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3,666,928 1 
GASOLINE PUMP CALCULATOR 

BACKGROUND OF THE INVENTION . 

This invention relates to calculators for material dispensing 
and in particular to a new and improved electronic calculator 
for use with dispensers, such as gasoline and other fuel 
dispensing devices. The invention will be described herein as 
applied to a gasoline pump such as is utilized at the modern 
day service station. A typical gasoline‘ dispenser includes a 
?uid pump, a pump control switch, a hose with nozzle for in 
sertion into the vehicle tank, a ?ow control on the nozzle, and 
one or more manually controlled levers which function to start 
and stop the pump and reset the calculator. Fluid ?ow through 
the nozzle is measured, the volume of material dispensed ‘is 
calculated and displayed, the cost or monetary amount of the 
sale of the material is calculated and displayed, and the price, 
e.g‘., cents per gallon, is displayed. Some arrangement is pro 
vided for changing the price. , 
Mechanical calculators have been in use for a considerable 

period of time in gasoline dispensers. Electronic calculators 
have been proposed and several are shown in existing patents. 
The patent to Wright, U.S. Pat. No. 3,043,508 shows an elec 
tronic. ‘multiplier ‘for fluid dispensers having a ?ow meter 
which generates pulses as a function of ?uid flow, and pro 
vides forsampling the pulses periodically with the sampling 
time being preset as a function of price, with the sampling oc 
curring in a price sealer having a ?rst set point corresponding 
to the price and a second set point corresponding to the sam 
pling rate. The flow rate pulse generator operates at a relative 
ly high rate for this type of device, in the order of 4,000 pulses 
per gallon. An oscillator provides an input for the price scaler, 
with the oscillator operating at a relatively low frequency in 
the order of 5 khz, whichis about one order of magnitude 
greater than the ?ow meter pulse rate for present day gasoline 
pumping rates. ‘ 

The patent to Livsay US. Pat. No. 3,081,031 shows another 
electronic calculating apparatus with the‘?ow meter providing 
an output at about 1,000 pulses per gallon, with this pulse out 
put- being counted directly to provide an indication of volume. 
Decimal counting is utilized and certain count states of the 
volume counter are selected as a function of price, to provide 
the amount of sale ?gure. ' _ - 

Giot et al. US. Pat. No. 3,221,149 discloses-another elec 
tronic metering and computing apparatus in which the pulses 

. from the flow and in which each pulse‘ provides a full cycle of 
operation of another thirteen stage ‘counter with the counter 
cycle shutting off at the 13th count and with the counter being 
tapped at various count states to provide inputs to an amount 
‘of sale counting unit. The 10th 1 1th and 12th counts are used 
as controls for permitting advance pulses from a lower decade 
to a higher decade so that these advance pulses cannot occur 
simultaneously with the inputs from the first nine counts of the 
13 stage counter. 

SUMMARY OF THE INVENTION 

The calculator of the invention includes a pulse generator 
producing electrical pulses at a relatively low rate as a func 
tion of material dispensed, and a clock generator which 
produces pulses ata relatively high rate. The clock output is 
gated on by each pulse from the pulse generator and is gated 
off by a price counter which is manually set to the price of the 
material being dispensed. The clock output is transmitted to a 
sale accumulator and to the price counter, with the on time 
being controlled by the number of clock pulses required to ad 
vance the price counter to the preset price. The sale accumu 
lator counts the clock pulses and provides an output reading in 
the amount of sale. The pulse ' generator output may be 
counted directly in a volume accumulator to provide an out 
put reading in volume. The price counter setting provides an 
output of price and all three outputs may be suitably dis 
played. Circuitry is provided for rounding off the amount of 
sale at the half-cent and circuitry is provided for resetting the 
system when the transaction is completed or when a transac 
tion is initiated. ' 
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2 
It is an object of ‘the invention to provide a new and im- - 

proved electronic calculator for gasoline dispensers and the 
like. It is a particular object of the invention to provide such a 
calculator which can operate with a ?ow meter having a low 
r.p.m. and a low pulse rate, permitting a low inertia system 
with minimal start and stop problems.v A further object is to 
provide such a system having low rotational error, with the 
error being independent of the amount of sale. Additional ob, 
jects include provision of manual setting which may be' ap 
plicable to a plurality of dispensing units and displays, half 
cent round-o?‘, and continuous indication and agreement ' 
between volume dispensed and amount of sale. , 

DESCRIPTION OF THE DRAWING 

The drawing is a diagrammatic illustration primarily in 
block diagram form showing a presently preferred embodi 
ment of the calculator of the invention. . ' 

‘DESCRIPTION OF THE PREFERRED EMBODIMENT 

A flow meter, such as a conventional positive displacement 
meter, is mounted in the pipeline l0 upstream of the 
dispensing nozzle. A pulse generator provides electrical pulses 
as a function of ?ow and typically may comprise a reed switch 
11 actuated by one or more magnets 12 carried on a rotating 
shaft 13 driven 'by the meter. Each closure of the switch 11 
connects a voltage source 14 to the input of a driver ampli?er 
15. The pulse generator preferably operates at a relatively low 
rate, typically 100 pulses per gallon which may correspond to 
four meter revolutions per gallon with a 25 to 1 step up in the 
pulse generator, generators of this type being commercially 
available today. Present day gasoline pumps deliver fuel at a 
rate in the order of 10 to 15 gallons perminute, with a cor 
responding pulse generator output in the order of 25 pulses 
per second. With‘the pulse generator providing 100 pulses per 
gallon, a unit volume of material dispensed would be one one; 
hundredths of a gallon. _ - v 

.The pulse generator output pulses are referred to herein as 
the volume pulses, with the number of volume pulses being a 
direct function of the volume of material dispensed. The 
volume pulses are connectedas the input to a volume accumu 
lator comprising four counter decades D connected in series. 
These may be conventional binary coded digital counters, 
with the output of each decade driving one element of the four 
element volume display 20. Nixie tubes or other conventional 
numeral display elements may be utilized. 
A clock generator provides clock pulses at a relatively high 

rate, typically in the range of one-half to 2 mhz, with l mhz 
'being used in the embodiment disclosed herein. Clock pulses 
are connected by a gate 21 to an output line 22. The gate 21 is 
a conventional circuit which is turned on to the open or trans 
mit condition by each volume pulse on line 23 and is turned 
off to the blocking condition by a stop pulse on line 24. The 
clock pulse output from the gate is connected as an input to a 
sale accumulator and as an input to a price counter. The sale 
accumulator includes a ?rst counter comprising three decade 
counter units 30, 31, 32, connected to a second counter com 
prising three more decade counter units 33, 34, 35, by a half 
cent decode circuit, with the outputs of the second counter 
decades feeding three display elements in an amount-of-sale 
display 36. 
The price counter has three binary coded digital decade 

counter units 40, 41, 42 connected in cascade with the clock 
pulses as an input. The binary coded output of each decade is 
converted to a decimal output in a decoder 43 and the 10 out 
put lines of the decoders are connected to 10 inputs of selec 
tor switches 44, 45, 46. Various conventional selector 
switches may be utilized and'the drawing illustrates a conven 
tional wafer switch having 10 input terminals and an output 
terminal '47 with the output terminal making continuous con 
tact on a rotating conductor 48 and with a tongue 49 of the 
ring 48 engaging one of the 10 input terminals. 
The selector switches 44, 45, 46 are set to the price of the 

material dispensed, typically a ?gure such as 37.9, represent 
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ing the cost of the fuel in cents per gallon, with the switch 44 
setting the least signi?cant ?gure or tenths of a cent, the 
switch 45 setting the units and the switch 46 setting the tens. A 
price display 50 may include three display elements for dis 
playing the price set by the switches 44, 45, 46, with each 
switch having a second deck 44', 45’,_46', respectively, for 
providing the signal for actuating the display element. 
The output terminals 47 of the three selector switches are 

connected to the stop count logic circuit for producing the 
stop signal on the line 24 when the price counter has counted 
to the particular ?gure set by the three selector switches. The 
stop count logic may utilize a coincident gate of some type and 
the preferred embodiment has two of the switch outputs con 
nected as inputs to a nor gate 52 and the'third switch output 
connected as the input to another nor gate 53, with the out 
puts of the two nor gates connected as inputs to a' nand gate 
54. Alternatively, the set price could be binary coded and 
compared directly with the count state of the units 40, 41, 42, 
to provide the stop signal when there is coincidence between 
the state of the three decades and the binary coded set price. 
When the gate 21 is switched to the on condition by a 

volume pulse on line 23, clock pulses are transmitted to the 
price counter and are counted in the decades 40, 41, 42. The 
gate 21 remains open until the price counter reaches a count 
state corresponding to the setting of the switches 44, 45, 46. 
At this time, there are outputs on each of the threeoutput ter 
minals 47, which outputs produce the stop signal on line 24 
through the stop count logic circuit. The gate 21 is switched to 
the off condition and awaits another volume pulse on line 23. 
The next volume pulse resets the decades of the price counter 
to the initial condition via line 23' and again switches the gate 
to the open condition. The price counter again counts to the 
preset price ?gure and closes the gate: This cycle is repeated 
for each volume pulse from the pulse generator. 
When the gate is in the on or open condition, the pulse train 

sent to the price counter is also sent to the sale accumulator, 
where it is counted in the cascaded decades 30—35.'We will 
first consider the operation of the ‘sale accumulator with the 
half-cent decode circuit omitted and with the decade 32 con 
nected to the decade 33 in the normal manner. With this ar 
rangement and for sales in dollars and cents, each clock pulse 
at the input of the decade 30 represents a sale of $0.0000l of 
material dispensed, and each pulse at the input of the decade 
33 represents $0.0] or 1 cent. With this arrangement, the cal 
culation of amount of sale and the display of the amount of 
sale would advance one cent at the completion of the metering 
of the entire one cents worth. However in many merchandis 
ing arrangements, it is desired to have the 1 cent advance 
occur at the half-cent of dispensing time. That is, the amount 
of sale will change from zero to 1 cent when one-half cent of 
material has been dispensed and similarly, will change from 1 
cent to 2 cents when l lxécents of material has been dispensed. 

in the preferred embodiment of the present invention, the 
half-cent decode circuit between decades 32 and 33 provides 
this mode of operation. The half-cent decode circuit provides 
for passing a pulse from decade 32 to decade 33 with the ?fth 
input pulse of decade 32 rather than with the 10th input pulse, 
the latter being the normal mode of operating the decades in 
cascade. This is accomplished by utilizing a logic circuit which ‘ 
responds only to the ?fth count state of the decade 32. With a 
l-2-a‘-8 binary coded digital counter, the l, 2 and 4 outputs 
are connected in a coincident circuit, as by connecting the l ' 
and 4 outputs as inputs to a nand gate 60 and connecting the 2 
output to the inputs of another nand gate 61, with the output 
of gate 61 connected as the third input to the gate 60. The gate 
61 is operated as an inverter, and a nand gate is used for con 
venience because the gates 60, 61 come in a single package. 

A‘ reset circuit 65 provides a reset signal for the decades of 
the volume and sale accumulators. Typically this may be a 

' switch 66 which normally connects a voltage of a battery or 
other source 67 to the reset terminal (not shown) of each 
decade. Actuation of the switch 66 to connect the switch out 
put line 68 to circuit ground provides the reset operation. The 
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4 
switch 66 may be actuated by the reset lever which is found on 
conventional gasoline pumps or a separate lever for actuating 
the switch may be provided if desired. Another set of volume 
and sale accumulators, which are not reset by the reset circuit, 
may be provided to give a total of sales for each day or other 
period as desired. _ . 

The calculator provides for continuous measurement, com 
putation and display of the volume of material dispensed and 
of the amount of sale. The volume and the amount of sale as 
calculated and displayed are in agreement at all times. As in 
dicated above, the ?ow meter may operate a relatively low 
rate, typically producing 100 pulses per gallon or about 25 
pulses per second, while the clock generator and the ' as 
sociated circuitry operate at a rate several orders of mag 
nitude higher, typically in the range of one-half to 2 mhz. With 
a pulse generator rate of 100 pulses per gallon, the maximum 
rotational error due to the ?ow meter will be less than one 
one-hundredth of a gallon per transaction, and will be vinde 
pendent of the amount of material dispensed per transaction. 
The outputs of the volume accumulator and the sale accu 

mulator and the setting of the selector switches are displayed 
digitally, for operation of the gasoline pump in the same 
manner as the conventional pumps. ‘However it will be recog 
nized that the electrical outputs from the accumulators and 
switches may be used as inputs for computers and various data 
processing operations as well as for visual display. Also, each 
of the selector switches may be utilized to provide price 
setting for a plurality of dispensers, typically all of the pumps 
at a station, as by providingan additional deck on the wafer 
switch for each calculator. Further, the price setting controls 
and the displays may be remote from each other and from the 
dispenser. 1 ' 

We claim: ' ' 

1. In a calculator for a material dispenser, the combination 
of: t I 

a volume pulse generator producing volume pulses as a 
function of material dispensed; 

a clock pulse generator producing clock pulses; 
a sale accumulator including means for counting input pul 

ses and displaying the count state for indicating the mone 
tary amount of a sale of material; . 

a price counter including means for counting input pulses; 
means for developing a stop signal when said price counter 

counts to a predetermined ?gure and including means for 
changing said ?gure; 

a gate circuit for passing pulses from the gate input to the 
gate output when ‘the gate is in the on condition and 
blocking pulses when the gate is in the off condition; 

- means connecting said clock pulses to said gate input; , 
means connecting said gate output to the input of said sale 

accumulator and to the input of said price counter; 
means connecting said volume pulses to said gate circuit in 

controlling relation for switching the gate circuit to the on 
condition for each volume pulse; 

means connecting said volume pulses to said gate circuit in 
controlling relation for switching the gate circuit to the 
off condition; and v ‘ ' _ . 

means for resetting said price counter to the initial count 
state for each volume pulse; . 

with said sale accumulator counting for each volume pulse, 
a number of clock pulses corresponding to the price of a 
unit volume of material. 

2. A calculator as de?ned in claim 1 in which said volume 
pulse generator operates at a relatively low pulse rate and said 
clock pulse generator operates at a relatively high pulse rate at 
least several orders of magnitude greater than said low pulse 
rate. 

3. A calculator as de?ned in claim 1 including a volume ac 
cumulator having means for counting input pulses and display 
ing the count state for indicating the volume of material 
dispensed, and ' 

means connecting said volume pulses to the input of said 
volume accumulator. 



5 
4. A calculator as de?ned in claim 3 including price means 

for displaying said predetermined figure, and 
means connecting said means for developing a stop signal to 

said price means for changing the displaying thereof when 
said ?gure is changed. ’ 

5. A calculator as defined in claim 4 including a reset circuit 
having a switch for actuation by the party dispensing the 
material, and 
means connecting said reset circuit to said sale and volume 
accumulators for resetting them to the initial condition 
when said switch is actuated. _ ‘ 

6. A calculator as de?ned in claim 5 in which said volume 
pulse generator includes a meter driving a shaft rotating as a 
function of flow, and a switch actuated by said rotating shaft. 

»7. A calculator as de?ned in claim 1 in which said sale accu 
mulator includes: 

a ?rst counter having clock pulses as an input and counting 
to a unit-of-sale corresponding to the smallest monetary 
value calculated and displayed; 

a second counter providing an output for each of said units-_ 
of-sale and decimal multiples thereof; and _ 

a half unit-of-sale decoder connecting said ?rst counter to 
said second counter, said decoder transmitting a pulse 
from said ?rst counter to said second counter when said 
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6 
?rst counter has counted to one-half of a unit-of-sale. 

8. A calculator as de?ned in claim 7 in which said ?rst 
counter includes a decade counter unit counting in lOths of 
said unit_of-sale and having an output for each 10th counted, 
and ' ' 

said decoder includes a logic gate having at least some of 
said counter unit outputs as inputs and providing an out 
put to said second counter only for the ?ve-tenths count 
state. 

9. A calculator as de?ned in claim 1 in which said means for 
developing a stop signal includes: 
decoder means for converting the count state of said price ’ 
counter to a decimal code providing a multi digit decimal 
output; 

a selector switch for each digit of the predetermined ?gure 
and having 10 inputs and an output; 

means connecting each decoder means decimal output to a 
selector switch as inputs; and g 

a logic gate having each of said selector switch outputs as an 
input and providing the stop signal when the count state 
of said price counter corresponds to the setting of said 
selector switches. 
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