Instruction Manual - DALE600/600E

	
	WARNING 

TO ENSURE TOTAL SAFETY TO THE PATIENT, DISCONNECT ALL PATIENT CONNECTIONS TO THE DEVICE TO BE TESTED BEFORE STARTING 



It is best to start from the same position each time. Place the analyzer's switches in the following initial positions: 

    Neutral Switch

CLOSED

    Polarity Switch

OFF (center)

Plug the DALE600/600E into an outlet properly rated. The analyzer is equipped with a hospital-grade power plug. Grounding reliability can only be achieved when the analyzer is connected to an equivalent power receptacle marked "Hospital-Grade". 

Grounding is important for personnel safety and to make some of the tests offered by the analyzer. Do not circumvent for any reason. 

The three (9) neon lights should provide indication of the polarity and condition of the outlet used. 

~ ~ ~   




	USING THE ANALYZER 


VERIFYING THE POWER OUTLET CONNECTIONS 

Note: Not applicable to isolated power systems


Three neon lamps provide indication of the polarity and condition of the outlet being used as determined by the follwoing chart: 
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Note: Does not check Open Neutral or Neutral/Ground reversed



MEASURING THE LINE VOLTAGE 

From the recommended starting position, set the FUNCTION (7) switch in LINE VOLTS position. The digital display (8) will display the line voltage with a resolution of one (1) volt. Switching the POLARITY (4) switch to the NORMAL position and turning on the DUT, the meter display will continue to read line voltage but under the load of the device being tested. 

MEASURING THE DEVICE'S CURRENT 

Switch the FUNCTION (7) switch to CURRENT. The meter will display the device's current to 19.99 Amperes. The POLARITY (4) switch must be in the NORMAL, the NEUTRAL (3) switch in the CLOSED position. Turn the DUT on, and place it in its maximum load condition to obtain proper reading. 

MEASURING THE CHASSIS GROUNDING RESISTANCE 

This test is only applicable to devices utilizing three wire (grounded) power cords. Connect the black coil cord cable (provided) to the CHASSIS connector on the top panel of the analyzer. Clamp the clip of the cable to the DUT's exposed chassis, or to the enclosure if conductive. Care should be taken to assure that bare metal is reached and both jaws of the clip are in contact with the chassis. Metal labels or incidental conductive hardware should not be used for this test. 

Once connection is made, rotate the FUNCTION switch (7) to read RESISTANCE, and read its value directly in ohms. This test is best made with the POLARITY switch in the OFF position. 


LEAKAGE CURRENT MEASUREMENTS 

There are two leakage current measurements of interest. See section on "What is Being Measured" for discussion on the source and differences of the two forms of leakage currents. 

CHASSIS (ENCLOSURE) CURRENT 

The chassis (enclosure) current is that current that flows between the conductive chassis (or enclosure) and earth (ground). This is being measured through one Kohm impedance. 

Connect the black coil cord to the CHASSIS connector on the analyzer. Clamp the clip on the cable in turn to accessible conductive sections of the chassis and the enclosure. Metal labels or incidental conductive hardware are not applicable for this test. 

To make the measurement, place the FUNCTION switch (7) in the CHASSIS position, and press the ISO TEST/LIFT GROUND switch (5) to LIFT GND. 

Read the leakage current directly in microamperes (µA). Readings should also be made under all combinations of the POLARITY (4) switch (NORMAL and REVERSED), the NEUTRAL (3) switch (CLOSED and OPEN), and devices power ON and OFF. 

Be sure to pause in the center OFF position when 
switching between the NORMAL and REVERSED positions.

To check the chassis leakage current with ground intact, read the display with the ISO TEST/LIFT GROUND (5) switch in the normal center position. The reading should be very low, even zero. 

EARTH CURRENT 

The earth leakage current flows normally in the ground wire of the device and this only applicable to devices utilizing three wire power cords. 

The earth current is measured in the EARTH position of the FUNCTION SWITCH (7), by momentary actuation of the LEAKAGE (5) switch to the EARTH position. Read the leakage current directly in microamperes (µA). Readings should also be made under all combinations of the POLARITY (4) switch (NORMAL and REVERSED), the NEUTRAL (3) switch (CLOSED and OPEN), and devices power ON and OFF. 

The EARTH current measurement is most useful when testing devices with nonconductive (double-insulated) enclosures and no chassis to which one can clip the black chassis cable. The earth current then provides a measure of the leakage current to any internal chassis provided. 

LEAD TO GROUND (PATIENT SOURCE) CURRENT 

Patient lead to ground leakage current is that current that would flow through individual patient leads and all patient leads connected together, if the patient was to come into contact with earth ground. 

Connect the patient leads to the corresponding snaps (10) on the top of the Analyzer. If the device has 10 leads, connect the limb leads and C1 initally, and repeat with C2 through C6. Lead nomenclature for this test in not important. 

Select LEAD-GND with the FINCTION (7) switch, and read leakage current in microamperes (µA) for any combination of the POLARITY (4) switch, the NEUTRAL (3) switch, the ground intact and lifted, and the DUT power ON and OFF for the patient lead selected by the LEAD (6) switch. 

Rotate the LEAD (6) switch to each lead to test individually and then to ALL for testing with all leads connected together. 

LEAD-LEAD (AUXILIARY) CURRENT 

The Lead-to-Lead current is the current that flows from any patient lead to any other patient lead and to all other leads connected together. 

Measurement is made with the patient leads connected to the corresponding snaps (10) on top of the analyzer and the FUNCTION (7) switch placed in the LEAD-LEAD position. Selection by the LEAD (6) switch will test the individual leads. Note that the ALL position has no meaning in this test. 

LEAD ISOLATION (PATIENT SINK) CURRENT 

WARNING
HIGH VOLTAGE, 120/240 VOLTS WITH RESPECT TO EARTH GROUND IS ACCESSIBLE AT THE PATIENT CONNECTIONS (SNAPS) DURING PART OF THIS TEST. TAKE CARE WHEN HANDLING THE PATIENT LEADS.

The patient lead isolation current is that current that would flow in individual leads, or all leads connected together, if line volts (120/220) with respect to earth ground were to come into contact with the patient. 

Measurement is made with the patient leads attached to the corresponding snaps (10) on top of the analyzer, the FUNCTION (7) switch placed in the LEAD ISO position, and the individual lead to be tested is selected by the LEAD (6) switch. To apply the high voltage to the lead safely, press the ISO TEST/LIFT GND (5) switch to ISO TEST. The voltage is only applied when this dual rocker switch (6) is pressed. While the ISO TEST is energized, read isolation current directly in microamperes (µA). Test should be performed in all combination of the POLARITY (4) switch, NEUTRAL (3) switch and the the device under test ON and OFF. 

EXTERNAL MEASUREMENTS 

The DALE600 and 600E provide the capability of making leakage current and isolation current measurements between selected points. For leakage current measurements, connect the black coil cord cable (Dale part number 600/100) to the CHASSIS connector, and the red cable (Dale part number 600/200) to the EXTERNAL connector on the top of the Analyzer. 

With the FUNCTION (7) switch in the EXTERNAL position, clip the two cables to the two points for which the leakage current is to be measured. The meter (8) will display the leakage current between the two pointss to 1999 µA. The number displayed is also the voltage gradient in millivolts between the two points based on a voltmeter with an input impedance of 1,000 ohms. 

To measure the electrical isolation of a probe or transducer, electrical connection must be made to each sides of the isolation barrier by a red and black cable as described above. Set the FUNCTION (7) swich to EXTERNAL and press the ISO TEST/LIFT GND (5) switch to ISO TEST. This will apply isolated line voltage between the two sides, and the meter (8) will display the isolation current that flows directly in microamperes (µA). Actual method for making connection to either side of the isolation barrier will vary with the device to be tested and thus full details cannot be provided here. Dale has developed a series of adapters for specific application and will be happy to work with you on your specific needs. 

In addition, the DALE600/600E can make Resistance Measurements between selected points. If electrical devices are involved, it is desirable that they be turned off. 

Connect two black chassis cables (600/100) the the CHASSIS and EXTERNAL connectors on top of the analyzer, and clip onto the two points to be measured. Set the FUNCTION (7) switch to RESISTANCE and the digital display (8) will read the resistance between the two points. To compensate for possible DC components in the leakage current flowing between the two points, reverse the two clips and average the readings. 

Note: In order to make this measurement, if will be necessary to remove the device under test from the analyzer's receptacle (2).
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Figure 1. DALE600/600E Analyzer 
front panel controls and indicators 
	1.

Power Cable supplies power to the analyzer and the DUT. The measurement circuit is energized when the power cord is plugged into an outlet. There is no ON/OFF switch.

2.

Test Receptacle for supplying power to the device under test.

3.

NEUTRAL SWITCH permits making leakage current measurement under the OPEN and CLOSED neutral condition as required by UL and IEC.

4.

POLARITY SWITCH with center OFF position permits testing with both the NORMAL and REVERSED polarity of the line. Be sure to pause in the center OFF position before changing polarity.
5.

ISO TEST/LIFT GND switch is a dual function switch. The ISO TEST position will energize the selected patient lead at line voltage, and the LIFT GND position will open ground to the device for leakage current measurement. 

6.

LEAD switch directs the selected patient lead measurement to the desired lead.

7.

FUNCTION SWITCH provides direct step selection of the measurement to be made. This is a 9 position rotary switch.

8.

DIGITAL DISPLAY is a large ½ inch, high contrast 3½ digit LCD display of the measured parameter. This will read up to 1999 with decimal points where required.

9.

OUTLET INDICATORS verify the polarity and wiring of the outlet to which the analyzer is connected. Only correctly wired outlets should be used. (Not applicable to isolated power systems).

10.

Patient lead snaps provide means for connection of the patient leads for leakage current measurements.




