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PHOTOGRAPHS

GMW Model 5403AC L aminated Electromagnet
63mm square poles tepered to 32mm square with a 32mm pole gap. The peak central field is
approximately +1T at £60A.




PHOTOGRAPHS

GMW RC-351930 Bench Height Rack — Front View

Shown equipped with 231P Power Amplifier and EMS 150-16 150V, 16A DC Power Supply. For
bipolar operation £60A, +160V, 1.8kW maximum. Refer to drawing 11907-0046-0 for layout
details.



PHOTOGRAPHS

GMW RC-351930 Bench Height Rack — Rear View

Shown equipped with 231P Power Amplifier and EMS 150-16 150V, 16A DC Power Supply. For
bipolar operation £60A, +160V, 1.8kW maximum. Refer to drawing 11907-0046-0 for layout
details and 13907-0000-0 for electrical details.



Section 1
SPECIFICATIONS

Table1l. Model 5403AC Specifications

Pole Size:

Pole Gap: (adjustable using pole spacers)

Standard Pole Face:

Coils (series connection)
coil resistance (20°C)
max resistance (hot)*
max continuous power (air)
max continuous power (water)
max inter mittent power (water)
max peak voltage

Self Inductance
Water Cooling (18°C)

Overtemperature Interlock

Dimensions

Mass

Square, 63 x 63mm (2.5 inch)

0 - 60mm (0 to 2.4 inch)

Square, 63 x 63mm (2.5 x 2.5 inch)
Square, 38 x 38mm (1.5 x 1.5inch)
Square, 32 x 32mm (1.3 x 1.3 inch)
Square, 12 x 12mm (0.5 x 0.5 inch)

0.45 Ohm

0.55 Ohm

20A/10V (0.2kW)
50A/25V (1.25kW)
100A/50V (5kw) for 3 min
500V

220mH

2 liters/m (0.5 US gpm) 0.5 bar (8 psid)
Elmwood 3450G thermostat part number

3450G 611-1 L50C 89/16 mounted on each cail
and wired in series. Contact rating 120V ac,0.5A.
Closed below 50°C.

Drawing 11907-0008-0

556mm W x 281mm D x 383mm H
21.9inchWx 11.1inchD x 15.1inch H

125 kg (275 Ib)

*CAUTION - The value of maximum coil resistance given should not be exceeded. At this
resistance the coils are at maximum safe temperature for continuous oper ation.
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Section 1
SPECIFICATIONS
Table 2. Model 5403AC Electrical and Water Connections

DC Current (as seen from the front refer to Drawing 11907-0008-0)
Right hand terminal: Negative
Left hand terminal: Positive

Ground

An M6 screw (Item 31 on drawing 11907-0008-0) is inside the terminal cover to enable the magnet
frame to be grounded according to local safety regulations. It is normally appropriate to connect the
magnet frame to the power supply ground.

Interlocks (refer to Drawing 11907-0008-0).
The temperature interlock wiring connections are made directly onto the temperature thermostats (Item
17 on drawing 11907-0008-0).

Water (refer to Drawing 11907-0008-0).
Outlet 1/8 inch NPT
Inlet 1/8 inch NPT
(mating couplings for ¥z inch hose provided)

CAUTION - Ensure that the high current connections are tight. Loose connections may lead to
oxidation and overheating. The field stability may be degraded and the current terminations damaged.
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Section 2
WARNINGS
REFER TO WARNINGSBELOW BEFORE OPERATING ELECTROMAGNET

Hazardous Voltages

THE 5403AC MAGNET HAS LETHAL VOLTAGES PRESENT DURING OPERATION.
VOLTAGESUP TO 500 VOLTS CAN BE PRESENT ACROSS THE MAGNET COILS. DO NOT
OPERATE THISMAGNET WITHOUT THE TERMINAL COVER CORRECTLY INSTALLED.

Arcing
This magnet stores considerable energy in its field during operation. Do not disconnect any current
lead while under load or the magnetic field energy will be discharged across the interruption causing
hazardous arcing.

Fringing Magnetic Fields

In operation the magnet fringing field can be in excess of 0.5mT (5G) within about 1m of the
magnet. This can cause malfunctioning of heart pacemakers and other medical implants. We
recommend that the fringing field should be mapped and warning signs be placed outside the 0.5mT
(5G) contour. Entry to this region should be restricted to qualified personnel.

Ferromagnetic Objects

During operation the magnet can exert a strong magnetic force on ferromagnetic objects in the near
vicinity of its pole gap or coils. Loose objects can be accelerated to sufficient velocity to cause
personnel injury or damage to the coils or pole faces if struck. Keep ferromagnetic tools clear!

Draw/Clamp Bolts
Before operation aways ensure that the clamp bolts (item 4 on drawing 11907-0010-0) are properly
tightened.

Interlocks
These should always be connected if the magnet is operated unattended, to avoid the possibility of
coil overheating caused by excessive power dissipation or inadequate cooling.

Watches, Credit Cards, and Magnetic Disks

Do not move magnetically sensitive items into the close vicinity of the magnet. Even some anti-
magnetic watches can be damaged when placed in close proximity to the pole gaps during operation.
Credit cards, and magnetic disks are affected by magnetic fields as low as 0.5mT (5G). Depending
on the previous operating field and the pole gap, the remanent field in the gap can be in excess of
50G (5mT) with the magnet power supply off or disconnected.

Coil Hot Resistance

Do not exceed the maximum coil hot resistance given in the specifications or coil overheating and
possible damage may occur.
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Section 3

INSTALLATION

Caution: This electromagnet weighs 125kg (275Ib). All movement, lifting and installation of the
5403AC Electromagnet must be under the supervision of an experienced person to prevent the
possibility of seriousinjury or damage to the Electromagnet and associated equipment.

Unpacking I nstructions and Damage I nspection
To unpack the electromagnet please use the following procedure (Refer to Drawing 18900770).

1.

2.
3.

No o

First remove all of the "Hex Head Screws' located at the lower edge of all the side panels of the
"Crate Top Cover".

Gently rock the "Crate Top Cover" to work it loose from the shipping crate base.

Grip the side panels of the Crate Top Cover. Lift "Crate Top Cover" high enough to clear top of
electromagnet, walk cover sideways to a clear area and place on floor.

Inspect the magnet to ensure that no damage has occurred to the magnet in shipment. If damage is
evident report the damage in detail to the shipper for claim and simultaneously notify GMW in case
assessment of the damage must be made. 1f no damage is found proceed with magnet unpacking and
installation.

Remove the M12 hex head coach bolts that secure the magnet to the shipping crate base".

Install M12 lifting eyebolt and washer to top of magnet yoke, screw down firmly.

The magnet is now prepared for final installation. Follow the appropriate procedure for direct or
base mounting listed below.

Direct Mounting

1.

N

With suitable lifting equipment e.g. 250kg (550 Ib) minimum safe lifting rating, lift magnet 50mm
(2") clear of shipping crate base.

Slide shipping crate base clear.

Lower magnet to 50mm (2") above floor.

Move magnet to final location and bolt magnet down through the four mounting holes provided in
the magnet angle bracket (Item 4 on drawing 11907-0008-0).



Section 3

INSTALLATION

Pole Selection and Installation (Refer to drawing 11907-0008-0).
Using the field uniformity and induction curves determine the most desirable pole shape for the required
pole gap. In general, the pole face side dimension should be equal or greater than the pole gap.

Pole removal (refer to drawing 11907-0008-0 and 11907-0010-0).

Turn off the power supply.

L oosen the two pole clamping bolts two full turns (item 4 on drawing 11907-0010-0).

Remove the eight cap securing screws and lock washers (item 29 and 39 on drawing 11907-0008-0).
Pull off the pole retainers (item 6 on drawing 11907-0008-0).

Pull the pole and pole spacer out of the magnet yoke about 75mm (3 inches).

Grip the pole with pole hands and gently side the pole out of the magnet yoke.

Take care that the pole face is not damaged by contacting the magnet yoke.

7. Remove the pole retainer (item 6 on drawing 11907-0008-0).

SUuhAwWNE

Polefitting (refer to drawing 11907-0008-0).
1. Ensurethe poles and pole sleeves are clean and free from debris.
2. Reverse the above pole removal sequence above.

Electrical Circuit

NEVER CONNECT OR REMOVE CABLES FROM THE MAGNET WITH AC POWER ON THE
POWER SUPPLY. ). The termina voltage may be lethal. The stored energy in the magnet can cause
arcing resulting in severe injury to personnel or equipment damage.

The magnet has two coils which are connected in series, (refer to drawing 11907-0008-0 and the power
supply cables should be connected directly to the current terminals marked + and -. Recommended
current cable for the 5403AC is stranded copper of 16mm? cross section (4 AWG).

Because the magnet operates at high currents, special care should be taken to insure that the current
terminations are secure and cannot work loose in operation. Local heating at the terminations can cause
rapid oxidation leading to a high contact resistance and high power dissipation at the terminals. If left
unattended this can cause enough local heating to damage the terminals and the coils.
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Section 3
INSTALLATION

The 5403AC Interlocks

The Model 5403AC has two thermostats, EImwood 3450G Part Number 3450G611-1 L50C 89/16.
They are located on the center coil cooling plate and wired in series. The thermostats are normally
closed, opening when the coil central cooling plate temperature exceeds 50°C +/3°C. When the Power
Supply is provided by GMW, either thermal switch opening will turn the Power Supply to zero current
until the switches reclose when the temperature drops below the nominal temperature. Note that the
Power Supply is not “latched” permanently off.

Cooling

The Model 5403AC can be operated to an average coil temperature of 70°C. Assuming an ambient
laboratory temperature of 20°C and a temperature coefficient of resistivity for copper of 0.0039/°C, the
hot resistance of the coil should not exceed 20% more than the ambient temperature "cold" resistance.
The coil thermostat will open when either center coil cooling plate temperature exceeds approximately
50°C . Clean, cool (16°C - 20°C) water at 2 I/min at 0.5 bar (8 psid) should be used to cool the 5403AC
magnet.

The cooling copper tubes are electrically isolated from the coils to avoid electrochemical corrosion. A 50
micron filter should be placed before the input to the magnet to trap particulate and avoid unreliable
operation of the water flow switch interlock (if fitted).

For continuous operation of the magnet it may be appropriate to use a recirculating chiller to reduce
water and drainage costs. The chiller capacity will depend on whether cooling is required for the magnet
alone or magnet and power supply. For the Model 5403AC Electromagnet alone, a suitable chiller isthe
Bay Voltex Model: MC-050.

For recirculating cooling systems, use distilled or deionized water with a biocide to prevent bacterial
growth and corrosion. Do not use corrosion inhibitors in high quality electrical systems since the water
conductivity isincreased which can result in increased |eakage currents and electrochemical corrosion.

At currents of approximately 20A and below the Model 5403AC can be operated safely without water
cooling. However the coil temperature will vary with the power dissipation. Thisresultsin dimensional
changes of the magnet yoke and air cooling is not suitable when high field stability is required.

Freon, oil, ethylene glycol or other cooling mediums can be used. The flow required will be
approximately inversely proportional to their specific heats. An experimental determination of the flow
and pressure required will be necessary.

Avoid cooling the magnet below the dew point of the ambient air. Condensation may cause electrica
shorts and corrosion.

During operation the resistance can be checked using a voltmeter across each coil. The voltage will rise
to a constant value once thermal equilibrium has been reached. If it is desired to save water, the flow
can be reduced until the hot resistance is approached. NOTE: This adjustment must be made slowly
enough to allow for the thermal inertia of the coails.
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Section 4
OPERATION

General

The 5403AC magnet yoke and poles consist of thin, electrically isolated magnetic steel sheets/(or
laminations) to reduce eddy current effects when the excitation current is changed. This results in fast
field settling. The 5403AC can be operated with sine wave excitation at frequencies to about 100Hz.
Due to the self inductance of about 220mH, even with a 500V applied voltage the peak current is limited
to about 3.6A at 100Hz.

The pole gap of the 5403AC is set by pole gap spacers between the yoke and a flange on the outer end of
the pole. Each pole gap spacer is of equal thickness and is half the desired pole gap. For a 20mm pole
gap the pole spacer thickness is 10mm, and it is Part No 17907-0017-0-10 . The suffix of the part no
denotes the pole spacer thickness.

Asymmetrical Pole Gap

For specia applications and geometry requirements the pole gap can be asymmetrical in the yoke. In this
case the pole spacers will be of unequal thickness, Refer to drawing 17907-0017-0-XX for pole spacer
dimensional details.

Adjust the cooling water flow to about 2 liters/min (0.5 USgpm) for the 5403AC. For operation at less
than maximum power the water flow may be correspondingly reduced. Note that the inlet water
temperature will determine the actual flow rate required. The above specified flow rates were
determined with awater inlet temperature of approximately 18°C.

Current Excitation

The induction curves may be used to estimate the field in the air gap to within four or five percent. More
accurate field determination may be obtained by deriving experimentally a calibration curve for the
particular pole and pole gap combination being used. Magnetic hysteresis in the yoke and poles can
cause an error of 30 to 70G (3 to 7mT) with an arbitrary application of such a calibration curve. This
effect may be reduced to less than one percent by following a prescribed 'current setting schedul€e
designed to make the magnet 'forget’ its prior magnetic history. The schedule should be used both in
establishing the calibration curve and in its subsequent use. A possible schedule would be:

From zero current, increase to maximum current and reduce again to zero current. Increase again to
maximum current and reduce to the current to give the desired field setting. Approaching the desired
field from a higher setting will typicaly produce better field uniformity. This is because the field
changes at the pole edges will normally lag the field change at the center thereby helping to compensate
the radial decreasein field.

Greater precision in setting up the calibration curve will be achieved with the use of a magnetic field

teslameter and by making a numerical table. This table used with an interpolation routine will eliminate
the error associated with reading a graph.

Continued

4-1



Section 4

OPERATION

Three points need to be remembered:
1. A cdlibration curve or tableisonly as good as the precision employed in generating it.

2. Thefield is defined only at the point it is measured. It will generally be different at a different point
in the air gap. For example, the induction curves refer to the field on the pole axis and at the center of
the air gap (median plane).

3. Thefieldismost directly afunction of the current in the magnet coils. Voltage across the coilsis not
a good measure of field since the electrical resistance of the coils depends on the temperature (about
0.4% per degree celsius).



Section 4

OPERATION

Field Control Operation
The necessity to use calibration curves can be avoided by using a field controller to sense the magnetic

field and provide a corresponding power supply control signal through the power supply programming
inputs. Contact GMW for suitable instrumentation.



Section 5
MAINTENANCE

Periodically check that the pole adjustment mechanism (when fitted) is clean, properly lubricated and
free of grit and dirt. Be very careful not to damage the relatively soft pole surface since this may degrade
the magnetic field uniformity in the gap.

Note that the surface treatments used provide good corrosion protection but in order to maintain the
inherent mechanical precision of the magnet, heavy build-up of plating material or paint is deliberately
avoided. As aresult, high humidity or otherwise seriously corrosive atmospheres can cause corrosion.
Periodically apply an appropriate corrosion protection on plated components, particularly when the
magnet is stored for an extended period.

Check the cooling water circuit to ensure the water is clean and free of debris and bacterial growth.
Ensure the in-line water filter is clean.



Section 6
STANDARD OPTIONS

Drawing 11907-0015-0 5403A C Electromagnet/Probe Mount General Assembly
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CUSTOM OPTIONS
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EXCITATION CURVES



GMW ASSOCIATES
Electromagnet B vs.| Excitation

Model: 5403AC Engr: Y.Q.
Serial No: 1 Date: 10/4/2005
Pole Face: 32mmx32mm, square Page: 1 of 1
Pole gap: 32mm
Power Supply: Copley 231P
PS SN: 2905901
Position: X=Y=Z=0mm
I(A) Bz(T) 1Hz, sine I(A) B(T) DC
5.0684 0.1259 4.9898 0.125869
9.9805 0.2495 9.9846 0.252405
15.144 0.3782 14.9934 0.378339
20.0439 0.5 20.0177  0.503581
25.2686 0.616 24,9843 0.616341
30.0488 0.6956 29.9704 0.700792
35.1685 0.7651 35.0431 0.769258
40.2417 0.8218 40.0122  0.825283
45.1147 0.8655 449789 0.871521
50.2466 0.9048 50.0495 0.911013
55.2686 0.9388 55.0206 0.945466
60.3931  0.9708 59.9817 0.97675
1
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0.8 -
0.7 -
0.6 -
E
w 0.5 1
(11]
0.4 -
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01 ——Bz(T) 1Hz, sine |—
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O T T T T T }
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Current (A)




GMW ASSOCIATES
Electromagnet Hysteresis Plot

Model:
Serial No:
Pole Face:
Pole gap:

Power Supply:
PS SN:
Position:
Current:

5403AC Engr: Y.Q.

1 Date: 10/7/2005
32mmx32mm, square Page: 1 0f 1
32mm

Copley 231P
2905901
X=Y=Z=0mm
DC

0.4

——Up Ramp

—=— Down Ramp
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GMW ASSOCIATES
Power Supply | vs. Vp

Power Supply: Copley Engr: Y.Q.
Model: 231P Date: 10/4/2005
PS SN: 2905901 Page: 1 of 1

Current (A)
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TEST DATA
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GMW ASSOCIATES
Electromagnet: Typical Waveform

Model: 5403AC Engr: Y.Q.
Serial No: 1 Date: 10/4/2005
Pole Face: 32mmx32mm, square Page: 1 0f 1
Pole gap: 32mm
Power Supply: Copley 231P
PS SN: 2905901
Position: X=Y=Z=0mm
Current: I=+/-35A peak to Peak
Frequency: 1Hz
Waveform: Sine
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GMW ASSOCIATES
Electromagnet: Typical Waveform

Model: 5403AC Engr: Y.Q.
Serial No: 1 Date: 10/4/2005
Pole Face: 32mmx32mm, square Page: 1 of 1
Pole gap: 32mm
Power Supply: Copley 231P
PS SN: 2905901
Position: X=Y=Z=0mm
Current: I=+/-60A peak to Peak
Frequency: 1Hz
Waveform: Sine
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GMW ASSOCIATES
Electromagnet: Typical Waveform

Model: 5403AC Engr: Y.Q.
Serial No: 1 Date: 10/4/2005
Pole Face: 32mmx32mm, square Page: 1 0f 1
Pole gap: 32mm
Power Supply: Copley 231P
PS SN: 2905901
Position: X=Y=Z=0mm
Current: I=+/-MAX (62A) Peak to Peak
Frequency: 1Hz
Waveform: Sine
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GMW ASSOCIATES
Electromagnet: Typical Waveform

Model: 5403AC Engr: Y.Q.
Serial No: 1 Date: 10/4/2005
Pole Face: 32mmx32mm, square Page: 1 0f 1
Pole gap: 32mm
Power Supply: Copley 231P
PS SN: 2905901
Position: X=Y=Z=0mm
Current: I=+/-60A peak to Peak
Frequency: 1Hz
Waveform: Square
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GMW ASSOCIATES
Electromagnet: Typical Waveform

Model:
Serial No:

Pole Face:

Pole gap:

Power Supply:

PS SN:

Position:
Current:
Frequency:
Waveform:

5403AC Engr:
1 Date:

32mmx32mm, square Page:

32mm

Copley 231P

2905901
X=Y=Z=0mm
I=+/-25A peak to peak
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GMW ASSOCIATES
Electromagnet: Typical Waveform

Model: 5403AC Engr: Y.Q.
Serial No: 1 Date: 10/4/2005
Pole Face: 32mmx32mm, square Page: 10of 1
Pole gap: 32mm
Power Supply: Copley 231P
PS SN: 2905901
Position: X=Y=Z=0mm
Current: I=+/-11A peak to peak
Frequency: 10Hz
Waveform: Sine
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GMW ASSOCIATES
Electromagnet: Typical Waveform

Model: 5403AC Engr: Y.Q.
Serial No: 1 Date: 10/4/2005
Pole Face: 32mmx32mm, square Page: 10of 1
Pole gap: 32mm

Power Supply: Copley 231P

PS SN: 2905901

Position: X=Y=Z=0mm

Current: I=+/-7TA peak to peak

Frequency: 20Hz

Waveform: Sine
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GMW ASSOCIATES
Electromagnet Stability Plot-Field

Model:
Serial No:
Pole Face:
Pole gap:

Power Supply:

PS SN:
Position:
Current:

5403AC Engr:
1 Date:

32mmx32mm, square Page:

32mm

Copley 231P
2905901
X=Y=Z=0mm

I=1A, 30A, 50A, DC

Y.Q.
10/4/2005
10f3

Bz (T)

0.0285

0.0284
0.0283 -

0.0282
0.0281

0.028
0.0279
0.0278

e | |
U000 L L A

0

100 200 300 400 500 600
Time (second)

Bz (T)

0.6962
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GMW ASSOCIATES
Electromagnet Stability Plot-Current over Vp

Model: 5403AC Engr: Y.Q.
Serial No: 1 Date: 10/4/2005
Pole Face: 32mmx32mm, square Page: 20f3
Pole gap: 32mm

Power Supply: Copley 231P

PS SN: 2905901

Position: X=Y=Z=0mm

Current: I=1A, 30A, 50A, DC

5.8 T T T T T
0 100 200 300 400 500 600

Time(second)

6.006
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=5.998
5.996 -
5.994 | H | .
5.992 ‘ ‘ ‘ ‘ ‘
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o 6
25999 -
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0 100 200 300 400 500

Time(second) — I=50A




GMW ASSOCIATES
Electromagnet Stability Plot-Field over Vp

Model: 5403AC Engr: Y.Q.
Serial No: 1 Date: 10/4/2005
Pole Face: 32mmx32mm, square Page: 30of3
Pole gap: 32mm

Power Supply: Copley 231P

PS SN: 2905901

Position: X=Y=Z=0mm

Current: I=1A, 30A, 50A, DC

||”'I| T"fﬂlll'mr'l f'lTl'II1 ”I L l I"[!” LU (AR | Ir'l il ],‘1"[ ' l'!'[
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0 100 200 300 400 50Q 600
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0 100 200 300 400 500 500
Time(second) —1=30A

UNRUULUAR b IR REALU AL RIS L LN
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GMW ASSOCIATES
Electromagnet Uniformity Plot-DC field

Model: 5403AC Engr: Y.Q.
Serial No: 1 Date: 10/4/2005
Pole Face: 32mmx32mm, square Page: 10f2
Pole gap: 32mm

Power Supply: Copley 231P

PS SN: 2905901

Position: Y=Z2=0mm

Current: 30A, 60A DC

Field Deviation AB/B%

-30 -20 -10 0 10 20 30
X position (mm)

X positidon (mm) 10




GMW ASSOCIATES
Electromagnet Uniformity Plot-DC field

Model: 5403AC Engr: Y.Q.
Serial No: 1 Date: 10/4/2005
Pole Face: 32mmx32mm, square Page: 20f2
Pole gap: 32mm
Power Supply: Copley 231P
PS SN: 2905901
Position: X=Y=0mm
Current: 30A, 60A DC
9
8
7
2
E 6
(11]
<5
c
2
w4
3
a3
L)
[}
2

-5 Z position (mm)

-5 Z position (mm)




GMW ASSOCIATES
Electromagnet Uniformity Plot-1Hz sine wave

Model: 5403AC Engr: Y.Q.
Serial No: 1 Date: 10/4/2005
Pole Face: 32mmx32mm, square Page: 10f2
Pole gap: 32mm

Power Supply: Copley 231P

PS SN: 2905901

Position: Y=Z=0mm

Current: 1Hz, sine

Field Deviation AB/B%

X position (mm)

X position (mm)




GMW ASSOCIATES
Electromagnet Uniformity Plot-1Hz sine wave

Model: 5403AC Engr: Y.Q.
Serial No: 1 Date: 10/4/2005
Pole Face: 32mmx32mm, square Page: 20f2
Pole gap: 32mm
Power Supply: Copley 231P
PS SN: 2905901
Position: X=Y=0mm
Current: 1Hz, sine
9
8
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a6
2
c 5
]
& 4
3
a 3
o
o 2
ic

-15 -10 -5 0 5 10 15 20
Z position (mm)

-15 -10 -5 0 5 10 15 20
Z position (mm)




GMW ASSOCIATES
Electromagnet Fringe Field Plot-X axis

Model 5403AC Engr Y.Q.
Serial No 1 Date 10/4/2005
Pole Face 32mmx32mm, square Page 10f3
Pole gap 32mm
Power Supply: Copley 231P
PS SN: 2905901
Current: +/-60A, 1Hz, square
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—— X=1000mm
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— X=4000mm
— X=5000mm
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Time(second)
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GMW ASSOCIATES
Electromagnet Fringe Field Plot-X axis

Model:
Serial No:
Pole Face:
Pole gap:

Power Supply:

PS SN:
Position:
Current:

5403AC

1 Date:
32mmx32mm, square
32mm

Y.Q.
10/4/2005
20f3

Copley 231P

2905901

X=2000mm, Y=Z2=0mm
+/-60A, 1Hz, square
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o
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GMW ASSOCIATES
Electromagnet Fringe Field Plot-X axis

Model 5403AC Engr Y.Q.
Serial No 1 Date 10/4/2005
Pole Face 32mmx32mm, square Page 30of3
Pole gap 32mm
Power Supply: Copley 231P
PS SN: 2905901
Current: +/-60A, 1Hz, square
X Position(mm) Bz(mT) p-p
500 0.64618

1000 0.09152

2000 0.01293

3000 0.00277

4000 0.00157

5000 0.00152

Bz(mT) p-p

0.1

0.01

0.001

1000 2000 3000 4000
X Position(mm)

5000




GMW ASSOCIATES
Electromagnet Fringe Field Plot-Z axis

Model 5403AC Engr Y.Q.
Serial No 1 Date 10/4/2005
Pole Face 32mmx32mm, square Page 10f3
Pole gap 32mm
Power Supply: Copley 231P
PS SN: 2905901
Current: +/-60A, 1Hz, square wave
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GMW ASSOCIATES
Electromagnet Fringe Field Plot-Z axis

Model
Serial No
Pole Face
Pole gap

Power Supply:
PS SN:
Position:
Current:

5403AC Engr
1 Date
32mmx32mm, square Page
32mm

Copley 231P

2905901

X=Y=0mm, Z=2000mm
+/-60A, 1Hz, square wave

Y.Q.
10/4/2005
20f3

80
60
40

I(A)

1.5 2 25
Time (second)
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Electromagnet Fringe Field Plot-Z axis

GMW ASSOCIATES

0.1

Bz(mT) p-p

0.01

0.001

1000

2000

3000
Z position (mm)

4000

5000

Model 5403AC Engr Y.Q.
Serial No 1 Date 10/4/2005
Pole Face 32mmx32mm, square Page 30of3
Pole gap 32mm
Power Supply: Copley 231P
PS SN: 2905901
Current: +/-60A, 1Hz, square wave
Z Position(mm) Bz(mT) p-p
500 1.60098
1000 0.16155
2000 0.02457
3000 0.00684
4000 0.00338
5000 0.00127
10

6000




Section 10

DRAWINGS



5 v 4

LH TERMINAL COVER ITEM 19

OMITTED FROM THIS VIEW

REMOVE POLE CLAMP BOLTS AND INSTALL ITEM 38 AND ITEM 40
TO LIFT ELECTROMAGNET. AFTER LIFTING OPERATION IS COMPLETE,
REMOVE ITEM 36 AND ITEM 37 AND REINSTALL POLE CLAMP BOLTS.
REFER TO DWGS NI 11907-0009-0 AND 11907-0010-0

456 [18.0]

REVISIONS

RELEASE
UPDATE MASS SPEC, CHG ITEM 2, 10, 21.32 & 48

11907—

NOTE

. POLE MOUNTING SCREWS SHOULD BE 20mm LONGER THAN
SPACER THICKNESS. FOR 30mm THICK SPACER MOUNTING
SCREW SHOULD BE 50mm LONG

_V_uo_.m GAP FIXED BY POLE SPACERS [ITEM 5] MIN GAP 0.0mm
MAXIMUM GAP 60mm. SUFFIX ON MAGNET DWG NO REFERS
TO POLE GAP.
POLE SHOWN WITH 32x32 FACE. OTHER POLE TYPES AVAILABLE

0008—-0—-50 = 50mm POLE GAP.

S56 [21.9]

SIS  [203]

48] 4 LABEL, COL + — C
47| 110900880 LABEL, MANIFOLD [LH Side]
46| 110900890 [ABEL, MANIFOLD [RH Side]
45| 110900720 [ABEL, GROUND [Fitted under Cover]
24|__1[10907—-0009—0 | LABEL, CAUTION [RH Side]
43| _1[10907—0008—0 | LABEL, SPECIFICATION [LH side]
42| _2|DIN 934 HEX_NUT, M4 S/S
4[SBMB BALL PLUNGER, M8 VLIER
2[DIN_ 580 EYEBOLT, M12
283 0547 8[DIN 6797 WASHER, M6_EXTERNAL LOCK
2[DIN 125 A WASHER, M12 FLAT x 2.5 Thick S/S
12[BN 737 WASHER, M4 X 8 X 0.5 FLAT S/S
250 [9.8] ® ® 12[DIN 6797 WASHER, M4 X 0.7 INT LOCK, S/S
10[DIN 7985A SCREW, M4 X B_ PAN S/S
25[DIN_1780 WASHER, M6 X 1.6 SPRING LOCK, S/S
13[BN 737 WASHER, M6 X 16 X 1.6 FLAT S/S 5
M6 X 25 SHCS BUTTON HD S/S 5
(] (] DIN 7985A SCREW, M6 X 12_PAN S/S
DIN 912 SHCS, M4 X 12 S/S
24[DIN 912 SHCS, M6 X 35 S/S [See note 1 & 2]
DIN 912 SHCS, M6 X 12 S/S
— 130 [541 — BN 737 WASHER, M8 X 15 X 1.6 FLAT 5/5
DIN 912 SHCS, M8 X 20 S/S
260 [10.2] CABLE TIE 5mm WIDE T & B
281 i1l — | MB4A MOUNTING PAD TYTON
PLASTIC SEALING CAPS, 6.0mm ID
2/ HOSE, 1/4" 1D RUBBER |Black] SWAGELGCK
[WAGET ViRING SCHEvATIC | BFW335002 | ELBOW 45, BRASSFT _1/8" NPT
KAO4—02MB___| HOSE_COUPLING 6.0mm HOSE 1/8 NPT |I/E
3304 CABLE COUPLING 1" T & B

ELECTRICAL INPUT
(> +g e
MOUNTING HOLES

WASHER, M5 X 15 X 3, NEOPRENE

3450G611.1L504

TEMPERATURE SENSOR, 50°C ELMWOOD

[11.81

I/~ M2 X 20 DP

16907—-0002—-0

CABLE [TERMINAL COVER GROUND]

16907—-0001-0

CABLE [COIL_GROUND]

\'szss MOUNTING HOLES

h MAGNET SPECIFICATIONS
g

fany

POLE FACE 63mm SQUARE [2 5%
POLE TYPES: SQUARE 63mm [2. 5°]

_
|

G\ COILS [series connected]
MAX RESISTANCE 0. 55 Ohn

82 [32]

MAX PEAK VOLTAGE

TEMPERATURE INTERLOCK:

e RESISTIVE RATING 120Vac/0, 5A
CLOSED BELOV S0°C [122°F]

BOTTOM VIEW

16900610

CABLE [INTERLOCK]

16900600

CABLE [HIGH CURRENT]

17907-0024-2

TERMINAL COVER BRACKET [Without Hole

17907-0024-1

TERMINAL COVER BRACKET [With Hole]

11907-0011-0

TEMINAL COVER ASSEMBLY [with label fitfe:

Qo

17907-0022-0

COIL_MOUNT WASHER

TAPERED 38, 32 & 12mn [1.5,

17907-0021-0

COIL_INSULATOR BUSH

17907-0020-0

COIL_INSULATOR PAD

MAX CONTINUOUS POWER Laird 20A/10V

17907-0018—-0

POLE RETAINER

MAX CONTINUOUS POWER [waterl 50A/25V
500V

17907-0017-0-16

POLE _SPACER [16mm _Thick]

220 [87] SELF INDUCTANCE ' 220 H

17901450

ANGLE BRACKET

CODLING 2 U/nin [0.6 GPM] @ 0.5 BAR [8 PSID]

11901110

COIL_ASSEMBLY

11907-0016—-0

POLE ASSEMBLY [32mm Pole Face]

MASS: 125 kg [275 lbs]

11907-0009-0

MAGNET YOKE ASSEMBLY

PART NUMBER

PARTS LIST

NOTE: DO NOT EXCEED THE MAXIMUM SPECIFIED COIL RESISTANCE
DR COIL OVERHEATING AND POSSIBLE DAMAGE MAY OCCUR.

NOTE:

HOSE FITTING _V_._.mz 32 AND ITEM 33 USED FOR PROBE MOUNT

RH SIDE CABLE ENTRY SHOWN. LH ENTRY OPTIONAL.

(UNLESS OTHERVEE: SPECFED)

BATE
|.0ouctas|@ts| Frow brawne | G MW

& Toumwess | 955 [ndustrial Rd, San Carlos, CA 94070
Tel: (650)802—8292. Fax: (650)802-8298.

WATER INLET AFTER FINAL TEST BLOW OUT WATER LINES, AND FIT

6mm/0.25" ID PLASTIC SEALING CAP [ITEM 23] ONTO HOSE FITTINGS.

FINISH
[THRD
SOFTWARE .@.
AUTOCAD 2000

e 7 "™MAGNET ASSEMBLY

MODEL: 5403AC

A1 11907-0008-0|B
m SCAE 1:2 [ WI kg

[ sHEET 1 oF 1

| 5 t 4

_ 1




8 7 6 5 v 4 3 2 _ 1
PROPRIETARY REVISIONS
THS DRAWING CONTAINS CONFIDENTIAL INFORMATION
EROPRETARY T0 QY NC. IT WIST NaT o€ REV DESCRIPTION Jorrr [ oae | aperoven
TR W M WELE O T DCEPT45 ARORED A_| RELEASE | ] 03/08/05] G.DOUGLAS
e
|_—POLE CLAMP BOLTS [x2]
° o |
D
..‘_ .‘ I
Tv \l_v_un_.m CLAMP [x21 §§Iﬁ \I@ —
(-] (-] @ Jo o ﬂ,% 3
3 N\ e ¥
[BOTH ENDSI [BOTH ENDSI _W/ \I_W
LABEL AREA [x2] _W) \
I~ \ N /|
| —— LAMINATED YOKE SEE DETAIL 'C’ [x9]
o o o o C
[x4]
o _ o | e ° ° @/
° o o °
0 -0 ° ° (@) o ° o - 0
, ° ° o
SEE DETAIL B/
/\:/
o) { ) o -~ B
@/” ~—]
T~
\
SEE DETAIL ‘&' x4l —— T} O o -~
~- 0] 4]DIN 6325 DOWEL PIN #6.0 x 14.0 STEEL
9| 1|DIN 914 SHSS M6 x 8 CONE POINT S/S
8] 8[DIN 912 SHCS, M6 x 12, S/S
7]_o[BN 739 WASHER, 12 x 8 x 2 FLAT BOSSARD
6] 9|DIN 912 SHCS, M8 x 90, S/S
GROUND N 5] 9[17907-0025-0 | YOKE INSULATOR
(10) s oREy s ~~ 4] 1[17907-0013—0 | CHEEK PLATE, REAR
NOTES - V4 // 3| 1[17907-0012—0| CHEEK_ PLATE, FRONT
) \ 2] 1]11907-0014—0 | YOKE ASSEMBLY
1. ASSEMBLE YOKE AS SHOWN. \ ! \ 1| 2[11907-0010-0POLE CLAMP ASSEMBLY
2. PAINT ASSEMBLED YOKE WITH POLANE T ! ! \ meufar | earr wuveen L Nore
PRECISION TAN TEXTURED TO TP 85800010 i 1 1
/ \ K| / gcogmﬁ Pron brate | GMW A
Vzo TEXTURE IN AREAS SHOWN. \ N / cHecK DRENSONS & TOERMIGES | 055 ndustrial Rd, San Carlos, CA 94070
\y 7 (UNLESS OTHERWSE SPECFED)
\ / B [T oeeTionT— 1ok (650)802-8292. Fax: (650)802-8298.
WVzo PAINT REQUIRED IN AREA SHOWN. < voE o b [TmE
Seo _- XK 201
5. REMOVE OVERSPAY FROM YOKE FASTENERS AFTER == x 03 MAGNET 65.” ASSEMBLY
PAINTING IS COMPLETE. . - s MODEL: 5403AC
[Coemaw ] p A1[1190 A
T (o e ] (o] | e _0009—
e .@. = A1) 11907-0009—-0| A
AUTOCAD 2000 [soAE 122 [wr kg [ 1_or 1
8 7 _ 6 5 4 4 _ 3 2 _ 1



A m

2. NO REQD: 2 PER MAGNET.

4
PROPRIETARY REVISIONS
THIS DRAWNG CONTAINS CONFIDENTIAL INFORMATION
PROPRIETARY TO GMW INC. IT MUST NOT BE REV DESCRIPTION DRAFT DATE APPROVED
REPRODUCED OR DISCLOSED TO OTHERS OR USED IN ANY
OTER WA, N WOLE OR N PRT DXGFT /5 ATHORZED A | RELEASE 03/08/05 G.DOUGLAS
D
A :
° = \\ \NE.
<
B
@/ 5] 2[DIN 913 A2 [SHSS M3 x 16 FLAT POINT S/S
4| _1[DIN 913 A2 [SHSS M12 x 25 FLAT POINT S/S
3| _1[17907—0026—0 | THRUST WASHER
2| _1[17907-0019-0 | POLE_CLAMP BLOCK -
1|__1]17907-0014-0 | YOKE TIE_PLATE
ITEM | QTY PART NUMBER DESCRIPTION NOTE
PARTS LIST
DRAWN DATE
c.ooucLas | w/ie/s| ool Teaims | GMW
CHECK DATE oK & ToLTCES 955 Industrial Rd, San Carlos, CA 94070
NOTES: BNGNEERNG  [DRE e T T——1 Tel: (650)802-8292. Fax: (650)802-8298.
X.XXX EX +0.03 | TITLE >
V%w_.« ANTISEIZE GREASE TO AREAS SHOWN ox (29 1=+ POLE CLAMP ASSEMBLY
e MODEL: 5403AC

DEG. 5 0.5
FINISH v | 18/

NEXT ASSY SYSTEM

THIRD ANGLE PROJECTION

SOFTWARE
AUTOCAD 2000

© £

A2| 11907—0010—0] A
ScAE 1:1 [ WT kg [[sHeer 1 oF 1

1

]
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PROPRIETARY REVISIONS
THIS DRAWING CONTAINS CONFIDENTIAL INFORMATION
PROPRIETARY TO GMW INC. IT MUST NOT BE REV DESCRIPTION DRAFT DATE APPROVED
REPRODUCED OR DISCLOSED TO OTHERS OR USED N ANY
THER WAY, N WHOLE OR N PART BXCEPT AS ATHORZED P A | RELEASE 10/05/05| G.DOUGLAS
@ @ Fo) POLE CLAMP
@/ m BOLTS [x2] 220 [8.7] D
HOLE PATTERN
186 [7.3] FOR
VERTICAL MOUNTING
COOLING WATER
IN/OUT
[MAGNET REAR]
-— C
L@ ©
649 [25.31]
<
ok WARNING ***
ELECTRICAL WHEN THE 5403AC ELECTROMAGNET IS VERTICALLY MOUNTED
IT MUST BE BOLTED TO THE FLOOR SECURELY AS SHOWN.
INPUT N
°°° 388 [15.3] 8| 4 BOLT, MI2 or 1/2" EXPANSION B
7| 4|DIN 127 B WASHER, M12 SPRING LOCK, S/S
6] 4|DIN 125 A WASHER, M12 FLAT, S/S
5[ 6|DIN 912 SHCS, M8 X 16 S/S
4| 6|DIN 127 B WASHER, M8 SPRING LOCK, S/S
3 6|DIN 125 A WASHER, M8 FLAT, S/S
2 1117901610 VERTICAL MOUNTING BRACKET A
17901450 MOUNTING HOLES 1| 1/5403AC ELECTROMAGNET
14mm THRU [4 PLSI] meM | ary PART NUMBER DESCRIPTION NOTE
PARTS LIST
DRAWN DATE
0.00uctas | 105/05) row prawne | G MWW
ﬂuﬁoﬁwﬁmﬂ@ 955 Industrial Rd, San Carlos, CA 94070
ENGINEERING | DATE o Thoes o Tel: (650)802-8292. Fax: (650)802-8298.
. XXXX +.0 +0.03 | TITLE >
ow =21 VERTICAL MOUNT ASSEMBLY
: X Hpoe L MODEL: 5403AC
- 4 At : FINISH NW,\ 16/ [ SizE [DRAWING NO. REV
NEXT ASSY SYSTEM THIRD ANGLE PROJECTION
A2|11907-0018-0| A
220 [8.71 L SOFTWARE
AUTOCAD 2000 @ m SCAE 1:1 | WT kg EEEIEEE

1

]



7 6 _ 5 v 4 3 2 _ 1 ]

REVISIONS

SIDE VIEW

Cc FRONT VIEW SIDE VIEW REAR VIEW

e ae L
AMPLIFIER STATUS PANEL m
o He o
1U FILLER PANEL 3 o
> ﬁ,v O N g . ¢
COPLEY 231P AMPLIFIER Q ﬁ
> L A - .
> . . L |
CAPACITOR BANK @
L] L]
> [ - -
1U FILLER PANEL b o
AMPLIFIER 1058.0
> o
B 3U FILLER PANEL
4 L |
> o
3U FILLER PANEL N o
> o
b o > L
2U FILLER PANEL
> L _ _
g = <7 <7 C C !
560.5 823.0
DESCRIPTION [ note
PARTS UST
A GMW
RACK MODEL: OPTIMA RC-351930 955 Industrial Rd, San Carlos, CA 94070

Tel: (650)802—8292. Fax: (650)802-8298.

'RACK ASSEMBLY
COPLEY 231P AMPLIFIER

APPROX. WEIGHT: 110kg
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REVISIONS
REV DESCRIFTION Jorer | owre | aperovin
A_| RELEASE ] 0F 0, 3065 M. D
@ 3 x 24VDC FANS FAN INTERLOCK
e BLACK
ITEMS 1,2 & 3 ARE + T
MOUNTED IN AN OPTIMA ﬁ “ _ — — — /_Nmu j
RC—-351930 BENCH
D HEIGHT 19 INCH RACK. FAN SUPPLY — 24VDC D
TOTAL WEIGHT: APPROX
110kg
ANALOG INPUT: 5403AC ELECTROMAGNET
+10V_FOR +60A T—s . @ 50A, 25Vdc
— DC TO APPROX 2Hz MAINS PLUGH VAINS INPUT: 100A, 500V MAX
NEMA Le-1SP 220V, 1.5A, 50/60Hz, 1/ WEIGHT: 125kg
COPLEY 231P AMPLIFIER
+60A, £160V, 1.8kW MAX
TEMP_SW TEMP_SW
C C
o olle
VELDING CABLE 20sq/mn [4AWG] Rila Rlilg
U]t Ut
HODK-UP WIRE, 6sq/nn [8 AWGI, nmul\ L [—
HOOK-UP VIRE, 6sq/mm [8 AVG], BLACK
> _N e
i
@ ik G PART NOMBER: 16900200
]
i
! _/.z._.nn_._unx CABLE TYPE:
qiy SJ0 4 CORE 1sq/nmm [1BAVG]
_ . =d :/mﬂmﬂv (UNUSED — WATER FLOW)
B [CAPACITOR BANK, 12 x 7,400nF, 200V] _ /“m& (COIL OVER-TEMPERATURE) B
L]
I )
_ INTERLOCK CABLE: WATER FLOW @ BAYVOLTEX CHILLER
HODK-UP WIRE, 6sq/nn [8 AWG], RED / - MC—-0S0—-E1-H1-J1-C1
HOOK-UP WIRE, 6sq/mn [8 AWGI], BLACK VELDING CABLE, Ssq/mm [10AVG1 P —————e Flow Rate: 6.4¢/min
1 Cooling:  1,760W mmozdu.
. 1,460W (50HzZ,
@ CT--Te| |Weight 70kg
L L [N\— REMOVE FACTORY LINK
@vom @zmo m DN POSITIONS 16 & 17
LAMBOA EMI POWER SUPPLY
MODEL EMS 150-16-2-D MAINS ch_l\ MAINS INPUT:
NEMA L6-15P 220V, 15A, 50/60Hz, 14&
N RED
VHITE OR YELLOW
A
MAINS PLUG
NEMA LIS-20P S (==
i€
4 /.Ezw CABLE TYPE:
SO 4 CORE Ssq/mm [10AVG]
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REVISIONS
DESCRIPTION Jorrr [ oae | aperoven
I I

5;
3

A | RELEASE

[BOTH SIDESI Wvoa
24000 ot 5
SEE DETAIL ‘B’ UNDERNEATH ITEM 5 22800 :
—  |—1200 . BREAK FRONT EDGES
MILL THIS AREA 1S0DP : \\pmas R o0
—| 600

—C— w
\
87.00 T D (0] 3800  63.00
a 0.8
5550 | 4350 4
sts0 | 3850 |
_ _ * J /I N |>—reo
R2.0 [x2] WV s
TN RLO nxalR\ M2x3.0DP [x2] T.005B][c] SEE DETAIL ‘A’ c
(s |>|

POLE FINAL MACHINED SIZE

a
I
)
[
1
1
1
1
1
\
\
B
NOTES DETAIL °A’ DETAIL 'B'
1. BEAD BLAST REAR SURFACES OF [ITEM 2] POLE SIDE PLATES [x2].
2. DEGREASE BOTH SIDE SURFACES OF [ITEM 1] POLE CORE.
V_ 8| 4[DIN 7991 SHCS, M2 x 3 FLAT HD S/S |
PPLY ARALDITE K106 TO BOTH ITEM 1 AND ITEM 2 ADHESIVE SURFACES. :
7] 4[BN 1206 SHCS, M4 x 8 LOW PROFILE HD, BOSSARD
4. ALIGN POLE CORE AND BOTH SIDE PLATES, AND CLAMP IN SUITABLE PRESS JIG. ALLOW ARALDITE K106 ADHESIVE TO SET FOR 24 HOURS. 6| 4|DIN 137 B WASHER, WAVY 4.3 x 9.0 x 0.5 thick S/S
5| 2[{17907-0031—0|POLE GROUND PLATE
SOASSEMBLE POLE WITH ITEMS 3, 4, 6, AND 7 BEFORE MACHINING AND TIG WELDING. REMOVE THESE ITEMS FOR PAINTING. 4| #117907-0030-0 | POLE INSULATOR
3| 2{17907-0029-0 | POLE CLAMP BAR
6. TIG WELD ALL POLE CORE LAMINATIONS AND SIDE PLATES TOGETHER. DO NOT ENCROACH INTO RECESS AREA. 21 2[17907—0016—0 | POLE SIDE PLATE
7. CHINE ALL ROUND TO FINAL SIZE DIMENSIONS SHOWN. MACHINE POLE PLATES EQUAL AMOUNTS TO ACHIEVE FINAL POLE THICKNESS. 1| 1{17907-0015-0 | POLE CORE
EM | arY PART NUMBER DESCRIPTION NOTE
8>FILLET EDGES SHOWN R2.0 [x8]. BREAK REMAINING SHARP EDGES 0.2mm o T PARTS LIST
DO NOT SCALE [\ FPAT A
|C.DOUGLAS | /06/l5| FRoM DRAWING
9>ETCH PRIME ALL SURFACES. APPLY 3M FLOWABLE FINISHING PUTTY TO AREA SHOWN ON REAR OF POLE. SAND UNTIL FLUSH. T oueats & WS | 955 Industrial Rd, San Carlos, GA 94070
R [T e Tea ] Tol: (650)802-8292. Fax: (650)802-8296.
10> FINISH COAT POLANE T PRECISION TAN MAX PAINT THICKNESS 0.30mm [NO TEXTURE] TO TP 85800010. X0k 3005 [TIE _” ”_
= s POLE ASSEM |38mm Sq Face
11> AFTER PAINTING CLEAN M2 HOLES. THEN FIT ITEM 3 THRU TO [TEM 8 = 22
5 Fn MODEL: 5403AC
12. 2 x POLES REQD PER MAGNET. ——r ._H“.tﬁ.m SZE | DRANNG NO. RV
S | A1l 11907-0013-0| A
AUTOCAD 2000 [s= T [wig [sr 1 o 1
8 7 6 5 4 4 3 2 _ 1
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PROPRIETARY REVISIONS
‘THIS DRAWING CONTAINS CONFIDENTIAL INFORMATION|
PROPRETARY TO GMW INC. [T MUST NGT BE| REV DESCRIPTION Jorarr | oae | apProveD
REPRODUCED OR DISCLOSED 70 OTHERS OR USED IN ANY |
TR BN N WELE R N T DCEPT45 AR A_| RELEASE | ] 09/06/05] G.DOUGLAS
[BOTH SIDES] Wvoa
240.00
—63.00%0.98 — D
SEE DETAIL ‘B’ UNDERNEATH ITEM S 228,00 :
| [0 ' BREAK FRONT EDGES
MILL THIS AREA LSODP g 0.2mm [x6] — 3200 |—
—| [+6.00
DN = :
1 / ‘
87,00 ﬂ 3 3200 63.00 :: \//
L N
5550 | 4350 _ N 0.8/
5150 | 3550 L
[ Te) R < = e
u 7 R2.0 [x2] WV 55¢__|
N RLO [x41 M2x3.0DP [x21 1]o.005B]c] SEE DETALL ‘A’ c
m._r JIx41 [=A-]
POLE FINAL MACHINED SIZE
SCALE 5:1 SCALE 5:1
al
I
1
1
1
]
1
1
\
\
\
B
NOTES DETAIL 'A’ DETALL ‘B'
1. BEAD BLAST REAR SURFACES OF [ITEM 2] POLE SIDE PLATES [x2].
2. DEGREASE BOTH SIDE SURFACES OF [ITEM 1] POLE CORE.
8]_4[DIN 7991 SHCS, M2 x 3 FLAT HD S/S |
HV%u_k ARALDITE K106 TO BOTH ITEM 1 AND ITEM 2 ADHESIVE SURFACES. ]
7| 4[BN 1206 SHCS, M4 x 8 LOW PROFILE_HD, BOSSARD
4. ALIGN POLE CORE AND BOTH SIDE PLATES, AND CLAMP IN SUIABLE PRESS JIG. ALLOW ARALDITE K106 ADHESIVE TO SET FOR 24 HOURS. 6] 4|DIN 137 B [WASHER, WAVY 4.3 x 9.0 x 0.5 thick S/S
5] 2[17907-0031-0 | POLE GROUND PLATE
SOASSEMBLE POLE WITH ITEMS 3, 4, 6, AND 7 BEFORE MACHINING AND TIG WELDING. REMOVE THESE ITEMS FOR PAINTING. 4| #117907-0030-0 | POLE INSULATOR
3| 2[17907-0029—0 | POLE_CLAMP_BAR
6TIG WELD ALL POLE CORE LAMINATIONS AND SIDE PLATES TOGETHER. DO NOT ENCROACH INTO RECESS AREA. St —5117907—0016—0 [ PoLE SIbE PLATE
7O MACHINE ALL ROUND TO FINAL MACHINE SIZE DIMENSIONS SHOWN. MACHINE POLE PLATES EQUAL AMOUNTS TO ACHIEVE FINAL POLE THICKNESS. 1]__1]17907-0015-0 [ POLE CORE
ITEM | ary PART NUMBER DESCRIPTION NOTE
8 FILLET EDGES SHOWN R2.0 [x8]. BREAK REMAINING SHARP EDGES 0.2mm - o PARTS ST
| Ehouauswom| RN Tetime |G MW A
9>ETCH PRIME ALL SURFACES. APPLY 3M FLOWABLE FINISHING PUTTY TO AREA SHOWN ON REAR OF POLE. SAND UNTIL FLUSH. G oaehans & e | 955 Industrial Rd, San Carlos, CA 94070
o [T mTame ] Tol: (650)802-8292. Fax: (650)802-8298.
10> FINISH COAT POLANE T PRECISION TAN MAX PAINT THICKNESS 0.30mm [NO TEXTURE] TO TP 85800010. o e ﬁ ]
= s POLE ASSEM |32mm Sq Face
13> AFTER PAINTING CLEAN M2 HOLES. THEN FIT TEM 3 THRU TO MEM 8 XX 03
o Fr MODEL: 5403AC
12. 2 x POLES REQD PER MAGNET. I e /S S _[oRaimo o, R
= .@. = A1/ 11907-0016—0( A
AUTOCAD 2000 [ScME 1:1Jwr7.0 kg [seEr 1 oF 1
8 7 6 5 4 4 3 2 _ 1
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PROPRIETARY REVISIONS
THIS DRAWING CONTAINS CONFIDENTIAL INFORMATION
PROPRIETARY TO GMW INC. IT MUST NOT BE REV DESCRIPTION DRAFT DATE APPROVED
REPRODUCED OR DISCLOSED TO OTHERS OR USED N ANY
THER WA, IN WHOLE OR I PART DXEPT 45 ATHORZED A | RELEASE 03/08/05] G.DOUGLAS
103.00
D
#6.60 THRU [x4]
92.50 CHAMFER EDGE 0.5 [CA= 77T0.01]A]
BOTH SIDES
[x4] R3.0 . - 10,50
4 V\A
0
I_AI mu
ﬁ—l R ”
N
100.00
90.00 83.00 C
) 17.00
10.00 S O+
N A
» alk
18,30 +0.2
RS.0 [x4] 16.00-¢0
84.50
B
NOTES:
1. MATERIAL: 6061—T6 AL PLATE
2. FINISH: ANODIZE [CLEAR] —
3. NO REQD: 2 PER MAGNET. meM] v [ PART NUMBER | DESCRIPTION [noTE
PARTS LIST
4. BREAK ALL SHARP EDGES 0.2mm. DRAVN DAE T DO _NOT_SCALE
iy caress e ot | MW o s o, ca s
naustria , oan Larlos,
W_.._zm MACHINE FINISH ON EXTERIOR EDGES FENGREENG DR Tel: (650)802-8292. Fax: (650)802-8298. A
X.XXX EX +0.03 | TITLE
6. PART NO SUFFIX DENOTES SPACER THICKNESS. [E.G. —16 SPACER IS 16mm THICK
ﬁ mm THE SHFEEE™  pOLE SPACER
7. SPACER THICKNESS IS HALF THE REQUIRED MAGNET POLE GAP, 16mm SPACER=32mm MAGNET POLE GAP. X 1 fo L MODEL: 5403AC
FINISH E 18v [SIZE [DRAWING NoO. REV
NEXT ASSY SYSTEM THIRD ANGLE PROJECTION
T .@. — A2(17907-0017-0-16| A
AUTOCAD 2000 SCAE 1:1 [WT kg [ sueer 1 oF 1

| Z 3 x 2 | 1 |
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PROPRIETARY REVISIONS
THIS DRAWING CONTANS CONFIDENTIAL INFORMATION
PROPRIETARY TO GMW INC. IT MUST NOT BE REV DESCRIPTION DRAFT DATE APPROVED
REPRODUCED OR DISCLOSED TO OTHERS OR USED N ANY
VR WA, N WO OR PN T 4 ATHRZED A_| RELEASE, REDRAWN FROM DWG NO 17612640 07/01/03 G.DOUGLAS
110.00
81.00
D
—— 41,00 —
_\ 10.00
I Y N S R ]
22.50
o [ ! -
a7 82.00 107.00
C
R10.0 [2 PLS]
[l
T
( ] <«
9.0 THRU
64> 2 PL
........................ f B
30.00
® o —
M8 THRU
4 PL (2 EACH SIDE
meM [ oy | PART NUMBER | DESCRIPTION NOTE
PARTS LIST
NOTES 14,00 G.bouctas |or/oyes| DONOT SCALE | NIV
1. MATERIAL: 127 X 63 X 15 M. S CHANNEL 82.00 GHECK DATE | omensios & Toeraces | 955 |ndustrial Rd, San Carlos, CA 94070
(UNLESS OTHERWISE SPECFIED)
ENGINEERING | DATE s Thos o Tl (650)802-8292. Fax: (650)802-8298.
2. DE BURR & BREAK SHARP EDGES e A
3. FINISH PAINT PRECISION TAN TO BSL: TP85800010 7507050 54035020 wmx w.m mmm VERT MTG BRK
11901080[ 54036650 2= IMODEL:5403 /5403E
11901100] 5403 FINISH Nau\ 1.6/ [SIZE | DRAWING NO. REV
NEXT ASSY SYSTEM THIRD ANGLE PROJECTION
Gy £ /2] 17901610 A
AUTOCAD 2000 SCALE 1:1 _s_.xm _mzmm_. 1 oF 1
4 3 A 2 | 1 |
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PROPRIETARY REVISIONS
THIS DRAWING CONTANS CONFIDENTIAL INFORMATION
PROPRETARY T0 GHW ING. T WUST NoT € REV DESCRIPTION DRAFT | DATE | APPROVED
GTHER WAY, N WHOLE OR IN PART EXCEPT AS AUTHORZED A | RELEASE, REDRAWN FROM DWG NO 1761250 11/25/97| G.DOUGLAS
IN WRITING BY GMW INC.
END VIEW SIDE VIEW U
9.0 THRU —82.0—
[4 PLS]
— 41,0 —
| D / —
7
——6.0
2 PLs | 82.0
—130 150.0
4 ? ? c
|
48.0
__—R6&6 MAX _
mmM S ]
BOTTOM VIEW <
®14.0 THRU
(e n_.mu/ R4.0 [6 PLS]
} M |
50.0 b (5
R S . 296 B
110.0
220.0
130,0——
260.0
meM [ oy | PART NUMBER | DESCRIPTION NOTE
PARTS LIST
DRAWN DATE
NOTES G.ooucLas | 1/zs/m| PO NI SCE | GMW
e CHECK DATE e oo 955 Industrial Rd, San Carlos, CA 94070
1. MATERIAL: M/S PLATE 6MM THICK ENGINEERING DATE LINEAR | INCHES/| mm Tel: A@GOvaNImNQN. Fax: A@UOVGONlmem. >
XXXX . +0.03 | TITLE
2. DE BURR & BREAK SHARP EDGES 0. 2MM 507050 SisEe g0 e e ans ANGLE BRACKET
g S L MODEL:5403/5403E
3, FINISH: PAINT PRECISION TAN TO BSL: TP85800010 11901080] S403EG—50[pgs 5 [ xo5 .
11901100, 5403 FINISH Nau\ 1.6/ [SIZE | DRAWING NO. REV
4, NO RE@Dr 2 PER MAGNET. NEXT ASSY | SYSTEM |THIRD ANGLE PROJECTION >M \_N©O\_ N_.WO >
SOFTWARE
AUTOCAD 2000 @ m ScAE 1:2 [wr kg [ sweEr 1 oF 1
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IETARY REVISIONS
WC T MUST ROT REV DESCRIPTION Jorer | owre | aperovin
'REPRODUCED OR DISCLOSED TO OVHERS OR USED M
OTRER WY, B WIOLE OR M PART BXCEPT AS ATHOZED | A | RELEASE | I31 05] M. Di
7 \ N
Electromagnet Tool Kit
For B408AC,
Part No:_19907-0002-0
S 0 s o DL
S -/
7] 2]350-006 SCREW _HOSE CLAMP, SMALL, SS TRIDON
6| 1148561 SCREWDRIVER, SLOTTED, XCELITE
5] 1]48640 SCREWDRIVER, #1 PHILLIPS, XCELITE
4| 1]250017 HEX KEY WRENCH, 17mm, Mr. Metric
3] 1|BLX 9mm HEX KEY WRENCH SET, BUNDHUS
2| 1]10907-0002—0_A| LABEL, IDENTIFCATION, 5403 & 5403AC
1| 1fv401 STORAGE BOX, PLASTIC, FLAMBEAU
—— [meM | arv | parr Numeer DESCRIPTION NOTE
PARTS UIST
DATE DO NOT SCALE Bﬂ ‘)N
m_‘&h&.mﬂgﬁ mu.um:_%_a San Carlos, CA 94070
Industrial n Carlos,
> | Mag, 05 queess onesne specren) y 290 !
NOTE: e EEHMH@IHIH_M (650)802-8292. Fax: (650)802-8298.
XXX
OT REQUIRED FOR MODEL: 5403AC MAGNET.
USED ON MODEL: 5403 WITH VARIABLE POLE CAP MECHANISM ONLY.
NEXT ASSY
SOFTWARE
AUTOCAD 2000
8 7 6 5 4 4 3 2 _ 1
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PROPRIETARY REVISIONS
THS DRAWING CONTAINS CONFIDENTIAL INFORMATION
PROPRIETARY TO GMW INC. IT MUST NOT BE REV DESCRIPTION DRAFT DATE APPROVED
REPRODUCED OR DISCLOSED TO OTHERS OR USED IN ANY
ﬂ__da‘”«_ru J-_ﬂhnﬂiz_ﬂuq EXCEPT AS AUTHORIZED A | REDRAWN FROM DWG NO: 18800281 cm\cm\g G.DOUGLAS
- B |ADD NOTE 3 i.\._u\om G.DOUGLAS
C |INCREASE CRATE HEIGHT, 5403AC ADDED TO NOTE: 2 cm\mm\om G.DOUGLAS
D
/ REMOVABLE COVER
N K \ NI [
& _W & A
COACH SCREW _w
12 x 90 [4 PLS]
STEEL WASHERS
{ p 12 x 20 x 2 [4 PLS]
d N NYLON PACKING WASHER C
i h 14 x 20 [4 PLS] 600 (2361
g p MARK CRATE HERE WITH MAGNET
SERIAL NUMBER WITH FELT TIP PEN.
o [::]
. ) o ﬁ p %
e == COVER SECURING SCREWS ¢
1x_u 03 sn[xx£ [H [8 PLS]
7 20 430 h
» 1 A vZZ72
750 [295] 400 [15.71 B
L MARK CRATE HERE WITH MAGNET MODEL NUMBER WITH FELT TIP PEN.
NOTE: DO NOT GLUE or STAPLE TOP COVER TO PALLET
NOTE: [SHIPPING WEIGHT: 150 Kg [330 Ibs] |
1. THE 5403 SHIPPING CRATE HAS A ONE PIECE COVER —
THIS DRAWING SHOWS MODEL 5403 ELECTROMAGNET
SAME SHIPPING CRATE CAN BE USED FOR mujaow ]| earr nowpR | ____ DESCRPTON NOTE
MODEL: 5403AC, 5403FG, 5403EG—20 & 5403EG-50 _— S Do oS
3. SEE DRAWING NO: 18900771 FOR CRATE CONSTRUCTION DETAILS | C.DOUGLAS | #/21/0k| FRom DRAWING GMW
CHECK DIMENSIONS & TOLERANCES | 55 |ndustrial Rd, San Carlos, CA 94070
CRATE PLYWOOD TO BE MARKED ON SIDES AND TOP STATING TIMBER IS HEAT TREATED. OMESS oneR SPeceeDy
ENGINEERING | DATE o ol 16 (650)802-8292. Fax: (650)802-8298.
S SN oratE ssy |
1. REMOVE THE COVER SECURING SCREWS XX um 03 MODEL: 5403
2. GRIP THE COVER AT THE TOP LH AND RH CORNERS = A :
- SIZE DRAWING NO. REV
3. LIFT THE COVER VERTICALLY HIGH ENOUGH TO CLEAR THE MAGNET N s |_sn [T MG FRESION A 1) |1 2000770 c
SOFTWARE
4. MOVE THE COVER SIDEWAYS AND PLACE ON FLOOR o SOTTHARE @. = T e T

4 3 4

1

]



SERIES 3450/3450R/3455R/3455RBV 15 AMP THERMOSTATS

Typical Applications:

Power Supplies
Communication
Equipment

Medical Equiopment
Gomputers (Where

High AMP Loads are
Present)

The Series 350/3455R is a snap-acting, non-
adjustable precision thermostat especially suited

for industrial and electrical equipment.

The 3450 (390" or 10mm overall) is ideal for
applications that require precision control of high

electric loads to & Amp resistive,

The 3450R and 3455R have a patented metal
insert rivet construction.

The 3455R (484" or 12.5mm) overall, has higher
spacing as required by European approval
agencies. Model 3455RBYV is an epoxy overmold
version of the 3455R, specifically designed for
electrical insulation or protection in a high
humidity environment. Consult factory for
performance qualifications.

To insure that a safe combination of thermostat
and application is achieved, the purchaser must
determine product suitability for their individual
requirements,

Rrghid Ingar] Slesee Constrgchion
[A50R mea JL55R)

Smitching
# dermn

-0
Transfes Fin Digs: Ratyingt
Bimial Desc
*Series 3450/ 34500 / 3455R / J455RBV
MODEL ELECTRICLIFECYOLES 120 VAC 240 VAC VA
3450 100.000 .04 = C
345081 100,000 154 234 T2
3455R 100,000 44FAZEALRA 22FLATLAAA -
6000 SEAASLBLRA ZOFLAITALRA -
3455RBV 100,000 158 B3 -
6,000 SHAMALRA 284 170AR -
A Aaops
FLA: Full Liad Arnps
LEA: Locked Roior Amps
Cantacts &re avallable lor millivolt and miSlhsenp spplications

*lnclodes UL and CSA ratings
Canmalt Flmwood Sersors for additions! ratings

Key Features:
* Elactric Rating to 15 Amp 120 VAC Resistive

* Environmental Exposure ¢ to 350°FF
(~18° to 177C)

Ul recognized and CSA certified and European
Approved

= Single-Pole, Single-Throw (SPST)
* Pre-set and Tamperproof

# Variety of Mounting Brackets and Terminals
Availabie



SERIES 3450/3450R/3455R/3455RBV 15 AMP THERMOSTATS

Standard Temperature Characteristics

2 o TF
0 lo 25°C

BO° fo 200°F
25" 10 95°C

2 to 250°F
96" o 120°C

251 to 302°F
121.7° o 148.9°C

:+
o

Lo e ] o m onih Lhoen tn & emoan

Tolerance
Aliwzble

+ al mean
temperstE

sat poitz
10 £"F £°C
28 B 44
28 T 3%
28 6 33
28 B 313
28 8 44
28 ¥ 339
28 B 33
22 5 2B
44 B 44
39 7 39
33 6 33
28 6 28
39 8 44
38 7 39
38 7 339
33 7 30

Stendard

Meaan

Differential

Mominal degrees

Disbwanen) cpeing

] closing

pints

“F G

J0-50 16-28
25-29 14-16
20-24 11-13
15-19 &N
30-50 16-26
220 14-16
024 11-14
15-1% B-11
30-50 16-28
25-29 14-16
20-24 11-14
15-19 &1
30-50 16-28
30-50 16-28
20-29 11-16
15-1% 31

m
I

Gt sevording 1o kevel of acoerscy required. Ceraup | with grestest Ltivade is less expensive than Geoup I, e
Flease consult factony for temperature ranges, tolerances and differentials not sosed, Tl operating
temperature ranges inclede iderances.
The £ tolerances shown have been esshlishied after careful review af many thermostat applicitions. Anempdn
should be made to establieh the wides) accepable tnlerance possible. For example, the chast may st o ilerance

of 357 F (28"} however, <6°F £5.5°C) may be acceptable for the application ar seduced cost.

Nete: Temperalure checking meihads may he sghth different, and alfowance for a 1.5°F (170 vadanee sheould

ke considered.

See Sectlan B of the Terminal and B

Lruide for di

| chearscteristcs,

Operating Parameters

Diejectric Sirength

Mil-5T0-202 Mesod 301 -2000 WAG 60 Hz -
Terminal o Case

Mik-5T0- 202 Method 302 Cond. B - 500 Megohims -

Insutation Resistance
5ill) Vit OC apphed
Enviranmental Exposare (1° fo 350°F <187 1 177°0)
Operating Temp. Fange 32 to 302°F 40 to 150°0) ) o
Comiact Aesstance Wl-5T0-202, Method 307 - 50 Milohms
Marking MSTD-1 285 )
Weight B Grams (Brackets and wire i8ads nof included) —
Materials Base Fhaionic

Terminals: Fated Brass or Siesl

Closura: Aluminum, Stainfess Steel, or Brass
Brackets: Aluminum, Stankss Steel of Brass
Lomacts: Shar

UL and CSA Listngs

UL atnl 254 Listings are for wse in equipment where the accentahiling
of the combiraion of the themsoesiar andd ecpuipimesi is determined by
Underwraers' [aborataries. Ine. and/or i Canacdian Standards

Adscitalion

UL Flle E4E008, U1, File SA44658 (3455RBY anby), UL File MRS
CHGGE only), US4 File 21028
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