blue/Black Current ICom
12 Black/White Spare
13 Red/White Spare
14 Green/White Voltage V1
15 Blue/White Voltage V2
16 Black/Red Voltage V5
17 White/Red Voltage V10
18 Orange/Red Voltage V20
19 Blue/Red Voltage V40
20 Red/Green Voltage V80
21 Orange/Green Voltage V100
22 Black/White/Red Voltage V200
23 White/Black/Red Voltage VCOM

Part No. | Length

023902 | 6ft(2m)
023851 15 ft (4.6 m)
023852 | 25t (7.6 m)
023853 | 35 ft (10.6 m)
023854 | 50 ft(15m)
023855 | 751t(23 m)
023856 | 100 ft (30.5 m)
023903 | 125 ft (38 m)
023857 | 150 ft (46 m)
023858 | 200 ft (61 m)

Figure 4-9 Machine V/C Interface Cable - PS to Machine Computer Interface

HT2000 instruction Manual
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INSTALLATION

Remote V/C cable - PS to Digital (DR)/Programmable (PR) V/C

Note: If you are using a machine computer interface to set voltage and current
and don't want the programmable V/C readout, skip this page.

PS End Remote V/C End
- Q O ]
— 1X4 5X1 =
o =
Legend-PS End Legend-Remote V/C End
Pin Color Function Socket Color Function
4 Grn SID Data 1 Grn SID Data __l
8 Bik SID Comm;—: 2 Blk SID Common
9 Red SOD Data 3 Red SOD Data
13 Shield-Gm/Blk 5 Key I
14 Shield-Red/Bik 6 Bik SOD Common
15 Blk SOD Common 7 Wht AC Power —]
31 Shield (AC PWR) Wht/Blk 8 Bik AC Power
35 Wht AC Power
36 Blk — AC Power
Part No. Length Part No. Length
11 1 .9 M 023883 150 f1 (46 m)
023878 25ft (7.6 m) 023884 200 ft (61 m)
023879 50 ft (15 m) 023885 250 ft (76 m)
023880 75 ft (23 m) 023886 275 1t (84 m)
023881 100 ft (30.5m) | 023887 300 ft (92 m)
023882 125 11 (38 m)

@ Programmable Remote V/C Cable - PS to PR V/C

Note: If you are using the digital remote to set voltage and current, skip this step.

PR V/C End
2T
5X2 =
PSEnd PRV/CEnd Color Signal PSEnd PR V/CEnd Color Signal
i 1 Black Current 20 8 8 White/Blue Voitage §
2 2 Blue Current 40 9 9 Black/Blue Voltage 10
3 3 Green Current 80 10 10 Black/Green Voltage 20
4 4 White Current 100 11 11 Black/Orange Voltage 40
5 5 Orange Current 200 12 12 Black/Red Voltage 80
6 6 Red Current 400 13 13 White/Grey Voltage 100
7 7 White/Black Common 14 14 White/Red Voltage 200
15 15 Black/White Spare
16 16 Shid Shield
Part No. Length Part No. Length
023534 R £4.5 m) 023839 1 (46 'm)
023835 25ft (7.6 m) 023840 200 ft (61 m)
023836 50 ft (15 m) 023899 250 ft (76 m)
023837 75 ft (23 m) 023900 275 f1 (84 m)
023838 100 ft (30.5 m) | 023901 300 ft (92 m)
023898 125 §t (38 m)
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Figure 4-10 Power Supply Connections to Remote V/C Modules
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INSTALLATION

(12) Water Mutfler Pump Cable - Power supply to Water Muffler Pump

See IM205 (802050) to connect cable to pump motor, and to make remaining

water muffler connections.
PS End
: o,
— [1x10 ]
=3
From 1X10 | To WM Pump Color Function
Pin Contactor
2 Coil Black | Water Mutfler Coil Part No. Length
4 AC Neut. White | AC Neutral [T023866 | 50 ft (15 m)
3 Ground Green | Ground 023867 75 (23 m)
023868 100 ft (30.5 m)
(13) 1HS Intertace cable - PS to IHS
PS End IHS End
lE 1X9 8x1 3
Legend-PS End Legend-IHS End
| PIN COLOR FUNCTION _PIN COLOR EUNCTION
1 Red JHS Complete Sig. = 1 Red IHS Complete Sig. —
2 Grn Upper Limit Sw Sig— 2 Gmn Upper Limit Sw Sig —
4 Blk IHS Complete Com 3 Blk Upper Limit Sw Com —
5 Blk Upper Limit Sw Com— 4 Blk IHS Complete Com
8 Drain  Shield-Wht/Blk 5 Drain  Shield-Gm/Blk
9 Drain  Shield-Red/Blk —— 7 Key
7 Drain  Shield-Gmn./Blk — 8 Wht AC Power
11 Blk AC Power — 9 Blk AC Power
14 Wht AC Power —
Part No. | Length —1 Indicates Pairs
023859 | 25 ft (7.6m) ] Indicates Pairs w/Drain
023850 50 ft (15m)
023861 | 75 ft (23m) Note: On IHS End, cut Red/Black Shield &
023862 100 ft (30.5m) White/Black Shield Wires
023863 150 ft (46m)
023864 200 ft (61m)
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Power Supply - Rear

LLJ
£ IHS Module

Figure 4-11 Power Supply Connections to Water Muffler and IHS Console
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INSTALLATION
INITIAL HEIGHT SENSING (IHS) CONNECTIONS

See page 4-18 for IHS connection to power supply.

IHS Sensor cables/Inductor Probes - IHS to Inductor Probes

The two sensor cables are components of the IHS leads packages - see
page 9-45.

1 c A

aa (Do ===} \@/ Parthe. | Langt
® 023888 2§t (.6 m)
4 B

023869 | 40 ft(12m)

1 c A
PartNo. | Length
2 @ i ” ID:L—M L—-’J‘M" @/ 023888 | 2ft (.6 m)
r 023870 | 401t(12m)
4

Function IHS End Color Probe End
Power (+15 VDC) 4 Red A
Common 2 Black B
Signal 1 Clear C
Shield 3 Braid

The two inductive probes come as part of the IHS torch mounting subassembly -

see page 9-45.
Rear View
eE—C 3 |
b e e — AN

A

Function Pin Color

Power (+15 VDC) A Brown

Common B Blue Part No.

Signal C Black | 005074

@ IHS Air Supply - Air Supply to IHS Module

The customer must supply the 20 psig regulated shop air and the air hose. A
#4 swivel fitting (# 015006) comes with the IHS console assembly.

Air Hose Assembly - IHS Module to Inductive Sensor Air Cylinder

The 40-foot air hose is a component of the IHS leads packages - see page 9-45.
Part No. Length
@:[ 43 P ]:E] 024144 50 ft (15m)
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IHS CONTROL
MODULE

N

AIR CYLINDER

INDUCTIVE

‘ 7 PROBES

| TORCH
MOUNTING
SUBASSEMBLY

~

TORCH LIFTER

(TYPICAL)

SWIVEL FITTING

~>

20 PSI REGULATED
SHOP AIR

Figure 4-12 Initial Height Sensing Connections
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INSTALLATION

INITIAL HEIGHT SENSING CONNECTIONS (CONT.)

Upper Limit Switch and Cable - Upper Limit Switch to IHS Module

Note: The customer must supply the upper limit switch option.

Note:

Switch specifications: +12 VDC @ 1.2 ma. Gold-type contacts preferred.
Select a normally closed switch that opens when the lever is up (when the torch fully
retracts). Install the upper limit switch behind the torch lifter as in figure 4-13.

Caution: Follow the cable installation procedure below to avoid electromagnetic

6.

7.

interference problems with the torch lead set.
Use a shielded, twisted pair of 22-24 gauge wire (stranded). Use Belden #8761.
At the upper limit switch, connect the common wire (black) and signal wire (clear)
to the upper limit switch. Cut the shield drain wire (uninsulated). Wrap the cut
end with electrician's tape.
At the IHS contro! module, loosen the two (2) latches and open the front cover.
Route the cable through the strain relief to connect the cable wires to 1TB.
Connect the shield drain wire (uninsulated) to 1TB-10 (#S). This connects the
cable shield to the HT2000 frame. The shield drain must not touch the IHS
module case.
Connect the common wire (black) to 1TB-11 (#4).

Connect the signal wire (clear) to 1TB-12 (#67).

If the upper limit switch signal comes from an interface on the cutting machine, the
shield must be electrically isolated from other shields in other cables. Using a
separate cable will avoid ground-loop probiems.

4-22

HT2000 Instruction Manual



INSTALLATION

IHS CONTROL

MODULE \

Figure 4-13 Intial Height Sensing Upper Limit Switch Connections
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INSTALLATION
GAS CONSOLE CONNECTIONS

See page 4-10 for gas console connection to power supply.

Plasma Gas Supplies
@ Oxygen Plasma Supply Hose - Oxygen Supply to Gas Console

Note: If cutting with oxygen as the plasma gas, nitrogen must also be connected to the
gas console to achieve the proper oxygen/nitrogen mixtures in the preflow and cut flow

conditions.
= 38 =]
Part No.  Length Part No. _ Length

024204 151t (4.6 m) | 024206 100 ft (30 m)
024205  25ft(7.6m) | 024159 150 ft (46 m)

024155 50t (15m)

Nitrogen Plasma Supply Hose - Nitrogen Supply to Gas Console

(= —3€ 1 ) oD
Part No. Length Part No. Length
024210 101t (3m) 024148 75H(23m) |
024203 15 ft (4.6 m) 024116 100 t (30 m)
024232 20 ft (6 m) 024120 150 ft (46 m)
024134 25t (7.6 m) 024185 180 #t (55 m)
024211 35t (10.6 m) 024124 200 ft (61 m)
024112 50 ft (15 m)

Air Plasma Supply Hose (Customer Supplied) - Air Supply to Gas Console -

Shield Gas Supplies

Any supply gases that will be used for the shield gas, attach to the same point on the
gas console - see Fig. 4-14.

Shield Gas Supply Hose - Shield Supply to Gas Console

HIC 3 Jui ]

Part No. Length Part No. Length
024043 4ft(1.2m) 024147 75t (23 m)
024341 101t (3 m) 024115 100 ft (30 m)
024342 20 ft (6 m) 024119 150 ft (46 m)
024133 25 1t (7.6 m) 024184 180 ft (55 m)
024012 50 ft (15 m) 024123 200 ft (61 m)
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Figure 4-14 Gas Console Connections - Gas Console to Gas Supplies
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INSTALLATION

GAS CONSOLE CONNECTIONS (cont.)

‘ Shield Gas Hose - Gas Console to RHF Console

| &1 Note: Tum counterclockwise

g ] 3 @
Part No. Length Part No. Length

— 024313 0@ m) 024305 75 (23 m)
024302 15 ft (4.6 m) 024306 100 ft (30 m)
024303 25 ft (7.6 m) 024312 150 ft (46 m)
024304 50 ft (15 m)

@ Shield Gas Sense Hose - Gas Console to RHF Console

ipn 3 9 B
Part No. Length - Part No. Length
3061 SfR(1.5m) 023071 301t (9.1 m)
024063 10 ft (3 m) 024092 40 ft (12.4 m)
024065 15 ft (4.6 m) 024096 50 ft (15 m)
024067 20 ft (6.2 m) 024174 60 ft (18.2 m)
024069 25 ft (7.6 m)

to tighten

@ Plasma Preflow Gas Hosing - Gas Console to Motor Valve Console

S/ 3 ¢ =
Part No. Length Part No. Length
023317 5R(1.5m) 024028 25 1t (7.6 m)
024026 10 ft (3 m) 024029 30 ft (9.1 m)
024253 12 ft (3.6 m) 024030 35 ft (10.6 m)
024027 15 ft (4.6 m) 024031 40 ft (12.4 m)
024017 20 ft (6.2 m) 024207 45 ft (13.8 m)

@ Plasma Cut Flow Gas Hosing - Gas Console to Motor Valve Console

| J@J Note: Turn counterclockwise

B 3 €
Part No. Length Part No. Length
024316 §ft(i.5m) 024309 30 ft (.1 m)
024307 10 (3m) 024322 35 ft (10.6 m)
024320 15 ft (4.6 m) 024310 40 ft (124 m)
024308 20 ft (6.2 m) 024323 45 ft (13.8 m)
024321 25 ft (7.6 m) 024311 50 ft (15 m)

to tighten
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Figure 4-15 Gas Console Connections - Gas Console to RHF and Motor Valve Consoles
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INSTALLATION
RHF AND MOTOR VALVE CONSOLES TO TORCH CONNECTIONS

See pages 4-6 through 4-9 for RHF connections to power supply, and page 4-12 for
motor vaive console connection to power supply. See also page 4-26 for RHF and
motor valve console connections to gas console.

Routing the Torch Leads

Prior to connecting the torch leads to the RHF console, motor vaive console and
torch, the torch leads must be routed between the cutting machine, RHF console,
motor valve console and the torch. See Figure 4-2 for an example. You will
generally need to route the leads through a festoon or a power track.

Caution: Before routing the leads, make sure the torch is removed from the
torch leads. Damage to the torch could result from dropping, banging,
or scraping. Once the torch leads have been routed, proceed with torch
connections.

Connecting the HF Torch Leads to the RHF Console

Leads HT2000 Torch - HF Torch Leads to RHF Console - Fig. 4-16

A. Route the HF torch leads through the Torch Brass Fitting on the RHF
console and connect the Torch Coolant Hose (w/ Red Band) to the red
fitting on the brass cathode block located in the RHF console. Tighten using
a 1/2" open-end wrench.

B. Connect the Torch Coolant Hose (w/ Green Band) to the green fitting on
the brass cathode block. Tighten using a 1/2" open-end wrench.

C. Connect the Cap-On Sensor Hose (Gray) to the adapter in the console.

D. Connect the Pilot/Shield Gas Hose (Blue) to the bulkhead adapter.

Torch End ] HF Console End
--------- PilovShield Gas (Blue) PiloUShield Gas (Blue) —

Part No. Length Part No. Length

1 m) 028661 FBH({A0EmM)
028658 151t (4.5 m) 028662 40 ft (12 m)
028659 20 ft (6 m) 028663 45 ft (13.7m)
028546 25 1t (7.5 m) 028547 50 ft (15 m)
028660 30 ft (9 m)
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Pilot/Shield Gas Hose
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Figure 4-16 HF Torch Lead Connections in RHF Console
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INSTALLATION

RHF AND MOTOR VALVE CONSOLES TO TORCH (cont.)

Connecting the HF Torch Leads to the Torch

Leads HT2000 Torch - RHF Console to Torch (Fig. 4-17)

A.

If connected to the Off-valve SA (sub-assembly), remove the 12" Off-vaive
hose from the Off-valve SA. Note that the fitting is left-hand threaded and
turns in a clockwise direction to remove.

Slide the Torch sleeve over the RHF torch leads and out of the way.

With the red and green torch leads, use a 3/8" open-end wrench to hold the
torch body fittings and a 1/2" open-end wrench to turn the torch lead fittings.
Attach the leads to the Red and Green tubes of the Torch main body.

Attach the lead with the tefion tube (Pllot/Secondary Gas (Blue)) to the
shortest tube (Point 3) on the torch main body. Use a 5/16" open-end
wrench to hold the torch body fitting and a 7/16" open-end wrench to turn
the torch lead fitting.

Finally, connect the gray torch lead hose to Point 4 . Again, use a 5/16"
open-end wrench to hold the torch body fitting and a 7/16" open-end wrench
to tum the torch lead fitting.

Note: If the 12" Off-valve hose is not connected to the torch, make the
connection to Point 5 (left-hand threaded connection) at this time.
Use the same wrenches as in steps D&E.

Slide the Torch sleeve over the torch main body and screw together.

Connect the 12" hosing that extends beyond the end of the sleeve to
the off-valve elbow connected to Point 2 (left-hand threaded connection).

Connecting the Off-Valve Cable and Plasma Hose from the Torch to the
Motor Valve Console

@ Cable/Hose: Motor Valve Console to Torch (Fig. 4-17)

A

Connect the Plasma Hose from the Off-valve SA to the Plasma Flow
connector on the motor valve console.

Note that the fitting is left-hand threaded and is turned in a counterclockwise
direction to tighten.

Connect the Torch Off-Valve Cable from the Off-valve SA to the 4X2
connector on the motor valve console.

4-30

HT2000 Instruction Manual



12" Off-valve hose

g8

Off-valve
connector

Off valve SA
Point 2 Point 1
(left-hand (left-hand
threaded) threaded)
Torch [ |
sleeve

12" Off-vaive hose

Red and Green ﬁ Motor Valve Console
tubes

Point 4 Point 5
(left-hand
threaded)

Point 3 &

Torch main body ————

8]

Figure 4-17 HT2000 Machine Torch Connections
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INSTALLATION
OPTIONAL POWER SUPPLY CONNECTIONS

Timer/Counter to Power Supply

Timer/Counter cable - Power Supply to Timer/Counter

3 ¢ (¥

From Timer/Counter To HT2000 Color Function

11X1 TB3
1 2 White Starts & Arc time (CON1 Closed)
2 1 Black Starts & Arc time (CON1 Closed)
3 3 Drain Drain
15 5 Red Error Counter (Ramp Down Error)
16 4 Black Error Counter (Ramp Down Error)
12 6 Drain Drain
Part No. Length Part No. Length

023687 10t (3m) 023694 75t (23 m)
023692 25 ft (7.6 m) 023695 100 ft (30 m)
023758 38 ft(12m) 023696 150 ft (46 m)
023693 50 ft (15 m)

Hold Cable Connections (When using Multi-Torch Systems)

If a multi-torch system is being used (more than one power supply), make the
following connections at both power supplies:

@ Hold Cable Connections - Power Supply 1 to Power Supply 2

Black Blac
Red q g Red
GND GND
Legend - To HT2000 TB3 - Both Ends Part No. Length
Wire  Color ToHT2000 Function 023340 15 (4.5m)
B3 023341 25 #t (7.6 m)
- Black 13 Hold Signal 023342 50 ft (15 m)
- Red 14 Hold Common 023343 100 ft (30 m)
GND Shield 15 Hold Shield 023344 150 {t (46 m)
4-32 HT2000 Instruction Manual

2-95



INSTALLATION

WREE WiRK vAe swiron-
[ CI:_I — —
2 3 4 S 6 7 8 g 10 _ﬂ_i @AUTH@M
B N o v o s o Awf‘*m%
SiSS @ NINIRINIS O OUAGES BEFORE. SERVONG.
TATIIT1
. C C
e
ILCLILIILITLLLL
N 5 e v 2
_®_®®®®®®®®®®®®®®®
1 2 3 4 5 6 7 8 9 10 1|12 |1 13]j14 |15 || 16
— ) N Y A
CON1 P PLASMA ARC PLASMA
CLOSED EUF?gtl)b!‘? START TRANSFER HOLD
D, @)
010508 REVC

Power Supply - Inside Rear

fimer/Counter - Rear

Figure 4-18 Timer/Counter Cable Connections / Hold Cable Connections
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INSTALLATION

Argon-Hydrogen Connections

See Section 7: Operation: Argon-Hydrogen Manifold.

MOUNTING THE MACHINE TORCH

1. Loosen Securing screw(s) and install the machine torch (with torch leads
attached) in the torch mounting bracket or the torch mounting subassembly if IHS
is used. See Figure 4-19 for Torch mounting bracket 029334 with IHS, and
Figure 4-20 for Torch mounting bracket 020522.

2. Position the torch until the torch body extends all the way through the bracket, so
that the bracket is now around the plastic Torch sleeve and not touching the
stainless steel torch body. Position the torch approximately .25 " (6mm) from
the work surface.

3. Tighten the securing screw(s). Final adjustment of the torch height is detailed in
Section 5: Post-Installation.

4 N [ )
Torch leads 1
— |
— Securing screws I Torch sleeve
—r— Torch mounting
Torch sleeve N[ )  bracket 020522
\ ﬂ
N A\
N1 S
/-Torch mounting
Securing bracket 029334 F =~
screw IFF '—j[ = P)NN
25" (6mm) 0° ™ igge )
Workpiece = — L — D
Figure 4-19 Mounting the Machine Torch Figure 4-20 Torch Alignment
(shown with IHS probes) (shown without IHS probes)

Torch Alignment

Prior to cutting with the machine torch, ensure that the torch is at right angles to the
workpiece to get a clean, vertical cut. Use a square to align the torch. The torch
should be aligned at 0° and 90°. (Figure 4-20)
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POST-INSTALLATION

INTRODUCTION

Prior to operating the HT2000, perform a post-installation system checkout to ensure
that the pre-installation and installation requirements and connections are correct,
and to make any necessary final adjustments before actual production cutting

begins.
Before proceeding with the system checkout:

. Ensure that your cutting environment and that your clothing meet the safety
requirements outlined in the Safety section of this manual.

. Be certain that all pre-installation and installation requirements have been
met. Refer to Section 3 Pre-Installation and Section 4 Installation in this

manual.

5-2 HT2000 Instruction Manual



POST-INSTALLATION

SYSTEM CHECKOUT

The following procedure assumes the HT2000 system includes an IHS system, and a Digital
Remote (DR) V/C control module. Refer to Figure 5-1.

Set Switches and Check Torch

1. Ensure that the unit switches listed below are positioned as follows:
The main disconnect switch for the power supply is set to Off.

The Test Preflow/Run/Test Cut Fiow toggle switch on the gas console is
set to Run.

2. Ensure that the proper consumables are installed in the torch. Refer to the
Cut Charts in Section 6 to choose the correct consumables for your cutting
needs. See also Changing Consumable Parls in Section 6.

3. Ensure that the torch is squared to the material. Refer to Section 4 for the torch
alignment procedure.

Turn Gases On
4. Set the plasma gas select switch on the gas console to N,/Air or O,.
5. Turn the required supply gases On.

«  When using oxygen, nitrogen, or argon-hydrogen as the plasma gas,
adjust supply regulator to read 120 psi (8.3 bar).

When using air as the plasma gas, adjust supply regulator to read 90 psi
(6.2 bar).

»  Adjust supply regulator for shield gas to read 90 psi (6.2 bar).
Turn Power Supply On and Adjust Voltage/Current

6. Set the main disconnect switch for the power supply to the On position and
depress the POWER ON (1) button on the power supply.
Ensure the green POWER ON indicator on the power supply lights.

7. Setthe VOLTAGE and CURRENT on the DR V/C module. Select the arc
current and arc voltage from the Cut Charts in Section 6 for the type and
thickness of metal to test cut.
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Figure 5-1 Controls and Indicators for System Checkout
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Adjust Preflow Gases

8. Set the Test Preflow/Run/Test Cut Flow toggle switch to Test Preflow .
Verify that the plasma gas pressure gauges on the gas console both read
120 psi (8.3 bar).

9. Look at the oxygen and/or nitrogen-air flowmeters and set the Preflow plasma
gas flow rate % by referring to the Cut Charts in Section 6 and turning the
oxygen and/or nitrogen-air Preflow adjust knobs.

10. Look at the shield gas pressure gauge on the gas console, and set to the
Cut Chart specifications by tuming the shield gas adjust knob.

Adjust Cut Flow Gases and Check Initial Height Sensing (IHS)
11. Set the Test Preflow/Run/Test Cut Flow toggle switch to Test Cut Flow.

12. Look at the oxygen and/or nitrogen-air flowmeters and set the Cut Flow plasma
gas flow rate % by referring to the Cut Charts in Section 6. Use the Cut Flow
toggle switch to set the plasma gases in this mode.

13. Set the switch to Run after setting the preflow and plasma flow rates.

14. Check the pilot arc operation by positioning the torch a minimum of 3 inches
(75mm) above the work.

15. Depress the START button. After two seconds of gas preflow, the primary
contactor will close and the pilot arc will start. The pilot arc should emit a steady,
hissing sound and a cone of light should appear at the face of the torch nozzle.
The pilot arc will continue for approximately two seconds and then go out
automatically.

16. Place the metal on the work table to make a test pierce. With manual starting, no
machine motion will occur.

Note: The cutting machine must retract the torch at least one inch (25.4 mm)
from the work before the start cycle, or probes may hit the workpiece
when START button is depressed.

17. Depress the START button. The probes will immediately descend and
approximately 0.5 seconds later, the torch will index toward the work. The
DOWN indicator light on the V/C control should be on. When the torch nears the
work, probes will inductively detect work surface and down motion should stop.
The DOWN indicator light on the V/C module will go off and the probes will start
to retract.

At this point, depress the STOP button and disable the Initial Height Sensing.
You are now ready for Final Torch Adjustment.
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Final Torch Adjustment (Fig. 5-2)

18.

19.

20.

21.

22.

Make a reference mark on the top and bottorn of the Torch sleeve where it
meets the Torch mounting bracket.

Loosen the Securing screw on the Torch mounting bracket and position the
torch higher in the mounting bracket until the arc will pot transfer when the
START button is depressed.

Once reaching this position, slowly lower the torch in 1/16" (1.6 mm) increments
until the arc transfers after the START button is depressed. This should be the
highest point from the workpiece that the arc will still transfer.

Tighten the Securing screw at this position.

Enable the Initial Height Sensing and press the START button. Once the arc
transfers and the machine delay time has elapsed, the metal should be pierced.
Press the STOP button to terminate the plasma arc. Observe that the UP
indicator lights and the torch retracts to the upper limit switch.

Disable the initial Height Sensing.

Check Torch Height Control (THC) and V/C Module

23.

24.

25.

26.

27.

Angle the workpiece on the work table (one end higher than the other) to

check the auto height (torch height control) mode. Position the torch at the
highest point on the workpiece. Program a square cut pattern into the controller.
(See controller instruction manual.)

Enable the Auto Height Control for the THC.

Manually lower the torch to approximately .25 inches (6mm) above the
workpiece.

Start the arc transfer from the controller.

When the arc transfers and the machine delay time has elapsed, the workpiece
should be pierced and machine motion will start. As the torch travels from a high
point to a low point, note that the torch stand-off distance from the workpiece
should remain constant, and that the DOWN indicator lights on the DR V/C
module.

As the torch travels from a low point to a high point, note that the torch stand-oft
distance from the workpiece should remain constant and that the UP indicator
lights on the DR V/C module.

As the torch makes a corner cut, the machine motion speed should remain
constant and the UP and DOWN indicators do not light. Machine motion and
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plasma arc will automatically stop when the cut is complete.

The system is now operational.

If the system does not function as outlined in this procedure, recheck the pre-
installation requirements and installation directions in this manual. If all pre-
installation and installation directives have been followed and you are still
experiencing difficulty with the system, feel free to call Hypertherm's Field Service
group at 1-800-643-9878.

- )

Leads to RHF Console
and Motor Valve .

Console <
(Off valve not shown) % %
Torch sleeve
Probes \
Securing screw —__|
~—~—— Torch mounting
- bracket
& /

Figure 5-2 Torch with inductive probes
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OPERATION

FRONT PANEL CONTROLS AND INDICATORS

HT2000 Power Supply (Fig. 6-1)

POWER

ON (1) Pushbuttorvindicator switch
Activates the power supply and its control circuits. Indicator lights when power up is
complete.

OFF (0) Pushbutton switch
Shuts the power supply down.

DC ON Indicator
Lights when main contactor closes, indicating DC power is being supplied to the torch.

STATUS

INTERLOCK LED
When lit, indicates that the RHF console door is engaged.

TRANSFORMER LED
When lit, indicates that the main transformer is operating at a temperature less than

165°C.

COOLANT LEVEL LED
When lit, indicates that the coolant level is adequate.

SHIELD GAS/CAP LED
When lit, indicates that the shield gas pressure is adequate, and that the cap is installed
properily on the torch.

PLASMA GAS LED
When lit, indicates that the plasma gas is adequate.

COOLANT TEMP LED
When lit, indicates that the torch coolant temperature is less than 160°F.

COOLANT FLOW LED
When lit, indicates that the coolant flow from the torch is adequate.
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ON(f) OFF(0) DCON
\ © ® ®
! L. 1] ’ — T —
Al INTERLOCK S
TRANSFORMER e ®
COOLANT LEVEL ™[ 346 -mes cinm
SHIELD GAS/C% st
PLASMA GAS — ~J=8-=g ™
HYPERTHERM® COOLANT TEMP ]
— COOLANT FLOW

Figure 6-1 HT2000 Power Supply Front Panel Controls and Indicators
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OPERATION

FRONT PANEL CONTROLS AND INDICATORS (Cont.)

Gas Console (Fig. 6-2)

N, Air/ O, Toggle Switch (S1)
Selects the use of either nitrogen, air or oxygen as the plasma cutting gas.

N, / Air Pressure Gauge (PG1)
Indlcates the nitrogen or air plasma inlet pressure. Gas inlet pressures are specified in

Cut Charts on pages 6-14 to 6-48.

N, / Air Flowmeter (FM1)
Indlcates the percentage rate of nitrogen or air plasma gas flow. Nitrogen or air flow rate

% is specified in Cut Charts.

N, / Air Preflow Metering Valve (MV2)
Ad;usts nitrogen or air plasma gas flow rate % while in Test/Preflow mode. Preflow

plasma gas flow rate percentages are specified in Cut Charts.

0, Pressure Gauge (PG2)
Indlcates the oxygen plasma inlet pressure. Gas inlet pressures are specified in Cut

Charts.

O, Flowmeter (FM2)
Indlcates the percentage rate of oxygen plasma gas flow. Oxygen flow rate % is
specified in Cut Charts.

O, Preflow Metering Valve (MV1)
Adjusts oxygen plasma gas flow rate % while in Test/Preflow mode. Preflow plasma gas
flow rate percentages are specified in Cut Charts.

PLASMA Cut Flow Switch (S3)
Adijusts nitrogen, air or oxygen plasma gas flow rate % while in Test Cut Flow mode.
Cut Flow plasma gas flow rate percentages are specified in Cut Charts.

Test Preflow/Run/Test Cut Flow Toggle Switch (S2)

Test Preflow - This test position is used when setting the plasma prefiow flow rate on the
flowmeter. In this position the contactor is disabled, so that current is not delivered to the
electrode and the arc cannot be fired.

Test Cut Flow - This test position allows the selected plasma gas flow rate to be adjusted
on the flowmeter for cutting conditions. In this position also, the contactor is disabled so
that current is not delivered to the electrode and the arc cannot be fired.

Run - This position enables the contactor and the subsequent firing of the arc after the
gas rates have been set in the Test Preflow and Test Cut Flow positions.
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« Shield Pressure Gauge (PG3)
Indicates shield gas pressure at the torch.

- Shield Gas Metering Valve (MV4)

Adjusts shield gas pressure to the torch.

«  DC Light (LT1)

Lights when main contactor closes, indicating DC power is being supplled to the torch.
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FRONT PANEL CONTROLS and INDICATORS (Cont.)

Digital Remote (DR) V/C Module (Fig. 6-3)

VOLTAGE Adjust Pot
Adijusts the cutting arc voltage from 100 to 200 volts. Values are chosen from the Cut
Charts and depend on the type of metal to cut, and metal thickness.

VOLTAGE LEDs
Displays cutting voltage.

CURRENT Adjust Pot
Adijusts the cutting arc current from 40 amps to 200 amps. Values are chosen from the
Cut Charts and depend on the type of metal to cut, and metal thickness.

CURRENT LEDs
Displays cutting current.

UP / DOWN LEDs
Indicates that torch height is being adjusted up or down.

-

\
uP LED VOLTAGE Adjust Pot CURRENT Adjust Pot
VOLTAGE \ CURRENT S
@DDD 2) mlal= d)}
DOWN LED
J

Figure 6-3 Digital Remote (DR) V/C Front Panel Controls and Indicators
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Programmable Remote (PR) V/C Module (Fig. 6-4)

« VOLTAGE LEDs
Displays cutting voitage during cut sequence.

+ CURRENT LEDs
Displays cutting current during cut sequence.

« UP/DOWN LEDs
indicates that torch height is being adjusted up or down.

(- upP LE{) )
Y \ VOLTAGE CURRENT o|
jooo Jooo |
e | ®
\ DOWN LEDI )

Figure 6-4 Programmable Remote (PR) V/C Front Panel Indicators

Timer / Counter (Fig. 6-5)

» STARTS LCD Counter (w/Reset)
Indicates the number of arc starts

« ARC TIME LCD Counter
Indicates the cumulative time that the arc is onin hours.

« ERRORS LCD Counter (w/Reset)
indicates the number of times that the arc cut cycie ended before the programmed
current ramp-down time had elapsed.
This reading provides a direct correlation to the long-life operation of the electrode; the
higher the reading, the shorter the electrode life.

[ Reset R{eset \
g7 r
@® STARTS ARC TIME ERRORS

G J

Figure 6-5 Timer/Counter
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-~

NOISE LEVELS (DECIBELS)

Decibels experienced by an operator standing 10 feet from the torch in a confined area (see
dimensions below) under varied setup conditions while cutting one-inch mild steel using
oxygen at a travel rate of 20 inches per minute..

Above water 6" without Water Muffler @ 10 feet - 106 dbs
Above water 6™ with Water Muffier @ 10 feet - 104 dbs

Water at bottom of plate without Water Muffler @ 10 feet- 100 dbs

Water at bottom of plate with Water Muffler @ 10 feet- 95 dbs
Water 3" over plate without Water Muffler @ 10 feet- 75 dbs
Water 3" over plate with Water Mutfler @ 10 feet- 72 dbs

Figure 6-6 Noise Levels (Decibels)
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DAILY START-UP

Prior to start-up, ensure that your cutting environment and that your clothing meet the safety
requirements outlined in the Safety section of this manual. If problems occur during start-up,
refer to Section 5 for the system checkout requirements.

WARNING
Before operating this system, you must read the Safety section
thoroughly! Turn main disconnect switch to the HT2000 power
supply OFF before proceeding with the following steps

Note: For operation with argon-hydrogen manifold, see Section 7 Operation: Argon-
Hydrogen Manifold

Check Torch

1. Remove the consumables from the torch and check for worn or damaged parts. Always
place the consumables on a clean, dry, oil free surface after removing. Dirty
consumables can cause the torch to malfunction.

= Check the pit depth of the electrode using the electrode gauge assembly. The
electrode should be replaced when the depth exceeds .044 inch (1.1 mm).

»  Wipe the current ring in the torch with a clean paper towel or Q-tip (see Figure 6-7).

= Referto the Cut Charts on pages 6-14 through 6-48 to choose the correct
consumables for your cutting needs.

2. Replace consumable parts. Refer to the Changing Consumable Parts section later in this
manual for detailed information on replacing consumables.

3. Ensure that the torch is squared to the material. Refer to Section 4: Installation for the
torch alignment procedure.

Turn Gases On

-G
€
]

o

4. Set S2 toggle switch on the gas console to Run.

5. Set S1on the gas console to N,/Air (for nitrogen or air as plasma
gas), or O, (for oxygen as plasma gas).

1 0
o@s/ve

6. Tum the required supply gases On.

!
&

©
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VOLTAGE CURRENT
\ \

[ 2 amer N
EE O3 |
(3] [\

When using oxygen, nitrogen, or argon-hydrogen as the plasma
gas, adjust supply regulator to read 120 psi (8.2 bar).

When using air as the plasma gas, adjust supply regulator to read
90 psl (6.2 bar).

Adijust supply regulator for shield gas to read S0 psi (6.2 bar).

Turn Power Supply On and Adjust Voltage/Current

7.

8.

Tum main disconnect switch ON.

Tum on the power supply by depressing the POWER ON (1) button
(PB1) on the HT2000 power supply. Ensure that the green POWER ON
indicator lights. If the POWER ON light fails to come on, see Section 4:
Instaliation for proper setup.

Set the VOLTAGE and CURRENT on the DR V/C module. Select the
arc current and arc voltage from the Cut Charts on pages 6-14 through
6-48 for the type and thickness of metal to be test cut.

Adjust Preflow Gases

10.

11.

12.

Set S2 on the gas console to Test Preflow. Verify that the plasma gas
pressure gauges (PG1, PG2) on the gas console both read 120 psi (8.2
bar).

Look at the oxygen (FM2) and/or nitrogen-air (FM1) flowmeters on the
gas console and set the Preflow plasma gas flow rate % by referring to.
the Cut Charts and turning the oxygen (MV3) and/or nitrogen- air (MV2)
preflow flowmeter adjust knobs.

Look at the shield gas pressure gauge (PG3) on the gas console, and set
to the Cut Chart specifications by tuming the shield gas adjust knob
(MV4).

Note: If you have changed consumable parts or if the power supply has been

off for more than one hour, purge gas lines by leaving system in Test
Preflow for one minute.
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Adjust Cut Flow Gases and Prepare for Cutting

13. Set S2 on the gas console to Test Cut Flow.

14. Look at the oxygen (FM2) and/or nitrogen-air (FM1) flowmeters on the
gas console and set the Cut Flow plasma gas flow rate % by referring to
the Cut Charts and toggling the Cut Flow switch (S3) up or down.

Note: !f you have changed consumable parts or if the power supply has been
off for more than one hour, purge gas lines by leaving system in Test
Cut Flow for one minute.

15. Set S2 to Run after the test preflow and test operate flow rates have

been set.

The system is now ready for operation.

COMMON CUTTING FAULTS

Torch pilot arc will initiate, but will not transfer. Cause can be:
1. Work cable connection on cutting table not making good contact.
2. Malfunction in HT2000 system. See Section 8.

The workpiece is not totally penetrated, and there is excessive sparking on top of the
workpiece. Causes can be:

1. Current is set too low (check Cut Chart information).

2. Cut speed is too high (check Cut Chart information).

3. Torch parts are womn (see Changing Consumable Parts).

4. Metal being cut is too thick.

Dross forms on the bottom of the cut. Causes can be:

1. Cutting speed is too slow or too tast (check Cut Chart information).
2. Arc current set too low (check Cut Chart information).

3. Torch parts are womn (see Changing Consumable Parts).

Cut angle not square. Causes can be:

1. Wrong direction of machine travel.

High quality side is on the right with respect to the forward motion of the torch.

HT2000 Instruction Manual 6-11



OPERATION

2.
3.
4.

5.

Torch-to-work distance is not correct (check Cut Chart information).
Cutting speed is not correct (check Cut Chart information).
Arc current is not correct (check Cut Chart information).

Damaged consumable parts (see Changing Consumable Parts ).

« Short consumable life. Causes can be:

1.

Arc current, arc voltage, travel speed, motion delay, gas flow rates, or initial torch
height not set as specified in Cut Charts.

Attempting to cut highly magnetic metal plate (some metals such as armor plate with
a high nickel content) will shorten consumable life. Long consumable life is difficult to
achieve when cutting plate that is magnetized or becomes magnetized easily. Call
Hypertherm's Technical Service (1-800-643-9878) if you suspect the type of metal
you are cutting is causing shortened consumable life.

TECHNICAL QUESTIONS

Claims for defective merchandise -- All units shipped from Hypertherm undergo
rigorous quality control testing. However, if your system does not function correctly:

1.

Recheck all pre-installation and installation requirements and connections.

2. If you are unable to solve the problem, call your distributor. He (she) will be able to
help you, or refer you to an authorized Hypertherm repair facility.
3. If you need assistance, call Hypertherm's Technical Service department at
1-800-643-9878.
CUT CHARTS

The Cut Charts on the following pages provide the necessary information in order for the
operator using the HT2000 system to be successful in plasma arc cutting. The

HT2000 provides a wide travel speed operating window: usually + 10 ipm (+ 254mnv
min) on most materials. The data listed in the charts are for making drop cuts with
minimal dross.

Caution: Before cutting, check all settings and adjustments and check for
damaged torch parts and worn consumable parts.
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CUT CHART AND CONSUMABLE PARTS INDEX

Page(s)
Plasma Gas/ Retaining Swirl Above ; Under
Metal Amps Shield Gas Shield Cap Nozzle Ring Electrode  Water [ Water
Mild 200 Air / Air 020424 020423 020608 020679 020664 6-14/6-37
Steel 100 Air / Air 020448 020423 020611 020607 020664 6-15/6-38

40 Air / Air 020688 020423 020689 020613 020664 6-16
200 O,/ Air 020424 020423 020605 020678 020664 6-17/6-39
100 O, / Air 020424 020423 020690 020613 020664 6-18/6-40
200 N,/CO, 020424 020423 020608 020607 020415 6-19

200 Air / Air 020424 020423 020608 020679 020664 6-20 / 6-41
Stainless | 100 Air / Air 020448 020423 020611 020607 020664 6-21/6-42
Steel 40 Air / Air 020688 020423 020689 020613 020664 6-22
200 N, / Air 020424 020423 020608 020607. 020415 6-23/6-43
Y 200 N,/ CO, 020424 020423 020608 020607 020415 6-24/6-44
. 200 H35/N,* 020602 020423 020608 020607 020415 6-25
CUTTING 100 H35/N,* d20448 020423 020611 020607 020415 6-26

200 Air / Air 020424 020423 020608 020679 020664 6-27 / 6-45
100 Air / Air 020448 020423 020611 020607 020664 6-28 / 6-46
Aluminum 40 Air / Air 020688 020423 020689 020613 020664 6-29
200 N,/ Air 020424 020423 020608 020607 020415 6-30/6-47
200 N,/CO, 020424 020423 020608 020607 020415 6-31/6-48
200 H35/N,* 020602 020423 020608 020607 020415 6-32
100 H35/N,* 020448 020423 020611 020607 020415 6-33

Mild 200 Air / Air 020485 020423 020615 020607 020664 6-34
& Steel -
- Stainless 200 H35/N2 020485 020423 020615 020607 020415 6-35

GOUGING  -'°®

Aluminum 200 H35/N2 020485 020423 020615 020607 020415 6-36

* Argon-Hydrogen Manifold required. See Section 7 for installation and operation with argon-hydrogen manifold.

200 Air / Air 020566 020423 020608 020679 020664
100 Air / Air 020618 020423 020611 020607 020664

Consumables 200 O,/ Air 020566 020423 020605 020678 020664
used with HT2000 100 O,/ Air 020566 020423 020690 020613 020664

Water Muffler*
200 N,/CO, 020566 020423 020608 020607 020415

200 N, / Air 020566 020423 020608 020607 020415

** Do not use the water muffier when cutting with argon-hydrogen (H35)!

HT2000 Instruction Manual 6-13
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OPERATION

CHANGING CONSUMABLE PARTS

-

Always disconnect power to the power supply before inspecting or changing
torch consumable parts.

WARNING

=

Check the consumable parts daily for wear before cutting. Before removing parts, bring the
torch to the edge of the machine, with the lifter raised to its highest point. This prevents the
danger of dropping the consumables into the water of the water table.

Removal and Inspection - Refer to Figure 6-7

1.

2.

Remove Retaining cap -and Shield by unscrewing the retaining cap by hand.

Check the shield for external signs of wear. 1t should be clean and clear of metal
debris. The gas holes along the edge of the shield should not be blocked with
debris. The center hole should not have any nicks or gouges, and should show no
signs of arcing activity.

Unscrew and remove the shield from the retaining cap. Inspect the gas holes from
the inside. The holes should be clear of metal or other debris. (Debris can cause
arcing.)

Inspect the two O-rings on the Torch body. They should be lubricated and
undamaged. !f they are dry, lubricate them lightly with a very thin film of the lubricant
provided in the spare parts kit. !f they are damaged, replace them.

Using the 3/4" side of the wrench supplied with the consumable parts kit, remove the
Nozzle. Inspect it for damage or signs of wear. You can clean the inside of the
nozzle with steel wool, but be sure to remove any remnants of the steel wool
afterward. The hole in the nozzle should not be worn or oval-shaped.

Using the 3/8" center hole in the wrench, remove the Electrode and inspect it. If the
center of the electrode has a pit more than .044" (1.1 mm) deep, replace it. If the
electrode is still good, inspect its O-ring: it should be lubricated and undamaged. If
it is dry, lubricate it lightly with a very thin film of lubricant provided in the spare parts
kit. If it is damaged, replace it.

Remove the Swirl ring from the electrode and inspect it. It should be clean, and the
holes on the top and sides should not be plugged. Inspect its O-ring. it should be
lubricated and undamaged. If it is dry, lubricate it lightly with a very thin film of
lubricant provided in the spare parts kit. If it is damaged, replace it.

HT2000 Instruction Manual 6-49



OPERATION

8. Inspect the inside of the Torch body by using a mirror, or by looking carefully inside.
The Current ring inside of the torch body should be clean and undamaged. Use a
clean paper towel or Q-tip to remove dirt, grease, etc. A preferred method to clean
the current ring is with a clean paper towel or Q-tip dipped in water or 3% hydrogen
peroxide.

If the Water tube is damaged at all, it may need to be replaced. See Changing the
Water Tube .

Replacement

1. Before installing the Electrode, be sure to lightly grease the O-ring with a small
amount of silicon lubricant. Replace the electrode and tighten it with the wrench. Do
not overtighten.

2. Before installing the Swirl ring, be certain that the O-rings have been lubricated with
a small amount of silicon grease. Install the swirl ring with the bottom O-ring facing
the inside of the torch. Push it into place. Be sure to hold the swirl ring in place until
the nozzle is installed to avoid dropping it into the water of the water table.

3. Before installing the Nozzle, be certain that the O-ring has been lubricated with a
small amount of silicon grease. Install the nozzle and finger-tighten it. Finish
tightening it with the wrench. Do not overtighten.

4. Screw on the Shield to the Retaining cap and tighten by hand. Screw on the

retaining cap to the torch by hand. Make sure that it is tightened snugly; if it is loose,
it can affect the shieid gas flow.

a Shield N

Retaining cap Nozzle Swirl Electrode
ring

Water tube

et Torch body (shown without off valve SA and sleeve)

\ ring )

Figure 6-7 Changing Consumable Parts
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Changing the Water Tube
Problems and causes you may find with a defective or improperly installed water tube:
= Short electrode life: Water tube not screwed in tightly

= Flow switch interlock shutting down the system: Water flow restricted due to loose
water tube.

«  Humming or rattling sound coming from the torch: Water tube bent or loose
If you suspect a problem with the water tube, you may need to replace it.

1. Disconnect power supply from power source.

2. Remove all consumables from torch (see Changing Consumable Parts ).

3. Look for any damage or bends in the water tube.

4. Remove and replace the water tube by using the water tube wrench (027347)

supplied by Hypertherm - Fig. 6-8. When installing water tube, do not
over tighten! Snug down by hand only.

A WARNING A

Always disconnect the power supply
from the main power source before
inspecting or changing the torch parts.

N\

Figure 6-8 Changing the Water Tube
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OPERATION: ARGON-HYDROGEN MANIFOLD

FRONT PANEL CONTROLS and INDICATORS (Fig. 7-1)

« Flowmeter Adjust Valve (MV1)
Adjusts argon-hydrogen plasma gas flow rate % in Test/Preflow mode. Preflow plasma
gas flow rate percentages are specified in Cut Charts.

» Argon-Hydrogen Flowmeter (FM1)
Indicates the argon-hydrogen plasma gas flow rate %. Flow rates for argon-hydrogen
are specified in Cut Charts.

— Flowmeter Adjust Valve (MV1)

— Argon-Hydrogen Flowmeter (FM1)

Figure 7-1 Argon-Hydrogen Manifold Front Panel Controls and Indicators
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OPERATION: ARGON-HYDROGEN MANIFOLD

INSTALLATION

a A WARNING &N

Before operating the argon-hydrogen manifold, turn all power and gases connected
to the HT2000 OFF. Follow the Installation and operation procedures before turning
power and gases ON. )

-

Argon-Hydrogen Cable - Argon-Hydrogen Manifold to Power Supply (PS)

A. Connect the receptacle end of the argon-hydrogen cable (Fig. 7-3) to Cable
Connection Point on the argon-hydrogen manifold. (Fig.7-2)

B. Connect the other end of the cable to TB4 (smaller terminal strip on the inside rear
panel of the power supply). Match up wires 102, 103, 13 and 14 to wires already
connected to the strip. Connect the two shield wires to points labeled as PE (protective
earth).

Argon-Hydrogen supply to Argon-Hydrogen Manifold

A. Attach one end of the supply hosing to the argon/hydrogen supply tank or regulator, and
attach the other end to the Argon-Hydrogen Supply Hose Connection on the
manifold. (Fig. 7-2)

Cable Connection Point Plasma Gas
Torch Lead
Connection

I8l
il

14

Argon-Hydrogen
Supply Hose
Connection

Con e | ©

Figure 7-2 Argon-Hydrogen Manifold Connection Points
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OPERATION: ARGON-HYDROGEN MANIFOLD

Argon-Hydrogen Console End HT2000 Power Supply TB4 End

Ete.

w3 O

el

Wire Color HT2000 Power Supply TB4 End Signal
Red 13 PS1/Plasma
Black 14 PS1/Plasma
Shield 12 Shield
Green 102 SV5 / Plasma OFF
Black 103 SVS / Plasma OFF
Shield 9 Shield
Part No. Length Part No. Length
023660 15 ft (4.6 m) 023663 75 ft (23 m)
023661 25 ft (7.6 m) 023664 100 t (30 m)
023662 50 ft (15 m) 023665 150 ft (46 m)

Figure 7-3 Argon-Hydrogen Manifold Cable - Argon-Hydrogen Manifoid to Power Supply

015066
015067 046071 Hose, 3/16 Blue
| /
0151012 /
Part Number Length
024355 12 in (305 mm)
024354 101t (3m)
024368 20 ft (6.2 m)
024369 30 ft (9.1 m)
024370 40 ft (124 m)

Figure 7-4 Plasma Gas Torch Lead - Argon-Hydrogen Manifoid to Torch
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OPERATION: ARGON-HYDROGEN MANIFOLD

Plasma gas torch lead - Argon-Hydrogen Manifold to torch (Fig. 7-5)
If your system is now hooked up for oxygen, nitrogen or air as the plasma gas:

A. Remove the Plasma hose from Point 1.

B. Attach one end of the plasma gas torch lead (Fig. 7-4) to the Plasma Gas Torch
Lead Connection located on the front of the manifold. (Fig. 7-5)

C. Attach the other end of the plasma gas torch lead to Point 1 on the torch. (Fig. 7-5)

| g =i
Plasma hose
Point 1
0 Torch Sleeve
@)
Plasma Gas
Torch Lead
Connection
- Torch Main Body
Figure 7-5 Argon-Hydrogen Manifold to Torch Connection Points
7-5
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OPERATION: ARGON-HYDROGEN MANIFOLD

OPERATION

Prior to operation, ensure that your cutting environment and that your clothing meet the safety
requirements outlined in the Safety section of this manual. If problems occur during
operation, refer to the Installation portion of this section as well as Section 4.

' WARNING
Before operating this system, you must read the Safety section
‘thoroughly! Verify main disconnect switch to the HT2000 power

supply Is OFF before proceeding with the following steps

Note: For operation without argon-hydrogen manifold, see Section 6: Operation.

Check Torch

1. Remove the consumables from the torch and check for wormn or damaged parts. Always
place the consumables on a clean, dry, oil-free surface after removing. Dirty
consumables can cause the torch to malfunction.

» Check the pit depth of the electrode using the electrode gauge assembly. The
electrode should be replaced when the depth exceeds .044 inch (1.1 mm).

»  Wipe the current ring in the torch with a clean paper towel or Q-tip (see Figure 6-7).

» Referto the Cut Charts on pages 6-14 through 6-48 to choose the correct
consumables for your cutting needs.

2. Replace consumable parts. Refer to Changing Consumable Parts in Section 6 for
detailed information on replacing consumables.

3. Ensure that the torch is squared to the material. Refer to Section 4 for the torch align-
ment procedure.

© o
Turn Gases On

4. Set S2 toggle switch on the gas console to Run.

5. S1 canbe in either position.

I 51 L3122

@ 6. Tum the argon-hydrogen supply gas On.

‘ ®
/

™\ s2
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OPERATION: ARGON-HYDROGEN MANIFOLD

«+ Adjust the argon-hydrogen plasma gas supply regulator to read 120 psl
(8.2 bar).

»  Adjust supply regulator for shield gas to read 90 psi (6.2 bar).

Turn Power Supply On and Adjust Voltage/Current

P/B1 7. Tum main disconnect switch ON.

- ', = = — 8. Tum on the power supply by depressing the POWER ON (1) button
@E = (PB1) on the HT2000 power supply. Ensure that the green POWER ON
— i indicator lights. If the POWER ON light fails to come on, see Section 4

for proper setup.

VOLTAGE CURRENT
\

[~ 2wz oot ?
. 5 i . |
t \E EER>) 9. Setthe VOLTAGE and CURRENT on the DR V/C module. Select the
c

- arc current and arc voltage from the Cut Charts on pages 6-14 through
g --6-48 for-the type and thickness of metal to be test cut.

Adjust Preflow Gases

[

© tr=====

PG3 10. Set S2 on the gas console to Test Preflow. Verify that the argon-
hydrogen supply regulator reads 120 psi (8.2 bar).

11. Look at the flowmeter (FM1) on the argon-hydrogen manifold and set the
Preflow plasma gas flow rate % by referring to the Cut Charts and
turning the argon-hydrogen flowmeter adjust knob (MV1).

4 221512232

@ 12. Look at the shield gas pressure gauge (PG3) on the gas console, and set
MV4 to the Cut Chart specifications by tuming the shield gas adjust knob
(MV4).

c

— FM1

@)

N7

J
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OPERATION: ARGON-HYDROGEN MANIFOLD

Adjust Cut Flow Gases and Prepare for Cutting

13. Set S2 on the gas console to Test Cut Fiow.

14. Look at the flowmeter (FM1) on the argon-hydrogen manifold and set the
Cut Flow plasma gas flow rate % by referring to the Cut Charts and
toggling the Cut Flow switch (S3) on the gas console up or down.

15. Set S2 to Run after the test preflow and test operate flow rates have
been set.

The system is now ready for operation.

MV

FM1
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MAINTENANCE

INTRODUCTION

The HT2000, and all Hypertherm plasma systems, undergo rigorous testing prior to
shipment and should require littie maintenance if proper installation and operation
procedures as outlined in this manual are followed.

After a routine maintenance section, a system initialization sequence of events flowchart
is presented. Following the flowchart, an initial checks procedure is then given, followed
by a troubleshooting guide to aid in servicing the HT2000 system, a troubleshooting
guide for the STATUS indicators and a chopper checkout procedure. The microcontroller
error code listing has also been included as a diagnostic tool. A gas schematic, timing
diagram and a complete wiring diagram are also available in Section 10 Wiring
Diagrams.

it Is assumed that the service personnel performing the troubleshooting testing are
high-level electronic service technicians that have worked with high voltage
electro-mechanical systems. Knowledge of final isolation troubleshooting techniques is
also assumed.

In addition to being technically qualified, maintenance personnel must perform all
testing with safety in mind. Refer to the Safety section for operating precautions
and warning formats.

If you need additional assistance or need to order parts, call our Customer Service or
Technical Service Group at 1-800-643-9878.

r

\_

A WARNING A

SHOCK HAZARD: The large electrolytic capacitor(s) (blue-cased cylinder(s))
store large amounts of energy in the form of electric voltage. Even if the power
is off, dangerous voltages exist at the capacitor terminals, on the chopper, and
the diode heatsinks. Never discharge the capacitor(s) with a screwdriver or
other implement...explosion, property damage and/or personal injury will resutt.
Wait at least five minutes after turning the power supply off before touching the
chopper or the capacitor(s).

S
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MAINTENANCE

ROUTINE MAINTENANCE

The HT2000 system is designed to require little regular maintenance under
normal use. The following maintenance checks, are suggested to keep your
system in top running condition.

Torch and Torch Leads
inspection

Inspect the torch and torch leads on a routine basis.

« The torch consumable parts and torch main body should always be
inspected prior to cutting. Worn or damaged parts can cause gas and water
leaks which can affect the cut quality. Check for pitting and burn marks on
the consumable parts and replace, if necessary. See Changing Consumable
Parts in Section 6.

« Ensure that all connections are tight, but do not overtighten.

« The torch leads should be checked occasionally for cracking and damage.

Power Supply
Inspection

Inspect the power supply on a routine basis.

« Check the exterior for any damage. If there is damage, ensure it does not
affect safe operation of the power supply.

» Remove covers and inspect the interior. Check wiring hamesses and
connections for wear and damage. Check for loose connections, and look
for areas of discoloration due to overheating.

«  Atthe rear of the power supply, inspect the de-ionizing filter element of the
water/coolant sub-assembly. The filter element aids in preventing the
coolant from becoming ionized. lonized coolant can cause an internal
electrical breakdown in the torch by allowing another path for the high
frequency to travel, which could inhibit the arc. If the filter is at fault, flush out
the coolant system, replace the filter element and add new coolant. The filter
element, which is purple when new, changes to a brown color when ex-
hausted. Replace the filter element when it starts to turn color. As a general
rule, replace the filter after every 100 arc hours of operation. The filter
element part number is: 027137.

Cleaning

Cleaning the power supply periodically is necessary to keep dust and foreign
matter from inside the unit.

« Remove the covers and blow out the unit with compressed air. Inan
excessively dirty environment, clean the power supply on a weekly basis.

HT2000 instruction Manual 8-3
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MAINTENANCE

Gas Console
Inspection
Inspect the gas console on a routine basis.

« Check the exterior for any damage. Look for damaged glass tubes in the
flowmeters and check the pressure gauges for damage.

- Inspect all interconnecting cables, hoses and leads for wear and damage.
Ensure all connections are tight and that there are no leaks. Do not
overtighten fittings.

Cleaning

Keep the flowmeters and pressure gauges free of dirt, dust and foreign matter.

Motor Valve Console

Inspection

Inspect the motor valve console on a routine basis.

» Check the exterior for any damage.

« Inspect all interconnecting cables, hoses and leads for wear and damage.
Ensure all connections are tight and that there are no leaks. Do not
overtighten fittings.

Cleaning

Check the motor valve console periodically for dust and foreign matter inside the unit.

«  Open the cover and blow out the unit with compressed air. It is important to

keep the cover closed except when cleaning or when maintenance is being
performed.

RHF Console
Inspection

Inspect the RHF console on a routine basis.

«  Check the exterior for any damage. If there is damage, ensure that it does
not affect safe operation of the console.

«  Open the cover and inspect the interior. Check all cables and hoses for wear
and damage. Check for loose connections, look for areas of discoloration
due to overheating. Check for plumbing leaks.

Cleaning

«  Open the cover and blow out the unit with compressed air. It is important to
keep the cover closed except when cleaning or when maintenance is being
performed.
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MAINTENANCE

STARTUP SEQUENCE OF HT2000

On the following page is a detailed flowchart outlining the startup sequence
during proper HT2000 operation. This flowchart details system functioning from
the time the POWER ON button is pushed, up to the ready state (before START
button is pushed). Shaded boxes represent action taken by the operator. The
timing diagram on page 9 of 9 in Section 10 outlines the functional sequence of
the HT2000 system after the START command is given.

The following symbols used in the flowchart are ANSI standard flowcharting
symbols. Their names and definitions are as follows:

:) Terminus The terminus is used to indicate the
beginning or ending point of a flowchart.

Task/Process The process or task box is used to
Box indicate any process or task other than
an input/output operation or a decision.
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Push and hold )
ON button (PB1) J

120V relay (CR2) on Power Distribution Board
(PCB1) closes .

120 VAC to:
M2, M3, M4 (Power Supply Fans);
M5-M8 (Power Supply Heat Exchange Fans);
PCB2 (Power Supply uP Control Board).

24 VAC to:
S$1,52 (RHF Console door switches);
TS1 (Power Supply Transformer temp. switch);
LS1 (Power Supply Coolant level switch);
PS3 (RHF Console Shield pressure switches);
PS1, PS2 (Gas Console Plasma pressure

switches).
v v
gzngrfFl’aCyB(?)?‘)’sgg ?°we' i TS2 (Power S? leg;:;I:ant temp. switch);
240 VAC to: PRy P '

M1 (Power Supply Coolant Pump).

FS1 (Power Supply Coolant flow switch).

p— |

v

(PCB1) closes :
24 VAC to:

24V / 120V relay (CR1) on Power Distribution Board

LT1 (Power Supply ON iight);

PCB2 (Power Supply uP Control Board 24VAC Intrick).
120 VAC to:

T3, T4 (Power Supply Chopper Transformers);

PCB3 (Power Supply Analog Board);

PCB4 (Power Supply Relay Board);

PCB9 (Power Supply THC Board);

PCB11 (Power Supply Isolation Board).

v

Release ON
button (PB1)

I

All STATUS LEDs on PCB5
(Interiock Display Board) are lit:
System initialization is complete.
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MAINTENANCE

INITIAL CHECKS

Before tracking down specific problems, it is good practice to do a visual check,
and verify proper voltages are present at the power source, transformer and power
distribution board.

T e

SHOCK HAZARD: Always use caution when servicing a power

supply when plugged in and the covers are removed. Dangerous
voltages exist within the power supply which could cause injury or _
- death. . -

1. Disconnect line power by turning main disconnect switch off.

2. Using a Phillips head screwdriver, remove top plate, two side plates, front plate, and
rear plate.

3. Inspect interior of unit for discoloration on pc boards, or other apparent damage. Ifa
component or module is obviously defective upon visual inspection, remove and
replace it before doing any testing. Refer to the Parts List section (Section 9) to
identify parts and part numbers.

4. If no damage is apparent, plug in the power supply unit, and apply power by turning
on the main disconnect switch.

5. Measure the voltage at TB1 between L1, L2 and L3. Refer to Figure 8-1 for detail of
TB1. The voltage between any two of the three points at TB1 should be equal to
your supply voltage (200, 208, 220, 240, 380, 415, 480, or 600VAC). lfthereisa
problem at this point, disconnect main power and check connections, power cable,
and fuses or circuit breaker at main power disconnect box. Repair and/or replace
defective component(s) if necessary.
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ﬁ OlstO
PRIMARY, 3 PHASE,
) AC POWER CABLE
L1
Lot olol
Q|0|0F
L~
L3
L/
TB1
D\ =)
\
NN
~
~N
<> [—)

Figure 8-1 Primary Power Measurement Location - HT2000

4 A WARNING A\

The neon light attached to the contactor will turn ON as soon as the line disconnect switch
is ON. This indicator is a warning that there is line voltage at the contactor even if the ON
(1) pushbutton on the HT2000 power supply has not been pressed. Use extreme care
ring prim wer in thi ._Vol r h rminal bl n
rcan inj r h!

\- )
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MAINTENANCE

DL TN e 8 ] D
O00O0 REC4 O00O0
O00O0 000
O00O0 O00O0
CR2 REC2 OOOO REC3 OOOO
O00O0 O00O0
O00O0 O00O0
O00O0 CR{ ONONORO)
0000 O00O0
CR3 O0O0O0 O000
e o 4 1 4 1
1
F3 F2 F1
00
%) MOV1
RECS REC1
: 1 6 1
J1
D 0 D

Figure 8-2 Power Distribution Board PCB1

6. Measure voltage at Power Distribution Board PCB1. Refer to Figure 8-2 for detail
of PCB1. Look on the board for fuses F1, F2, and F3. Measurements between
each fuse and chassis ground should be as follows:

F1: 24VAC
F2: 120VAC
F3: 240VAC

If voltages are not present, or incorrect at one or more of these points, disconnect
power and troubleshoot PCB1 fuses and associated pins, connectors and wiring
between power distribution board connector REC1 and transformer secondary T1.
Refer to Figure 9-4 for location of T1.

Also, check main power circuit breaker CB1 located in Figure 9-4, and associated
wiring and connections between T1 and points L1 and L2 (including linkboard).

Repair and/or replace defective component(s) if necessary.
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TROUBLESHOOTING

The troubleshooting section is presented by following normal operational sequence.

Before troubleshooting for specific problems, be sure that unit passes /nitial Checks
as outlined earlier in this section.

A

N

SHOCK HAZARD: Always use caution when servicing a power
supply when the covers are removed. Dangerous voltages exist
within the power supply which could cause injury or death. If
questions or problems arise during servicing, call the Hypertherm
Technical Services Department at 1-800-643-9878.

WARNING a )

&

Problem

1. The green POWER ON
pushbutton switch PB1 is
pressed, but the fans are
not operating and the green
POWER ON indicator does
not light.

2. The green POWER ON
pushbutton switch PB1 is
pressed, the POWER ON
indicator lights, but the fans
are not running.

Possible Causes and Solutions

1.1. The green POWER ON (1) PB1 pushbutton is defective.
Check that switch is operating correctly, and that good
contact is being made. The POWER ON switch is normally
open.

1.2. The red POWER OFF (0) PB2 pushbutton is defective.
Check that switch is operating correctly, and that good
contact is being made. The POWER OFF switch is normally
closed.

1.3. Associated wiring not making good contact.
Check wiring and repair or replace, if necessary.

2.1. CR2 on the power distribution board is defective.
Check that CR2 switches when POWER ON pushbutton is
pressed. See Figure 8-2 for location of CR2. If CR2 is
defective, replace PCB1.

2.2. PL25 and REC20 located near the fans (see Figure 9-1
for location of fans) are not seated together securely and/or
not getting 120VAC from power distribution board.

« Check pins, connectors and associated wiring for
good continuity.
« Check for 120VAC at PL25.

8-10
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Problem

3. The green POWER ON

pushbutton switch PB1 is
pressed, the fans are
operating, but the green
POWER ON Indicator does
not light.

The green POWER ON
indicator is lit, the START
command is given and

DC ON indicator Is lit, but
there is no high frequency
and no pilot arc.

Possible Causes and Solutions

2.3. PL.2 and REC2 on power distribution board (see Figure
8-2 for location of REC2) are not seated well.

Check pins, connectors and associated wiring for good
continuity. Repair or replace, if necessary.

3.1. Pushbutton PB1 was not held down long enough.
Press and hold PB1 for a minimum of five seconds.

3.2. Relay CR1 on the power distribution board is defective.
Check that CR1 switches when POWER ON pushbutton is
pressed. See Figure 8-2 for location of CR1. if CR1is
defective, unsolder CR1 and replace.

3.3. One or more of the green STATUS LEDs does not light,
indicating a fault condition.

Release PB1 and observe that all the STATUS LEDs go out.
Press and hold PB1 again to observe which indicators are
not lit. The LEDs are connected in series, so the topmost
LED that is not lit is the first problem that must be corrected.
To troubleshoot STATUS fault conditions, see Status LED
Troubleshooting later in this section.

4.1. There is no spark between the spark gap electrodes.
Clean (with emery cloth), align, and/or regap (.020" per gap)
the electrodes, if necessary. Ensure that the electrode
surfaces between the gaps are flat. If surfaces are rounded,
replace and regap. See Figure 9-12 for part number
information.

« Visually inspect the high voltage transformer T1 in the
RHF console for leaking oil or overheating. See
Figure 9-11 for location of T1. Replace T1 if leaking or
overheating.

+ Check for 120VAC at T1 after START command
is given. Note that door interlock switches S1 and S2
have to be closed in order to pass the START sequence.
Switches will close in both IN position, and if pulled OUT.

« Ifthere is po 120VAC at T1, use wiring diagrams in
Section 5 and check pins, connectors and associated
wiring from T1 to relay board PCB4. If connections are

HT2000 Instruction Manual
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Problem

5. The green POWER ON
indicator is lit, the torch
START command is given
and the DC ON indicator
lights, and there is high
frequency, but there is no
pilot arc.

Possible Causes and Solutions

OK, there may be a problem with either PCB4 or PCB2. See
sheet 4 of 9 in Section 10 for location of the relay that
controls RHF transformer T1.

« [f there js 120VAC at T1, shut down system and
remove RHF capacitors C3 and C4. (See Figure 9-12
for location of C3 and C4) Restart system and see if a
faint spark is now observed across the gaps.

« If a spark is pot observed at the gaps, replace T1.
If there is a spark, shut down system, and replace
capacitors C3 and C4. (Always replace the
capacitors in pairs).

4.2. There is no high frequency at the torch.
Check for a shorted torch, a damaged pilot arc lead, or loose

-lead connections..-.Replace the torch or pilot arc lead or

tighten the lead connections.

5.1. Pilot arc relay CR1 is not closing (not getting 120VAC
from the relay board PCBA4).

See if the CR1 relay contacts close after the START
command is given. See Figure 9-8 for location of CR1.

It CR1 does not close:

*  With an AC voltmeter across the relay, see
if 120VAC is coming from PCB4 after START
command is given.

« |f there is no 120VAC, check connectors, terminals,
pins, and associated wiring to PCB4.

= If wiring is OK, there is a problem either with PCB4
or PCB2. See sheet 4 of 9 in Section 10 for location of
the relay that controls pilot arc relay CR1.

5.2. Pilot arc relay CR1 is defective.

if there js 120VAC across the relay (see above steps), and
CR1 does not close, replace CR1.

5.3. Main contactor (CON1) or PCB4 is defective.

«  With an AC voltmeter, see if contactor CON1 is
getting 120VAC after START command is given.

8-12
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Problem

6. The unit stops cutting
during cut, or cuts poorly.

Possible Causes and Solutions

if there is no 120VAC, check pins, connectors and
associated wiring from CON1 to PCB4.

» If wiring is OK, PCB4 or PCB2 may be defective.
See sheet 4 of 9 in Section 10 for location of the relay
that controls main contactor CON1.

» |f CON1 is getting 120VAC from the relay board
as described above, measure the voltage between
all terminals 1A, 1B and 1C and 2A, 2B and 2C of main
transformer T2 after the START command is given. See
Figure 9-3 for location of T2. The voltage between any
two of the three points should be equal to 200VAC.

If there is no voltage at any of the above points, replace
CON1.

If there is voltage at some but not all of the above points,
check wiring and connections to and from T2. If wiring
checks out OK, return to /nitial Checks section and repeat
steps 1-5.

5.4. Choppers are defective or not functioning.
See Chopper Module Test Procedure later in this section to
troubleshoot.

6.1. The work cable is not connected or it is broken.
Connect or repair the work cable.

6.2. Arc not transferring to workpiece.

Check work cable connection to workpiece. Good contact
must be made in order for the arc to transfer to the work-
piece.

6.3. There is insufficient air or gas pressure.

Check gas inlet pressure specifications under Cut Charts in
Operation section . Check plasma and shield gas pressures
in TEST and RUN modes as specified under Cut Charts in
Operation section.

6.4. Torch is getting insufficient current.
Check the arc current setting for the type and thickness of

HT2000 Instruction Manual
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Problem Possible Causes and Solutions
metal you are cutting from the Cut Charts .

6.5. The power supply has overheated.

Shut down system and wait for unit to cool down. If unit
will not restart, see Status LED Troubleshooting guide
later in this section.

6.6. Choppers are defective or not functioning.
See Chopper Module Test Procedure later in this
section.
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STATUS LED TROUBLESHOOTING

Be certain that the power supply has been through the Initial Checks as outlined eariier
in this section before troubleshooting STATUS LEDs.

When any one of the STATUS LEDs does not light, there is a fault condition that must be
corrected in order for the HT2000 power supply to become operational. The LEDs are
connected in series, so the upper-most light that does not light represents the first
condition that must be corrected.

See Section 10 Wiring Diagrams in this manual for reference.

Problem

1. INTERLOCK LED not lit:
STATUS

2. TRANSFORMER LED not lit:
STATUS

Possible Causes and Solutions

1.1 Door(s) to Remote RHF Console not completely shut.
This LED will light when switches S1 and S2 located in the
RHF console are closed. They will close when the RHF
console doors are closed. If the doors are closed, check
pins, connectors and associated wiring for good continuity
from receptacle 1X1 to 2X1.

Repair and/or replace defective component(s), if necessary.

2.1. Main Transformer T2 is overheating.

This LED will light when the main transformer (T2) is operat-
ing in a normal temperature range (under 165° C). Tem-
perature switch TS1 will open and tum off LED when trans-
former overheats.

« If transformer is not hot, take TS1 connector apart (PL22
and REC22) and check for continuity. TS1 is normally
closed.

- Check pins, connectors and associated wiring from TS1
to REC3 of PCB1.

- If transformer T2 is excessively hot, it needs to cool
down. Leave the fans running, and try restarting the
unit after one hour. If transformer still overheats,
re-check incoming voltage (See /nitial Checks earlier
in this section). If incoming voltage is OK, T2 may
need to be replaced.

HT2000 Instruction Manual

8-15



MAINTENANCE

Problem

3. COOLANT LEVEL LED not lit:

STATUS

() TRANSFORMER

B (@) cooLanT LEVEL

4. SHIELD GAS/CAP LED not lit:

STATUS

PLASMA GAS
COOLANT TEMP
COOLANT FLOW

Possible Causes and Solutions

3.1. Coolant level is low.

This LED will light when a proper coolant level in the coolant
reservoir is maintained. Level switch LS1 is located in the
coolant reservoir, and will open when it senses that coolant
level is too low.

« Check coolant level.

- If coolant level is adequate, disconnect PL23 from
REC23 (located near reservoir) and check to see if LS1
switch is closed.

« Check connections and associated wiring from PL23 to
REC3 of PCB1.

Repair and/or replace defective component(s), it necessary.

4.1. Shield gas pressure too low.
This LED will light when shield gas pressure of 60 psior
greater is sensed by PS3 (located in the RHF console).

« Check to see that shield gas supply is set to 120 psi
as defined in the Introduction and Specifications section
of this manual.

« Verify that all shield gas connections are secure, and
that there are no leaks in any hosing connected to
the RHF console or gas console.

4.2. Torch cap not tightened securely.

If the torch retaining cap is not tightened securely, or there is
debris in the retaining cap, shield gas may escape and
cause pressure switch PS3 to remain open.

- Listen at the torch for a hissing sound during startup.

« Remove retaining cap and check for debris or O-ring
damage. Clean or replace, if necessary. See Changing
Consumable Parts in the Operation section.

4.2. Pressure switch PS3 in RHF console not functioning.
PS3 is normally open, and closes when shield gas pressure
is 60 psi or greater. After PS3 is closed, the 24VAC lights
the SHIELD GAS/CAP LED.

8-16
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Problem Possible Causes and Solutions

= Using wiring diagrams, check pins, connectors
and associated wiring from REC3 on the power
distribution board (PCB1) to PS3.

Repair and/or replace defective component(s), if neces-
sary.

5. PLASMA GAS LED not lit: 5.1. Plasma gas pressure too low.
STATUS This LED will light when PS1 and/or PS2 in the gas
console senses plasma gas pressure of 70 psi or

Q) nTeERLOCK greater.

ﬂ ©) TrRansForuER - Verify that plasma gas supply is set to 120 psi
@ COOLANT LEVEL as defined in the Introduction and Specifications
() sHieLo casicap section of this manual.
©) rrasua cas - Verify that all plasma gas connections are secure,
COOLANT TEMP and that there are no leaks in any hosing connected
COOLANT FLOW to the gas console.

5.2. Pressure switches PS1 and/or PS2 not functioning.
These switches are normally open, and close when
plasma gas pressure is at or above 70 psi. After PS1
and PS2 are closed (in O, mode) or PS1 is closed (in N,
mode), the 24VAC lights the PLASMA GAS LED.

«  Using the wiring diagrams, check pins, connectors
and associated wiring from REC3 on the power
distribution board (PCB1) to PS1 and PS2.

Repair and/or replace defective component(s), if neces-

sary.
6. COOLANT TEMP LED not 6.1. Coolant too hot.
lit: This LED will light when temperature switch TS2 senses
STATUS that the temperature of coolant in the coolant reservoir is
under 160°F.

D] () nTERLOCK

ﬂ (()) TRANSFORMER

() coouanT LeveL

>e¢ () sHieLp casrcap
>o¢ () pLasma cas

(@) cooLANT TEMP

 (©) cooLanT FLow

« Check to see if water coolant is above 160°F.

- Disconnect PL24 (located in the rear of the power
supply near the coolant reservoir) from REC24 and
check to see if TS2 is open. TS2 is normally closed,
and is opened when a temperature above 160°F is
reached.

HT2000 Instruction Manual 8-17
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Problem Possible Causes and Solutions

»  Using the wiring diagrams, check pins, wires and
connections from PL24 to REC3 of PCB1.

Repair and/or replace defective component(s), if necessary.

7. COOLANT FLOW LED not lit: 7.1. Coolant flow too slow.

STATUS This LED will light when flowswitch (FS1) senses a coolant
flow of at least .5 gpm to the torch. See Figure 9-10 for

|/_\~| ©) wrertock location of flowswitch FS1, motor M1, and pump P1.

§ (©) rransrormer

(OO) cooanT LEVEL
>e¢ () sHieLo cascap
>ec @ PLASMA GAS

() cooLaNT TEMP

E COOLANT FLOW

7.2. Motor M1 not functioning.

» Check to see if 240VAC is available at PL21. PL21
is located near the pump.

Note: The 240VAC relay (CR3) on PCB1 will not
close until the first five (5) interlocks (STATUS
indicators) are satisfied. (See Startup Sequence
of HT2000 flowchart)

«  Using the wiring diagrams, check pins, connections and
associated wiring from PL21 to RECS5 of PCB1. If
240VAC is not available at REC5, CR3 may be
defective. Replace PCB1 if CR3 is defective.

7.3. Pressure switch FS1 not functioning.

FS1 is a normally open switch that is closed when a flow
greater than .25 gpm is sensed. When FS1 is closed,
24VAC

lights the COOLANT FLOW LED.

» Check coolant hoses and connections for leaks.

«  Check wiring and connections from PL25 to REC3 of
PCB1.

Repair and/or replace defective component(s), if necessary.

8-18 HT2000 Instruction Manual
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CHOPPER MODULE TEST PROCEDURE

Note: Take voltages with a digital multimeter capable of storing min. and max. readings.

r

SHOCK HAZARD: Use extreme care when working near the chopper mod-
ules. The large electrolytic capacitor(s) (blue-cased cylinder(s)) store large
amounts of energy in the form of electric voltage. Even if the power is off,
dangerous voltages exist at the capacitor terminals, on the chopper, and the
diode heatsinks. Never discharge the capacitor(s) with a screwdriver or other
implement...explosion, property damage and/or personal injury will result.

N
WARNING A

J

Turn all power to the HT2000 OFF.

Disconnect mating receptacles in the RHF console to disable the high
frequency transformer T1. See Figure 8-11 for location of T1.

Note: RHF console door must be re-shut before attempting to start system.

Remove large fuses F1 and F2. Check to see if fuse(s) is (are) open.

Place the positive lead to the + side of the bridge and the negative lead to
the - side of the bridge. See Figure 8-3. Note that actual connection points
are hidden by cap support bracket in Figure 8-3.

Turn power to the HT2000 ON, and start system up. After the START
command has been given, check voltage. The input to the chopper at these
points should be about +280 VDC. If the input is OK and corresponding
fuse F1 or F2 was blown, replace the chopper module.

If there is no +280 VDC input, check input to bridge for shorts. Also, check
contactor (CON1), connections and associated wiring to the contactor.
Repair and/or replace defective component(s) if necessary.

If voltage from above step is +280 VDC and corresponding fuse is not blown,
check output of CH1 by placing the positive lead of the voltmeter at point

+ WORK on the chopper module (wire #48A) and negative lead at point

- TORCH (wire #39A). (Check output of CH2 by placing leads of voltmeter
at the corresponding points on the other chopper module.)

Tum the system on and press the START command. After the START
command has been given, check the voltage. If the output from each
chopper at these points is +280 VDC, then choppers are OK.

If the chopper does not output +280 VDC, check to see if LED1 logic power
light is on. If LED1 is not on, check if 120V is going to JP6. If there is no
120V at JP6, check wiring back to power distribution board. Repair or
replace defective component(s), if necessary.

HT2000 Instruction Manual 8-19
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Also check to see if LEDS is turning green when enabled (normal condition). if LED1 is on
and LED3 is red when enabled (fault condition), then make sure that JP9 is seated
properly. If JP9 is connected, disconnect one side of the thermo switch wire (TS1) and try
again. i voltage comes up and LED3 turns green, the unit is either too hot or thermo
switch is shorted. Allow unit to cool and repeat test. If LED3 still turns green, replace
chopper module.

8. If chopper still does not output 280V after completing step 7, there may be a problem
with the control signal or the chopper module. The chopper drive signal comes through
the analog board PCB3 as an analog level from 0 to +8 VDC, which varies the duty cycle
and subsequent output current of the chopper. These analog signals are on pins 3&4
REC1 of PCB3 for CH1, and 5&6 REC1 for CH2.

To determine if there is a problem with the chopper modules or with control board PCB2
or analog board PCB3, proceed as follows:

»  Ensure that high frequency is still disabled (see step 1).
« Disconnect PL3.1 from REC1 on PCB3.
- . Place voltmeter across output of chopper and press the START command.

« If the voltmeter reads +280 VDC, then replace either control board PCB2 or analog
board PCB3.

«  If the voltmeter reads 0 volts, then replace corresponding chopper module CH1 or CH2.

@ @
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Figure 8-3 Chopper Module - Front View
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ERROR CODES

The microcontroller on control board PCB2 will alert the user when certain errors occur
in the HT2000 system, by flashing the ERROR CODE LED on the control board . The
power supply front cover must be removed to observe control board PCB2 and the
ERROR CODE LED (see Figure 9-1 for location of PCB2 and Figure 8-4 for location of
ERROR CODE LED on PCB2).

The ERROR coDE LED will blink on for .5 seconds and off for .5 seconds with a two
second gap before repeating the blinking sequence. The number of blinks between the
two second gap is one of ten error indications listed on the following page.

During the error code flashing, all outputs from the control board are turned off, and the
power supply is in an idle mode. After the error is corrected, you may resume operation
of the system.

Note: Eight or nine blinks will occur during normal operation.
If the ERROR CODE LED remains on without blinking, this indicates that a
microcontroller internal RAM or ROM self-check error has occurred (power
supply will hang up).

For troubleshooting purposes, the PLASMA START LED is also shown in Figure 8-4. When
lit, this LED indicates that the plasma START command has been received at the control

board.
f h
L
ERROR CODE PLASMA START
~— »
o

o

= D
N\ /
Figure 8-4 HT2000 Control Board Error Code LED Location
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Number Explanation
of blinks
1 One blink indicates that the IHS Complete signal has not been returned
within 30 seconds after the plasma START command has been given.
2 Two blinks indicates that an "interlock" error has occurred.
3 Three blinks indicates that the HOLD input (for multi-torch systems) was

not released within 30 seconds after the end of prefiow.

4 Four blinks indicates that the high frequency was unable to ignite the
pilot arc within one second.

6 Six blinks indicates that the transfer of the arc to the workpiece was not
sensed within two seconds of torch ignition.

7 Seven blinks indicates that the arc was extinguished after current
transferred to the workpiece but before steady-state operation.

8 Eight blinks indicates that the current was lost from chopper #1 (CH1).

9 Nine blinks indicates that the current was lost from chopper #2 (CH2).

1" Eleven blinks indicates that the arc was lost during current ramp down

but before the programmed ramp down time has elapsed.

20 20 blinks indicates that the software has an error.

Figure 8-5 Error Codes
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PARTS LIST

INTRODUCTION

ftem

The format to list and call out Hypertherm parts is as follows:
Part
Number Description Degignator Qty,
029320 Chopper SA, 15KW, HT2000 CH1 1
001232 Bracket, HT2000 Chopper Module 2
041118 PC BD Assy Snubber PCB1 1

Refers to item call out on same or opposing page.
Number (Ex. 1) refers to numbered call out@on same or opposing page.

Refers to Hypertherm part numbers.
Bold part numbers (Ex. 029320) signify parent or subassemblies
that contain additional items.
Normal-style part numbers (Ex. 001232) signify items that may or may not
be under a parent or subassembly.

Description: Describes the item.

Bold descriptions not indented (Ex. Chopper SA, 15KW, HT2000)
signify parent assemblies that contain additional items.

Normal-style part numbers that are indented (Ex. Bracket, HT2000
Chopper Module) signify items under parent or subassembly. In this
example, parent is Chopper SA, 15KW, HT2000.

Bold descriptions that are indented (Ex. PC BD Assy Snubber)
represent subassemblies that are under a parent assembly.

Designator; Represents a cross reference to wiring diagrams or pneumatic diagrams.

Qty.;

(Ex. CH1 refers to chopper assembly CH1 shown in wiring diagrams)

Note: When referencing components to the wiring diagrams in Section 10,
designations may appear to be repeated. Ex: C1 appears on sheet 2 of 9 in
the wiring diagrams in five separate locations. Sections of the power supply
on that page are outlined with a dotted box and a label. Within different
sections, the same designation may appear. Be certain to check the dotted
box label when looking for or cross-referencing HT2000 parts.

Refers to the number of items in the parent or subassembly.

SYSTEM PARTS DIAGRAM

On the following page is a system parts diagram with reference numbers to system components,
cabling, and hosing. To locate a pan, find the system component reference number in the diagram,
and find the same reference number in the parts list. Components with many parts (such as the
HT2000 power supply) are additionally broken down to major components and subassemblies.

Page 9-2

HT2000 {nstruction Manual



PARTS LIST

(1) —2x1 RHF
@ Console
5 XU s _ ©)
Console |8x2 = ot
paldd | ® [k
N &
Power Sueply 2]
11x1 Timer/Cntr | bxd
____________ Motor @ ._@ :55' (ex4]
@ Gas Vvalve | 3
HT2000 |1X2 Console Console
Power 4x1 @
Supply
® 1 m
m
[1x3 | — :
L T ; 77
@ @ppaxi Ar-H, Manifold @ ;/’/””’///’ Z
@_@ Argon-Hydrogen é
n Y/
1X6 g %
Z
px é ~ Work table Workpiece
" T S | [ é
| Machine |
Water
| Computer |
5X2 || 5X1
| [5c] Interface | lgufﬂer
J| Remote} = § N ump
1| v @
i
|
L 3Phase Key
Power N
Plasma gas hosing
? Shield gas hosing
3 Airhosing
HEHHHH Shielded torch leads
Water cooling hosing
—— Cables
(® @9 .etc. Reference to parts in Parts List

Figure 9-0 HT2000 System Parts Diagram with IHS and Water Muttler

HT2000 Instruction Manual



PARTS LIST

See Figure 9-2 for detail of control panel
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Figure 9-1 HT2000 Power Supply - Front Panel
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HT2000 Power Supply @ : Front Panel

Part
item Number Description Designator Qty.
1 001233 Panel, HT2000 Front 1
2 027080 Fan 225 CFM 120VAC 50/60Hz M3 1
3 027080 Fan 225 CFM 120VAC 50/60Hz M2 1
4 027079 Fan 450-550 CFM 120VAC 50/60Hz M4 1
5 008509 Bushing 1.75 MTG X 1.37 ID 3
6 008245 Bushing, 7/8" Hole X 11/16" ID 1
7 041280 PCB Assy: HT2000 Miprcs PCB2 1
8 081004 Firmware: HT2000 1
9 041276 PCB Assy: HT2000 Anig PCB3 1
10 041246 PCB Assy: Relay, HD1070 / HT2000 PCB4 1
029697 HT2000 THC SA
11 001297 Cov: HT2000 THC Dust 1
12 004338 Hinge - THC Pan, HT2000 2
13 041294 PCB Assy: HT2000 THC M other PCB9 1
14 041186 PCB Assy: HT2000 Torch Hght Cntrl PCB10 1
HT2000 Instruction Manual Page 9-5
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HT2000 Power Supply @ : Control Panel

Part
ltem Number Description Designator Qty,

029646 Contr Pnl SA, HT2000 1
1 001301 Pnl :HT2000 Cont 1
2 005151 Lamp holder 1
3 005149 Bulb, 28VDC, 40 ma LT1 1
4 005089 Lens:White for 005088 1

041149 PC BD Assy Intlk Dsply 200/1070 PCB5 1
5 008516 Post Header, 8-pin RA MTA-156 1
6 008517 Spcer, .190D .121D .50 LG 7
7 009399 Diode, Ind LED Gm 7
8 041148 PC BD only intick Dsply 200/1070 1
9 005121 Pushbutton, 2 NO Green lllumin PB1 1
10 005122 Pushbutton, 2 NC Red Extended PB2 1

Figure 9-2 HT2000 Power Supply - Control Panel
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HT2000 Power Supply @ : Base Plate and Components

Part

Item Num Descripti Designator Qty.
1 001229 Base, HT2000 1
2 014078 Transf'mer 30KW 240-480/3PH/60 T2 1
2 *014097 Transf'mer 30KW 208/3/60 T2 1
2 ** 014088 Transf"mer 30KW 220-380-415/50 T2 1
2 ***014111 Transf'mer 30KW 200V/3PH/50Hz T2 1
2 ****014082 Transf'mer 30KW 600/3/60 T2 1
3 005102 Thermostat, 160°C, 6 Amp TS1 1
4 014080 inductor, 4mh 100A L1 1
5 014080 inductor, 4mh 100A L2 1
6 075241 M/S, 1/4-20 X1/2,SL, IHW, S/Z 4
7 075199 Flwshr, 1/2, .532, 1.06, .099, S/Z 4
8 075242 M/S, 1/4-20 X 3/4, SL, IHW, S/Z 1

* Used on 208 volt power supplies

** Used on 220/380/415 volit power supplies

*** Used on 200 volt power supply

=*** Used on 600 volt power supplies

Figure 9-3 HT2000 Power Supply - Base Plate and Components
HT2000 Instruction Manual Page 9-7
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Figure 9-4 HT2000 Power Supply - Center Wall Right Side
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HT2000 Power Supply @ : Center Wall Right Side

Part
ltem  Number Description ignator oty
1 001230 Panel, MAX200 Center 1
2 * 029359 Linkboard SA, MAX200 240-480V 1
3 003138 Circuit Breaker, 2 Pole, 600V 100A CB1 1
4 003139 Contactor:90A 3P 120VAC CON1 1
029316 Incoming Power TB1 SA, MAX200 TB1 1

5 004290 Rail, 400E TB12/200 TB1 1
6 008358 Terminal Block 1
7 008485 Terminal Block 3
8 008295 Holder, E/UK Term Blk End 1
9 * 029318 Cont Transf'mer SA 240-480/3PH/60 T 1
9 * 029441 Cont Transf'mer SA 208/3/60 ™ 1
9 *** 029362 Cont Transf'mer SA 220-380-415/50 T 1
g ** 029422 Cont Transf'mer SA 200V/3PH/50Hz T 1
9 **** 029404 Cont Transf'mer SA 600/3/60 ™ 1
10 008603 Grommet Strip. Panel 18"
11 041147 PC BD Assy, Power Distribution 200/1070 PCB1 1
12 029967 Pilot Light SA LT3 1

* Used on 240/480 volt power supplies

** Used on 208 volt power supplies

*** Used on 220/380/415 volt power supplies

**** Used on 200 volt power supply

***** Used on 600 volt power supplies

HT2000 Instruction Manual Page 9-9

6-95



PARTS LIST

Figure 9-5 HT2000 Power Supply - Center Wali Left Side
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HT2000 Power Supply (1) : Center Wall Left Side

Part
tem  Number Description Designator Qty.
1 001230 Panel, HT2000 Center 1
2 004261 Bar, Lift, MAX100 & 80 1
3 004262 Plate, Lift, MAX100 & 80 1
4 004334 Busbar, HT2000 Shunt 1
5A 007022 Shunt, 100A, 100mv R2 1
58 007022 Shunt, 100A, 100mv R1 1
6 007024 Shunt, 200A, 100mv R3 1
7 008316 Fuseholder, 100A 2
8A 008317 Fuse, Semiconductor 125A, 250V F1 1
8B 008317 Fuse, Semiconductor 125A, 250V F2 1
9 075137 Hhdcap, 3/8-16 X 1 1/4, Hex, S/Z 3
10 075166 Hexnut, 3/8-16, S/Z 3
11 075194 Lkwshr, 3/8, Splitiock 3
12 075092 M/S, 10-32 X 1/2, PH, Pan 10
13 075241 M/S, 1/4-20 X 1/2, SL, IHW 4
14 075136 Hhdcap, 3/8-16 X 3/4, Hex, S/Z 3
15 075216 Flwshr, 5/16 3
16 075192 Lkwshr, 1/4, Splitlock 4
17 008245 Bushing, 7/8" hole X 11/16" ID 2
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Figure 9-6 HT2000 Power Supply - Front Wall Inside
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HT2000 Power Supply (1) : Front Wall Inside

Part
tem  Number  Description Designator Qty.
1 029922 CH130 Chopper SA CH1 1
2 029922 CH130 Chopper SA CH2 1
3 008509 Bushing 1.75 MTG X 1.37 ID 3
HT2000 Instruction Manual Page 9-13
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See Figure 9-9 for
High Frequency and

'O PCB parts \

Figure 9-8 HT2000 Power Supply — Rear Wall inside
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HT2000 Power Supply @ : Rear Wall Inside

Part
tem Number Description Designator Qty.
1 009466 Res: 4 Ohm 420W R6 2
2 003021 Relay, 120VAC NO SPST CRt 1
3 009015 Res: 10K Ohm, 10W RS 1
4 009506 Cap: 250uF, 350VDC C1 1
5 009438 Res: 5 Ohm, 50W R4 1
6 008610 Strain Relief, 1-1/2 NPT, 1.5 ID 2 Screw 1
7 001378 Panel, HT2000 Rear 1
8 008483 Strain Relief, 1" NPS Bskt 1
9 008212 Strain Relief, 1/2 X .125-.375 1
10 041274 PC BD Assy, ISO PCB11 1
11 028666 Timer/Counter 1
004545 Bracket 1
027274 Counter, Self Powered 2
027275 Meter, Elapsed Time 1
003140 Relay; 120VAC 2
009204 Capacitor 3
029645 Harness SA HT2000
12 008079 Terminal Strip (8) TB4 1
13 008073 Terminal Strip (16) TB3 1
14 008447 Receptacle, 23-37, Std Sex 1X6, 1X5 2
15 008208 Receptacle, 23-37, Rev Sex 1X1,1X2,1X3 5
1X7, 1X4
16 008201 Receptacle, 17-14, Rev Sex 1X9 1
17 008210 Receptacle, 11-4, Rev Sex 1X10 1
HT2000 Instruction Manual Page 9-17
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HT2000 Power Supply @ : High Frequency and 1/0 PCB

g

OCONOOTAE WN =

Part
Number

029514
004136
004311
004312
004313
004314
015131
015132
015133
015157
015532
041152
075153
075156
075194
075217
075335
075347
075229
075351
075360
075361
009356
041145
029202
015134
075072

ription

HF & I/0 PCB SA Pwr Sup/RHF

Connector, cathode

Standoff, MAX200 Anode

Standoff, MAX200 Cathode

Spacer, .42ID X .750 X .50 Ig

Block, MAX200 Cathode

Fitting, 3/8 Tube X 1/4 NPT

Fitting, 90, 3/8 Tube X 1/4 NPT

Ferrule, 3/8 OD Tube Delrin

Adapter, 90 1/4 NPT X #5

Street Elbow 1/4

Panel, MAX200 Output

Hexnut, 3/8-16, Finish, Brs

Hexnut, 1/2-20, Finish/Jam, Brs

Lkwshr, 3/8, Splitiock, Brz

Fiwshr, 3/8, .390,.875,.063, Brs

M/S, 8-32 X 1/2, SL, Bin, Nyl

Botlt, 5/16 X 11/4, Hex, Brz

Bolt, 3/8-16 X 1 1/2, FTH, Hex, Brs

Bolt, 3/8-16 X 1, Hex, Brs

Fiwshr, 5/16, .328,.520,.032, Brs

Fiwshr, 3/8, .394, .625, .032, Brs

Coil, A.C.T., 8G THHN T1

PC BD Assy MAX200 I/O PCB8
Current Sensor SA Cs1

Insert, 3/8 OD X .062 Brass
M/S, 8-32 X 1/2

E

3

o

ON =2 =2 A R =ttt A WNW =2 = b =t DN =L =d ekt d k-
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Figure 9-10 HT2000 Power Supply - Rear Wall Outside
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HT2000 Power Supply (1) : Rear Wall Outside

Part
ftem Number Description Designator Qty.
029313 Water Cooling SA, MAX200 1
1 002174 Coolant Res. MAX200/HD1070 1
2 004346 Cap, MAX200 Reservoir 1
3 029326 Switch, Level SA, 1/2 NPT LS1 1
4 029323 Switch, Temp SA, 162 Deg F TS2 1
5 029361 Flowswitch, 0.5GPM FS1 1
6 006053 Valve, Check 1/3 PSI, 1/4 NPTM 1
7 015001 Adapter, Bulkhead, 1/4 NPTF 2
8 015131 Fitting, 3/8 Tube X 1/4 NPT 4
9 015132 Fitting 90, 3/8 Tube X 1/4 NPT 4
10 015133 Ferrule, 3/8 OD Tube Delrin 8
11 015141 Fitting 90, 1/8 Tube X 1/8 NPT 1
12 015502 Nipple 1/4 X CL 3
13 015521 Eibow, 1/4 90 Deg 2
14 015532 Street Elbow 1/4 1
15 015551 Coupling, 1/4 Brass 1
16 015593 Street Tee 1/4 1
17 027137 Filter, 10" De-ion Clear 1
18 027139 Filter Housing, 10" X 3/8 NPT 1
029324 Heat Exchanger SA, MAX200 1
19 015132 Fitting 90, 3/8 Tube X 1/4 NPT 2
20 015133 Ferrule, 3/8 OD Tube Delrin 2
21 027136 Heat Exchanger, Water/Air MX1 1
029325 Coolant Pump SA, MAX200 1
22 006046 Valve, Sol 240V 3/8 NPT NC v7 1
23 015133 Ferrule, 3/8 OD Tube Delrin 2
24 015156 Adapter, 3/8 NPT X 3/8 Tube 90 1
25 015172 Adapter, 3/8 NPT X 3/8 Tube 45 1
26 015503 Nipple 3/8 X CL Brass 1
27 015531 Street Elbow 3/8 1
28 031113 Motor, 1/3 HP Carbon 230/50-60 M1 1
29 031114 Pump, 70 GPH Positive Displace 1
30 031115 Clamp, V-Band 1
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~ : See Fig 9-12 for
02 & %@ Spark Gap Assy parts

Figure 9-11 Remote High Frequency Console
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Remote High Frequency Console @ #073067

Part

ltem  Number

001390
005100
029699
3 004314
4 041152
5 009793
6 041287
7

8

9

N —

009281
029317
005093
10 006032
11 006057
12 008212
13 008483

Description

Encl: HT2000 RHF Cons
Switch, Door Interlock
HT2000 HF/IO PCB SA

Blk: 200 Cath

Panel, MAX200 Qutput

Coli Assy, Hi Freq

PCB Assy: HD1070 I/0

Cap: Pol .22UF 10% 1000

HV Transformer SA, MAX200
Switch, Pressure 0-90 PSI
Valve, Sol
Vaive Sol 3-way 120VAC 1/8NPT

- Strain Relief, 1/2 x .125-.375

Strain Relief, .70/.97 Dia.

E

S1, 82

T2/HF Coil

C1,C2
T1
PS3
SV6
Sv7

- oh b b h e N\) eh mh b o \) =2
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Figure 9-12 Remote High Frequency Console - Spark Gap Assembly
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Remote High Frequency Console @ :Spark Gap Assembly #009350

Part
Item Number Description
009350 Spark Gap Assembly
1 004061 Electrode, Spark Gap 1/8 X 1.6
2 004140 Block, Spark Gap
3 004141 Tungsten Mount End
4 004142 Tungsten Mount Center
5 004143 Plate, Capacitor Mtg
6 004144 Bar, Capacitor Mtg
7 009280 Cap: .022uF 15KV
8 009280 Cap: .022uF 15KV
9 075034 M/S, 8-32 X 1/4, SL, Rnd, Brs
10 075036 M/S, 8-32 X 3/4, SL, Rnd, Brs
11 075147 Hexnut, 8-32, Brs
12 075152 Hexnut, 5/16-18, Finish Brs
13 075191 Lkwshr, #8, Splitiock, Brz
14 075193 Lkwshr, 5/16, Splitlock, Brz
15 075213 Fiwshr, #8, .202,.436, .037, Brs

* Two of three electrodes shown

Designator

SG1

R

3

Q) =2 S =2 G W H b Ak N =AW=
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Figure 9-13 Gas Console
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Gas Console @ #073068

Part
item Number ription Designator Qty,
073068 HT2000 Gas Console

1 001335 Encl: 2X200 Gas CSL 1

2 001393 Pnl: HT2000 Operator's Pnl 1

3 004117 Cap: Ndl Valve 3

4 005042 Tgl Sw: Sp Mom ON/OFF/ON S3 1

5 005181 Tgl Sw: DPDT Maint ON/NONE/ON S1 1

6 005089 Lens:White for 005088 1

7 005093 Switch, Pressure 0-90 PSI PS1 1

8 005093 Switch, Pressure 0-90 PSI PS2 1

9 005149 Bulb, 120VAC T-2 LT 1

10 005151 Lamp, 2800 Socket 1

11 005180 Tgl Sw: SP3T, Maint ON/OFF/ON S2 1

12 006057 Valve Sol 3-way 120VAC 1/8 NPT Sv1 1

13 006057 Vaive Sol 3-way 120VAC 1/8 NPT sv2 1

14 006057 Valve Sol 3-way 120VAC 1/8 NPT Sv3 1

15 006064 Valve, NdI 1/8 FPT .125 Orf MV2 1

16 006064 Vaive, Ndi 1/8 FPT .125 Orf MV3 1

17 006064 Valve, Ndl 1/8 FPT .125 Orf Mv4 1

18 011053 Flowmeter: 7.8 GPM/44 CFH FM1 1

19 011053 Flowmeter: 7.8 GPM/44CFH FM2 1

20 046048 Tubing, 1/8 OD Blk Air Brake 1.25'

21 046077 Tubing, 1/4 OD X .040 Blu Nyl 3.16'

22 022008 Gauge, Press 2 1/2" Dia. 1-100 PG3 1

23 022020 Gauge, Press 160 PSI/Bar Pnl Mt PG1 1

24 022020 Gauge, Press 160 PSI/Bar Pnl Mt PG2 1
HT2000 Instruction Manual Page 9-27
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® ©
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Figure 9-14 Motor Valve Console
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Motor Valve Console @ #073069

Part
item Number Description Designator Qty.

073069 Motor Valve Console, HT2000
1 002218 Encl: HT2000 Mot Valve Csl 1
2 006057 Valve, Sol 3-Way 120 VAC 1/8 NPT Sv4 1
3 006063 Mtr Valve: Elec 1/8 FPT .125 Ort MV2 1
4 015050 Adapter, Bulkhead, 1/8 x 1-1/2 3
5 015116 Adapter, 1/8 NPT x Oxy 'A’ 1
6 015210 Adapter, 1/8 NPT x Acet 'A'-LH 2
7 015530 Street Elbow 1/8 1
8 015588 Nipple, 1/8 x 2" 1
9 015608 Sleeve, Delrin 1/4" OD 6
10 015609 Insent Brass (1/4 OD) 6
11 015611 Connector Male 1/4 Tube x 1/8 3
12 015612 Elbow, Male 1/4 Tube x 1/8 NPT 3
13 029759 Harn: HT2000 Mtr Valve Csl 1
14 008210 Receptacle, 11-4 Rev Sex 4X2 1
15 008447 Receptacle, 23-37, Std Sex 4x1 1

029765 Wire GP: HT2000 Mtr Valve Csl 1
16 008176 Pin, 20-24 AWG Type Ili+ 8
17 008186 Socket, 20-24 AWG Type lll+ 3
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Figure 9-15 Remote V/C - Digital (DR) Control Station
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Remote V/C (5) : Digital (DR) Control Station #073007

E

ONOUHhWN

16

17
18
19
20

21
22

Part
Number

073007
002107
002106
002119
004119
008069
008165
008164
014012
002118
001133
001131
001137
001138
029302
009336
008175
008176
074016
074038
074041
074067
041070
008097
041187
004116
042059
009274
008097
008098
041076
041077

Description

Control Station, Digital Remote V/C MAX200

Cov: DR/PR V/C Top
Cov: DR/PR V/C Bottom
Panel, Rear, DR V/C
Bracket, Mtg, DR/PR V/C
Fuse, 3/8 Amp 313, 375
Fuseholder, REM V/C
Knob
Transf'mer, DR/PR/SR V/C
Encl, Assy DR V/C
Pl: HT400 DR V/C MDL FR
Flg: HT400 DR/PR V/C MDL Fr
FR: HT400 DR/PR/ST V/C MdI LS
FR: HT400 DR/PR/ST V/C MdI RS
Filter PNL-PCB SA DR/SR V/C
Potentiometer, 500 Ohm 10 turn
Receptacle, Shell Size 13-9
Pin, 20-24 AWG Type Illi+
Term 22-18 .250 FEM QC Insul
Term 22-18 FEM QC Insul
Term 22-18 #6 Ring Uninsul
Term 22-18 .25 MAL QC Insul
PC BD Assy Opto-Iso
Terminal, PC HHS 2022C
PC BD Assy Dig/Sta V/C MAX200
Heatsink, DR/PR SR V/C
1C, LM340AK-5.0
Capacitor, 2600 UF 15VDC
Terminal, PC HHS 2022C
Temminal, PC CAM
PC BD Assy Rem Volt Disp
PC BD Assy Rem Curr Disp

3
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Figure 9-16 Remote V/C - Programmable (PR) Control Station
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Remote V/C @ : Programmable (PR) Control Station #055004

B

NO b WN -

10
11

12
13
14

15

16
17
18
19

20
21

Part

Number

055004
002107
002106
002123
008069
008165
014012
004119
002122
001139
001131
001137
001138
029089
008175
008176
008193
074016
074038
074041
074067
041070
008097
041085
004116
009274
042059
008097
008098
041076
041077

Description

Control, Programmable V/C

Cov: DR/PR V/C Top
Cov: DR/PR V/C Bottom
Panel, Rear, PR V/C
Fuse, 3/8 Amp 313, 375
Fuseholder, REM V/C
Transf'mer, DR/PR/SR V/C
Bracket, Mtg, DR/PR V/C
Encl Assy, PRV/C
PL: HT400 PR V/C MDL FR
Flg: HT400 DR/PR V/C MDL Fr
FR: HT400 DR/PR/ST V/C MdI LS
.FR:HT400 DR/PR/ST V/C MdI RS
Filter PNL-PCB SAPR V/C
Receptacle, Shell 13-9 Size
Pin, 20-24 AWG Type I+
Recp, CPC 17-16 Standard Sex
Term 22-18 .250 FEM QC Insul
Term 22-18 FEM QC Insul
Term 22-18 #6 Ring Uninsul
Term 22-18 .25 MAL QC Insul
PC BD Assy Opto-lso
Terminal, PC HHS 2022C
PC BD Assy, PRV/C
Heatsink, DR/PR SR V/C
Capacitor, 2600 UF 15VDC
IC, LM340AK-5.0
Terminal, PC HHS 2022C
Terminal, PC CAM
PC BD Assy, Rem Volt Disp
PC BD Assy, Rem Curr Disp

B

N
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IHS Console @ #053016

Part
ftem  Number Description Qty.

053016 Control Module, IND IHS, HT400
1 002095 Encl., Control Module UW-IHS 1
2 006021 Valve, SOL 75# 1/4 NPTF 1
3 008073 Teminal Strip (16) 1
4 008071 Strain Relief, 1/2 X .375-.500 1
5 008175 Receptacle, Shell Size 13-9 1
6 008176 Pin, 20-24 AWG Type Hi+ 7
7 008177 Grommet, HHS 91107 1
8 008186 Socket, 20-24 AWG Type lli+ 8
9 008210 Receptacle, 11-4 2
10 009041 Filter, AC, 1 Amp 1B3 1
1 015001 Adapter, Bulkhead, 1/4 NPTF 2
12 015005 Adapter, 1/4 NPT x #4 4

015006 Swivel, #4 1
13 015100 Adapter, 1/4 NPT x 1/4 Poly 1
14 015502 Nipple, 1/4 x CL 1
15 024038 Hose Assy, #4 x 7" 1
16 041043 PC BD Assy UW-IHS 1
17 041023 Power Source, IHS 1
18 008094 Terminal Strip (8) 1
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Argon-Hydrogen Manifold (7) #073109

Part
tem Number Description Deslgnator Qty.

073109 Argon-Hydrogen Manifold 1
1 002050 Bracket: Ar/H2 Manifold 1
2 011005 Flowmeter: 0-10 SC/BT-8 wivaive FM1 1
3 015014 Adapter: 1/ANPT X #4 Male 90° Brass 1
4 015047 Adapter: 1/4NPT X AC 'A' Male Brass 1
5 015512 Nipple: 1/4 X 3" long Brass 1
6 015551 Coupling: 1/4 Brass 1
7 024143 Hose Assy, #4 X 9" 1

029831 Manifold SA: 073109 H35 Manifold 1
8 005046 Pressure Switch: 0-200 1/4FPT PSt 1
9 006009 Solenoid Valve:200# 1/4FPT 120V NC SV5 1
10 015001 Adapter: 1/4FPT X 15/16 Brass 1
11 015014 Adapter: 1/4NPT X #4 Male 90° Brass 1
12 015047 Adapter: 1/4NPT X AC ‘A’ Male Brass 1
13 015596 Tee: 1/4 Brass 1

023702 Cable: HT2000 H35 Manifold Press. Sw. 1
14 008195 CACLP.CPC Size 11 1
15 008205 Pin: 18-16 AWG Type lll + CRP 4
16 008807 Receptacie Shell:CPC 114 14X1 i
17 047055 Cable, 18-2 TW PR, Unshielded 6 ft

—(549
i i
| =
O
—/-

7 )

Figure 9-18 Argon-Hydrogen Manifold
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Timer / Counter #073194

Part
item Number Description Designator Qty.
073194 HT2000 Cntr-Tmr
1 001068 Encl:DCC/PCC/RCC RVR 1
2 001391 Pni:DCC RCVR Rear 1
3 001392 Pni:DCC RCVR Front 1
4 005161 PB Sw:Blk SPST NO Sub-Mini 2
5 008176 Pin:24-20 AWG Type Il + CRP 4
6 008193 RCPT Shell:CPC 17-16 Std Sex 11X1 1
7 027274 Counter, Self Powered LCD 2
8 027275 Meter, Elapsed Time LCD 1
- 003140 Relay:120VAC DP AU Cont 2
(See HT2000 wiring diagram)
Figure 9-19 Timer/Counter
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Figure 9-20 HT2000 Machine Torch
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Machine Torch (@) #028548

Part
ftem Number Description Designation Qty,
028548 HT2000 Machine Torch Assy w/Valve
1 020423 Cap, Nozzle Retaining, MAX200 1
2 020424 Shield, MAX200 Mch 200A 1
3 020470 MAX200 Machine Torch Main Body 1
3a 020963 Water Tube:PAC200T/2000 Electd Cool 1
4 020605 Nozzle, MAX200 200A .082 02 1
5 020664 Electrode: HT2000 200A O2 1
6 020678 Swirl Ring: 200LL O2 1
029703 Off-Valve SA: HY2000 Mch Tch 1
7 006082 Sol Valve:120# 1/8FPT 120V 3W SV5 1
8 020431 Tch Mtg Sleeve:1-3/4" GNRC 1
9 020686 Brckt: 1.75 Dia. Valve Mntg 1
10 024355 Hose Assy:3/16Blu LH'A" 1* 1t
1 023804 Cable, Torch Off-Valve 4X2 1
12 024354 Hose SA, 3/16 Blu AC' A 1
Torch Mounting Bracket #020522
Part
Number Description Designation Qty,
020522 Torch Mntg Brckt with Clevis 1
020044 Adapter, Brckt, Torch 1
020432 Torch Mntg Brekt, Machine Torch 1
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. Torch End RHF Console End

020536 046061 015090 : :
Sleeve:.562ID .03W 2.5L  Tubing:2"ID Tinned Braid HoseClmp: 1-5/16X2-1/4 Rart 1RilaUShield Gee (Blue)

N e
' | [
' | !

Part2 —{ ) [
Part 3 ]:(:E
046026 027015 004080
Heat Shrink:1-1/2"ID Cprsn Ring: Shid Cir
Shid Torch Leads

Shielded Torch

Leads Part No. Part 1 Part 2 Part 3 Length

028657 023429 024221 023032 (2) 10t (3 m)

028658 023430 024222 023034 (2) 151t (4.5m)

028659 023431 024223 023012 (2) 20 ft (6 m)

028546 023326 024192 023013 (2) 25ft(7.5m)

028660 023432 024224 023014 (2) 30 ft (9 m)

028661 023433 024225 023015 (2) 35§t (10.5 m)

028662 023434 024226 023016 (2) 40 ft(12 m)

028663 023435 024227 023387 (2) 451t (13.5m)

028547 023327 024193 023199 (2) S50ft(15m)

Figure 9-21 HT2000 Torch Leads
@ 046071
008871 024354 Plasma Gas Hose SA Hose:3/16"ID Blu 008176
Plug Hsng: 3-posn / Pin: 24-20AWG
N 7 I
047029 023804 / 008211
Cable:22-3TW-Pr Torch Off-Valve Cable Plug Shell:CPC 11-4
Rvs Sex

Figure 9-22 Cable & Hose from Motor Valve Console to Off-Valve on Torch
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@ 074162 047026
Term:16-14 1/2-Rng N-InsuI/Cable:1 BAWG RG-8/X BC-Coax Blk 074003

- /" Term:16-14 5/16-Ring V-Insul

°£o74026

Term:16-14 3/8-Rng V-Insul

Part No. Length Part No. Length
023631 251t (7.5 m) 023634 100 1 (30.5 m)
023632 50t (15 m) 023635 150 ft (46 m)
023633 75 #t (23 m)

Figure 9-23 Pilot Arc Cable - PS to RHF Console

@ 047124 074187
Cabie:2/0 600V Lug:3/0AWG or 2/0WLdg 3/8-Blt
I
Part No. Length Part No. Length
023403 15ft1(4.5m) 023407 100 ft (30.5 m)
023404 25t (7.5 m) 023408 150 ft (46 m)
023405 50 ft (15 m) 023644 200 ft (61 m)
023406 75t (23 m)

Figure 9-24 Negative Lead and Work Cable - PS to RHF Console / PS to Work Table

)

008209 047001 008191
Plug Shell 23-37 Rev Sex Cable:22-6TW-PR PR-Shid Plug Shell:CPC 17-16 Std Sex
1Xi 8 P X1 008186
. : Socket:24-20 AWG
008176 008189 008192
Pin:24-20AWG Caclp:CPC Size 23 Caclp:CPC Size 17
| Part No. Length Part No. Length

023550 T5H (4.6 m) 023613 100 ft (30.5 m)

023610 251t (7.6 m) 023614 150 ft (46 m)

023611 S0 ft (15 m) 023645 200 ft (61 m)

023612 75 (23 m)

Figure 9-25 HT2000 RHF Cable - PS to RHF Console
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008209
Plug Shell 23-37 Rev Sex

047191

Cable:22-12TW-PR PR-Shid

008536

Plug Shell:CPC 23-37 Std Sex

E .

008176 008189 008189 008186
Pin:24-20AWG  Caclp:CPC Size 23 Caclp:CPC Size 23 Socket:24-20 AWG

Part No. Length Part No. Length

023549 15ft(4.5m) | 023607 75t (23 m)

023605 25t(7.5m) | 023608 100 1t (30.5 m)

023757 38ft(11.5m) | 023743 125 ft (38 m)

023606 50 ft (15 m) 023609 150 ft (46 m)

Figure 9-26 Gas Console Cable - PS to Gas Console
@ 008209 047191 008536
Plug Shell 23-37 Rev Sex Cable:22-12TW-PR PR-Shid Plug Shell:CPC 23-37 Std Sex
E 1X3 4X1 3 \
008186

008176 008189 008189 ’
Pin:24-20AWG  Caclp:CPC Size 23 Caclp:CPC Size 23 Socket:24-20 AWG

Part No. Length Part No. th

023551 15f(46m) | 023592 75t (23 m)

023590 251t(7.6m) | 023593 100 ft (30.5 m)

023776 351t (10.5m)| 023594 150 ft (46 m)

023591 50 ft (15 m) 023658 200 ft (61 m)

Figure 9-27 Motor Valve Console Cable - PS to Motor Valve Console

008536

Plug Shell 23-37 Std Sex

047191

Cable:22-12TW-PR PR-Shid

<
3

074027
0 Term:22‘1 8 #6

008186 008189
Socket:24-20 AWG Caclp:CPC Size 23

Part No. Length Part No. Length

023841 6ft(2m) 023846 75 ft (23 m)

023842 151t (4.5 m) 023847 100 ft (30.5 m)

023843 25t (7.5 m) 023848 1251t (38 m)

023844 351 (10.5m) | 023849 150 ft (46 m)

023845 S0ft(15m) | 023850 200 ft (61 m)

Figure 9-28 Machine Interface Cable - PS to Machine /O
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@

008209
Plug Shell 23-37 Rev Sex

047052

Cable:24-30 OA-Shid

\
BD

074027
O Term:22-18 #6

008176 008189
Pin:24-20 AWG Caclp:CPC Size 23

Part No Length Part No. Length

023902 6ft(2m) 023855 75 ft (23 m)

023851 15 ft (4.5 m) 023856 100 ft (30.5 m)

023852 25t (7.5 m) 023903 125 ft (38 m)

023853 35ft(10.5m) 023857 150 ft (46 m)

023854 50 ft (15 m) 023858 200 ft (61 m)

Figure 9-29 Machine Interface V/C Cabie - PS to Machine Computer

008209 047002 008185
Plug Shell:CPC 23-37 Rvs Sex Cable:22-3TW-PR PR-Shid Plug ShellCPC 13-9 Std Sex
5X1 -
008176 008189 008187 008186
Pin:24-20AWG  Caclp:CPC Size 23 Caclp:CPC Size 13 Socket:24-20 AWG
Part No. Length Part No. Length
023911 15h(45m) 023882 125 ft (38 m)
023878 251t(7.6 m) 023883 150 ft (46 m)
023879 50 ft (15 m) 023884 200 ft (61 m)
023880 75t (23 m) 023885 250 ft (76 m)
023881 100 ft (30.5 m) 023886 2751 (84 m)
023887 300 ft (32 m)
Figure 9-30 Remote V/C Cable - PS to Digital (DR)/Programmable (PR) V/C
008536 047025 008191

Plug Shell:CPC 23-37 Std Sex

Cable:24-15 OA-Shid

Plug Shell:CPC 17-16 Std Sex

5X2 —
008186 008189 008192 008186
Socket:24-20AWG Caclp:CPC Size 23 Caclp:CPC Size 17 Socket:24-20 AWG
| Part No. Length Part No. Length
023834 15t (4.5 m) 023898 125 ft (38 m)
023835 25ft(7.5m) 023839 150 ft (46 m)
023836 50 ft (15 m) 023840 200 ft (61 m)
023837 75 ft (23 m) 023899 250 ft (76 m)
023838 100 ft (30.5 m) 023900 275 ft (84 m)
0239801 300 ft (92 m)

Figure 9-31 Power Supply/Programmable Remote (PR) Cable - PS to PR V/C

HT2000 Instruction Manual

Page 9-43



PARTS LIST

@ 008211 047190
Plug Shell:CPC 11-4 Rvs Sex Cord:18-3 SV Rbr

008205 008195
Pin:18-16AWG Caclp:CPC Size 11
See IM205 (#802050)
_(%ng; SLS?t (l1h 5m) for Water Muffler Pump information.
023867 75 1t (23 m)
023868 100 ft (30.5 m)

Figure 9-32 Water Muffler Pump Cable - PS to WM

008185

@ 008202 047002
Plug Shell:CPC 17-14 Rvs Sex  Cable:22-3TW-PR PR-Shid Plug Shell:CPC 13-9 Std Sex
BX1 =
008176 008192 008187 008186
Pin:24-20AWG  Caclp:CPC Size 17 Caclp:CPC Size 13 Socket:24-20 AWG
| Part No. Length Part No. Length

023859 251t (7.5 m) 023862 100 ft (30.5 m)
023860 50 ft (15 m) 023863 150 ft (46 m)
023861 75 ft (23 m) 023864 200 ft (61 m)

Figure 9-33 Initial Helght Sensing Cable - PS to IHS

008211 008144
008176 Plug Shell: CPC 11-4 Rev Sex / Rept Assy: MS 3-Skt Fem

Pin: 24-20AWG Part No. Length |
fits 023888 21t (6m)

047029 023869 40 ft (12 m)

Cable: 22-3TW OA-Shid
Part No. Length
[ 8X5 023889 2ft(6m)
023870 40 ft (12 m)
Figure 9-34 Cables from IHS to Sensors
@5 EE A |

| Part No..
005074

Figure 9-35 Inductive Sensor Assembly
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See Figure
9-34 for detail

<

1€
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Figure 9-36 Inductive IHS Torch Mounting Assembly with
Interconnecting Leads for IHS Assembly

See Figure
9-33 for detail

Parent Item No. 028390 Inductive IHS, MAX200 includes items listed below, as well as IHS Control Module
053016 which appears on pages 9-34 and 9-35.

Part
ftem Number Description Qty.
029334 Torch MTG SA, Induct IHS MAX200
A 004082 Bracket, IND Sensor, UW-IHS 1
B 004349 Bracket, MTG Torch, UW-IHS MAX200 1
c 015005 Adapter, 174 NPT x #4 1
D 027024 Cylinder, IND Sensor, UW-IHS 1
E 005074 Inductive Sensor Assembly 2
interconnecting Leads for Inductive IHS System
028811 028812 028813 028814 028815 028816
Item (25 f1) (50 f) (75 ft) (100 ft) (150 ft) (200 ft)
F 024144 024144 024144 024144 024144 024144
G 023869/023870| 023869/023870| 023869/023870| 023869/023870| 023869/023870| 023869/023870
H 023859 023860 023861 023862 023863 023864
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@ 008194 008195
Plug Shell:CPC 11-4 Caclp:CPC Size 11
Std Sex i

/
14X1 P 074027
/ Term:22-18 #6

008186 047002

Skt:24-20 AWG Type lil Cable:22-3TW-Pr Pr-Shid UL/CSA
Part No. Length Part No. _Length
023660 15 ft (4.5 m) 023663 75 ft (23 m)
023661 251t(7.5m) 023664 100 ft (30.5 m)
023662 50 ft (15 m) 023665 150 ft (46 m)

Figure 9-37 Power Supply to Argon / Hydrogen Console Cable

008191 047002
Plug Shell CPC 17-16 Std Sex  Cable:22-3TW PR-Shid
& | o
11X1 d E 074027
o Term:22-18 #6
008186 008192
Socket:24-20AWG Caclp:CPC Size 17
PartNo. __ Length PartNo. __ Length
023687 10ft(3m) 023694 75 t (23 m)
023692 25t (7.5 m) 023695 100 ft (30.5 m)
023758 38ft(12m) 023696 150 tt (46 m)
023693 50 ft (15 m)

Figure 9-38 Timer/ Counter Cable - PS to Timer / Counter

@ 015074 015222 046033
Nut Ferrule .650 ID X 1.00L Brs Hose, 3/8" ID Blue
015075 ~_ / /
Gland I ]
| [ 3& "
Part No. Length Part No. Length
024204 151t (4.6 m) 024206 100 ft (30 m)
024205 25 ft (7.6 m) 024159 150 ft (46 m)
024155 50 ft (15 m)

Figure 9-39 Oxygen Supply Hose - Oxygen Supply to Gas Console
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046016 015222 015163
Hose 3/8" ID (#6)Black Ferrule .650 ID X 1.00L Brs Gland
o O S—e 1 1) CIIU___'{

015080

Nut
Part No. Length Part No. Length
024210 10ft(3m) 024148 751t (23 m)
024203 151t (4.5m) 024116 100 ft (30.5 m)
024232 20 ft (6 m) 024120 150 ft (46 m)
024134 251t (7.5 m) 024185 180 ft (55 m)
024211 35t (10.5 m) 024124 200 ft (61 m)
024112 50 ft (15 m)

Figure 9-40 Nitrogen Supply Hose - Nitrogen Supply to Gas Console

@ 015108 046032
Swvl:RH'A’ 1/4 Hose Brs 1/4" Blue hosing
l, _~ 015110
IE] | PENY 7 | /[EI Ferrule:.500ID X .50L Brs
Part No. Length Part No. Length
024253 12in (.3 m) 024026 251t (7.5 m)
024317 5t (1.5m) 024029 301t (9m)
024026 10ft(3m) 024030 351t (10.5 m)
024027 15ft(4.5m) 024031 40 ft (12 m)
024017 20 ft (6 m) 024207 45t (14 m)
Figure 9-41 Plasma Preflow Gas Hosing - Gas Console to Motor Valve Console
@ 015110 046032
, Ferrule:.500ID X .50L Brs 1/4" Blue hosing
= 3 @ i T [ == |
015161
Swvl:LH'A'Fem X 1/4 Hose Brs
Part No. Length Part No. Length
024316 5ft(1.5m) 024309 30 ft(9m)
024307 10 ft (3 m) 024322 35t (10.5m)
024320 15f1(4.5m) 024310 4011 (125m)
024308 20 ft (6 m) 024323 45ft (14 m)
024321 25t (7.5 m) 024311 50 ft (15 m)

Figure 9-42 Plasma Cut Flow Gas Hosing - Gas Console to Motor Valve Console
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&

015013 046016
Swivel, #6 / Hose, 3/8" |.D. Black (#6 )
| 3 &7 Juins| @

Part No. Length Part No. Length
024043 4ft(Tm) 024147 751t (23 m)
024341 10ft (3 m) 024115 100 ft (30 m)
024342 20 ft (6 m) 024119 150 ft (46 m)
024133 25 ft (7.5 m) 024184 180 ft (55 m)
024012 50 ft (15 m) 024123 200 ft (61 m)

Figure 9-43 Shield Gas Hose - Shield Gas Supply to Gas Console

015222 046016
Ferrule:.650ID X 1.00L Brs Hose, 3/8" I.D. Black (#6 )
alt
am ) (] 3 & B
015075 015101
Gland:3/8 Hose X 'B' Brs Nut:LH'B' Fem Brs
Part No. Length Part No. Length
024313 10 ft (3 m) 024305 751t (23 m)
024302 151t (4.5 m) 024306 100 ft (30 m)
024303 25 ft (7.5 m) 024312 150 ft (46 m)
024304 50 ft (15 m)

Figure 9-44 Shield Gas - Gas Console to RHF Console

015006
Swivel, #4

046014
Hose, 1/4° |.D. (#4)

Y |I

il 3¢

Part No. Length_ Part No. Length
024061 Sft(1.5m) 024071 30t (9 m)
024063 10t (3 m) 024092 40 ft (12 m)
024065 15ft(4.5m) 024096 50 ft (15 m)
024067 20 ft(6 m) 024174 60 ft (18 m)
024069 251t (7.5 m)

Figure 9-45 Shield Gas Sense Hose - Gas Console to RHF Console
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015066
Nut:LH'A' Fem Brs 046071 015102
015087 Hose:3/16"ID Blu Ferrule:.4251D X .72L AL
Gland:3/16 Hose X 'A' Brs \
R
Part No. Length Part No. Length
024355 12in (3 m) 024369 301t (9 m)
024354 10ft (3 m) 024370 40ft(12 m)
024368 20 ft (6 m)

Figure 9-46 Argon/Hydrogen Gas Hosing - Argon/Hydrogen Console to Torch

047125 074027
@ Cable:20-2 OA-Shid UL/CSA Term:22-18 #6-Insul
STe7) \
= ' b ¢
SIPE]
Part No. Length Part No. Length
023340 15t (4.5 m) 023343 100 ft (30.5 m)
023341 25t (7.5 m) 023344 150 ft (46 m)
023342 50 ft (15 m)

Figure 9-47 Hold Cable - Power Supply to Power Supply

046016 015013
Hose:3/8" ID Blk Swvl:#6 3/8 Hose Brs

DN 9%\7@

= v 3¢ Feo]

Part No. Length Part No. Length
028652 10 ft (3 m) 028443 75t (23 m)
028440 15ft(4.5m) 028444 100 ft (30 m)
028653 201t (6 m) 028445 150 ft (46 m)
028441 251t (7.5m) 028637 200 ft (61 m)
028442 50t (15 m)

Figure 9-48 Cooling Hose Set - Power Supply to RHF Console
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Figure 9-49 Consumable Parts
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CONSUMABLE PARTS KIT #028602

Part

tem = Number

028602
001067
020424
020448
020423
020605
020608
020611
020678
020607
020664
020415
027055
027194
044027
027347

NN LA WN ==

Description

Kit: HT2000 Spare Parts

Box: Gra Plstc

Shield, 200A

Shield, 100A

Cap, Nozzle Retaining
Nozzle, 200A .082 02

Nozzle, 200A .086 Air/N2/H35
Nozzle, 100A .059 Air

Swirl Ring: HT2000 O2

Swirl Ring, Air/N2/H35
Electrode:HT2000 200A Oxy
Electrode, N2/H35

Lubricant, Silicon, 1/4 Oz Tube
Wrench, Nozzle, 3/4"

O-Ring, Buna-N

Tool: Water Tube Removal

2

-t eh b U = A QIO U = ek ek
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LEAD PACKAGES
HT2000 Power Supply to Remote High Frequency Console - Cables and
Hoses
Part Number Length
028604 25 ft (7.6 m)
028605 50 ft (15 m)
028606 75 ft (23 m)
028607 100 ft (30 m)
028608 150 ft (45 m)
028651 200 ft (61 m)

Remote High Frequency Console to Gas Console - Hoses

Part Number Length
028683 10 ft (3 m)
028684 15 ft (4.6 m)
028685 20 ft (6.2 m)
028686 25 ft (7.6 m)
028687 30t (9.1 m)
028688 35 1t (10.6 m)
028689 50 ft (15 m)

Gas Console to Motor Valve Console - Hoses

Part Number Length
028622 10ft (3 m)
028623 15 ft (4.6 m)
028624 20 ft (6.2 m)
028625 25 ft (7.6 m)
028626 30 ft (3.1 m)
028627 351t (10.6 m)
028654 50 ft (15 m)
028655 75 ft (23 m)
028656 100 ft (30 m)
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RECOMMENDED SPARE PARTS

Power Supply
Part Number Description Designation Qty. Pg. Ret.

005121 Pushbutton: 2 NO Green lllumin PB1 1 9-6
005122 Pushbutton: 2 NC Red Extended PB2 1 9-6
005149 Bulb: 28VDC, 40ma LT1 2 9-6
027080 Fan: 225CFM 120VAC 50/60 Hz M2,M3 1 9-5
027079 Fan: 450-550 CFM 120VAC 50/60 Hz M4 1 9-5
041280 PCB Assy: HT2000 Miprcs PCB2 1 9-5
081004 Firmware: HT2000 2 9-5
041246 PCB Assy: Relay, HD1070/HT2000 PCB4 1 9-5
041294 PCB Assy: HT2000 THC Mother PCB9 1 9-5
041186 PCB Assy: HT2000 THC PCB10 1 9-5
005102 Thermostat: 160°C, 6 Amp TS1 1 9-7
003138 Circuit Breaker, 2 Pole, 600V 100A CB1 1 9-9
003092 Contactor: 90A 3 Pole, 24VAC CONA1 2 9-9
041147 PCB Assy: Power Distribution PCB1 1 99
008317 Fuse: Semiconductor 125A, 250V F3,F4 5 9-11
029922 CH130 Chopper SA CH1,CH2 1 9-13
009466 Res: 4 Ohm 420W R6 1 9-17
003021 Relay, 120VAC NO SPST CR1 1 9-17
009794 Coil: Air Core Transformer, 8BAWG T 1 9-19
029202 Current Sensor SA CSt 1 9-19
029326 Switch, Level SA, 172 NPT LS1 1 9-21
029323 Switch, Temp SA, 162 Deg. F FS1 1 9-21
006046 Vaive, Sol 240V 3/8 NPT NC v7 1 9-21
031114 Pump, 70 GPH Positive Displace 1 9-21

Remote High Frequency Console

Part Number Description Designation Qty. Pg.Ref.

009281 Cap: Poly .22uF 10% 1000 C1,C2 2 9-23
009280 Cap: .022uF 15kV C3,C4 2 9-25
004061 Electrode:Sprk Gap 1/8 x 1.6 3 9-25
029317 HV Transformer SA, 5000V, 20 ma T 1 9-23
005093 Switch, Pressure 0-90 psi PS3 1 9-23
006032 Solenoid Valve:150# 1/4 FPT 120V NC  SVé6 1 9-23
006057 Solenoid Valve: 3-way 120VAC 1/8NPT  SV7 1 9-23
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RECOMMENDED SPARE PARTS (CONT.)

Gas Console

Part Number Description Designation Qty. Pg. Ref.
005042 Tgl Switch: SP, Mom. ON/OFF/ON S3 1 9-27
005093 Pressure Switch:0-90psi PS1,PS2 1 9-27
005149 Bulb, 120VAC LTt 1 9-27
006057 Solenoied Valve: 150# 1/8FPT 120V 3W SV1i-3 1 9-27
006064 Needie Valive: 1/8 FPT .125 Orifice MV2MV3.MV4 1 9-27
011053 Flowmeter: 7.8 GPM/44CFH FM1,FM2 1 9-27
011055 Float: Glass 1/4" Diameter for 011053 2
011058 Tube: SK 1/4"-33-G5-2FS for 011053 2
011008 Shield: Pilastic, for 011053 or 011056 2
022020 Gauge: Pressure, 160 psi/bar, Panel Mnt PG1-3 1 9-27

Motor Valve Console

Part Number Description Designation Qty. Pg.Ref.
006057 Solenoid Valve: 150# 1/8FPT 120V 3W SV4 1 9-29
006063 Motor Valve: Electric 1/8FPT .125 Orifice MV2 1 9-29
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WIRING DIAGRAMS

INTRODUCTION

This section contains the wiring diagrams for the HT2000 system. When tracing a

signal path or referencing with the Parts List or Troubleshooting sections, please be aware
of the following format to assist you in understanding the wiring diagrams’ organization:

« Sheet numbers are located in the lower right-hand comer.

« Page-to-page referencing is done in the following manner:

SHEET
IC A:DS\

Source Connection” Source Reference Block Destination Sheet # Destination

Coordinates
SHEET
2-82 C

Source Sheet # Source Coordiates Source Reference Block Destination

Connection

Destination and Source Coordinates refer to letters A-D on the Y-axis of each sheet and numbers
1-4 on the X-axis of each sheet. Lining up the coordinates will bring you to the source or destination
blocks (similar to a road map).

- When referencing components to the wiring diagrams, designations may appear to be
repeated. Ex. C1 appears on sheet 2 of 9 in the wiring diagrams in five separate
locations. Sections of the power supply on that page are outlined with a dotted box
and a label. Within different sections, the same designation may appear. Be certain to
check the dotted box label when looking for or cross-referencing HT2000 parts.

WIRING DIAGRAM SYMBOLS
Wiring diagram symbols and their identification precede the system wiring diagrams in this
section.

10-2 HT2000 Instruction Manual
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APPENDIX A

IEC SYMBOLS USED
=== Direct Current (DC).
f'\_) Alternating current (AC).
& Plasma cutting torch.
bap\ AC input power connection.
@ The terminal for the extermnal protective (earthed) conductor.

(') WHE A chopper-based power source.

/E._ Anode (+) work clamp.

Temperature switch.

_>§(_ Pressure switch.

éf Plasma torch in the TEST position (cooling and cutting gas exiting nozzle).
| The power is on.
o The power is off.
D_ Volt/amp curve.
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Material Safety Data Sheet

Manutacturer Identity (Trade Name As Used On Label)
HYPERTHERM INC. HYPERTHERM TORCH COOLANT
Address MSDS Number*
Box A-10, Etna Road 910820
Hanover, New Hampshire 03755 CAS Number*
603-643-3441 N/A
Phone Number (for information) Date Prepared
1-800424-9300 CHEMTREC 8/20/91
Telex* Prepared By*
943 541 N/A

Section 1 - MATERIAL IDENTIFICATION AND INFORMATION

Components — Chemical Name & Common Names OSHA | ACGIH Other Limits

(Hazardous Components 1% or greater: %* PEL | TLV Recommended

Carcinogens 0.1% or greater)

Ethylene Glycol CAS # 107-21-1

25 N/A | 50 ppm

N/A

Non-Hazardous Ingredients Deionized water
TOTAL

75
100

Section 2 - PHYSICAL/CHEMICAL CHARACTERISTICS

Boiling Point 320°F Specific Gravity

(H20=1) 1.12
Vapor Pressure Melting
(mm Hg and Temperature) <0.1 Point N/A

Vapor Density Evaporation Rate (Butyl Acetate=1)
{Air=1) 2.1 Less than 1
Solubility in Water Complete Water

Reactive N/A
Appearance
and Odor Clear or very light

green, Mild odor




Section 3 - FIRE AND EXPLOSION HAZARD DATA

Flash Point and TAG open cup Auto-ignition N/A
Method Used 250°F Temperature

Flammabillity Limits LEL 3.0 UEL 16calc

in Air % by Volume

Extinguisher Water, Fog, Alcohol foam, Chemical or C0, for small fires

Media

Special Fire A solid stream of water directed into hot buming liquid can cause
Fighting Procedures frothing.

Unusual Fire and None

Explosion Hazards

Section 4 - REACTIVITY HAZARD DATA

Stability Conditions to Avoid N/A
X Stable
[JUnstable

Incompatability
(Materials to Avoid) Keep away from strong oxidizing agents

Hazardous
Decomposition Products Buming can produce carbon dioxide or carbon monoxide

HAZARDOUS POLYMERIZATION Conditions to Avoid N/A
[ May Occur
B4 Will Not Occur

Section 5 - HEALTH HAZARD DATA

PRIMARY ROUTES Hinhalation [XIngestion Carcinogen [INTP [JOSHA
OF ENTRY &I Skin ONot ListedinN/A [JIARC [JNotListed
Absorption Hazardous Monograph

HEALTH HAZARDS | Acute
High vapor concentrations cause hausea. vomiting, headaches.

Chronic
Irritating to eyes and skin. Inhalation irritates nose and throat.

Signs and Symptoms
of Exposure Slight irritation to skin. Swallowing causes drunkenness, rapidly passing to
corna

Medical Conditions
Generally Aggravated by Exposure  Pre-existing skin, eye & respiratory disorders may be
aggravated.

b-3



EMERGENCY FIRST AID PROCEDURES - Seek medical assistance for further treatment,
observation and support if necessary. .

Eye Contact Flush with plenty of water

Skin Contact Flush and clean with soap and water.

Inhalation Remove to fresh air and give artificial respiration. If breathing has stopped. Call a
physician or take immediately to a hospital.

Ingestion if conscious, give large amounts of water or milk. Induce vomiting and seek medical
attention immediately.

Section 6 - CONTROL AND PROTECTIVE MEASURES

Resplratory Protection .

(Specity Type) Air-supplied mask if in high concentration with poor ventilation.

Protective Gloves Chemical resistant gloves Eye Protection Splash protection goggles
VENTILATION Local Exhaust Mechanical (general) Special

TO BE USED Other (specify)

Other Protective

Clothing and Equipment Chemical resistant pants and jacket.

Hygienic Work Safety shower and eyewash. Wash with soap & water before eating, smoking
Practices or using contaminated clothing before reuse.

Section 7 - PRECAUTIONS FOR SAFE HANDLING AND USE / LEAK
PROCEDURES

Steps to be Taken if Material
is Spilled or Released Small spills, flush with large amounts of water. Major spill, notify
authorities and collect with absorbent materials for disposal.

Waste Disposal Methods Consult with local sewer, municipal, state and/or federal agencies to
determine appropriate current disposal options.

Precautions to be Taken in
Handling and Storage Avoid skin and eye contact. Harmful or fatal if swallowed. Avoid

prolonged breathing of vapors.

Other Precautions and/or

Special Hazards Do not store in open, uniabeled or mislabeled containers.

NFPA Rating* Health 2 Reactivity 0 Special 0

HMIS Rating* Health 3 Flammability 1 Reactivity 0 Personai Protection H
*Optional © Copyright 1986, Science Related Materials, inc. All Rights Reserved.

Reorder No. 2217-2
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Freezing Point, °F

20

10

10

20 30
% of Ethylene Glycol

Figure b-1 Freezing Point of Ethylene Glycol Solution
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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 \

|
[

e o o o o e e e o o — Distribution Lines

[ ] ® L J ® ® ® L ] [ ] L J [ ]

L ] [ ] * ® [ ] [ ] [ ] [ ] ® [ ]

[ ] [ ] [ ] [ ] ® [ ] L ] L J [ ] L ]

Regulated air in

N Y

Figure c-1 Aeration Manifold
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HANKiISON

Compressed air contaminants are costing you money

Air entering the compressor intake carries

with it solid particles (dust and dirt), gaseous &=

hydrocarbons, and water vapor. inside the
compressor, oil aerosols and vapors, and
solid wear particles are added to the com-
pressed air stream. As air passes through
aftercoolers and air lines downstream, oil
and water vapors condense into liquid
aerosols and droplets.

The result is solid, liquid, and vaporous
contaminants in your compressed air
system, which, if not removed: reduce
pneumatic equipment service life; cause
air tools, motors and cylinders to operate
inefficiently; contaminate products and
processes; and foul instruments and
control vaives.

Using Hankison filters to remove these
contaminants reduces operating expenses,
improves the efficiency of your compressed
air system, and ensures product quality.

Hankison Filters
designed for performance
and built to last

Liguids removed by coalescing action

P> Unlike filters using cartridges made
of paper, cotton, wool, or clay which
“soak-up” liquids and require frequent
replacement—coalescing filters contin-
uously capture, coalesce, and remove
liquid droplets from the comipressed
air stream—cartridge life is actually
indefinite when removing liquids.

P> Unlike mechanical separators and
screening type filters, high efficiency
coalescing filters are designed to
remove very small particles including
submicronic oif aerosols (also called oil
mist or smoke).

p Unlike mechanical separators, coalescing
filters maintain high efficiencies across
a wide range of flows.

Salids collected in an in-depth filter bed

P Uniike surface type filters (sintered
metals, porous ceramics or plastics),
in-depth filters capture particles through-
out the depth of the filter media. Because
of this, and because the media contains
90% void space, in-depth filters are
able to collect two to three times more
particles than surface type filters—
increasing cartridge life.

Vapors adsorbed by activated carbon

» Activated carbon is used to remove oil
vapor because of its selective preference
for oil rather than water vapor. The acti-
vated carbon used by Hankison possesses
an enormous internal pore area. In addi-
tion, the carbon is finely divided, exposing
the greatest amount of surtace area and
maximizing cartridge life.



HANKiISON

Look inside a Hankison
filter

P Designed for performance— ) Built to last
High efficiency inner core—protects media if flow is
Fitter media designed with lightly epoxy reversed through filter
coated glass fibers Thru-bolt—maintains cartridge

Optimum amount of epoxy coating
maintains bed stability without
compromising high efficiencies
Light epoxy coating allows media
to flex—keeps liquids (particularly
viscous oils) flowing evenly through
the media—without channeling or
clogging

Proper choice of fiber size allows
collection of submicronic particles

inside to outside fiow pattern allows
coalesced liquids to drain without
re-entrainment
Multiple stages (not just graded densi-
ties) permit effective draining
Filter designed to prevent by-passing
of unfiltered air
Elastomeric seal between cartridge
end cap and housing

Media sealed to end caps

integrity—even when filter is subjected
to vibration

Chemically resistant media—compatible
with synthetic lubricants

D> Housing features
Ample annular clearance—minimizes
velocity, eliminates carryover

Large sump and quiet zone for liquid
storage without re-entrainment

In-line inlet/ outlet connections

) Low pressure drop
Light epoxy coating maintains large
void space within media
Deep beds provide space to collect
large amounts of solids

p Long life
Media fibers are non-wetting—won't
soak up liquids
Coalescing action—continuously
collects and drains liquids

In-depth media is able to collect two
to three times more particulates than
surface type filters

Staged filtration—a combination of
stages within the cartridge aliows
removal of large liquid loads while
prefiltering solids




HANKiISON
HANKISON® C Series separator/filter (Centriflex?)

Mechanical separator and 3 micron coalescing filter

Two filters in one housing

P Handles large liquid loads

P> Removes 99+% of liquid water

P Removes all solid particles 3 microns and
larger

Applications

P Use as a separator downstream of an
aftercooler

P> Use as a point-of-use filter where heavy
liquid loads are expected (air systems

Operation
Air enters the inside of the cartridge and flows
outwardly through the separator core, a pair of
permanent, cleanable, stainiess stee! perforated
tubes. Here large liquid loads are removed by
centrifugal action and inertial impaction. The air
then passes through a filter sieeve, composed
of an in-depth bed of glass fibers, where all
solids 3 microns and larger are captured and
all liquid droplets 3 microns and larger are
captured, coalesced and drained.

The addition of the second stage allows
superior performance when compared to a
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without aftercoolers or dryers) purely mechanical separator. The filter steeve
is able to capture the smalier droplets that
pass through the separator core and maintains
high efficiency separation when operating at
reduced fiows.
| | R e | |
Mode! - {sctm) @ with mtemal . 2:&
‘.'W“'f'! sl Internal Auto Drain | DP6 ®) H
Asto Drain D - K3
_ | _cie038p NA NA NA % 3 2 8o
g | Cis-03-16p- 18 07341
; - C18-04-16P" 150 150 o S -0 %" 10 3 3 16z 1
£ [cosat 35 % o342
C35-04-16P° %"
C18-03-16 %°
S IEO41E 8 A e w ] s 0734-1
C3503-16 - % 16 02. ey
_ | Cc350416 175 3 %
§ C55-06-48-G - ©)] ¥
- £55-08-48-G 300 0 1" P 1
g 11006480 = oo 16 4 6 48 oz. 0734-3
C110-08-48-6 S 1
C165-12-100-6 165 25 13 100 o2. 07344
€220-12-205-6 220 (@ NA 1w 5 07345
£330-12.205G 30 - a | W ey
C400-16-5LG 400 2° .
S0 945G = 300 300 0 4 10 3 5 1
C1320-24-8L-G 1320 3 48 86 8 2
g [ Cios02et0iG 1980 rn ER 707 3
& | Cop404-12L6 2640 . 179 4
E €3300-4-12L-6 3300 s 0 ) & - 182 b o 5
3 | C5280-6-16LG 280 | @ - 55 24 271 16" 8
'.3 C7260-6-20LG 7260 6" FHg & 28 518 o 1
o | C92406-20L-6 9240 527 14
£12540-8-24L-G 12540 & Fig 69 33 709 24" 19
C17160-8-30L-G 17160 68 39 762 30° 26
C22440-1036LG | 22440 WFg | 7 45 914 35° 34

O—Optonal  S—Standarc  NA—-Not availadie

“Note: Polycarbonate bowis fumished with bowl guards. Do not use
polycarponate bowis with syntnenc lubncants

{1} See Swng. page 9. for capacity a1 other pressures.

(2) 1= many cases. models with fugher MWPs avadable. Models 1320

ano larger are ASME code consinucied ant siamped.
(3! Qsuona: auto cran tor 300 MWP avaidabie

(&} Drain port provigec Far auto drain use externatly mounted Hankrson
slecine of preumati 3ty operatec 0rams. For preumatcally operateg
oram use 505 Seres Trip-L-Trap® with models C165 mry C660 anc
506 Senes Tnp-L-Trag> witn mooels C1320 and larger C400 an C560
are 2150 avadadie with internal auto oran.

(S} For ophonal egupmer. 200 -0 ©0 Mode! numbder 10 a0d mnernal drain,
-G 10 aco difterentia! presszre gauge (DPG). -S 1o convent canndge

10 all stainiess steel matenials See page 10 for turiner oetaus

(6) Models C18 thry C330 are NPT temate, female BSP avaitadie models
€400 thru C1980 are NPT maie. temale BSP or DIN ftange avaiiabie,
models C2640 ano larger are ANSI flanges, optional tiznge sizes and
DIN fignges avaiadle.

(7) Normal maintenance requires replacement cf Steeve only Complete
replacement cannopes are atso avaitabie



HANKiISON

HANKISON® T Series air line filter (3100 Series)

" micron coalescing filter

Superior performance in a general usage filter

) Two in-depth filter beds offer superior
performance and extended cartridge life

» Removes 100% of liquid water

P> Removes all solid particles 1 micron and
larger

Applications

P> General filter for shop air

P> Prefilter for high efficiency filters

p Atterfilter for pressure-swing desiccant
dryers

Operation

Air enters the inside of the cartridge and flows
outwardly through two in-depth beds of glass
fiers. Larger particles are coltected in the first
bed while all remaining particles one micron
and larger are collected in the second bed. A
combination of large void areas and stabilized
media allows heavy particulate loading and low
pressure drop...resulting in a long service life
for the cartridge. Throughout both stages, liquid
aerosols are captured and coalesced. The
coalesced liguids then drain to the bottom of
the cartridge and into the quiet zone in the
bottom of the housing.
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P Point-of-use filter on systems utilizing ‘%’ .

aftercoolers or dryers 2
Flow Pressure (psig) ©) Outiet
Mode! sctm) @ with taternal =

W0psig | wg, Internal ActoDrain | DPG ]
AL Auto Drain D € s
T20-03-87" NA NA NA % 6 2 8oz

2 | Te003-16P 2 0731-3

[—) -

ol = 150 0 P [ T R T 3 6z !

g [ To0sp % % p—
J40-04-167" %* !
T20-03-16 %*

20 0731-3

. Egj::g 0 A 10 3 3 16 02.

g 40 i 07314

= T40-04-16 300 175 0 0 b2 :

=2 | T110-068-6 3 Y,

1" 1 4 ) .

E T 0 . = 6 6 4802 07315
1220-12-100-G 220 e 25 s 13 1000z. | 07316
1330-12-205-G 330 33 21 20502. | 07317
:g;i:tf; :gg 300 300 0 & a | 1w 37 5 1 IR

2 | Ti700-2481.G 1700 3 48 s 86 8” 2

@ | T12550-24-10LG 2550 49 131 10° 3

> {7 T34004-12LG 3400 179 2

b _n- 1

§ T42504-12L-G 4250 S 0 Ay | = & 182 23 5

& | 16800-6-16L6 €800 | @ - 55 24 n 16" o739 | 8

& | 79350-6-20LG 9350 6" Fig - - 518 - 1
T119006-20L-G 11900 527 14
T16150-8-24L-G 16150 8 Fig 69 33 709 2 18
T22100-8-30L-G 22100 68 39 762 30° 26
T28900-10-35LG | 28900 0°Fg | 71 A 914 36" 3¢

0-0Opuonal S—Standard NA—NOt availadbie
“Note: Polyzarbonate bowts furmushed with bowt guares. Do not use
WlyCardonate bowls witr syniheut lupncants
| See Swang. page 9. for capacty at omer dressures
12) In many cases. mooeis with higher MWPs availabie. Models
T1700 and tarper are ASME code constructed ang stampec.
{3) Oanonal auto orain for 300 MWP available
(4) Drain port provided For aute drain use externally mounted
Hankison electnc or pneumaucally operated d:ams. For

pneumancaliy operates drain use 505 Senes Tnp-L-Trap® with
macels Te0O thru T2550 ang 506 Senes Tnp-L-Trao™ wrn models
T3400 ano targer 7200 and B50 are 353 avaiadle watn miemal
o onn

(57 F2* optionai equiamers, 3dd -C 1o Mmooe! numbder 10 ade intemal
o -G 9 200 oitterential pressure gauge (DPG), -S 10 corven
cantnoge o at starniess steel materiats. See page 10 for turther oetarts

{6) Mcosis T20 thru T300 2re NPT female. temale BS® avaiabie.
mzgets 7400 thru 72550 are NPT maie. temate BSP ¢ DIN tiange

avauadle: mocels T3200 ang larger are ANS! fianges. ostona!
flange sizes anc DIN fianges avadadee



HANKiISON

HANKISON® A Series oil removal filter (Aerolescer)

0.01 micron coalescing filter

High efficiency coalescing filter for virtually
oil free air

D> Patented design maintains high oit removal
efficiency for the life of the cartridge

» Removes 99.999+% of oil aerosols
{remaining oil is in a vapor state)

P> Removes solid particles 0.01 microns and
larger

Applications

P> Use with oil-lubricated compressors to
produce oil free air for: spray painting,
powder coating, blow molding, pneumatic
instrumentation, fluid logic, air bearings,
pneurnatic conveying, food and drug
packaging, and electronics manufacturing

Operation

Air enters the inside of the cartridge and flows

outwardly through an inner foam sieeve which
acts as a prefilter and flow disperser, and then
through the fitter media, a bed of submicronic
piass fibers. During operation the inner sleeve
expands against the media, ironing out any
voids or liquid pockets. This maintains high
efficiencies over a wide range of flow rates and
liquid loads. Air then flows through a large
non-wicking outer foam sleeve where coalesced
droplets collect and drain into the filter sump.
The extra large, non-wetting foam sleeve
prevents any re-entrainment of liquid dropiets.
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precs : | :
- ._me - mw'&? ®) inlet/ ]
Modet - (sctm) @ with interaal Coan, Type
- Wesg | sd. | -taternal AstoDrain | DPG 8 w Part Gty.
=7 L a AmoDrain | - -D 6 | s 5’ No. | Reg.
— [[aismer e I NA NA NA o 5 8oz
E [(memaer 38 "% - : 07132
‘@ | .A18-04-16P° 1 o, s - : 0 | w 3 3 ) 1
> - Rl Bt 0 0 0 A, 10 160z
8 [CAss031ep T g % e
A35-04-16P" %
A18-03-16 %"
A18-04-16 & %" %0 5 ) z 0732
A35-03-16 . 0 %»" g 01153
5 [ A350416 %"
8 | A55-06-48-G 175 ¥”
§ e 55 | 300 p 0 0 = % . 6 Bor | 07134 1
= | A110-06-100-6 per] s ¥ 25 . - 07135
A110-08-100-G T LLIES 1%
A220-12-205-G 220 e 33 A 21 2050 | 07136
A330-12-381G 30 ke £ 30| Bio | 07137
A275-16-5.G 275 071312
300 2 4 1 36 -
A350-16-5.-G w0 ] g ! i 071311 L
A550-24-8LG 550 P 85 P 0713-12
_ [ Amoeesis 700 > 16 86 2
% | A1050-2¢10LG 1050 49 131 10 3
L | A14002-12LG 1400 E 179 ]
2 1
§ A1750-4-12L-G 1750 S 0 Ao e 2l 182 2 5
2 [ A2800-6-16L-G 2800 | 225 @ NA 55 24 271 16" P 8
£ [ A3850620L-G 3850 O T I 518 - 11
A4900-6-20L-G 4900 527 1
ABB50-8-24L-G 6650 e & 33 709 24 19
A9100-8-30L-G 9100 68 39 762 30° 26
A11900-10-35L-6 | 11900 10°Flg | 71 46 914 36" 34

O—0Opnonal S—Stancary NA—Not avaitadle
“Note: Polycarsanate bowlis furnished with bowl guards. D2 nst use
polycarponate bowis witn synthetit lubncants
(1) See Sing. page 9. for capacity 31 other pressures
(2) In many cases, mocels with lugher MWPs avadaste, Mogels ASS0
anc larger are ASME code constructed ang stampec

(3) Opuional auto drain for 300 MWP avaitadle.
{4) Drain port prowides. For autd Crain use externally mountec
Mankeson electne or gneumancally operated ora:ns. For

pnecmancaliy operated drain use model 504 Snao-Tran® (175 051y

MWP) o 505 Senes Tno-L-Trap” (300 psig MWP) with mocels

A27S thry A1750 ang 505 Senes Tnp-L-Trag® witn mooets A2800

anc larger, A275 ang 350 2150 avauadie with mternal auto arair.

(5) For opnonal equipment. add -D to mocel numper to 300 miernal
oran, -G 10 20¢ Citferenual pressure gauge (OPG). -5 to conver:
canndge 1o 21t stainiess stee) matenats. See page 10 for turther oetats

{5) Mogets A18 thru A330 are NPT temale, femaie BSP avaianie:
models A275 and A350 thru A1050 are NPT mate. temate BSP or
DIN fiange avaiaoie: modets A1400 ang larger are ANSI hanges,
cpliona! tange sizes and DIN fianges available



HANKiISON

HANKISON® H Series oil vapor removal filter (Hypersorb?)

\ctivated carbon adsorbent filter

Removes oil vapor, eliminates odors

P> Two beds of carbon give 1500 hours of life
at rated conditions

P> Removes oil vapor and other hydrocarbons
normally adsorbable by activated carbon—
eliminates oily smell and taste

P Removes solid particies 0.01 microns and
larger

Applications

P> Food and drug industries where compressed
air contacts products

P For deodorizing compressed air exhausted
into confined worker environments

P> Conditioning gas samples ahead of analytical
instruments

Operation

Air enters the inside of the cartridge and flows
outwardly through a bed of finely divided
activated carbon where 95% of the oil vapor
is removed, then through a second bed of
microfine activated carbon bonded to fibers
where the remaining oil vapor is adsorbed.
QOutlet oit vapor concentration is 0.01 ppm by
weight. This is well below the concentrations
that could be detected by smell or taste and
below the level where a normal drop in tempera-
ture downstream could cause vapor to condense.

To prevent any solid contaminants from
entering the downstream air, the exiting air
flows through layers of microglass fibers and
an outer foam sleeve.

NOTE: Liquids must be removed from the air
stream prior to the oil vapor removal filter. This
filter should only be used after a 0.01 micron
coalescing filter.

07153
0715-2
1602
- - 5 7’53
s H35-04-16 0
[=
] HE55-06-48 2/ )
- 4] 4 6 07154 1
2 wesoes = 300 0 = 1 80
E +110-06-100 ¥ ]
4 1 71
H110-08-100 tEY = B3| 4 3 wa | O7SS
‘H220-12-205 220 1%° 31 " 23 2oz 0715-6
H330-12-381 330 3B - ) 30 38102 0715-7
H275-16-5L 275 0715-12
re 41 10 37 N 1
H350-16-5L 350 - 2 0715-11
H550-24-8L §50 8 85 & 071512 2
3 H700-24-8L 700 3 16 86
§ H1050-24-10L 1050 49 131 107 3
w H1400-4-12L 1400 &R 2 20 179 4
1
§ H1750-4-12L 1750 0 ¢ 182 & 5
@ H2800-6-16L 2800 225 55 24 n 16° 071511 8
& H3850-6-20L 3850 6 Ay 518 , 1
o 63 2 20
H4900-6-20L 4300 527 14
HB650-8-24L 6650 & fAg 69 33 709 247 19
H9100-6-30L 9100 68 39 762 30" 26
H11900-10-36L 11900 10° Fig 7 46 914 36° 34
O—0puonat (2) In many cases. modets witn higher MWPs availadle Mooels HS50 (4) Mogels H18 thru H330 are NPT female. femate 35 availadie.

~Note: Polycarponate bowls furmished with bowi guards. Do not use
potycarbonate bowis with Syntheuc lubncants,
(1) See Scaing, page 8. for capacity al other pressures.

models H275 anc HI50 thru H1050 are NPT mate ‘emate BSP o°
DIN Hange availadle: models H1400 ang tarper are ANS) fianges.
opaonat fange swes angd DIN flanges avaitadie

ang larger are ASME coge constructed ang stampec
i3) Add -§ 10 convert cartndge 1o ail stamiess stee! matenals, See
page 10 for fu-tner oetads



HANKiSON
HANKISON®HTA Series high temperature afterfilter (Accumax)

Three stage, 1 micron particulate removal filter

High dirt loading capacity for maximum Operation

cartridge life Stage 1—Gravitational Settling Air enters the
filter housing and, because of velocity reduction
and change of direction, large particles (20
microns and above) drop to the bottomn of the
filter housing. This results in a 30% reduction
in loading on the cartridge.

Stage 2—Surface Filtration Air then enters
Applications the outside of the cartridge and flows through
a layer of glass fabric filter cioth where dust
particles are captured by a web of small diameter

) High dust loading capacity—utilizes
gravitational settling and both surface and
depth fiitration to maximize dirt holding
capacity and cartridge life

P Maximum operating temperature of 450°F

P> Afterfilter for regenerative desiccant dryers

P Any dry application where loading of con- fibers. The particles captured on the surface
ventional filters ieads to frequent cartridge of the filter act as a filter itself, capturing other
changeout particles. Eventually the dust builds up to the

point where outside dust layers shed and fall
into the bottom of the housing.

Stage 3—In-depth Filtration Finally the air
travels through a bed of multi-layer in-depth
filter media where all remaining solid particles
one micron and larger are retained.

A final wrap of media prevents fiber migration
into the exiting air stream.

e  Warking in