EMP 400IU Pulse Generator

Applications

The 400 J Pulse Source is a system which is very flexible. You can use it as a single event fast rise, high peak
current pulse source of variable energy from 300 to 400 Joules. You can pump 40 to 60 Kv at 60 to 75 Ka in to
desired target Load. It can be used as a strip line geometry ( Low Inductance ) discharge system that can also
work as a kilo ampere linear injector. You can also use it as a Bridge Wire Exploder by Connecting a Wire
between the two open ends. It can be setup as a EMP Generator dumping a fast rise pulse of seed current
into a flux compression generator exciting a resonant circuit with a properly coupled radiator, wave guide or
parallel plate geometry. It can also be used for vaporization, nano-particle formation etc.

Product description

The Pulse Generator is essentially a source of stored energy where we charge a capacitor and discharge it
through a low loss spark switch into a target load, bridge wire etc.

The system is supplied as a two part device consisting of the CONTROL SECTION with all controls and meter-
ing. The second part is the DISCHARGE SECTION along with the storage capacitors, spark switch, voltage
multiplier, and trigger transformer. '

Circuit description

The charging electronics reference figure 1 schematic steps up 115 /230 volts AC to over 15,000 volt at 25 kHz via
a half bridge MOSFET switching circuit. This high frequency energy is fed to the x 5 multiplier board in the
discharge section where it charges the storage capacitors through a high voltage de-coupling resistor. This
voltage is multiplied to an open circuit value of over 75 kv. You will note that the charging current of the capacitors
is controlled by the leakage inductance of the transformer in the charging and control section. This method
eliminates power robbing resistors and charges the system quickly and efficiently.

The triggering electronics reference figure 2 schematic consists of an inverter that is located in the control sec-
tion. This inverter generates 600 volts dc that is necessary for charging the trigger capacitor located in the
discharge section along with the triggered silicon switch. The actual trigger signal is generated from an external
source via the "BNC” connector located on the front panel of the control section. An internal trigger signal is via
a push button switch designated as “FIRE” on the front panel.



An umbilical cord connects the various functions between the controland discharge sections. Connectionsand
function identifications are noted on the schematic.

Unpacking
Verify the crate is in its upright position and proceed to unpack. Verify any visible damage and contact the factory.
The unit is on castors for mobility.

Setup for Initial Test

*5.

6.

DANGER: this device does not have protective interlocks that remove power when the protective panels are
removed. Use extreme caution

Locate the unit away from any sensitive electronic equipment. Place the CONTROL BOX behind the unit
asfar asthe umbilical leads will allow. Plug the cable into the header jack at the rear of the DISCHARGE
section. The high voltage banana plug is inserted under the multiplier section.

For added safety it is suggested to attach a stranded #14 grounding wire from the DISCHARGE section
frame to a dedicated earth ground.

Verify all switches are in the off position and the capacitor are discharged via the safety shorting cable.
Attach a piece of aluminum or # 30 copper wire across the output terminals as shown figure 3. You wiill
note three 1/4” brass screws for connections on each terminal. Only use one of these screws for this
test.

Remove the safety shorting lead across the main capacitor if any.

Operation (reference front panel functions reference figure 4)

T
8.
9.
10.

1.

12.

Plug unit in to a proper three wire 115 Vac outlet

Verify that the E CONTROL is full CCW

Rotate the KEY SWITCH to first position and note the NEON indicator illuminating.

Turn on the CHARGE and IGNITOR READY switch and note the meter immediately increasing to 30 kv
and stopping.

Slowly rotate the E CONTROL knob a few degrees and now depress the RECHARGE switch noting the
kilovolt meter jumping to a highervalue. Note that at any time the ABORT switch will deactivate this
charging function cycle. IF THE METER HAS A0 TO 5 SCALE ITWILL BE NECESSARY TO MULTIPLY
BY TIMES 2. YOU CAN READ DIRECT ONAOQ TO 10 SCALE

Repeat steps 11 until the meter reaches and reads the voltage value you desire up to 60 kv. This may
take a few times to get the require final charge. You may mark the position of the E CONTROL knob for
future settings. Note undesirable flashover may occur over 60 kv and damage to the elec
tronics may occur.

*If the unit contains a conic antenna you can connect the test wire between the spheroid electrodes



13. Quickly depress the FIRE button and note a loud explosion will occur as the bridge wire detonates.
Note that the spark switch might not trigger at a charge voltage below 30 kv.

14. Once the Gun is fired ensure that the capacitor is completely discharged. To ensure no recharging of the
capacitor occurs (unless you want to fire once more ) turn the CHARGE switch off. To discharge the
capacitor completely, use the safety discharge lead by connecting it to the upper High potential rail
reference figure 3.

DANGER: Do not short outthe capacitor with the safety probe if the voltage is over 5000 volts. Either recycle
triggering or allow capacitor to discharge with time.

It is important to discharge the Pulse Gun and keep a shorted wire across the capacitor terminals when
working on any part of the system.

NOTE: It is the nature of “the beast” to damage field effect semiconductors (FET) due to fast rise impulse
fields etc. Once in a while you might knock out Q1, Q2 and the IR2153 driver chip in the charger section.
These are easily replaced as they are mounted in screw sockets and do not require soldering to change .
Note to always replace the entire three pieces. We have included spares for replacement

NOTE. When the system s triggered the energy in the capacitor is discharged in the Antenna, through the Triggered
Spark gap or explodes the bridge wire disrupting the LCR circuit. Any radio frequency energy generated can be
propagated in a parallel heam due to a Conic Reflector or other suitable radiator. Once the energy is fired a loud
discharge will be heard. Certain electronic objects in front of the radiatorwiill reset or can be permanently destroyed.
Proximity of less than 1 meter can permanently damage the mother chip (Processor) of most computers.

Using different type of radiating antennas can be very helpful for better ranging. We have heard reports from some
customers that this model has been used with especially proprietary tuned antennas for ranges beyond 30 meters
It has beenfound that the most suitable disturbances are done in equipments having plastic enclosure and non metallic
enclosures. Normal range with a properly tuned antenna can be 2 to 8 meters for generating interfering and damaging
electric fields. This influence can reset PCs, lab tops or any other devices using sensitive gate charge devices.

Exposure can obviously cause permanent damage.
NOTE: Three capacitors are parallel connected to reduce discharge inductance
NOTE: Aluminum is used for the discharge circuit as four paralleled and sandwiched strips of 1/16” thickness. 1/4”

plate is used for individual connection to the capacitors. Skin depth is greater in aluminum than copper butwe find very
little or no difference in the peak discharge current as the inductance is the controlling element in the equation.



Don’ts for Pulse Source

a) Neverpluginto a higher rated input voltage.

b) Neverfire near explosive materials.

¢) Nevertouch metal parts when in a charged condition.

d) Do not fire around personal unless they have hearing protection.

e) Neverattempt to dismantle the device as, many parts cannot be repaired. Alvays contact the factory for

repairs.
Do’s for the Pulse Gun.

a) Always verify the capacitors are discharged and the safety shorting cable is in place.
b) Alvays treat the systemas it is on before making any changes.
c) Allcomponents are modularin nature and fault finding is usually easy by referring to the circuit diagram pro-
vided.
d) Maximum effort has been taken to provide minimal high voltage exposed parts. The output circuitry consisting of
the COMMON RAIL return ground and OQUTPUT hars are enclosed due to dangerous potentials.

Applications

This source is used for pulsed wire detonics, Bridge wire explosion, EMP generation, Vaporization, Nano particle
formation etc.

The EMP generators are sold as tools for the researcher foruse in the field of EMP generation and related
studies. The units generates a single event high energy pulse that can be used for current charging a LCR
circuit and disrupting it with a exploding wire bridge, producing the seed current for a flux compression genera-
tor, generating a pulsed electro magnetic wave using a wave guide or other suitable antenna.

We normally do not offer engineering approaches to developing a radiated pulse as much of this research is
proprietary. so can not answer. The only thing we can offer is the pulser being obviously a very valuable tool in
this research. Several research facilities have generated some very interesting results but unfortunately all
information is classified as "their" proprietary research on this EMP research.
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Figure 2 Ignitor for Spark Switch EML4001U
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Figure 3 Overall major
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Figure 4 Front panel functions
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Designation of Front Panel Functions

POWER - Neon lamp indicates MAIN POWER key switch is "on"

CHARGE - Initiates the charging function programmed by the E CONTROL

READY LED - Flashes when charge voltage reaches the programmed value.

NOTE that once the programmed voltage is reached the unit cease charging until the RECHARGE switch is again

pushed

ABORT - switch stops the charging cycle at anytime. Starts again by again pushing the RECHARGE button.

E-CONTROL - Preset the voltage of the charge cycle interval.

IGNITOR READY - Charges the ignitor capacitor. Charge voltage is 600 volts and occurs in seconds.

FIRE - Internal manual triggering of the event

EXT TRIG - Extemnal controlled triggering of the event

METER - Notes accumulated charge voltage on the capacitors.




Figure 1 EMP400IU Series Programmable charger and Ignitor
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Figure 2 Ignitor for Spark Switch EML400I1U
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400mm

4 L
SPARK SWITCH Y
d =150-200 mm
CIRCUIT
UNDER TEST
GAP
,\\J ] |
T Shape a metal bar approx 100 mm
wide by 5-7 mm thick as shown
GROUND POINT The gap can be kept to approx 10 mm or

- you can terminate into an inductiveless
carbon or silicon resistor bank.

Potential gradient = voltage/d(seperation)
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