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POSTAGE METER WITH REX:HARGFABLE PORTABLE CONTROL UNIT 

This invention relates to improved reliability in 

devices which are connected to AC power when stationary and in 

use, but which must be powered by a recharqeable battery while 

away from AC power, and relates particularly to improved 

reliability in postaqe meter registers taken to a post office for 

resettin~ with additional postage. 

A postage meter is used to print postage at a 

customer's premises away from the post office. A counter on the 

machine, called the descending register, records the quantity of 

postage that may be printed by one usinq the postage meter, and 

this counter is decremented each time a piece of mail is passed 

through the meter for printing of postage. It is imperative that 

only the post office and instrumentalities under its control be 

allowed to add to the descendinq register, otherwise one could 

qiva oneself free postage without paying the post office. It 

would be much too heavy and awkward to carry the entirety of the 

meter to the post office tor. •ach rasettinq operation, called a 

resetting, ao th• postage meter i• u•ually dasiqnad so as to be 

divided into a fixed part (the "base") meant to stay in the 
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customer's premises and a portable part (the "meter portion") 

that includes the descendinq ~eqister. Thus, only the meter 

portion need be carried to the post office for resetting, which· 

is done by a postal service employee after the customer has paid 

the postal service for the postage to be added to the descending 

register. 

It is.known to use mechanical means for the descending 

register. The disadvantage of such means is apparent when one is 

forced to carry such a meter portion for a resetting at the local 

post office -- mechanical means are bulky and heavy. Also the 

resetting must be effectuated mechanically, usually by turning a 

crank, a cu~bersome and time-consuming process. 

It is preferable to use lighter and more compact 

electronic means for storage of the descending register, and this 

requires a reliable portable power supply to power the electronic 

means cf the meter portion during resettinq. Generally, two 

power supplies are needed. One, a very small power supply, 

maintains the contents of a static RAM memory with high 

reliability ~nd 

great longevity. A larger power supply is also needed durinq the 

resetting session to power the remainder of the electronics, 

which include a processor, a display, a keyboard, and other 

related circuitry. This larger power supply is also relied upon 

for continuous powering of certain circuit elements (such as a 

clock/calendar circuit) the contin.ued operation of which is 

desirable but less crucial than maintaining the descending 

raqister value. The larger power supply is typically a 

rechargeable battery such as a nickel-cadmium (or lead-acid) 

sealed battery. 
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The base contains a power supply in addition to those 

mentioned above. Durinq times when the meter is connected to AC 

power (i.e. through the base) and powered up, the base power 

supply powers the electronics, recharges the rechargeable 

batteries, and provides all other power required for any and all 

meter.functions. 

Two factors, then, contribute to the possibility of 

exhaustion of the larger power supply. First, if the meter is 

allowed to sit for many days or weeks without being connected to 

the AC power supply, the small but non-negligible drain of the 

clock/calendar will ·have-drained the rechargeable batteries to 

. less than full charge. Second, if the rechargeable batteries 

have been discharged for whatever reason (such as activation of 

the electronics during a post office trip) then the amount of 

time the meter portion has been recharging {presumably because it 

is back on the base after the completion of the trip) may not yet 

have been enough to recharge the rechargeable batteries fully. 

The very small power supply is preferably located as 

part of a sealed unit with its associated static RAM memory, and 

for the purposes of this discussion is assumed to be reliable 

even in the face of loss of power to any and all other parts of 

the meter. Where the memory device is a CMOS memory and the 

power supply is a lithium cell, the life is assumed to be on the 

order of years, because the quiescent power drain of the memory 

is on the order of microamperes. 

The larger power supply, however, lasts not years but 

minutes, because the power consumed when the electronics are in 

usa (e.g. at the post office) is on the order of tens or hundreds 

of milliamperes. The power supply life is limited by the fact 

that physical siza of the rechargeable battery is constrained and 
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ratio of capacity to size is smaller for rechargeable batteries 

such as the preferred nickel-cadmium (nicad) batteries than for 

nonrecharqeable batteries. 

If the electronics power (from the larger power supply) 

fails while the meter portion is in transit or during the 

resettinq session, the trip to the post off ice must be made again 

after recharging. Although nonrechargeable batteries satisfy the 

portability requirement, they are expensive and require 

replacement. To maintain a safety factor, it might be necessary 

to buy new batteries for each trip lest normal battery 

deterioration over time give rise to the above-mentioned 

problems. 

There is another reason why it is desirable that the 

larger power supply not £ail, whether in transit or at other 

times. The above-mentioned small power supply is backed up by 

the large one, so that if the lithium cell happens to run down, 

the rechargeable batteries will nonetheless preserve the contents 

of the CMOS memory, thereby protecting the crucial descending 

register information. 

The present invention is defined in the 

accompanying claims to which reference should now be made. 

There is provided, in accordance with the invention, a 

rechargeable battery testinq configuration for postage meters 

that determines whether the recharqeable batteries are 

sufficiently recharged for their intended purpose away from an AC 

power outlet. This avoids the shortcomings of the prior art. It 

offers the advantages of greater reliability over the use of 

nonrechargeable batteries and over the use of rechargeable 

batteries without such a testing mechanism. Rechargeable 

batteries are tested before carrying a postaqa meter's mater 
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section to the post off ice for resetting the descending register 

by application of load to the batteries for a prescribed period, 

then comparinq the voltage present at the batteries with a 

reference voltage. If the battery voltage is at the high end of 

a range of voltage values capable of operating the meter section, 

then the batteries are sufficiently charged to permit successful 

resetting of the descending register. A CPU operating a stored 

battery test program switches the load, a resistor, into 

conducting relation with the rechargeable batteries using a 

switching transistor. The CPU then executes a tight loop to 

provide the prescrib~d delay. Polling the battery voltage at 

this time via a voltage comparator, the CPU determines whether 

the voltage is sufficiently high to assure that the batteries 

have been sufficiently charged. In the case of a rechargeable 

battery system forming part of a postage meter, when the meter 

portion has been carried to the post office and the processor is 

not powered, the postal service employee is able to activate it 

by activating a switch that temporarily powers the processor. 

Executing a stored program, the processor activates a switch that 

continues to give power to.the processor even after the release 

ot the manually operable switch. Activation of the postal 

employee's switch provides a siqnal to the CPU indicative of the 

recharqeable batteries' use indicatinq that resetting is 

occurring and this tells the CPU to execute the routine that 

provides temporary power. 

The present invention can be put into practice in 

various ways, one embodiment of which will now be described 

by way of example with reference to the accompanying 

drawings in which : 
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Fig. l is a functional block diagram of the system of 

the embodiment; and 

Fig. 2 is a schemat·ic diagram of power supply 

components of the base and meter portion. 

Throughout the fiqures, like elements have been 

indicated where possible with like reference numerals • 

A postage meter in accordance with an 

embodiment of the invention is shown in functional block diagram 

in Fig. l. A central processor unit (CPU) 70 communicates by bus 

71 with a battery-backed random access memory 72, a keyboard 74, 

and a display 75. The correct time and date are maintained in 

clock/calendar 73, the contents of which are settable and 

readable by CPU 70 via bus 71. If the customer requests that 

postage be printed, and if the meter. descendinq reqister 

(contained in the memory 72) contains sufficient funds, then the 

requested postage is printed at a postage printer 76. 

The processor 70 has numerous discrete inputs and 

outputs through an.I/O port device 77. The I/O port 77 has 

inputs 54 and 55 and outputs 35 and 43, about which more will be 

said below. 

A power line 25 carries power at +5V for the processor 

70 and the related components 72, 74, 75, 76, and 77 and for 

other components, not shown in Fiq. 1 for clarity. The power is 

derived in normal operation from external main power as discussed 

further below. Rechargeable batteries not shown in Fig. 1 

provide reserve power via a line 29 to the clock/calendar 73, ar.·.J 

at certain times via supply power on the line 25 for system 

operation as described below. 
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Turning now to Fig. 2 there is shown the power supply 

of the system of Fiq. l. The meter is physically and 

conceptually partitioned into a base 10 and a meter portion 20 

where, as mentioned above, the term "meter portion" connotes that 

portion of the meter that is easily removed from the base and 

transported to the post office for resetting its descending 

register. A 24 V DC supply ll in the base 10 receives the 

publicly supplied AC power (110 V, 60Hz in the United States) 

through the power cord 12, and supplies +24V of unregulated 

direct current to meter portion 20 through line 13 and ground 14. 

(Exact values of components and electronic units previously and 

subsequently mentioned are exemplary only in nature and are not 

to be considered limiting features.) 

Durinq normal operation of the postage meter, the +24V 

from the base is regulated at a switching power supply 22 to +sv. 

The line 29 provides the +sv to power the clock calendar 73 of 

the meter portion, and the line 25 provides the +SV to power the 

rest of the meter portion 20, including the processor 70. 

Recharqeable batteries JO and 31 are provided, each of 

which is preferably a 3.6V nickel-cadmium battery with a capacity 

of lSOmAh. The batteries are charqed continuously when the meter 

portion is attached to the power supply of the base. The base 

provides a slow charqing current, preferably a trickle charqe, 

throuqh current limitinq resistor 27 and diode 28. For the two 

recharqeable batteries JO, 31, a power supply of +24V at point 12 

with a load of 3000 ohms provided by the resistor 27 provides a 

charging current of,SmA. In the system o! the exemplary 

embodiment, the racharqeable batteries JO, 31 are fully charged 

after about 40 hours with the meter portion attached to the 

powered base. 
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An additional charging current flow path is provlded by 

three-terminal regulators 15, 16, resistors 17, 18, 19, and diode 

79, as shown in Fig. 2. Regulators 15, 16 are 9referably type 

LM317, resistor 17 is 27 ohms, resistor 18 is 240 ohms, and 

resistor 19 is 1500 ohms. The additional charqinq current tlow 

path provides a much higher charqe current than that of resistor 

27 for circumstances where the batteries 30, 31 have been 

substantially discharged. 

As shown in Fig. 2, a load resistor 33 may be impo••d 

upon the batteries 30, 31 by turning on a transistor 34, 

controlled by a discrete output 35 from the CPU. Also shown in 

Fig. 2 is a voltage divider of resistors 56, 57 providing a 

voltage proportional to that of line 44 to a comparator 52. The 

other input of the comparator 52 is a reference voltaq• ot a line 

80 derived from the general +SVDC supply of line 25 by way ot a 

three-terminal regulator 60, also shown in Fiq. 2. 

Most of the time power from the line 44 does not reach 

power supply 32 because the relay 40 has normally open contact• 

as shown in Fig. 2. If pushbutton switch 36 is actuated then a 

capacitor 39 is charged through a resistor 38. This turns on a 

transistor 41, enerqiiinq the coil of the relay 40 and supplyinq 

the power of the line 44 to the supply 32. The switch 36 is not 

actuable by customers, but is accessible only if the postal loct, 

shown pictorially in Fiq. 2 at 46 in connection with the switch 

36, is opened. 

Actuation of the switch 36 is an event detectable by 

CPU 70 as will now be described. The voltage at line 37 is 

divided by the divider of resistors SB, 59 and made available to 

comparator 53. Comparator 53 also receives the above-mention.s 

reference voltaqe of line so. 
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It is possible for the CPU 70 to energize relay 40 as 

well. rf the CPU turns on output siqnal 4J (shown in both Figs. 

l and 2) then transistor 42 is turned on, causing current to pass 

through the coil of relay 40. 

In the embodiment according to the invention, one may 

test the batteries JO, 31 prior to taking the trip to the post 

office. The operator initiates the battery test by sending an 

input signal to the CPU 70 via the keyboard 74 (shown in Fig. 1) 

requesting a battery test. The CPU 70 interprets the input 

according to a stored program in memory 72, and sends a signal 

via output port line 35 (shown in both Figs. l and 2) which turns 

on bipolar transistor 34 (shown in Fig. 2), applying a load 

resistor 33 to the batteries JO, 31. The load is selected to be 

comparable to that required for operation when the meter portion 

is away from the power provided by the base. For the 

rechargeable batteries mentioned above, a resistor of preferably 

50 ohms and rated at o.s W provides a discharge current of about 

lSOmA. 

With the load 33 connected to the batteries 30, 31, the 

stored program of memory 72 sends the CPU 70 into a delay loop of 

specified duration, depending on how long the batteries are 

expected to maintain such a load plus a safety factor. For a 

normal post office resetting session, a three-minute delay loop 

duration is preferred fer testing the rechargeable batteries 30; 

31. 

After the delay loop is finished, the output siqnal JS 

is shut off, removing load resistor 33 from batteries 30, Jl. 

The input signal at line 54 is polled by the CPU 70. If the 

batteries JO, ll have not been unduly discharged, the charqinq 

current will be moderate and the voltage at line 44 measured by 
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comparator 52 will be high enouqh to generate an asserted level 

at line 54. The.CPU 70 reports the successful test at the 

display 75. On the other hand, if the batteries JO, J1 have been 

substantially discharged, the charging current will be greater 

and the voltage at line 44 measured by comparator 52 will be 

lower, so that an unasserted level appears at line 54. In the 

latter case under program control the display 75 warns the 

operator to wait before bringing the meter portion to the post 

office. In its application o the load resistor JJ, timing of 

that application and responding to the comparator 54, the CPU 

acts as test control.means. 

In the exemplary embodiment the reference voltage at 

line 80 is 2.5 V and the voltage divider is selected so that the 

output of comparator 52 changes when the voltage at line 44 

reaches 6.25 V. The nominal voltage of 6.25 v was selected 

because to operate at the post office the system is found to work 

properly if between 6.25 v and 6.0 v is available from the 

batteries JO, 31. The comparator 52 is preferably a hiqh­

impedance device in comparison to the load JJ. 

If the meter portion needs to be taken to the post 

office for resetting (and if the CPU 70 indicates that the 

batteries 30, 31 are sufficiently charged), the base 10 must stay 

at the customer's premises, with the consequence that the power 

at line 13 is no lonqer available. When the meter portion 20 is 

separated from the base 10, battery 31 maintains the current, 

normally supplied by the base power supply, to line 29 to 

maintain the clock/calendar circuit 73. The rechargeable batterr 

Jl typically supplies lOuA to the clock/calendar circuit 73. 

When the meter portion 20 has arrived at the post 

office for prepayment at the post office counter, the post office 
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representative activates the meter portion 20 for resetting. The 

two batteries JO and 31 will not power the meter portion through 

line 25 until such time as the ·post office lock at switch J6 is 

activated. This switch needs to be held down for only a brief 

time, namely the duration of the charging of capacitor J9, at 

which point the current going to the base of transistor 41 will 

allow current to flow through the relay 40. With the relay 40 

closed, the meter portion 20 may be powered at line 25 through 

the "regulator 32 which decreases the nominal 7.2V offered by the 

two batteries to the sv required by the meter portion. 

Most of the time that the CPU 70 commences execution it 

is because power has been applied through base 10. Since this 

means the user is probably a customer and not a post office 

e~ployee, the CPU 70 follows a stored program that permits only 

the functions and capabilities allowed to customers. In 

contrast, if an authorized post office employee is using the 

meter, it is desired that the employee be able to perform certain 

activities forbidden to customers. In the meter according to the 

embodiment the stored program is set up with a "post office" mode 

in which post office employee activities are possible. 

At the moment power is applied to the CPU 70 via line 

25, the CPU does not yet know how or why it has received power. 

The power could be from power supply 22 or from power supply 32, 

for example. Among the many tasks assiqned to the CPU 70 during 

power up as part of its stored proqram is determining whether or 

not the CPU should be in post office mode. The CPU 70 recoqnizes 

that it is to be in post office mode by polling the signal at 

line 55. As described above, comparator 53 detects the closing 

of the switch 36 and annunciates this to the CPU 70 by line 55. 
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Following its stored program the CPU 70 asserts signal 

43 which causes the system to go into a self-powered mode. The 

relay 40 will remain closed as long as the CPU continues to send 

the signal at line 43. The post office representative is 

offered, by messages at display 75, the opportunity to change the 

value of the descending register, to remove all postage from the 

meter, and other functions forbidden to ordinary users. When the 

post office employee is finished, an appropriate entry at 

keyboard 74 causes the CPU 70 to drop the signal at line 43. 

This powers down the meter portion 20 except for the continued 

operation of the clo~k/calendar 73. 

The action of the CPU 70 in powering down the meter 

portion 20 by droppinq the signal at line 43 is, in the ordinary 

case, prompted by the completion of the post off ice task. 

However, if the batteries JO, 31 reach a point of imminent 

exhaustion so that power is soon to fail, this will be 

annunciated to the CPU 70 by the a low-power warninq signal not 

shown in Fig. 2. Upon receipt of the low-power warning signal, 

the CPU 70 powers down the meter portion 20 prior to the 

completion of the current post off ice task. 

It will be noted that the system detects potential 

failure conditions in addition to the failure cf the batteries 

JO, ll to be fully char9ed. For example, in certain rechargeable 

battery technolcqies it is possible to encounter a shorted or 

open call. A shorted cell typically results in a total battery 

voltage that is reduced by the nominal voltaqe for that cell. In 

the case of nickel-cadmium batteries, the result can be a battery 

voltaqe reduced by 1.2 volts. The load resistor JJ and threshold 

ot·comparator 52 may be selected to pe~mit detection of this 
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mode. An open cell typically results in an output voltage of 

zero, which is readily detected by the circuitry. 

While the invention has been described with respect to 

the disclosed embodiment, the scope of the claims should not be 

limited to the particular embodiment disclosed. For example, the 

system could be implemented without the use of a processor and 

stored proqram, for example by hardware of equivalent 

functionality. The rechargeable battery could be a lead-acid 

cell or other rechargeable cell. 

---------
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CLAIMS: 

1. An electronic postaqe meter comprisinq a base 

portion (10) and a movable portion (20) connectible 

with the base portion, the movable portion having 

electronic means for controlling the operation of the 

postage meter, and a rechargeable battery (30,31) for 

powering the electronic means when the movable portion 

is not connected with the base portion, the base 

portion having power supply means (11) electrically 

connectable with the movable portion, whereby the 

battery may be recharged when the movable portion is 

connected with the base portion and whereby the 

electronic means may be powered when the movable 

portion is connected with the base portion, means, for 

example a keyboard (74), for enabling user inputs to 

the electronic means, and test means, the test means 

comprising : 

a load (33); and 

switch means (34) selectively connecting the load 

with the rechargeable battery, means (52) for sensing 

the voltage of the rechargeable battery and generating 

a signal indicative thereof, and ·test control means 

(70) responsive to the user input means for causing the 

switch means to connect the load with the rechargeable 

battery, for causing the switch means to disconnect the 

load from the rechar9eable battery, and for accessing 

the siqnal from the means for sensing the voltage of 

the rechargeable battery. 
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2. A postage meter as claimed in claim 1, wherein the 

test control means comprise means for delaying the 

completion of sensing of the voltage of the 

rechargeable battery for a period of time during which 

the load is connected with the rechargeable battery. 

3. A postage meter as claimed in claim 2, wherein the 

test control means include a processor (70) operable to 

execute a stored program, and the means for delaying 

comprise a stored looping routine. 

4. A postage meter as claimed in claim 2 or 3, 

wherein the load approximates the input impedance of 

the electronic means. 

5. A postage meter as claimed in claim 2, 3 or 4, 

wherein the means for sensing comprise a voltage 

comparator (52) for comparing. a voltage dependent on 

the voltage from the battery with a reference voltage 

(SO), for example a reference supply voltage, whereby 

reduction of the voltage to a level below that of the 

reference voltage subsequent to the period of time when 

the load is connected with the batteries indicates 

insufficient charging of the batteries. 

6. A postage meter as claimed in claim 5, wherein the 

test control means are operable to effect polling of an 

output indicative of the comparator state to determine 

whether the battery recharge is adequate for operating 

the electronic means away from the base portion. 
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7. A postage meter as claimed in any of claims 1 to 
6, the movable portion comprising a meter portion (20) 
indicative of the amount of postage available for 
printing, and the electronic means comprising means for 
enabling resetting of a descending register of the base 
portion when the movable portion is separated from the 
base portion. 

a. A postage meter as claimed in any of claims 1 to 
7, wherein the switch means comprise a bipolar 
transistor. 

9. A postage meter as claimed in any preceding claim, 
wherein there is further provided manual switch means 
{ 3 6) providing power from the rechargeable battery to 
the eiectronic means under manual control, and control 
switch means {39, 40, 41) for providing power from the 
rechargeable battery to the electronic means subsequent 
to manual actuation of the manual switch means, the 
electronic means including control output means coupled 
to the control switch means for activating the control 
switch means. 

10. A electronic postage meter system comprising a 
movable meter section {20) connectible with a power 
source { 11), the movable meter section having 
electronic circuitry and a rechargeable battery (30,Jl) 
powering the electronic circuitry when the movable 
meter section is not connected with the power source, 
the meter system having rechar.ginq means (27,28), 
whereby the battery may be recharged when the movable 
meter section is connected with the power source, and 
havinq means (22) for supplying power to the electronic 

--·--· ---- ----
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means when the movable meter section is connected with 
the power source, the movable meter section further 
comprising: 

manual switch means (36) providing power from the 
rechargeable battery to the electronic circuitry under 
manual control, the circuitry including first switch 
control means (41) for providing a switch control 
signal after the manual switch means has provided power 
to the circuitry, and second switch control means (40) 

responsive to the first switch control signal for 
effecting a supply of power from the rechargeable 
battery to the electronic means subsequent to manual 
actuation of the manual switch means. 

ll. A system as claimed in claim 10, wherein the meter 
section comprises a register indicative of the amount 
of postage available for printing, and the electronic 
circuitry further comprises means for enabling 
resetting the register when the meter section is 
separated from the power source. 

12. A system as claimed in claim 10 or 11, further 
comprising test means, the test means comprising : 

user input means: 
a load; and 
switch means selectively connectinq the load with 

the rechargeable battery, means for sensing the voltage 
of the rechargeable battery and generating a signal 
indicative of the voltage being greater than a 
predetermined threshold, and the switch control means 
comprising test control means responsive to the user 
input means for causing the switch means to connect the 
load with the recharqeable battery, for causing the 
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switch means to disconnect the load from the 

rechargeable battery, and for inspecting the signal 

from the threshold means. 

13. A method of testing the state of charge of a 

rechargeable battery (30,31) in a portion of an 

electronic postage meter transportable to a postal 

authority for resetting, comprising the steps of: 

connecting a load (33) to the rechargeable 

battery, 

after a predetermined time delay comparing the 

voltage from the rechargeable battery with a 

predetermined voltage that is high in a range of 

voltages sufficient to power the postage meter portion 

for resetting: 

signalling to the user the acceptable recharging 

of the rechargeable battery when the battery voltage 

exceeds the predetermined voltage. 

14. A method as claimed in claim 13, wherein the meter 

includes a processor, for example a CPU (70), executing 

a stored program, input means, for example a keyboard 

(74), and a display (75), the step of connecting a lea~ 

comprising signalling the connection of the load by the 

processor in response to a load test input indication 

at the input means, providing the predetermined time 

delay by the processor effecting a loop routine and the 

step of comparing the voltage including the processor 

polling the output of a voltage comparator ( 52) 

connected to a reference voltage and to the 

rechargeable battery. 
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15. A method for resetting a descending register of an 

electronic postage meter having a meter portion (20) 

and a power supply portion (10), the power supply 

portion receiving AC power, the meter portion receiving 

power for printing of postage from the power supply 

portion, the meter portion having an electronic 

portion, including the descending register, and a 

rechargeable battery (30, 31) for powering the 

electronic portion when the meter portion is away from 

the power supply portion, comprising the steps of: 

activating a manual switch (36) accessible only by 

authorised personnel to connect the battery to the 

electronic portion; 

activating a switch (40) controlled by the 

electronic portion to maintain connection of the 

battery to the electronic portion subsequent to release 

of the manual switch: 

resetting the descending register; and 

releasing the switch controlled by the electronic 

portion, whereby the battery is disconnected .from the 

electronic portion. 

16. For use in an electronic postage meter having a 

meter portion and a power supply portion, the power 

supply portion receiving AC power, the meter portion 

receiving power for printing of postage from the power 

supply portion, the meter portion having an electronic 

portion, including the descending register, and a 

rechargeable battery (30,Jl) for powering the 

electronic portion when the meter portion is away from 

the power supply portion, a method of operating a 
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postage meter to test the recharging of the 

rechargeable battery and to reset the descending 

register, the method comprising the steps of : 

connecting a load (33) to the rechargeable 

battery, 

after a predetermined time delay comparinq the 

voltage from the rechargeable battery to a 

predetermined voltage that is high in a range of 

voltages sufficient to power the postage meter portion 

for resetting; 

signalling to the user the acceptable recharging 

of the ·rechargeable battery when the battery voltage 

exceeds the predetermined voltage; 

transporting the meter portion to post off ice 

personnel; 

activating a manual switch (36) accessible only by 

authorised personnel to connect the battery to the 

electronic portion; 
' 

activating a switch (40) controlled by the 

electronic portion to maintain connection of the 

battery to the electronic portion subsequent to release 

of the manual switch; 

resetting the descending register; and 

releasing the switch controlled by the electronic 

portion, whereby the battery is disconnected from the 

electronic portion. 
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