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RESIDUAL RECORDIRG MATERIAL .AMOtmT DETECTOR FOR A PRIRTER 

The invention relates to a residual recording material 
amount detector suitable for use in a page printer. 

With an apparatus. for forming patterns on a recording 

sheet by causing toner to adhere to a latent electrostatic 

image formed on a-photoreceptor drum, a tank.containing the 

·toner is accommodateQ;~cinside a frame, and therefore the amount 

of residual toner cannot be visibly checked from the outside. 

To overcome this problem, a built-in sensor serving as a toner 

detecting device is usually arranged in.the toner tank. In 

such a residual toner amount detecting system, uniform 

distribution of the toner inside the tank is often disturbed, 

which imposes the problem that the toner cannot be replaced in 

the manner of a cartridge, in addition to the problem that the 

detection accuracy is low. 

To overcome this problem, residual recording material 

amount detectors for a page printer are proposed in Unexamined 

Japanese Patent Publications Nos. 224363/1983 and 208777/1985. 

These detectors are characterized as counting individual dot-

foDning image signals and multi plying such signals by a 
predetermined value. According to these detectors, since the 

total number of recorded dots is counted, the detection 

accuracy is successfully improved and the toner related members 

can be provided with a cartridge. 

However, according to these detectors, the fact that 

the toner consumption per dot is calculated in advance, and 
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that the toner consumption is multi plied by an integrated 

number of printed dots leads to the problem that the amount of 

the residual toner is detected in error depending on the kind 

of data to be printed. 

It is the object of the present invention to provide a 

residual recording material amount detector which avoids the 

above mentioned drawbacks. This object is solved by a detector 

according to independent claims 1,6,12, and by a method 

according to independent. claim 14. Further advantageous 

features, aspects and details of the invention are evident from 

the dependent claims, the description and the drawings . The 

claims are to be understood .as a first non-limiting approach to 

define the invention in general terms. 

The printer, in which the residual recording material 

amount detector of the present invention may be used, prints 

patterns on a recording sheet by forming a latent 

electrostatic imB:ge on a photoreceptor drum us·ing a light beam 

modulated by print data and causing toner, which is the 

recording material, to electrostatically adhere to the latent 

electrostatic image. 

According to one aspect of the invention, there is 

provided a novel residual recording material amount detector 

allowing the toner consumption to be detected correctly 

irrespective of the kind of print data. 

According to another aspect, the present invention further 

provides a residual recording material amount detector for a 

printer, preferably a laser printer, which includes a 

continuous dot number detecting device for counting a number of 

continuous signals for modulating a printing action, preferably 

a video signal for modulating a laser light source, a toner 

consumption data storage devic~ for storing a toner consumption 

per number of continuous dots, and an· integrated toner 

consumption storage device implemented by a nonvolatile memory 

for storing an integrated value of toner consumptions at the 
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time of forming a series of dots calculated by the continuous 

dot number detecting device and the toner consumption data 

storage device. 

In case a laser printer is used when printing is started, the caitimrlty 

5 of pulse signals that no3ulate a laser light source is judjed and the 

number of continuous dots is counted.· Based on the count, data 

relating to the relationship between the number of continuous 

dots stored in advance and the tc~er consump~Bn !s read, and 

the amounts of toner consumed by forming a series of dots are 

10 sequentially integrated. 

In the accompanying drawings; 

Fig. 1 is· a block diagram showing a residual toner 

amount detector, which is an embodiment of the present 

15 invention; 

Fig. 2 is a diagram showing an example of a laser 

printer to which the present invention is applied; 

Fig. 3 is an exemplary relationship between the number 

of continuous dots and the toner consumption per dot at the 

20 time such number of continuous dots are printed; 

Fig. 4 is a flowchart showing an operation of the 

residual toner amount detector of Fig. l; 

Fig. 5 is a diagram illustrating an exemplary print 

sample ref erred to for measuring and calculating a toner 

25 consumption; 
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Fig. 6 is a diagrihn illu-strating the frequency of 

continuous dots for forming a character pattern; . 
Fig. 7 is a perspective view showing an exemplary 

developing unit of a page printer; 

Fig. 8 is a diagram showir,g a relationship bet';i;'.aen the 

print duty and the printable number of sheets; 

Fig. 9 is a block diagram showing a residual toner 

amount de~ect~~~awhich is another embodiment of the present 

invention; 

Fig. 10 is a block diagram showing a residual toner 

amount detectoz:, which is· still another embodiment of the 

pres·ent invention; and 

Fig. 11 is a block diagram showing a residual toner 

amount detector, which is still another embodiment of the 

15 present invention. 

Details of the present invention will hereunder be 

described with reference to embodiments shown in the drawings. 

Fig. 2 shows an example of a page printer to which the 

20 present invention is applied. In Fig. 2, reference numeral l 

designates a photoreceptor drum. Around the photorecepto~ drum 

1 are a developing roller 2, a transfer unit 3, an eraser 4, a 

charging unit 5, a was'te toner tank 6 , and a toner tank 7 . 

Members relating to the toner, i.e., the photoreceptor drum 1, 

25 the developing roller 2, the waste toner tank 6, and the toner 
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tank 7 are formed into a clrtridge 9 while put in the same 

container 8. 

Between the developing roller 2 and the chazging unit 
• 

5 is a window 10 transmitting a laser beam. A beam scanned by 

5 a rptating polygon mirror 11 is injected through an F0 lens 12 

to form a latent electrostatic image on the photoreceptor drum 

1. Reference numeral 13 designates· a light-emitting device 

such as a semiconductor laser elemerit. The light-emitting 

device is turned on and off by a pulse signal from a laser 

10 drive circuit 14 that receives an input of print data from a 

print data output device (described later). 

Between the transfer unit 3 and the photoreceptor drum 

1 runs a sheet path. A recording sheet is introduced into the 

sheet path ~rom a sheet feed cassette 15 by sheet feed rollers 

15 16 an~ 17, is subjected to a transfer process so that a toner 

image on the photoreceptor drum 1 is transferred thereon, and 

is then delivered to a fixi~g unit 18. 

Reference numeral 20 designates a residual toner amount 

detector that is a feature of the present invention. The 

20 residual toner amount detector receives print data from the 

laser drive circuit 14 and a bias signal from a developing bias 

setting circuit 21. 

Reference numeral 22 designates a toner replenish 

detector. Since the toner t~nk 7 is a pRrt of the 

25 photoreceptor drum cartridge 9 in which the toner tank 7 is 

integrated with the photoreceptor drum 1 in this embodiment, 
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the toner replenish detector., 22 is designed to output a signal 

upon replacement of the photoreceptor drum 1 • In the case 

where toner" is replenished in the form of a toner cartridge 9 

that contains toner in a tank container, it may be so designed 

5 that the toner replenish detector 22 outputs a signal upon 

replacement of the toner cartridge 9. A replenish end 

instruction switch may be arranged on a panel, so that a user 

can reset the toner replenish detector 22 after the toner 
_-;t,;c 

replenish operation has been completed. Various other device 

10 may be arranged in this way. 

Fig. 1 shows an example of the above-described residual 

toner amount detector 20. This detector includes: a continuous 

dot number detecting device 30 for detecting t:he number of 

continuous dots to be printed upon reception of a signal from 

15 the laser drive circuit 14; a toner consumption data storage 

device 31 for storing the relationship data between the number 

of continuous dots and the toner consumptio~ per dot at the 

time of printing such number of continuous dots, and for 

reading out the toner consumption per dot in accordance with 

20 the number of continuous dots; a multiplying device 33 for 

obtaining a product of the toner consu..~ption per dot :;_~d the 

number of continuous dots, or such product taking into account 

a coefficient applied from a coefficient setting device 32 if 

necessary; an adding device 34 for obtaining a sum of data 

25 stored in an integrated toner consumption storage device 35 and 

data from the multiplying device 33 and storing the sum in the 
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integrated toner consumption.'storage device; and the integrated 

toner consumption storage device 35 implemented by a 

nonvolatile memory that is reset by a signal from a reset 

device 36. 

As shown in Fig. 3, the toner consumption data storage 

device 31 is divided into two areas: an area I in which the 

toner consumption per dot increases with increasing number of 

continuous dots (the number of continuous dots belonging to the 

area I being l to 12) and an area II in which the toner 

10 consumption per dot stays almost constant irresp~ctive of the 

number of conti"nuous dots (the number of continuous dots 

belonging to the area II being 12 or more). The area I stores 

a toner consumption per number of dots and the area II stores 

a representative value, e.g., an average toner consumption per 

15 dot for the continuous dots 12 to 40. 

An operation of the thus constructed residual toner 

amount detector 20 will be described with reference to a 

flowchart shown in Fig. 4. 

Upon input of print data from a host (Step A), bit map 

20 data corresponding thereto is developed in a graphic memory. 

Upon end of a predetermined development, the bit map data is 

converted into a serial signal and output to the laser drive 

circuit 14. As a result, the laser light source 13 emits light 

when a video signal goes high and is turned of£ when the video 

25 signal goes low. 
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"'\ At the same time, this video signal is applied to the 

residual toner amount detector 20. Since this is an initial 

data input, the continuous dot nwnber detecting devic~ 30 is 

first reset (Step B) , and then counts the number of laser turn 

5 on signals while dots are continuously generated (Steps C, D). 

-When the laser turn on signal disappears after a series of dot 

generating operations that have been ended in such a manner, the 

continuous dot number detecting device 3 0 stops.~bunting. The 

amount of a toner consumption per dot consumed by the 

10 generation of a series of dots is read out from the toner 

consumption storage device 31. A calculated product of the 

toner consumption per dot and the number of dots counted by the 

continuous· dot number detecting device 30 is applied to the 

adding device 34. 

15 The adding device 34 adds the amount of the toner 

consumed by generating a series of dots to the past consumption 

data stored in the integrated toner consumption storage device 

35, and updates the integrated toner consumption storage device 

35 by storing the sum therein again (Step E). This process is 

20 repeated every time dots are printed, so that the toner 

consumption is integrated (Step G). 

25 

On the other hand, when the value in the integrated 

toner consumption storage. device ·35 has reached a preset 

reference value (Step F), a toner cartridge replacement 

instruction is given to an informing device 40. When the 

cartridge 9 is replaced in accordance with the instruction, a 

- 8 -



• . 
.;,,: .. 

.. THIS SHEET HAS BEEN 
REPLACED 

., . - ' .... · .. ·.·..: ~::~".: ... ; ··. -~ -~:~-!~ i 

signal is applied from the toner replenish detector 22 to reset 

the integrated toner consumption storage device 35, so that· the . . 

integrated toner consumption data is zeroed. 

Accuracy in calculating the toner consumption with the 

5 thus constructed residual toner amount detector 20 is· 

10 

15 

20 

evaluated. The results are as shown in Tables 1 and 2 .• 

In the evaluation, five print samples, an exemplary one 

o~:;which is shown in Fig. 5, · are used. Each print sample is 

formed by printing 1000 lines, each line having a length N (N 

being 1 , 3 , 6 , _2 0 , and 10 0 0 dots ) . The measured value is 

obtained by dividing an increment in weight by the total number 

of dots in each sample. Other values are calculated values. 

Table 1 

Number of dots N 1 3 6 20 1000 

Measured values 3.18 10.7 25.3 54.0 55.0 

Present invention 3.18 11.3 22.6 55.4 55.4 

Conventional method 4.95 14.9 29.7 49.S 49.S 

(Unit: io-59 > 

As is apparent from Table 1, the calculated values 

25 obtained by the method of i:he present inveni:ion are 

substantially the same as the measured values, whereas the 

calculated values obtained by the conventional method, in which 

the average toner consumption per dot is multi plied by the 
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total number of dots, conta.i:n relatively large error. In fa·ct, 

as shown in Table 2, the residual toner amount detector 20 of 

the present invention exhibits about 10% error at the maximum 

and a few percent or less error on the average, whereas the 

5 conventional method exhibits 55% error at the· maximum and 10% 

10 

15 

or more error on the average. 

Table 2 

Number of dots N 1 3 6 20 1000 

Present invention 0 +5.o -10.7 +2.6 +0.7 

Conventional method +55 +39.0 +17.3 -B.3 -10.0. 

(Unit: %) 

Particularly, with respect to patterns such as .text 

data made up of combinations of short segments, those including 

segments consisting of B dots or less account for 80% of the 

total as shown in Fig. 6. Therefore, the accuracy in the area 

20 for the small number of dots greatly affects .the accuracy in 

calculating the total toner consumption. It is for this reason 

that the present invention is far better in calculation 

accuracy than the conventional method. 

By the way, the toner cone~ption is direc~ly a!fected 

25 by the density of an image to be formed, and the density is 

affected by the secular change of the photoreceptor drum and 

the developing bias. To avoid these influences, the 
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coefficient setting device 32 is additionally provided to the· 

multiplyin~ device 33. By applying data from the developing 

bias setting circuit 21 to the coefficient setting device 32, 

an increment or decrement in toner consumption attributa~le to 

density is automatically set. Further, by periodically . 

applying the rate of secular change of the photoreceptor drum 

1, or by applying data to be consumed due to stained texture, 

the toner consumption can~~ calculated more correctly. 

While it is the integrated toner consumptions that are 

10 calculated in this embodiment, it is apparent that the same 

advantage can be obtained by sequentially subtracting .the 

amount of toner consumed by printing from the total a..~ount of 

toner supplied to the toner cartridge. 

While the consumption per dot is detected in this 

15 embodiment, it is apparent that the same advantage can be 

obtained by integrating the toner consi.Imption for the total 

number of continuous dots. That is, in the area I in which the 

toner consumption per dot depends largely on the number of 

continuous dots, the total toner.consumption for the number of 

20 continuous dots is used as data, whereas in the area II in 

which the toner consumption per dot does not depend on the 

number of continuous dots, a representative value of the toner 

consumption per dot is stored. The· readout data are added up 

without further processing for area I, whereas the readout data 

25 are added up after multiplied by the number of dots for area 

II. 
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While a monochromatic laser printer has been taken as 

an example.in the"above embodiment, it is apparent that the 

same advantage can be obtained by applying the present 

invention to a graphic printer that foDUs digital image using 

s color toners • In this case, the residual toner amount detector 

20 may be arranged per color signal. 

The toner consumption per number of dots is.stored as 

data for the area I in which the consumption depends largely on 

the number of continuous dots in the above embodime:.nt. If n~ore 

10 areas, e.g., 3 or more areas are provided to allow a 

representative value per area to be stored as data, then.the 

residual toner amount detector 20 can be implemented by a small 

memory. 

While the relationship between the number of continuous 

15 dots and the toner consumption is calculated based on data 

stored in dictionary form in this embodiment, it is apparent 

that the same advantage can be obtained by expressing the 

relationship in function form. 

By the way, the tank 7 assembled in the cartridge 9 

20 (Fig. 1) is mounted on a rotating shaft 50 as shown in Fig. 7. 

Toner is electrically charged while stirred at all times during 

printing by a stirring blade 51 whose end is in slidable 

contact with the inner circumferential surface of the tank 7, 

and supplied to the developing roller 2 irrespective of the 

25 residual. To avoid unnecessary friction between the stirring 

blade ~1 and the inner circumferential surface of the tank, 
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ribs 52 are arranged on the inner circumferential surface at a 

predetermi~ed interval in the axial direction, the ribs 

extending in the radial direction. 

According to such a construction, the destruction of 

5 the toner by the friction between the inner circumferential 

surf ace of the tank and the stirring blade 51 can be prevented 

as much as possible~ On the other hand, the toner having 
-""'"·t 

entered into spaces 53 provided by the ribs 52 1:·solidified 

while gradually pressed in association with the rotation of the 

10 stirring blade 51, thereby imposing the problem that the amount 

of t~ner to be supplied for developing while. maintaining.the 

fonn of powder is substantially reduced. As shown in Fig. 8, 

ideally, the printable number of sheets is inversely 

proportional to the print duty (as shown by a line A} . 

15 However, if the duty is low, the printable number of sheets 

becomes smaller than that shown by the line A (as shown by a 

20 

line B}. This neans . that printing is impossible with the 

toner having run out although the amount of residual toner is 

nominally sufficient for printing. 

Fig. 9 shows an embodiment that can take care of the 

problem to be caused by printing large amounts of low print 

duty data. In Fig. 9, reference numeral 60 designates an 

invalid toner amount calculating device, _which calculates the 

amount of toner compressed and solidified in the spaces between 

25 the ribs 52 in response to the number of printed sheets from q 

counter 61 for counting the number of printed sheets. That is, 
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the amount of toner that has been solidified by the stirring 

blade 51 a~d can therefore no longer be used for developing is 

in a predetermined ratio to one pass of the stirring blade 51, 

e.g., several tens mg/pass •. Therefore, by multiplying this 

5 ratio by a product of the integrated number of printed sheets 

in the counter 61 and the size of~ =eco=ding shee~, ~.e., the 

effective operation time of the developing unit, such amount of 
...;; .... 

toner can be caltulated. 

Reference numerals 62, 63 respectively · designat_e a 

10 first comparison device and a second comparison device, each of 

which compares data from the integrated toner consumption 

storage device 35 and the ·invalid toner amount calculating 

device 60 with a preset alarm reference, and outputs a signal 

when the data coincides with the alarm reference. These 

15 signals are applied to an OR circuit 64 to operate an alarm 

device 65. 

In this embodiment, the residual toner amount detector 

20 calculates the toner consumption every time print data is 

output from the host, and the invalid toner amount calculating 

20 device 60 calculates, upon reception of the integrated number 

of printed sheets from the counter 61, the amount oi toner tha~ 

cannot be used due to having been compressed and solidified 

inside the tank. These data are fed to the first comparison 

device 62 and the second comparison device 63, and compared 

25 with the alarm reference. 
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Under the condition that the toner still remains in 

such an amount as to allow printing of several hundreds of 

sheets although the residual toner is decreased to ~n extrE:m&ly 

small amount as the integrated number of printed sheets is 

s increased ·in this way, a relatively large amount of toner is 

compressed and solidified on the inner peripheral surface of 

the tank. Aa a result, the data from the invalid toner amount 

calculating device 60 reaches the alann reference, thereby 

causing the alarm device· 65 to intervene to give an alarm 

10 urging the user to replenish toner. 

This system can give a toner shortage alarm wit~out 

fail irrespective of differences between the integrated toner 

consumption or the residual toner data on a display 66 and the 

valid residual toner amount, such differences tending to be 

15 found often in printing low print duty data in large amounts. 

In the above-described embodiment, the amount of 

unusable solidi£ ied toner is calculated by multi plying the 

ratio by the integrated number of printed sheets. If the ratio 

is. practically constant irrespective of the integrated number 

20 of printed sheets, then it is apparent that the same advantage 

can be obtained by giving an alarm when the number of printed 

sheets coincides with the alarin reference by directly inputting 

25 

the number of printed sheets to the second comparison device as 

shown in Fig. 10. 

Fig. 11 shows a third embodiment of the present 

invention. This embodiment is characterized as applying data 
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in the invalid toner amount".,calculating device 60 and data in 

the integrated toner consumption storage device 35 to an adding 

device 70 and outputting data ir. the adding device 70 to a 

display alarm device 71. According to this embodiment, the 

5 toner consumption data on display corresponds to the toner 

shortage alarm. 

As described above, the present invention is 

characterized as including: a continuoqs~dot number detecting 

device that counts the number of continuous video signals for 

10 modulating a laser light source; a toner consumption data 

storage device for storing a toner consumption per number of 

continuous dots; and an integrated toner consumption storage 

device implemented by a nonvolatile memory for storing an 

integrated value of toner consumptions at the time of forming 

15 a series of dots calculated by the. continuous dot number 

detecting device and the toner consumption data storage device. 

The ref ore, the toner consumption can be detected _correctly 

irrespective of the kind of data ~o be printed. 
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The method according to the present invention for detecting a 

residual amount of a recording material for a printer comprises 
the following steps: 

(a) detecting the number· of continuous . dots by counting the 

number of printing signals while dots to be printed are 

generated continuously; 

-;;.:~.. (b) reading out an amount of a toner consumption per dot 

consumed by the generation of a series of dots; 

(c) calculating a product of said toner consumption per dot and 

said number of continuous dots; 

(d) integrating said toner consumption by repeating said steps 

(a),(b) and (c) every time dots are printed; 

( e) instructing replacement of a toner cartridge when said 
integrated toner consumption has reached a prese~ reference 
value; and 

(f) resetting a value of said integrated toner consumption when 

said toner cartridge is replaced. 

According to a preferred embodiment of the inventive method, 

the printer is a laser printer and the printing signals are 
laser turn on signals. 
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1. A residual recording material amount detector ·(20) for a 
5 printer comprising: 

10 

a continuous dot number detecting means (30) for counting 

a number of continuous dots to be printed; 

a toner consumption data storage means (31) for storing a 
toner consumption per number of said continuous dots; and 

a:ri integrated toner consumption storage means ( 35) for 
· storing an integrated value of toner consumptions at the 

15 time of forming a series of dots calculated by said 
continuous dot number detecting means (30) and said toner 
consumption data_ storage means (31). 

2. The residual recording material amount detector (20) of 
2 0 Claim 1, wherein said toner consumption data storage 

means (31) divides said number of continuous dots into at 

least two levels, and then said toner consumption data 

25 

30 

storage means (31) stores toner consumptions in 

accordance with said respective levels. 

3. The residual recordi:r:ig material amount detector ( 2 0) of 

Claim 1 or 2, further comprising a multiplying means (33) 
for obtaining a product of said toner consumption per dot 
and said number of said continuous dots. 

4. The residual recording material amount detector ( 20) of 

Claim 3, further comprising an adding means ( 34) for 
obtaining a sum of data stored in said integrated toner 
consumption storage means ( 35) and data obtained from 

35 said multiplying means (33), wherein said sum obtained by 

U:\BENUTZER\WJIS60,JCL.DOC 
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said adding means (34) is stored in said integrated toner 
consumption storage means (35) again. 

s. The residual recording material amount detector of Claim 
s .. 3 or 4, further comprising a coefficient setting means 

10 

15 

20 

25 

30 

35 

(32) for setting a variable rate of the toner consumption 
affected by a density of an image to be formed,_ wherein 
said multi plying means ( 33) obtains a product of said 
toner consumption per dot and said number .of said 
continuous dots·;t·~using a. coefficient applied from said 
coefficient setting means (32). 

6. A residual recording material.amount detector (20) for a 
printer comprising: 

a continuous dot number detecting means (30) for counting 
a number of continuous signals for modulating a printing 
action; 

a toner consumption data storage means (31) for storing a 
toner consumption per number of continuous dots; 

an integrated toner consumption storage means ( 35) for 
storing an integrated value of toner 
time of forming a series of dots 
continuous dot number detecting means 
consumption data storage means (31); 

consumptions at the 
calculated by said 

(30) and said toner 

a printed sheet detecting means for counting a number of 
printed sheets, and for outputting a signal when a value 
calculated from said number of printed sheets reaches a 
preset value; and 

an alarm signal generating means for generating an alarm 
signal on in accordance with said signal output from said 
printed sheet detecting means and said integrated value 

U:IBENUTZER\Wl\S60S3CLDOC 
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stored in said integrated toner consumption storage means 
(35). 

1. The residual recording material amount detector (20) 
5 according to Claim 6, wherein the printer ·is a laser 

printer and the continuous dot number detecting means 
counts a number of continuous video signals for 
modulating a laser light source. 

10 8. The residual recording material amount detector ( 20) of 
Claim 6 or 7, wherein said printed sheet detecting means 
comprises a counter ( 61) for counting said number of· 
printed sheets. 

15 9. The residual recording material amount detector (20) of 
one of Claims 6 to 8, wherein said printed sheet 
detecting means comprises an invalid toner amount 
calculating device (60) for multiplying a predetermined 
ratio by a product of said numl:;>er of printed sheets and 

20 an effective operation time of a developing unit of said 
laser printer. 

10. The residual ~ecording material amount detector (20) of 
one of Claims 6 to 9, wherein said alarm signal 

25 generating means comprises a first comparison device (62) 
for comparing said signal from said printed sheet 
detecting means with a preset alarm reference and a 
second comparison device ( 6 3) for comparing said 
integrated value from said integrated toner consumption 

30 storage means (35) with a preset alarm reference, and 
said alarm signal generating means generates said alarm 
signal by logically summing signals from said first and 
second comparison device (62,63). 

35 11. _The residual recording material amount detector of one of 
Claims 6 to 10, wherein said alarm signal generating 

11111111111111 1111111111111111 
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means generates said alarm signal by adding said signal 
output from said printed sheet detecting means to said . 
integrated value stored in said integrated toner 
consumption storage means (35). 

12. A residual recording material amount detector (20) for a 
printer comprising: 

a continuous dot number detecting means (30) for counting 
a number of continuous dots to be printed;-lt..:.;c. 

a toner consumption data storage means (31) for storing a 
toner consumption per number of said continuous dots; and 

a toner consumption storage means ( 35) for sequentially 
subtracting a value of toner consumptions at the time of 
forming a series of dots calculated by said continuous 
dot number detecting means ( 30) and said toner 
consumption data storage means (31) from the preset total 
amount of toner supplied to a toner cartridg~. 

13. The residual recording material amount detector (20) for 
a printer according to one of Claims 1 to 6 or 8 to 12, 
wherein the printer is a laser printer. 

14. A method for detecting a residual amount of a recording 
material for a printer comprising the steps of: 

(a) detecting the number of continuous dots by counting 
the number of printing signals while · dots to be 
printed are generated continuously; 

(b) reading out an amount of a toner consumption per dot 
consumed by the generation of a series of dots; 
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( c) calculating a product of said toner consumption per 

dot and said number of continuous dots; 

(d) integrating said toner consumption by repeating said 

steps (a), (b) and (c) every time dots are printed; 

(e) instructing replacement of a toner 

said integrated toner consumption 

preset reference value; and 

cartridge when 

has reached a 

(f) resetting a value of said integrated toner 

consumption when said toner cartridge is replaced. 

15. The method according to Claim 14, wherein the printer is 

15 a laser printer and the printing signals are laser turn 

on signals. 
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