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1.0
General
1.1
Introduction
         
The Model TS-421A test set is a rechargeable, handheld instrument designed for testing airline escape slide lighting systems, light harnesses and batteries. This test set includes a voltmeter and ammeter with touchscreen operation, a 5VDC power supply and a removable protective cover. The unit is provided with a 120/220 VAC charger and adapter for international use. An additional accessory for preparing the test set for shipping is also provided. The significant upgrades to the TS-421A test set include a new Battery Module with two lithium-ion 18650 cells.  New shipping requirements apply.
The TS-421A replaces the original TS-420 and TS-421 test sets which are inactive for procurement. TS-421 test sets may be upgraded to TS-421A upon return to BaseWest. 
1.2
Function
The Model TS-421A provides the following test modes selectable at the Home Screen:
•
Voltmeter Mode with built-in load bank – The Voltmeter Mode is used to test the condition of the slide lighting system battery. A touchscreen interface provides for the selection of resistive loads including an open circuit (no load) test. Testing is initiated with the RED press-to-test button.
•
Ammeter Mode with regulated power supply – The Ammeter Mode verifies the electrical current draw of the slide light harness with power supplied by the test set’s regulated, internal 5 VDC / 3A power supply. This test provides a built-in 30 second timer that allows a hands-free walk-around to visually confirm luminaire operation. Testing is initiated with the RED press-to-test button.

The test set is turned ON by pressing the RED button which illuminates whenever the test set is ON.  The HOME screen appears with Voltmeter and Ammeter test selection options.  If Battery Module recharging is required, the screen image to the right appears. 
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                                         HOME Screen               Charging Required

1.3
Test Connections
Test connections are made at the connector block on the top of the instrument, shown in the following image. These connections include a 4-contact receptacle to mate with the test lead of the slide light battery and polarized contacts to test individual light harnesses. Marked polarity must be observed when testing individual LED-based harnesses.  
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                                  Test Connections / Connector Block
1.4
Screen Icons
1.4.1
BATTERY Icon -  This icon is located on the top right corner and provides a constant indication of Battery Module status as follows: 
· Green – Fully charged

· Yellow – Partially charged (above 30% capacity) and OK for operation

· Red – Requires recharging unless the TS-421A is scheduled for shipment by air (See Section 5.0).
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Battery Icon
1.4.2
HOME Screen Icon -  Clicking this icon on any active screen will return the test set to the HOME screen.
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Home Screen Icon
1.4.3
GEAR Icon - Clicking the GEAR icon prompts the Calibration and Shipping mode (see Section 5.0)
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GEAR Icon
1.4.4
RECHARGING Icon – The “lighting bolt” icon indicates the test set is recharging.
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RECHARGING Icon
1.5
Recharging
Recharging the Battery Module is accomplished with the P/N 36-1019 or P/N 36-1022 120/220 VAC charger provided with the unit. Chargers provided with the earlier TS-420 test set may continue to be used with the TS-421A. The recharging port is located at the lower right-hand side of the test set. 

The recharge warning screens are presented below. The screen to the left is an initial warning that occurs only in the Ammeter mode at a safe battery recovery voltage. The screen to the right appears for 10 seconds in both the Voltmeter and Ammeter modes when the  Battery Module voltage is at a critical level and recharging is required before the next use of the test set. 
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                         Initial Ammeter Warning                    Final Warning
1.6
Test Reading Display Timing
Voltmeter and ammeter test readings remain on the screen for 30 seconds. After 30 seconds, the screen goes dark and the RED button begins to blink for 90 seconds in the Voltmeter mode and 120 seconds in the Ammeter mode. While the RED button is blinking, the last test reading can be recovered by either pressing the RED button or the touchscreen.
1.7
Automatic Time-Outs
If the test set is left ON and unattended for 90 seconds, the unit will automatically turn OFF, erasing the last reading. The unit can be manually turned OFF by returning to the Home screen and pressing the RED button or by holding the RED button for 3 seconds at any screen. 
2.0
Voltmeter Mode (Slide Light Battery Testing)

2.1
Connect the 4-contact test lead of the slide light battery to the mating receptacle on the connector block.  The mating connectors are keyed for proper alignment.
2.2
Turn the test set ON by pressing the RED button. Press the VOLTMETER icon on the HOME screen, and the load selection screen appears as shown below.

NOTE:  If the battery under test is not connected, or connected improperly, pressing the RED button creates a three-pulse vibration, and a “Check Connection” prompt appears. 

2.3  
Select the resistive load specified by the slide manufacturer’s CMM by scrolling through the loads with the left and right arrows shown in the Select Load figure, below.
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2.4
Once the proper load is selected, press the RED button to initiate the test. A three-dot loading icon appears momentarily until the voltage reading is presented.
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                       Press to Test                     Test In Process                     Voltage Reading
When testing slide light battery voltage under load, output voltages vary dynamically depending on the load itself, time on load, and configuration of the slide light battery under test. The TS-421A provides load selection options and a standardized 3-second test to assure a proper acceptance test voltage is provided. Re-testing batteries prior to completing post-test recovery will result in different test voltages.
2.5
The test reading remains visible for 30 seconds after which the screen goes dark, and the RED button begins to flash for 90 seconds. The test reading can be retrieved while the RED button is flashing by either pressing the RED button or the touchscreen.
3.0
Ammeter Mode (Light Harness Testing)
3.1
Connect a light harness to the test set in one of two ways:
· If testing an individual lighting harness - Connect lighting harness directly to two polarized contact pins in the connector block.  Be sure to observe polarity; in most cases the BLUE wire is positive (+) and the WHITE wire is negative (-).
· If testing a lighting harness system while connected to a slide light battery -  Connect the 4-contact test lead of the battery to the mating 4-contact receptacle on the connector block.
3.2
Turn the test set ON by pressing the RED button. Press the AMMETER icon on the HOME screen, and the ammeter screen appears.  
3.3
To initiate the ammeter test, press the RED button. The RED button illuminates, and a three-dot loading icon appears for three seconds until the ammeter reading is presented.
3.4
 If a lighting harness is not connected, pressing the RED button creates a three-pulse vibration, and a “Check Connection” prompt appears.
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        Select Ammeter Mode                 Press to Test                  Ammeter Reading  

3.5
The connected light harness will remain illuminated for 30 seconds, allowing the test operator to conduct a walk-around, hands free, to verify that all luminaires are operating.  
3.6
After the light harness is turned OFF, the test reading remains visible for an additional 30 seconds. At that point the test screen goes dark and the RED button flashes for 120 seconds. The test reading can be retrieved while the RED button is flashing by either pressing the RED button or the touchscreen.
4.0
Care & Maintenance 
4.1
The TS-421A test set is a sensitive electronic instrument and should be handled with care.  Damage to the test set body or touchscreen is not covered by warranty.
· It is recommended that the TS-421A be maintained on its recharge circuit with the P/N 36-1019 or 36-1022 recharger (and adapter, if necessary) when the test set is not in use.

· Be particularly careful to protect the touchscreen from any physical damage (damage to the touchscreen is not covered by warranty).

· The enclosure is not completely sealed; keep the test set away from rain, spills, and fluids to prevent damage to internal electronics.
· Do not apply external electrical inputs other than the P/N 36-1022 AC charger. Prior chargers 36-1002, 36-1005, 36-1019 may be used.
· Protect from extreme temperatures and humidity; it is best to store the instrument in temperature-controlled spaces.

· It is recommended to keep the protective cover in place at all times except for Battery Module replacement. (Note: the back of the protective cover is provided with a rotating stand that can be removed if it is not needed.)

· Avoid excessive exposure to sunlight and UV radiation.

4.2
Maintenance is limited to wiping the unit enclosure and touchscreen down lightly with a clean cloth moistened with alcohol.  DO NOT use cleaners or solvents.  

4.3
Field repairs are not authorized and may void warranty. Cell replacement, as described in Section 4.6 below may also void warranty.
4.4
The replaceable Battery Module (P/N 6-1037) constitutes the back panel of the test set enclosure. The Battery Module has an expected service life of 5 years before replacement is recommended. 
4.5
If the Battery Module charge retention becomes unacceptable for normal operation, the Battery Module can be ordered and replaced at any time without affecting calibration. Replacement of the assembly is accomplished as follows:
· Remove protective cover.

· Remove back panel of the test set; retain four attach screws.

· Disconnect the old Battery Module from the test set.  Discard the old lithium-ion cells or the entire Battery Module per local lithium battery disposal regulations.

· Connect the new Battery Module to the test set.
· Secure the new Battery Module to the TS-421A with four attached screws.

4.6 
Replacement of the two lithium-ion cells in the Battery Module is not recommended in the field unless absolutely necessary. If required, only the following cells may be used:

· Panasonic P/N NCR18650GA 

· Dantona Industries P/N LION-1865-34 

· Liion Wholesale P/N C18650PCB

4.6
The unit is provided with a P/N 36-1012 two-prong European-type adapter to mate with standard AC chargers.  Other adapters may be used as long as the input voltage is either 110/120 or 220/240 VAC.  

4.7
Should the TS-421A require return to BaseWest for service or calibration, contact Customer Service before shipping. Refer to Section 5.0 for shipping procedures. BaseWest assumes no liability for fines, penalties, delays, or damages arising from non-compliance with lithium battery shipping regulations.
5.0
Prepare for Shipment or Return to BaseWest
5.1
Customers are solely responsible for complying with all applicable regulations regarding shipment of equipment containing lithium-ion cells. Lithium-ion cells shipped by air must be at or below 30% state of charge and must remain installed in the Battery Module for shipment under UN 3481 for lithium-ion batteries contained in equipment.

5.2
A copy of the UN 38.3 test certificates is provided with each TS-421A and should be retained by the customer

5.3
If the TS-421A is to be shipped by air with the Battery Module, the capacity must be at or below a 30% state-of-charge (SOC). Clicking on the Battery icon on any screen provides the Battery Info screen which shows SOC per images below.  Follow instructions in the following section if SOC is above 30%.
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   SOC Below 30%                                      SOC Above 30%
5.4
Each TS-421A is supplied with a Capacity Reduction Load accessory (P/N 36-1024) that may be used to reduce the state-of-charge for air shipment. Accomplish this procedure as follows:

Step 1 –   Select the Gear icon on the TS-421A Home screen. 
Step 2 – 
 Select the SHIPPING option on the screen that appears as shown below.
Step 3 –  
Connect the Capacity Reduction Load module P/N 36-1024 to the two            ammeter pins marked minus (-) and plus (+) as shown below.

Step 4 – 
The TS-421 stays ON and discharge runs continuously until the Battery Module reaches 30% state-of-charge or below. 
Step 5  –
When discharge to 30% or below is complete the  DISCHARGE COMPLETE screen appears and the user selects either “YES” or “NO”.  
· If “YES” is selected, the test set turns OFF and the device is routed for shipment.

· If “NO” is selected, the test set turns OFF and the user connects the Battery Module recharger.
Step 6  – Remove the Capacity Reduction Load module and route TS-421A as indicated above.
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 Step 2  
           Step 3
                     Step 5
6.0
Calibration 

6.1
The BaseWest calibration manual, 25-60-55, is provided with each new and upgraded test set.  This manual is available for download on the BaseWest website under the “Resources” tab. Calibration is recommended at one-year cycles but is defined by user requirements. Calibration can be accomplished without opening the test set enclosure. See the calibration manual for recommended calibration accessories.

6.2
If the TS-421A test set is returned to BaseWest for calibration, shipping instructions per Section 5.0 must be observed.  The unit is first inspected for proper form, fit and function and remaining service life on the Battery Module and/or lithium-ion cells.  Any repairs or replacements needed are coordinated with the customer prior to calibration. 

6.3
NIST calibration is conducted by a NIST-certified calibration house and calibration sticker affixed. The test set is then returned to BaseWest where it undergoes a final inspection before return to the customer.  Calibration certificates and any accessories that were sent with the unit are returned to the customer with the test set.
7.0
Accessories 

The following accessories are provided with the TS-421A unit but can be procured separately, as required.

· P/N 36-1022 – 120/220 VAC Charger

· P/N 36-1012 – 120 to 220 VAC Adapter, Two-Prong

· P/N 36-1024 – TS-421A Capacity Reduction Load Module
· P/N 52-1027-4 – Protective Cover

· P/N 6-1037 – Battery Module with lithium-ion cells installed.  
This operating manual and the Calibration Manual 25-60-49 are available for download at BaseWest’s website, www.basewest.com, on the “Resources” page.   
Polarized Contacts 


for Individual Light Harness Connection & Capacity Reduction Load Module Attachment 





4-Contact Receptacle for Battery or System Testing through Battery Test Lead
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