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5 CONTROL DEVICE 

Inventor(s): HOWARD ROSEN 

10 

BACKGROUND OF THE INVENTION 

The present invention relates to displays visible to a user of an environmental control 

device, especially a display on a programmable thermostat. 

15 Dot-matrix type LCD's, which have display elements arranged in rows and columns, 

are used in great numbers. These LCD's available at present are classified into three 

types. The first is a positive type wherein some of the display elements become opaque 

when driven, thus defining characters, symbols, and graphic characters. The second is 

a negative type wherein some of the display elements become opaque when driven, 

20 whereby the remaining display elements define characters, symbols, and graphic 

characters. The third is a positive-negative type, which functions as a positive type 

when operated in the first operating mode and as a negative type when operated in the 

second mode. With most LCD's available now, it is possible to change the image 

contrast, that is, the ratio in brightness of the data items displayed to the background of 

25 the screen. 

Dot-matrix type LCD's are common as user-visible displays on programmable 

thermostats for viewing of alphanumeric and iconic information. The displayed 

information relates to environmental conditions, HVAC equipment operation or non-

operation, operational modes of the thermostat, and the like. Such displays are 

30 commonly lighted from behind or from the side. The backlighting from this planar 
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element shines through non-opaque display elements of the LCD display, although the 

backlighting is blocked by display elements of the LCD display that are partially or 

completely opaque. Prior art thermostats have consistently been programmed so that 

data items are shown on the LCD as partially or completely opaque display elements. 

5 

SUMMARY OF THE INVENTION 

The present invention is an environmental control device such as a programmable 

thermostat with a dot matrix type LCD (which may be backlighted) for display of user-

viewable images against a surrounding set of display elements. In the invention, the 

10 contrast between the images (or a single image section) and its surrounding section of 

display elements is reversed upon the occurrence of certain conditions. The conditions 

setting off the contrast reversal can be a pre-set time or times, change in room 

illumination, occurrence of operating states sensed by the environmental control device, 

or other such conditions. If the pre-set times are close enough together, a user viewing 

15 the display perceives that images are "flashing". The "flashing" draws the attention of 

the user to that part of the display which is showing the reversals of image contrast. The 

entire display may exhibit the "flashing" activity. Alternately, a backlight may be 

switched on or off to draw the attention of the user to the display as a whole, which also 

provides a flashing effect to the user viewing the display. 

20 The following is one embodiment of the invention. The programmable environmental 

control device with its display is in a room. When this room is lighted by natural or 

manmade lighting, user-viewable images are formed from display elements driven so 

that they are partially or completely opaque. The display elements substantially 

surrounding the image are clear. When the room is lighted, the backlighting may either 

25 be powered on or off, as ambient lighting is typically adequate to light the display 

elements of a dot matrix LCD. When the room is darkened, display elements forming 

the images are driven so that they are clear (i.e., negative) and the elements 

surrounding the images are partially or completely opaque (i.e. positive). The 

backlighting is powered so that light shines through the images and not through the 

30 surrounding section. A "backlighting" panel may actually provide lighting from sides of 
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the LCD, although the effect will be to cause illumination to shine through non-opaque 

display elements. 

When the LCD is located in a room that is dark and/or dimly lighted, the present 

inventor has found that the user can see images far more easily when they are clear 

5 and surrounding display elements are partially or completely opaque. In contrast to the 

present invention and typical in the prior art, the images will be formed from display 

elements driven so that they are opaque with all other display elements left essentially 

clear, i.e., as the positive type described above. The nature of the present backlighting 

used in thermostats results in a display that is hard to read from a distance in a dark or 

10 dimly lighted room. The amount of light from the backlight substantially "overglows" the 

images until a user approaches to about 5 feet from the prior art displays. 

The present invention allows the user to accurately distinguish display images from a 

much greater distance in a dark or dimly lighted room. The backlight shines through the 

images so that the "overglow" or aura effect of the backlight is used to the advantage of 

15 displaying those elements, not obscuring them. 

Images or image sections, as used herein, are a generally continuous set of pixels in 

the display that are contrasted with surrounding display elements. An image or image 

section comprises a letter, an icon, a line or dash, or other item that is required by the 

programmable environmental control device to be set apart from other images or image 

20 sections. A set of script letters may be joined and continuous, as in handwriting, or 

discontinuous in the manner of some fonts available for digital display. An image or 

image section need not be completely surrounded by contrasting display elements to be 

understandable to a user. Some overlap of a first image into other images can occur as 

long as the first image remains understandable to a user looking at the display. A 

25 contrast outline between the image and the surrounding display elements only needs to 

be continuous enough to allow the user to adequately distinguish the image. 

However, adjacent display elements between an image and the surrounding section 

of elements need not be entirely opaque and non-opaque. An image can be partially 

opaque in an edge part between a central part of image and an outer edge of the 

30 image. In a darkened room, the central part elements are driven so that they are 
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substantially clear and the edge part elements are driven so that they are partially 

opaque. Using a partially opaque edge part reduces the tendency of a glowing aura 

from the clear elements to obscure a sharp edge of the image. This is a less preferred 

form of the invention. 

5 An object of the present invention is to provide an environment control device for 

more easily observing viewer elements backlighted in a darkened room. 

Another object of the invention is to provide an apparatus which can adjust the image 

contrast of a display device after the occurrence of a condition. In response to a first 

condition, the display device reverses its image contrast at least in part of the display. In 

10 response to a second condition, the display device returns to its original state as to that 

part of the display whose image contrast was changed. 

Separable images shown on a display of a programmable thermostat are typically 

combined to form words, graphics, icons, lines, geometric forms and other such items. 

These combinations with a sufficient surrounding set of display elements form what is 

15 referred to herein as a data item. However, a data item can contain only a single image. 

Data items are typically arranged to communicate information or aesthetics to a viewing 

user of the programmable environmental control device. All images in a data item are 

preferably driven in the same state (i.e., positive or negative), where the surrounding 

sections of the data item are driven to contrast with the images (i.e., negative or 

20 positive). This allows the user to see and understand the information or appreciate the 

aesthetics of the data item. When in a "flashing" mode, the data item will draw the 

user's attention to that part of the display. The occurrence of a change in the operation 

of the thermostat or information set to be displayed is a condition that will cause the 

image contrast to reverse. The user will then instantly know that a change has occurred 

25 in the thermostat operation or displayed information. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is schematic and top view of a programmable environmental control device 

with a backlighted dot matrix type LCD. 

30 Figure 2 is a magnified section 106 of Figure 1. 
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Figure 3 is an exemplary flow chart of the invention method. 

DETAILED DESCRIPTION OF THE INVENTION 

The invention is now discussed with reference to the figures. 

5 Figure 1 shows a thermostat 100 having means 101 for controlling HVAC equipment 

through programs resident in ROM and operational through RAM, where means 101 is 

effectively connected with multiple connections 102 with a dot-matrix liquid crystal 

display (LCD) panel 104 whose pixels 105 are driven by inputs to their vertical columns 

and horizontal rows from means 101. Panel 104 may be either a positive, negative or 

10 positive-negative type of dot matrix type LCD. Backlight panel 103 is shown for 

illustration as separated from a backside of LCD panel 104, although it is known and 

preferred that these two panels be in close contact. Backlight panel 103 is connected to 

power and a means of control so that it can be turned on or off as needed. Means 101 

also optionally comprises means for sensing a light level or illumination in a room in 

15 which LCD panel 104 is located, which illumination may be compared with a previously 

input minimum illumination value to determine whether or not the room is darkened or 

dimly lighted. Means 101 comprises a clock and means for inputting one or more times 

of day. Upon the occurrence of the input time or times, one or more data items would 

experience an image reversal or enter a "flashing" mode. 

20 Figure 2 shows section 106 operated as it would preferably appear during a daytime 

or lighted room condition. In another preferred mode of operation, the display shown in 

Figure 2 of the image section and surrounding section will be activated upon the 

occurrence of other conditions as described herein. The display elements of 

surrounding section 107 are essentially clear and, optionally, backlight panel 103 shines 

25 through them to a user in front of LCD panel 104. The display elements of image 

section 108 are partially or completely opaque. The combination of image section 108 

and surrounding section 107 can constitute a data item comprehensible and legible to a 

user in a lighted room. 

Figure 3 shows section 106 operated as it would during a nighttime, darkened room 

30 or other described condition. The display elements of the surrounding section 107 are 
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partially or completely opaque and backlight panel 103 cannot shine through them to a 

viewer in front of LCD panel 104. The display elements of image section 108 are 

essentially clear and backlight panel 103 shines through them to a viewer in front of 

LCD panel 104. The data item is thereby comprehensible and legible to the viewer in 

5 the darkened room. The result of this mode of operation is an dimmer display. An edge 

portion, as defined above, of image section 108 are those display elements that are 

adjacent to the surrounding section 107. 

Figure 4 shows a general flow chart for a form of the invention method. Step 110 

causes backlight panel 103 to turn on so that it shines forwardly through essentially 

10 clear and (in a limited way) partially opaque display elements of LCD panel 104. Step 

112 requires an input of a time of day as timeset 1 when the sun generally goes down 

and/or the room is generally darkened for the room where LCD panel is located. Step 

114 requires an input of a time of day as timeset 2 when the sun generally rises and/or 

the room is generally lighted for the room where LCD panel is located. 

15 Step 116 evaluates whether a present time of day from a clock in means 101 is 

greater than or equal to timeset 1 and is less than timeset 2 or whether the room is dark 

(by comparison of present input from illumination sensing means in means 101 with a 

preset minimum illumination value in means 101). If one of the two conditions is met, 

step 118 causes all non-viewer display elements 107 (as in Figure 3) to be partially or 

20 completely opaque. Step 120 follows causing all display elements of the image section 

108 (as in Figure 3) to be essentially clear (non-opaque). Step 116 follows 120 so that 

the conditions are continuously or periodically re-checked for compliance. 

If neither of the two conditions of step 116 are met, step 122 causes all display 

elements of the surrounding section 107 (as in Figure 2) to be driven so that they are 

25 essentially clear (non-opaque). Step 122 is followed by step 124 that causes all display 

elements of the image section 108 (as in Figure 4) to be driven so that that they are 

partially or completely opaque. Step 116 follows 124 so that the conditions are 

continuously or periodically re-checked for compliance. 

Step 116 may be altered so that present room illumination is compared with a 

30 maximum pre-set value to determine if the room is lighted above a minimum level 
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typically needed by a user for reading the invention display in a prior art manner for 

daytime operation, thereby causing steps 122 and 124 to be acted upon. 

As described in the above summary of the invention, separable data items on a 

display device of a programmable thermostat can be shown so that each has a viewer 

5 section and a surrounding or non-viewer section. Image contrast between the viewer 

section and surrounding section allows the user to see the information. The image 

contrast will reverse at the occurrence of a change in the operation of the thermostat or 

information set to be displayed. The user will then instantly know that a change has 

occurred in the thermostat operation or displayed information. 

10 The extent of the surrounding field may vary, but is intended that the surrounding 

field must extend away from the edges of a data item at least enough so that the letters 

or graphic items are easily comprehensible by a user standing in front of the display 

device. The display device can be divided into a number of data item fields. In one form 

of the invention, each data item field contains a data item whose image contrast 

15 between its viewer and non-viewer sections operate independently of those of other 

data item fields. 

For example, in a display showing that a programmable thermostat is in a heating 

mode and operating the heater, a portion of its display device displays the word "HEAT" 

with the letters formed from a positively driven part of the display and a surrounding 

20 field negatively driven. The letters of the word "HEAT" would be a set of image sections 

and the display immediately around those letters would be their surrounding sections. 

The combination of the letters of the word "HEAT" and their surrounding fields would be 

a data item. When the thermostat is in a heating mode and the heater switches off, the 

image contrast of the data item is reversed. The letters of the word "HEAT" are formed 

25 from a negatively driven part of the display and the surrounding field is positively driven. 

In a flashing mode, the above image reversal would occur frequently enough so that a 

user looking at the display would notice the data item, such as at a rate of 1 to 2 image 

reversals or contrast reversals per second. 

In summary, the present invention causes one or more data items that may be 

30 shown in a display of a programmable environmental control device: 
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1. to be shown in a first image contrast upon the occurrence of a first 

condition and then 

2. to be shown with a reverse of the first image contrast upon the occurrence 

of a second condition. 

5 The triggering conditions may be any of those which a programmable environmental 

control device may store, generate, receive or otherwise have available to its programs. 

In addition, one of the conditions that causes a change in image contrast may be an 

signal generated by manual switching by a user using a user interface with the 

programmable environmental control device. The interface may be a button on the 

10 programmable environmental control device. 

It is well known in the art of programmable thermostats to provide basic on-off 

operation of HVAC equipment, sophisticated modal operation of that equipment and 

display of information such as time, temperature, humidity, equipment status, and the 

like. Each of the display indications of the thermostat operation and the items of 

15 information may be a separately operable data item, in that the image contrast may 

have a positively driven image section(s) in one data item and a negatively driven 

image section(s) in an adjacent data item. In a specific example, an indication of the 

day's weather may be shown on the display with the viewer section comprising a cloud, 

where if the day will be without rain the cloud is driven so that it is substantially clear 

20 and the surrounding section is darkened. If the day will be rainy, the viewer section 

cloud will be shown darkened and the surrounding field will be shown substantially 

clear. The condition upon which the reversal of image contrast occurs may be receipt of 

weather information by the programmable thermostat from a computer network that in 

turn receives weather predictions from various sources. 

25 The above design options will sometimes present the skilled designer with 

considerable and wide ranges from which to choose appropriate apparatus and method 

modifications for the above examples. However, the objects of the present invention 

will still be obtained by that skilled designer applying such design options in an 

appropriate manner. 

30 
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I CLAIM: 

1 1. A method for operating a dot matrix type liquid crystal digital display that is optionally 

2 backlighted by a backlight for viewing by a user in a room where the liquid crystal digital 

3 display is located, where display elements of the liquid crystal digital display are driven 

4 by inputs from a programmable environmental control device that comprises control 

5 means for environmental control equipment comprising: 

6 (a) one or more data items capable of being displayed on the display, where 

7 each data item consists of one or more image sections and each image 

8 section is substantially surrounded by a surrounding section; 

9 (b) each image section is determined by the control means to be a set of 

10 substantially continuously adjacent display elements required for viewing by 

11 the user; 

12 (c) each surrounding section is determined by the control means to be a set of 

13 display elements required to substantially outline its image section; 

14 (d) presetting requirements of a first condition in the control means and 

15 determination by the control means that the first condition has occurred; 

16 (e) causing the image sections of a data item to be non-opaque and its 

17 surrounding sections to be partially or completely opaque; 

18 (f) presetting requirements of a second condition in the control means and 

19 determination by the control means that the second condition has occurred; 

20 and 

21 (g) causing the image sections of a data item to be partially or completely 

22 opaque and its surrounding sections to be non-opaque. 

1 2. The method of claim 1 wherein the first condition is a first time of day and the 

2 second condition is a second time of day. 

1 3. The method of claim 1 wherein an illumination level for the room is input into the 

2 control means, which control means further comprise means for sensing illumination of 
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3 the room, and the first condition comprises the control means determining that the room 

4 illumination is greater than the illumination level. 

1 4. The method of claim 3 wherein the second condition comprises the control means 

2 determining that the room illumination is less than the illumination level and the 

3 backlight is powered to shine through non-opaque or partially opaque display elements. 

1 5. The method of claim 1 wherein the first condition is a first time of day near sunrise 

2 and the second condition is a second time of day near sunset, whereafter the backlight 

3 is powered to shine through non-opaque or partially opaque display elements. 

1 6. The method of claim 1 wherein, for at least one flashing data item, the first condition 

2 is a passage of a first time period since the occurrence of a second condition and the 

3 second conditions is a second time period since the occurrence of a first condition. 

1 7. The method of claim 6 wherein the first and second time periods are sufficiently 

2 short so that a user observes that the flashing data item appears to be flashing on the 

3 display. 

1 8. The method of claim 7 wherein the first and second time periods are about two 

2 seconds or less. 

1 9. The method of claim 7 wherein the occurrence of a third condition changes the first 

2 and second conditions. 

1 10 A method for operating a dot matrix type liquid crystal digital display that is optionally 

2 backlighted by a backlight for viewing by a user in a room where the liquid crystal digital 

3 display is located, where display elements of the liquid crystal digital display are driven 

4 by inputs from a programmable environmental control device for controlling 

5 environmental control equipment comprising: 

10 
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6 (a) one or more data items capable of being displayed on the display, where 

7 each data item consists of one or more image sections and each image 

8 section is substantially surrounded by a surrounding section; 

9 (b) occurrence of a first condition; 

10 (c) causing the image sections of one or more of the data items to be non-

11 opaque and its surrounding sections to be partially or completely opaque; 

12 (d) occurrence of a second condition; and 

13 (e) causing the image sections of a data item to be partially or completely 

14 opaque and its surrounding sections to be non-opaque. 

1 11. The method of claim 10 wherein the first condition is a first time of day and the 

2 second condition is a second time of day. 

1 12. The method of claim 10 wherein an illumination level for the room is input into the 

2 control means, which control means further comprise means for sensing illumination of 

3 the room, and the first condition comprises the control means determining that the room 

4 illumination is greater than the illumination level. 

1 13. The method of claim 12 wherein the second condition comprises the control means 

2 determining that the room illumination is less than the illumination level and the 

3 backlight is powered to shine through non-opaque or partially opaque display elements. 

1 14. The method of claim 1 wherein the first condition is a first time of day near sunrise 

2 and the second condition is a second time of day near sunset, whereafter the backlight 

3 is powered to shine through non-opaque or partially opaque display elements. 

1 15. The method of claim 10 wherein, for at least one flashing data item, the first 

2 condition is a passage of a first time period since the occurrence of a second condition 

3 and the second conditions is a second time period since the occurrence of a first 

4 condition. 

11 
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1 16. A method for operating a liquid crystal digital display panel that is optionally 

2 backlighted by a backlight panel for viewing by a viewer in a room in which the liquid 

3 crystal digital display panel is located, where the liquid crystal digital display panel is 

4 driven by inputs from a programmable environmental control device that controls the 

5 operation of environmental control equipment comprising: 

6 (a) the liquid crystal digital display panel displaying one or more data items, each 

7 display item comprising: 

8 (i) an image section determined by the environmental control device to be 

9 display elements required for viewing by the viewer and driven to a first 

10 state; 

11 (ii) a surrounding section determined by the environmental control device to 

12 be display elements surrounding the viewer elements and driven to a 

13 second state, where the second state is different from first state so 

14 that the viewer of the data item field can see a contrast between the 

15 viewer section and the surrounding section; 

16 (b) determination by the programmable environmental control device of a first 

17 condition; and 

18 (c) after determination of the first condition, causing the display elements of the 

19 image section to be driven in the second state and the surrounding section to 

20 be driven in the first state, resulting in a visible image reversal to the viewer. 

1 17. The method of claim 16 wherein the first condition is selected from among the 

2 group consisting of a change of an operating mode for the environmental control 

3 equipment, a change in an environmental condition sensed by the programmable 

4 environmental control device, a change in information required for display by the 

5 programmable environmental control device, manual switching, and an occurrence of a 

6 time predetermined by the programmable environmental control device. 
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Regular Patent Application 
Docket No. 0205.2cL1 

ABSTRACT 

The present invention is a method for operating a backlighted dot matrix type LCD for 

5 displayed outputs from a programmable environmental control device, such as a 

programmable thermostat. The LCD is operated so that viewer elements of a displayed 

data item are non-opaque when a room where the LCD is located is darkened and the 

surrounding display elements are partially or completely opaque. Selected elements can 

also change from opaque to non-opaque to display an active condition. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Title: REVERSE IMAGES IN A DOT MATRIX 
LCD FOR AN ENVIRONMENTAL 
CONTROL DEVICE 

Inventor(s): Howard Rosen 
Assignee: Howard Rosen 
Serial No.: 
Filing Date: 
Group No.: 
Examiner: 
Attorney Docket No.: 0304.1A4 

0 

MAY 1 5 2003

INDEM 

DECLARATION / POWER OF 
ATTORNEY 

As above-named inventor(s), I (we) hereby declare that: 
1. My residence and citizenship are as stated by my name. 

Full Name of Inventor: Citizenship: 
#1 Howard Rosen Address #1: 5756 Royalmount Avenue, 

Montreal, Quebec, H4P 1K5 Canada 
Canada 

I (we) further declare that: 
2. I believe I am the original, first and sole inventor (if only one name is listed below) or an original, first 
and joint inventor (if plural names are listed below) of the subject matter which is claimed and for which a 
patent is sought on the invention identified above and is attached hereto. 
3. I have reviewed and understand the contents of the above identified specification, claims, drawings and 
abstract and acknowledge my duty to disclose information which is material to the examination of this 
application in accordance with Title 37 Code of Federal Regulations §1.56. 
4. The inventor(s) named below does (do) hereby appoint as attorney of record with full power of 
substitution and revocation, to prosecute the above application and transact all business in the Patent 
and Trademark Office connected therewith.: 1. David T. Bracken, Registration No. 37,522; Send 
correspondence to: David T. Bracken, The Law Office of David T. Bracken, 4839 East Bond Avenue, 
Orange, California 92869 
5. All statements made herein of my own knowledge are true and that all statements made on information 

and belief are believed to be true. All the above statements were made with knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, under §1001 of Title 18 
the United States Code, and such willful false statements may jeopardize the validity of the application or 
any patent issuing thereon. 

Full Name of Inventor: Signature of Inventor: Date: 
#1 Howard Rosen

C 5/14/2003 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Title: REVERSE IMAGES IN A DOT 
MATRIX LCD FOR AN 
ENVIRONMENTAL CO 
DEVICE 

Inventor(s): Howard Rosen 
Assignee: Howard Rosen MAY 1 5 2003 

Serial No.: 
4 A Filing Date: 4  7Noesti 

Group No.: 
Examiner: 
Attorney Docket No.: 0304.1A4 

COMMISSIONER FOR PATENTS 

INFORMATION DISCLOSURE 
STATEMENT - REMARKS 

Sir: 
In accordance with the duty of disclosure under 37 C.F.R. 1.56 and pursuant to 37 

C.F.R. 1.97-1.98, Applicant hereby notifies the U.S. Patent and Trademark Office of the 
documents listed on the attached Form PTO-SB-08A. One copy of the cited document is 
submitted herewith. 

US Patents 6,484,951 discloses an LCD with what is described as a flashing display 
component upon the occurrence of sensing of a carbon oxide level. The flashing is 
understood in the art to be a simple change of data item pixels from a positive to negative 
state without changing the state of the surrounding pixels. 

The submission of the listed documents is not intended as an admission that any 
such document constitutes prior art against the claims of the present application. Applicant 
reserves the right to dispute any of the listed documents as prior art during examination. 
Further, Applicant does not waive any right to take any action that would be appropriate to 
antedate or otherwise remove any listed document as a competent reference against the 
claims of the present application. Furthermore, the submission of this Information 
Disclosure Statement is not to be construed as a representation that a search has been 
made or that no other material information may exist.Applicant respectfully submits that all 
pending claims are patentable over the foregoing references, alone or in combination. 

The present Information Disclosure Statement is being filed within three months of 
the filing date of the U.S. patent application, and therefor no certification under 37 C.F.R 
1.97(e) or fee under 37 C.F.R. I.17(p) is required. 

Respectfully submitted, 

'Thdtd1 13Astga" 
David T. Bracken 
Registration No. 37,522 

Dated: May 15, 2003 
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