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Introduction 

The HP41 series of calculators from Hewlett Packard occupy a central place in the history of 

electronic calculation. Evidence for this statement is provided by the large number of HP41s that 

are still in regular use, although the first HP41 was released in 1979 and it is many years since the 

last HP41 was built. The basic calculator had over 130 built-in functions, and this number could be 

increased by adding application modules and by writing programs for additional functions. HP also 

offered a Thermal Printer, and a Card Reader which wrote and read magnetic cards.  Thus did HP 

provide “… a quality calculator with expandable and flexible capability”  and  “… a true computing 

system”  with the  “… ability to solve problems easily” (quotes from the Owner’s Handbook and 

Programming Guide, January 1979). 

The calculator as supplied was powered by four size N alkaline batteries, which lasted about 9 

months with normal use (no activities requiring more than 10 mA), and the calculator displayed a 

warning message when 2 – 3 weeks of operating time remained. However it soon became apparent 

that use of the card reader was not “normal” use: the card reader required up to 150 mA while 

reading cards and the battery capacity of 140 mAh was soon exhausted. The calculator stored data 

and programs in continuous memory which relied on the availability of power continuously except 

for the short time needed to change the batteries, so HP quickly added rechargeable battery packs 

and mains chargers to the range of options. Many users moved rapidly to the rechargeable batteries 

plus mains charger option. 

My problem 

I have been a regular purchaser of Hewlett Packard calculators over the years, starting with the 

legendary HP35, and I still use 5 different models regularly. However until recently the HP41 has 

been important because of its convenience and power, and because of the accumulation of 

purchased and locally generated programs. Unfortunately the capacity of the rechargeable battery 

pack faded away, and then the mains adapter was mislaid.  

I was faced with the need to refurbish the battery pack, and to obtain or build a mains adapter. 

Fortunately others have trod this path before me, and some have provided an account of how they 

went about it. Having completed my task, I decided to return the favour and provide an account of 

my solutions. 

Refurbishing the battery pack and mains adapter 

The rechargeable battery pack from HP contains 4 small rechargeable NiCd cells. The pack also 

contains all the charger circuitry except for the mains transformer which delivers 10 volts a.c. to the 

recharger. 

There are now a number of NiMH cells available that can be used in place of the original NiCd 

cells. However there are also larger NiMH cells with a higher capacity, that will fit in the pack if the 

charger circuit is put elsewhere, and I decided to take this route. My final approach was to repack 

the battery pack with four GP 40AAAM cells (1.2 volts each, at least 400 mAh capacity), and to use 

a plug-pack 12 volt dc regulated power supply as the basis of the charger, which requires that only 

three small components are housed in the battery pack. 

This is how I did it. 

  

mailto:pipham01@bigpond.net.au


Page 2 of 5 

 

Re-working the battery pack 

 

 

 

The original battery pack is shown in 

Figure 1. The 4 original cells are visible 

through the cutouts in the package. The full 

length is visible, showing that quite a lot of 

the volume is still available after the 

batteries are installed. 

Note the two terminals for the external 

supply, at the bottom right corner in the 

photograph. 

 

 

 Figure 1: The original battery pack 

 

The battery pack must be opened 

completely, which requires fine saw cuts on 

3 sides. I put the pack in a small table vice, 

as shown in Figure 2, and made the 3 cuts 

with a miniature hacksaw. I did not make 

the cuts right through the material, but 

completed the cutting with a knife. 

 

 

 

 

 

 

 Figure 2: The pack ready for cutting 

The opened pack is shown in Figure 3, 

where the batteries and the charger circuit 

are still in place. 

 

 

 

 

 

 Figure 3: The pack “exploded” 
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Figure 4 shows the battery pack components, 

with the 4 cells and the charger circuit 

removed as a unit. 

 

 

 

 

 Figure 4: Showing the pack with the cells 

      and charger circuit removed 

 

 

One of the new cells, type GP 40AAAM, is 

shown in Figure 5. 

 

 

 

 Figure 5: One of the new NiMH cells 

 

Figure 6 shows the old cells and one new one 

to allow the sizes to be compared. 

 

 

 

 

 

 Figure 6: Comparing cell sizes 

 

Figure 7 shows the new cells connected in 

series. The free tags will form the contacts 

with the circuit board in the calculator. 

 

 

 

 

 

 Figure 7: The 4 new cells connected together. 
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Figure 8 shows the four new cells placed in 

one half of the plastic case. The connector for 

the external power supply is also in place. 

Note the free space in the top right corner, 

which is adequate for the remaining 

components of the charger circuit. 

 

 

 

 

 Figure 8: The new cells in place 

 

In Figure 9 the components of the charger 

circuit have been added, and the batteries set 

in place with a small quantity of 5-minute 

Araldite epoxy glue. The tab from the left-

most battery has been shaped to form the 

connector to the calculator terminal when the 

battery pack is installed. 

Everything is now ready for the case to be 

closed and secured with glue 

 

 Figure 9: The batteries and the other  

      components are installed 

 

 

Figure 10 shows the completed, refurbished 

battery pack ready for installation in the 

calculator. The case has been glued together 

with small quantities of 5-minute Araldite 

epoxy glue. 

 

 

 

 

 

 

 

 Figure 10: The completed battery pack. 
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Figure 11 shows the battery pack from the 

other side. Note the slot along the length of the 

pack, which provides access to the battery 

terminals by the terminals on the calculator 

circuit board. 

 

 

 

 

 Figure 11: The completed battery pack 

 

 

Circuit of the battery charger 

The battery charger consists of a standard 12V 

regulated dc plug-pack power supply followed 

by a simple circuit between the 12V dc and the 

battery pack. This simple circuit, which is 

incorporated in the battery pack, is shown in 

Figure 12. The resistor limits the charging 

current of the batteries. 

 Figure 12: circuit connecting the 12V  plug- 

      pack to the NiMH battery pack. 

 

Additional comments 

The 2-pin connector on the side of the battery pack was designed for connection to a mains 

transformer with a 10 volt winding. Being ac, it was not necessary to use a polarised connector. The 

connection from the 12V dc plug-pack is, of course, polarised but I have been unable to find a 

polarised connector physically small enough to use. I have therefore retained the unpolarised 

connector, and have marked the matching plug to show the correct orientation. Of course it is still 

possible to plug this on incorrectly, but the battery pack is protected by the series diode shown in 

Figure 12. This will prevent the battery pack from being damaged, but it will also prevent it from 

charging. 

 

Load presented by the HP41 

The calculator on its own (no peripherals or additional hardware) draws 0.55 mA when idle. This 

increases to 8 mA when a key is pressed, and about 7 mA when calculating. A Card Reader draws 

an additional 150 mA while reading a card. The 270 ohm resistor limits the battery charging current 

to about 40 mA, which is the recommended charging current for these batteries. Charging flat 

batteries at this current would require about 15 hours. However the charging current will fall as the 

batteries charge, so a somewhat longer time is required for a full charge. Avoid overcharging – an 

overnight charge should be ok, but 24 hours would be too long. 
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