All switch settings and connections are clearly marked.

Current draw from the pack when the PD-24V is off is approx. 5mA at 12V,
15mA at 24V.

Absolute maximum battery voltage = 35V
Size = 7.3"W x 3.7”D x 3.5”H, not including wire leads.
Weight = 20 oz.

If you have any questions, check our web site at www.camlight.com or contact us at
(212) 579-1901 (9am-9pm EST) or via e-mail at info@camlight.com.

LEGAL DISCLAIMERS

THIS PRODUCT IS PROVIDED “AS IS” WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED
INCLUDING BUT NOT LIMITED TO THE IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR
PARTICULAR PURPOSE, OR NON-INFRINGEMENT.

JOHN MUCHOW, CAMLIGHT SYSTEMS AND ITS DISTRIBUTORS DO NOT WARRANT THE ACCURACY OR
COMPLETENESS OF THE INFORMATION, SPECIFICATIO NS, GRAPHICS, AND OTHER ITEMS CONTAINED
IN THIS DOCUMENT OR THE CAMLIGHT SYSTEMS WEB SITE. YOUR RELIANCE ON ANY SUCH
INFORMATION, SPECIFICATIONS, GRAPHICS, AND OTHER ITEMS SHALL BE AT YOUR SOLE RISK.

JOHN MUCHOW OR CAMLIGHT SYSTEMS MAY MAKE CHANGES TO THIS DOCUMENT OR THE
CAMLIGHT SYSTEMS WEB SITE AT ANY TIME WITHOUT NOTICE.

LIMITATION OF DAMAGES

IN NO EVENT SHALL JOHN MUCHOW, CAMLIGHT SYSTEMS AND [TS DISTRIBUTORS BE LIABLE FOR ANY
DIRECT, SPECIAL, INDIRECT, CONSEQUENTIAL, PUNITIVE OR OTHER DAMAGES, RESULTING FROM
ANY CAUSE WHATSOEVER, TO PERSONS OR PROPERTY, OF ANY KIND INCLUDING BUT NOT LIMITED
TO LOSS OF PROFITS; LOSS OF SAVINGS OR REVENUE; BUSINESS INTERRUPTION; LOSS OF BUSINESS
INFORMATION; WAGES AND SALARIES; LOSS OF USE OF THE PRODUCT OR ANY ASSOCIATED
EQUIPMENT; COST OF CAPITAL; COST OF ANY SUBSTITUTE EQUIPMENT, FACILITIES, OR SERVICES;
DOWNTIME; THE CLAIMS OF THIRD PARTIES INCLUDING CUSTOMERS; AND INJURY TO PROPERTY
EVEN IF JOHN MUCHOW AND CAMLIGHT SYSTEMS HAVE BEEN ADVISED OF THE POSSIBILITY OF
SUCH DAMAGES. EXCEPT AS PROHIBITED BY APPLICABLE LAW, THIS LIMITATION APPLIES TO CLAIMS
FOR PERSONAL INJURY, LOSS OF LIFE, LOSS OF CONSORTIUM AND WRONGFUL DEATH. BECAUSE
SOME STATES AND JURISDICTIONS DO NOT ALLOW THE EXCLUSION OR LIMITATION OF LIABILITY, THE
ABOVE LIMITATION MAY NOT APPLY TO BUYER.

Copyright © 2004, John Muchow. All rights reserved.

CamLight Systems
Model PD-24V

10-20 cell (12V-24V) NiCd/NiMH Battery Pack
2-Stage Discharger

The CamLight Systems PD-24V 2-Stage Discharger safely and accurately monitors
your 10-20 cell (12V-24V) NiCd/NiMH battery pack's voltage level as it discharges
and automatically disconnects the load when the battery pack has reached the
selected cutoff voltage.

The PD-24V uses two discharge stages:
Stage-1 — An adjustable higher-current discharge to quickly bring the pack
down to 0.8V-1.1V/cell (adjustable).

Stage-2 - A low-current discharge to again bring the pack down to 0.8V-
1.1V/cell (adjustable) to ensure a complete discharge.

This 2-Stage discharge occurs automatically and helps to properly condition your
packs better than high-current single-stage dischargers. And it’s much faster than
any low-current single-stage discharger!

To best match the discharge requirements of different battery packs, the Stage-1
current level of the PD-24V can be set to 4 different levels.

The PD-24V’s size and low weight allows you to take it wherever you need to
discharge your battery packs. No need for AC power or another battery to worry
about, the PD-24V runs itself from the battery pack being discharged. And it’s
ready to start discharging as soon as you connect the battery pack.

Safely monitors a 10-20 cell NiCd/NiMH battery pack as it discharges.

Selectable pack voltages (10, 12, 14, 15, 16, 20-cells) and per-cell cutoffs (0.8V,
0.9V, 1.0V, 1.1V/cell). With limitations, other voltage packs can also be
discharged.

Automatic 2-Stage circuitry quickly discharges your packs. No more having to
settle for only one discharge current level or hours of waiting for a low-current
discharge to finish.

Four Stage-1 discharge current levels with a low-current Stage-2 to ensure a
complete discharge.

Stage 1 = adjustable, approx. 1.6A-5A (10-cells) to 3A-9.8A (20-cells).
Stage-2 = adjustable, approx. 0.7A (10-cells) to 1.5A (20-cells).
Perfect for medium and high capacity NiCd/NiMH battery packs.
Solid-state output, no relay contacts to arc or stick together.

Can use a CamlLight LM-24V Load Module to double the Stage-1 discharge
current level.



To discharge your 10-20 cell (12V-24V) NiCd or NiMH battery pack:

1.

2.

Select a per-cell cutoff voltage by moving one of the four CUTOFF switches to
the down (ON) position, making sure it’s all the way down:

For this Push down this
cutoff... CUTOFF switch
0.8V/cell 1
0.9V/cell 2
1.0V/cell 3
1.1V/cell 4

Select a pack voltage by moving one of the six PACK VOLT. switches to the
down (ON) position, making sure it’s all the way down:

With this # | With this pack Push down this
of cells... voltage... PACK VOLT. switch
10 12v 1
12 14.4v 2
14 16.8V 3
15 18V 4
16 19.2v 5
20 24V 6

Note: Be sure that only one switch is in the down (ON) position and that it is all the way
down! Your packs can be drained to <2V if no cutoff is selected (no switch is down), or
if multiple switches are in the down (ON) position.

Select the Stage-1 current level by moving any number of the three LOAD
switches to the down (ON) position.

s?\#/viot]::h((?::\c?n 10-cell | 12-cell | 14-cell | 15-cell | 16-cell | 20-cell
(down) pack pack pack pack pack pack

0 1.6A 1.8A 2.1A 2.25A 24A 3.0A

1 2.6A 3.1A 3.7A 4.0A 4.2A 5.3A

2 3.8A 4.45A 5.3A 5.7A 6.1A 7.6A

3 4.9A 5.8A 7.0A 7.4A 7.9A 9.8A

Note: Don’'t change the LOAD switch setting while the discharger is operating.

Note: If measuring the PD-24V'’s discharge current levels, be aware that not all current
meters and watt-hour meters are equally accurate. Your readings may differ from the
chart above.

Connect the battery pack to be discharged. The white wire lead is positive,
the black wire is negative (ground). The connections are also marked on the
circuit board near the wire leads.

Note: If the LEDs light up red (reversed polarity), disconnect the pack
immediately and reverse the leads.

Press the PD-24V’s white Start button (to the right of the red PACK VOLT.
switches) to begin discharging. The two green Discharging LEDs light up to
indicate that the pack is now being discharged.

The left Stage-1 Discharging LED will turn off when the pack reaches the
cutoff voltage. The right Stage-2 DischargingLED and the fan will turn off
when the pack again reaches the cutoff voltage and is fully discharged.

Disconnect the battery pack.

Notes on using the PD-24V:

Packs with 11, 13, 17, 18, and 19-cells can be discharged by selecting a
combination of a CUTOFF and PACK VOLT. switch setting that results in the
closest voltage to the desired cutoff. For example:

If you want an 11-cell pack discharged to 0.9V/cell (9.9V cutoff), set
the PACK VOLT. to 10-cells and the CUTOFF to 1.0V/cell. This will give
you a 10.0V cutoff.

OR....

You can set the PACK VOLT. to 12-cells and the CUTOFF to 0.8V/cell
for a 9.6V cutoff.

The power resistors used for the Stage-1 load get very hot during use, over
200-degrees F. If you decide to skip the Stage-2 discharge, wait a couple of
minutes before storing your P D-24V to allow it to cool. But, we recommend
letting Stage-2 run for a couple of minutes so the Stage-1 discharge resistors
can be quickly cooled by the fan.

Caution: Do not touch the power resistors during a discharge!

The PD-24V is protected from reversed polarity battery connections but the full
discharge current will flow if the pack is connected “backwards”. Since the
cutoff-voltage detecting circuitry isn’t working when the polarity is reversed,
the pack will discharge down to less than 2 volts. If the DischargingLEDs light

up red when you connect the pack, immediately disconnect the pack and
reverse the connections.

Never exceed 35V at the battery connections!

The fan’s speed changes with the pack voltage. This is normal as less cooling is
needed when discharging lower voltage packs.

Don’t leave the pack connected to the PD-24V for a long time after
discharging is complete. The unit only draws 5mA-15mA when off, but over a
long period of time that could possibly over-discharge a pack.

Don’t bend the wire leads sharply when using or storing the discharger. Over
time, this will weaken and break the copper strands of the wire.

Specifications for the PD-24V:

Six pack voltage settings are available for 10, 12, 14, 15, 16, and 20-cell packs.
Four per-cell cutoff settings are available for 0.8V, 0.9V, 1.0V, and 1.1V/cell
Stage-1 discharge current = 1.6A-5A (10-cells) to 3A-9.8A (20-cells).

Stage-2 discharge current = approx. 0.7A (10-cells) to 1.5A (20-cells).

Stage-2 typically discharges an additional 0.1AH-0.3AH from the pack.

Green LEDs indicate that the pack is discharging. If the LEDs light up red when
you connect the battery pack, the leads need to be reversed.

No need for AC power or another battery to run the PD-24V. It powers itself
from the battery pack being discharged.

Solid-state output, no relay contacts to arc or stick together.

Can use, via an on-board connector, a CamLight Load Module to add 3.8A
(10-cells) to 9.6A (20-cells) to the Stage-1 current level.

Supplied with 14AWG silicone-insulated wire leads.

(continued)



