
(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2005/0131596 A1 

Cherrington et al. 

US 2005O131596A1 

(43) Pub. Date: Jun. 16, 2005 

(54) 

(75) 

(73) 

(21) 

(22) 

(63) 

INTEGRATED AUTOMATED ANALYSIS AND 
REPAIR 

Inventors: John K. Cherrington, Escondido, CA 
(US); Aaron F. Cherrington, 
Fallbrook, CA (US) 

Correspondence Address: 
FITCH EVEN TABN AND FLANNERY 
120 SOUTH LASALLE STREET 
SUTE 1600 
CHICAGO, IL 60603-3406 (US) 

Assignee: Automated Vehicle Inc., 
Escondido, CA 

Analysis, 

Appl. No.: 10/879,492 

Filed: Jun. 28, 2004 

Related U.S. Application Data 

Continuation of application No. 09/571,798, filed on 
May 16, 2000, now abandoned, which is a continu 
ation-in-part of application No. 09/016,261, filed on 
Jan. 30, 1998, now Pat. No. 6,070,155, which is a 

techNICAN'S 
SAON 

continuation-in-part of application No. 08/462,428, 
filed on Jun. 5, 1995, now Pat. No. 5,717,595, which 
is a continuation-in-part of application No. 08/372, 
002, filed on Jan. 12, 1995, now Pat. No. 5,657,233. 

Publication Classification 

(51) Int. Cl." ....................................................... G06F 7700 
(52) U.S. Cl. ................................................................ 701/29 

(57) ABSTRACT 

An integrated highly automated analysis System employs a 
technician terminal for displaying a plurality of inspection 
Screens, and for entering inspection results. The System 
generates an inspection report after the inspection results 
have been input. A point-of-Sale terminal is coupled to the 
technician terminal, and the System further generates a cost 
estimate report in response to the generation of the inspec 
tion report and also generates an invoice report. The System 
includes a plurality of databases, including an inspection 
guideline database, a specifications database (containing 
Specifications), a customer/inspection database (containing 
prior inspection records), and a parts catalog database (con 
taining part numbers and part costs). 
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INTEGRATED AUTOMATED ANALYSIS AND 
REPAIR 

0001. This application is a continuation of application 
Ser. No. 09/571,795, filed, May. 16, 2000, which is Con 
tinuation-in-Part of application Ser. No. 09/016,261, filed 
Jan. 30, 1998, which is a Continuation-in-Part of application 
Ser. No. 08/462,428, filed Jun. 5, 1995, which is a Continu 
ation-in-Part of application Ser. No. 08/372,002, filed Jan. 
12, 1995, all of which are incorporated herein by reference 
in their entirety. 

BACKGROUND OF THE INVENTION 

0002 The present invention relates to analysis and repair, 
and more particularly to integrated highly automated SyS 
tems and procedures for diagnosis, cost estimating, invoic 
ing and repair in the Servicing of mechanical and electrical 
Systems and the like. 
0003. The servicing of complex systems, for example, 
internal combustion engine automobiles, has become 
extremely complicated and, to Some extent, Virtually impos 
sible for some persons to perform. This problem extends to 
many mechanical and electrical Systems as well as other 
Systems, because of the complexity of these modern SyS 
tems, the inadequacy of and rapid changes in available 
Specifications and in Some cases changes in regulatory 
requirements applicable to the Systems. Further, the capa 
bility of Some diagnostic equipment used in diagnosing and 
Servicing Some Systems has not kept pace with changes in 
the Systems themselves. Added to these complications is a 
growing Scarcity of perSonnel trained in Servicing Such 
complicated Systems. 

0004 For example, whereas it has been possible to ser 
Vice many vehicles with internal combustion engines by 
checking the condition of ignition parts, carburetor adjust 
ments, or electrical Systems, and replacing Some or all parts, 
the newer vehicles have engines that do not have the older 
conventional ignition parts, the fuel Supply is not easily 
adjusted, and the electrical System is Sometimes Separately 
controlled by its own built-in computer. Electronic Systems 
also now control Systems within vehicles Such as the air 
conditioner, the exhaust System, the Suspension and the 
braking System. Some governmental regulatory agencies 
prohibit Some adjustments to critical parts, or have estab 
lished operating conditions for vehicle engines that require 
adjustments to an engine's operation that can only be 
accomplished with Special test equipment. 
0005 Personnel that service systems such as vehicles 
also may contribute to Servicing problems. Often because 
the environment of a repair shop, the environment on a 
customer's site, or the environment in on an assembly line 
is quite noisy and/or otherwise distracting, and because the 
technicians working therein are under a great deal of pres 
Sure to quickly inspect and diagnose the Systems on which 
they are working, important diagnostic Steps may be skipped 
or incorrectly carried out. This can result in needed repairs 
being overlooked, resulting in potentially dangerous condi 
tions. This is of particular concern when critical Safety 
Systems are involved, Such as a vehicle's braking System or 
Suspension, but is also of concern when a problem is not 
correctly diagnosed and repaired the first time a System is 
Serviced because this leads to customer irritation and poS 
sibly loSS of busineSS. Other Systems, Such as the exhaust 
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System or the air conditioning System in an automobile, if 
not inspected properly, can require unscheduled mainte 
nance or repair. 
0006 The dissemination of original system specifica 
tions, changes to Such specifications, and other pertinent 
information relating to Specific Systems has also become 
problematic. It is difficult to get the latest information to the 
System owner and to get the latest information to the System 
Service agency. It may also be difficult to get the perSon to 
whom the information is sent to read and apply the infor 
mation to the diagnostic and Servicing function. 
0007. It has long been known to provide paper manuals 
for System specifications, repair instructions and, more 
recently, to provide the Specifications and instructions in 
microfilm Systems. Both paper manuals and microfilm SyS 
tems require updating by physical replacement of outdated 
information and therefore have the problem of being depen 
dent, to Some extent, upon the interest and motivation of the 
receiver of the information. Furthermore, it is not uncom 
mon for errors to occur in the updating of paper manuals or 
microfilm Systems, resulting in outdated or missing infor 
mation. 

0008. In the vehicle field, electronic engine analyzers are 
also known, Some of which are general purpose for use with 
many vehicles and Some of which are specific to a particular 
manufacturer's vehicle. Some vehicle manufacturers have 
built microprocessors into the vehicle So as to provide part 
or all of the engine analysis function. Some engine analyzers 
merely measure existing conditions in a vehicle and are 
unable to compare the measured conditions to a reference 
standard that defines what the measured condition should be. 
Other analyzers provide complete diagnostic capabilities 
including advising the operator on what corrections should 
be made. 

0009. Once a vehicle has been diagnosed, the diagnosis is 
generally reviewed by a customer and a determination is 
made by the customer as to what repairs he or She wishes to 
have performed. A Service advisor or mechanic may assist 
the customer in the review and may advise the customer as 
to which of the indicated repairs are needed, or required, and 
which are merely Suggested. The determination of which 
repairs are needed and which are merely Suggested is highly 
Subjective and wide discretion is exercised by the mechanic 
or Service advisor. This discretion, and the desire on the part 
of Some Service advisors to increase the cost of vehicle 
Service (and therefore their profits) by characterizing Some 
repairs as required when they are in fact merely Suggested, 
leads to discomfort on the part of the customer, which 
problematically breeds ill will and dissatisfaction. Unfortu 
nately, this problem exists outside the vehicle field as well. 
0010. Before repairs are performed on a vehicle, many 
States require that the customer be provided with a written 
estimate of repair costs, and that the actual costs of per 
formed repairs not exceed the estimate by more than a 
prescribed amount, e.g., ten percent. There is a great deal of 
discretion on the part of the Service advisor in generating the 
estimate, which results in under and over estimation of costs. 
If the costs are under estimated, State law may prohibit the 
repair shop from charging the customer a correct amount. If 
the costs are over estimated, the customer may be Subject to 
over charging. The problem of over estimating and under 
estimating may be compounded due to miscommunications 
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between the technician or mechanic performing the vehicle 
diagnosis and the person who prepares the estimate. The 
diagnosis is generally communicated to the customer and the 
perSon preparing the estimate via a paper report that is hand 
prepared by the technician. Such hand-prepared reports are 
Subject to numerous errors, both in entering the information 
and in interpreting the entered information. Further, as with 
the problems of customer discomfort, ill will, and dissatis 
faction, this problem exists outside the vehicle field as well. 
0011. In any service/repair environment, after repairs are 
performed, it is further necessary for the repair shop to 
generate an invoice reciting the charges assessed to the 
customer for Services and parts. Such invoice, as mentioned 
above, must often not exceed the estimate by more than a 
legally prescribed amount, e.g., ten percent, if any. Prepa 
ration of the invoice is generally performed manually. Veri 
fication that the invoice does not exceed the estimate by 
more than the prescribed amount is also performed manu 
ally. Unfortunately, manually prepared invoices and other 
reports are error prone and consume significant amounts of 
time for those preparing Such invoices and reports. 
0012 From the above, it is evident that improvements are 
needed in the way that Systems are diagnosed, Serviced and 
invoiced. 

SUMMARY OF THE INVENTION 

0013 The present invention advantageously addresses 
the needs above as well as other needs by providing a 
vehicle analysis System and method for integrated highly 
automated diagnosis, cost estimation and invoicing in the 
Servicing of Self-propelled motorized vehicles. 
0.014. In one embodiment, the present invention can be 
characterized as an integrated diagnosis, repair and invoic 
ing System comprising: a technician terminal including 
means for displaying a plurality of inspection Screens, 
means for inputting inspection results, and means for gen 
erating an inspection report (the technician terminal may be, 
for example, a personal computer, a plurality of computers 
coupled together, e.g., through a network, Such as the 
internet, or the like); a point-of-Sale terminal coupled to the 
technician terminal, the point-of-Sale terminal including 
means for generating a cost estimate report in response to the 
generation of the inspection report (the technician terminal 
may be, for example, a personal computer, a plurality of 
computers coupled together, e.g., through a network, Such as 
the internet, or the like), a printer coupled to the point-of 
Sale terminal for printing the cost estimate report; and a 
database System coupled (through, e.g., a computer network, 
Such as the Internet) to the technician terminal and (also 
through, e.g., a computer network, Such as the Internet) to 
the point-of-Sale terminal, the data base System comprising 
a specifications database comprising Specifications. The 
technician terminal compares the Specifications with the 
inspection results, and generates the inspection report in 
response to the comparing. 
0.015. In another embodiment, the present invention can 
be characterized as a method including: Selecting a make 
and model of a System being inspected; retrieving a mea 
Surement/specification for the System being inspected, hav 
ing been Selected, from a measurements/specifications data 
base; prompting a user to conduct an inspection of the 
System being inspected and to enter an inspection result into 
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the first computer System; comparing the inspection result 
with the measurement/Specification, having been retrieved, 
So as to determine whether the inspection result is outside a 
first prescribed tolerance of the measurement/Specification, 
having been retrieved; generating an inspection report that 
indicates whether the inspection result is outside the first 
prescribed tolerance of the measurement/Specification; and 
generating a cost estimate report in the event the inspection 
result is outside the first prescribed tolerance of the mea 
Surement/specification, the cost estimate report indicating an 
expected cost of repair. 
0016. In a further embodiment, the present invention can 
be characterized as an integrated inspection System com 
prising: output means, a computer coupled to the output 
means, the computer including means for causing informa 
tion to be output by the output means, input means for 
inputting input information into the computer, the input 
means being coupled to the computer; a database System 
coupled to the computer, the data base System comprising: 
a Specifications database comprising Specifications, the com 
puter (or alternatively the database System) including means 
for comparing the Specifications with the input information, 
and means for generating an inspection- report in response 
to the means for comparing, and a repair manual database 
comprising instructions for making Selected repairs, the 
computer (or alternatively the database System) including 
means for Signaling the output means to output instructions. 
The computer and the database System may be coupled 
together through, for example, the internet. 
0017. In another embodiment, the invention can be char 
acterized as an integrated diagnosis, repair and invoicing 
System. The System employs a technician terminal for 
prompting a user to enter a plurality of inspection results, 
and for entering the inspection results. A preferred imple 
mentation of the technician terminal includes a Video display 
and touch Screen coupled to a computer through a computer 
network, Such as the Internet. The technician terminal may 
employ a browser client, such as an HTML or “web” 
browser, which may be a conventional browser that displayS 
text and graphics information, a text-only browser, an audio 
browser, a wireless “micro-browser', or the like. The cou 
pling through the computer network may be through an 
ethernet network, a high Speed cable network, a wireleSS 
network, Such as a terrestrial wireleSS data network or a 
Satellite network, a fiberoptic network; a coaxial cable 
network, a twisted pair network; an optical network, for 
example, an infrared network, a radio frequency network; or 
a combination thereof; or the like. The technician terminal 
generates an inspection report after the inspection results 
have been input. A point-of-Sale terminal is used to generate 
a cost estimate report in response to the generation of the 
inspection report and also generates an invoice report. The 
preparation of Such reports-inspection, cost-estimate and 
invoice-is made easy through the use of Several databases, 
which may be, for example, at a remote location. Access to 
the database may be on a Subscription basis, and Such 
databases may be shared by one or more technician termi 
nals and/or point-of-Sale terminals at one or more locations. 
An inspection guidelines database, for example, is made up 
of inspection guidelines accessible, e.g., from the technician 
terminal (during the prompting of the user to enter the 
plurality of inspection results). A specification database 
contains System specifications for the System being Serviced. 
The technician terminal compares the Specifications from 
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the Specification database with the inspection results in 
generating the inspection report. A customer/inspection 
database, for example, contains inspection records made in 
response to the generating of the inspection report. A parts 
catalog database, for example, includes part numbers, part 
descriptions, and/or part costs. 
0.018. In a further embodiment, the invention can be 
characterized as a method. The method includes Selecting a 
particular make and model of a System using a first computer 
System; retrieving a measurement/Specification for the SyS 
tem from a measurements/specifications database; and 
prompting a user of the first computer System to conduct an 
inspection of the System being Serviced and to enter an 
inspection result into the first computer System. The method 
also includes comparing the inspection result with the 
retrieved measurement/Specification and determining 
whether the inspection result is outside a first prescribed 
tolerance of the measurement/specification. Next, the 
method includes generating an inspection report that indi 
cates whether the inspection result is outside the first pre 
Scribed tolerance of the measurement/Specification. Next, a 
cost estimate report is generated in the event the inspection 
result is outside the first prescribed tolerance of the mea 
Surement/specification. The cost estimate report indicates an 
expected cost of repair. The method further includes gener 
ating an invoice report in response to the cost estimate 
report. The invoice report indicates a cost charged for repair 
of the System being Serviced. 
0.019 Thus, as will be appreciated by the skilled artisan, 
as contemplated by the inventors and as Suggested above, 
each of the above-described Systems and methods, as Set 
forth in the several embodiments described above, can be 
implemented using a variety of computer networking tech 
nologies to provide a data path between the various termi 
nals, computer Systems, databases (or database servers), 
displays and Screens, input means, output means, generating 
means, and printers. Specifically, it will be appreciated, and 
is contemplated that the Systems and methods may be 
implemented in a client/server architecture in which, for 
example, the databases and one or more of the computer 
Systems are located remotely from, for example, a point of 
inspection/repair/sale. Data is communicated between the 
remote location and the point of inspection/repair/sale via 
the network, which may preferably include the Internet or a 
Similar global or wide-Spread network incorporating one or 
more wired or wireleSS communication channels, to pass the 
data between the remote location and the point of inspection/ 
repair/sale. 

0020 Advantageously, the ability to widely distribute the 
Systems and methods described herein opens entirely new 
methods and Systems not heretofore contemplated or poS 
Sible. By way of Specific example, database updates may be 
performed on a single centralized database So that each 
terminal or computer System on which inspections are 
performed has the latest inspection information and Speci 
fications available to it. Furthermore, in accordance with 
another example, rather than charging each technician or 
repair shop for the same fee (to license a Software and/or 
hardware implementation and copies of Specifications, 
inspection guidelines, parts/catalog, and/or repair data 
bases), access to these resources can be paid for on a 
periodic basis, on a per use basis, on a timed basis, on a per 
customer basis, on a percentage of income/revenue basis, 
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and/or the like. These and other advantages represent Sig 
nificant advancements embodied in the above-described 
Systems and network. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0021. The above and other aspects, features and advan 
tages of the present invention will be more apparent from the 
following more particular description thereof, presented in 
conjunction with the following drawings wherein: 

0022 FIG. 1 is schematic diagram of components 
employed in one embodiment of the present invention; 
0023 FIG. 1A is a schematic diagram of components 
employed in one variation of the one embodiment in which 
a wireleSS channel and the Internet is employed to effect 
communications between the technician terminal and an 
application Server and the databases, 
0024 FIG. 2 is a block diagram of the modules employed 
in a software system utilized in the embodiment of FIG. 1; 
0025 FIG. 3 is a flow chart showing the steps traversed 
by a System information module employed in the embodi 
ment of FIG. 1; 

0026 FIGS. 4A and 4B are a flow chart showing the 
Steps traversed by a brake inspection module employed in 
the embodiment of FIG. 1; 

0027 FIG. 5 is a flow chart showing the steps traversed 
by a user input Sub-module which is executed at each user 
input screen of the modules shown in FIGS. 4A, 4B, 6A, 6B, 
7A and 7B; 

0028 FIGS. 6A and 6B are a flow chart showing the 
Steps traversed by an exhaust inspection module employed 
in the embodiment of FIG. 1; 

0029 FIG. 7A and 7B are a flow chart showing the steps 
traversed by a Suspension inspection module employed in 
the embodiment of FIG. 1; 

0030 FIG. 8 is a flow chart showing the steps traversed 
by an inspection report module employed in the embodiment 
of FIG. 1; 

0031 FIG. 9 is a flow chart showing the steps traversed 
by a cost estimate module employed in the embodiment of 
FIG. 1; 

0032 FIG. 10 is a flow chart showing the steps traversed 
by an invoicing module employed in the embodiment of 
FIG. 1; 

0033 FIG. 11 is a perspective view of a technician 
terminal shown schematically FIG. 1; 

0034 FIG. 12 is a perspective view of an alternative 
technician terminal to the technician terminal shown Sche 
matically in FIG. 1; 

0035 FIG. 13 is a perspective view of an implementation 
of the technician terminal employing a wireleSS remote 
interface; 

0036 FIG. 14 is a schematic view of the dual-action 
digital calipers shown schematically in FIG. 1 as they are 
used to measure brake rotor thickness, and 
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0037 FIG. 15 is a schematic view of the dual-action 
digital calipers of FIG. 14 as they are used to measure the 
inner diameter of a brake drum. 

0.038 Corresponding reference characters indicate corre 
sponding components throughout the Several views of the 
drawings. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0.039 The following description of the presently contem 
plated best mode of practicing the invention is not to be 
taken in a limiting Sense, but is made merely for the purpose 
of describing the general principles of the invention. The 
scope of the invention should be determined with reference 
to the claims. 

0040. Referring first to FIG. 1, a schematic diagram is 
shown of components employed in one embodiment of an 
integrated highly automated vehicle diagnosis, estimating, 
and invoicing System 10. A technician terminal 12 is coupled 
to a measurement and instructions printer 14 and to a digital 
measuring instrument 16. A recommended/Suggested Ser 
vices printer 18 is also coupled to the technician terminal 12, 
as is a point of Sale terminal 20, and a point of Sale printer 
22. Note that the measurement and instructions printer 16, 
the recommended/Suggested Services printer 18 and the 
point of Sale printer 22 are described herein as being Separate 
printers. However, it will be understood by one skilled in the 
art that the functions of these three printers 14, 18, 22, as 
described herein, may in practice be carried out either by 
three Separate printers or by two or fewer printers possibly 
connected to the technician terminal and/or point of Sale 
terminal, through a network, e.g., a computer network, Such 
as the Internet. In particular, the measurements and instruc 
tions printer 14 and the Suggested/recommended Services 
printer 18 are preferably a single printer carrying out the 
functions of these printers 14, 18. 
0041 Also coupled, e.g., via a computer network, Such as 
the Internet, to the technician terminal 12 are a customer/ 
inspection database 24, a measurements/specifications data 
base 26, a shop manual database 28, a parts catalog database 
30, and an inspection guidelines database 32. The customer/ 
inspection database 24, the measurements/specifications 
database 26, the Shop manual database 28, the parts catalog 
database 30 and/or the inspection guidelines database 32, or 
any combination thereof may reside on one or more appli 
cations Servers. Access to the customer/inspection database 
24, the measurements/specifications database 26, the shop 
manual database 28, the parts catalog database 30 and/or the 
inspection guidelines database 32 may be generated under a 
Subscription agreement in which users are charged on, e.g., 
a yearly, monthly or other periodic basis, on a per acceSS 
basis, a per vehicle inspection basis, on a processor utiliza 
tion basis, on a data utilization basis, on a database size 
basis, on a percentage of income/revenue/profits/proceeds 
basis, or any other quantifiable basis on which user acceSS 
can be measured and charges generated. 
0042. The technician terminal 12 may include a video 
display 34, such as a cathode ray tube (CRT) or a liquid 
crystal display (LCD), a touch screen interface 36, a first 
computer 38 and a housing 40, e.g., a ruggedized housing. 
The technician terminal 12 may comprise a personal com 
puter, Such as a desktop or notebook computer; a palmtop 
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computer, a wireleSS device, Such as a wireleSS telephone, 
e.g., a wireleSS telephone with a microbrowser, or a bidi 
rectional wireless pager, or any other device capable of 
being connected via a computer network, wireleSS or wired, 
terrestrial or Spacecraft-based, and capable of displaying the 
input Screens or of otherwise communicating a request for 
input to a user, Such as by Voice output, or other perceptible 
Signals, and capable of receiving responses to the input 
Screens or other requests for input from a user, Such as by 
Voice recognition, tactile input, Such as by a keyboard, 
keypad or touch Screen, or other human-generatable actions 
that are converted to Signals responsive to the input Screens. 
An exemplary configuration employing a wireleSS device as 
the technician terminal is shown in FIG. 1A. 

0043. Thus, while the generation of input screens and 
their display on a Video display, and a touch Screen are 
described, and preferred, the Skilled artisan will recognize 
the virtually endless possibilities that exist for embodying 
the technician terminal 12. 

0044) The first computer 38 may communicate with the 
customer/inspection database 24, the measurements/speci 
fications database 26, the shop manual database 28, the parts 
catalog database 30 and/or the inspection guidelines data 
base 32, or any combination thereof, using Hyper Text 
Transfer Protocol (HTTP) or any of a number of known 
variants now available, variants now being developed or to 
be developed, such as wireless access protocol (WAP). A 
Software client in the technician terminal 12 may comprise 
an HTML browser or “web' browser, or similar client 
program/interface, Such as a WireleSS AcceSS Protocol Cli 
ent, a microbrowser, a text browser, an audio browser, a 
Specialized/custom client program, a combination of Such, 
or any other Similar or equivalent Software or hardware 
client. 

0045 Preferably, the Software client communicates 
through the computer network, e.g., the Internet, using 
Standard Internet protocols, applications programming inter 
faces, and a Standard operating System, Such as 
MICROSOFT WINDOWS 95/98/NT/2000/CE, PALM, or 
the like. 

0046) An application server 39 (FIG. 1A) and an inspec 
tion program being executed thereby may be employed as 
part of or in concert with the customer/inspection database 
24, the measurements/specifications database 26, the shop 
manual database 28, the parts catalog database 30 and/or the 
inspection guidelines database 32, or any combination 
thereof to act in concert with the Software client on the first 
computer 38. Through the application server 39 the inspec 
tion guidelines database communicates with the Software 
client on the first computer 38 and thereby causes the first 
computer 38 to display a Sequence of input Screens on the 
first video display 34 (or to otherwise request input from a 
user). These input Screens are preferably generated by the 
application Server as, for example, hypertext markup lan 
guage (HTML) that is transmitted via, e.g., hypertext trans 
fer protocol (HTTP) through the computer network, e.g., the 
Internet, to the Software client, e.g., HTTP client or web 
browser, on the first computer 38. The software client causes 
the first computer to display the input Screens. 
0047 These input screens are explained in more detail 
hereinbelow, however, it is important to note that the 
Sequence of input Screens (or other input requests) requires 
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that a technician Sequentially enter data for each of a 
plurality of Sequential inspection Steps. (Alternatively, in an 
“expert mode”, these Steps need not be sequential, but rather 
the technician may be allowed to enter inspection results for 
only those inspections that result in, e.g., out of Specifica 
tion, or otherwise problematic results.) As a result, the 
technician is discouraged from skipping Steps in the inspec 
tion. In response to each input Screen, the technician may be 
required to enter an inspection result, or, otherwise, the 
inspection result can be defaulted to “no fault found” so that 
the technician can quickly bypass inspection Screens where 
no problems are found. 
0.048. The technician inputs results from each inspection 
Step via the touch Screen interface 36 (or via another 
machine-human interface), which is coupled to the first 
computer 38 and to the first video display 34. As a result, it 
is preferably unnecessary for the technician to utilize a 
keyboard or other input device when inputting inspection 
results-advantageously avoiding problems associated with 
keyboard use, Such as limited Space, Sensitivity to dirt, 
grease and Smoke, and Susceptibility to damage by tools and 
vehicle parts as they are moved from location to location. (A 
Voice activated input may also serve this objective as an 
alternative to the touch Screen interface.) Once the inspec 
tion results are entered (or as they are entered), the Software 
client transmits the inspection results to the customer/in 
Spection database 24 via the application Server. And, respon 
Sive to the inspection results, a Subsequent input Screen is 
transmitted from the inspection guidelines database 32 to the 
Software client in the first computer 38. The subsequent 
input Screen may request further inspection or further infor 
mation responsive to the inspection result, if Such further 
information is needed based on the inspection result, or may 
request inspection results from a next inspection to be 
conducted. 

0049. In order to input inspection results, for example, 
the technician may be presented with an inspection category, 
Such as, a "parking brake inspection' and may further be 
presented with the option of indicating the parking brake is 
okay, or that the parking is “inoperative' or has “excessive 
travel.” The technician selects the condition of the inspected 
component, e.g., the parking brake, by pointing to a respec 
tive area on the first video display 34 at which the condition 
or problem is printed, e.g., “excessive travel,”“inoperative' 
or "okay.” In this way, the technician is able to specify a 
condition for each inspection category in each inspection 
Step without the need for a computer keyboard or other Such 
input device, and further, without the need for typing out the 
results of the inspection. This feature of the present embodi 
ment offerS Several advantages, including ease of use for the 
technician and greater consistency in the responses given in 
each of the inspection categories (because the Selectable 
conditions are predefined). 
0050. Note that conditions may also be specified, in 
accordance with Some embodiments by Selecting a "key 
board” on the first video display 34. This is done by touching 
an area of the first Video display displaying the word 
"keyboard, which causes the inspection program to display 
a QWERTY keyboard (i.e., a standard keyboard layout 
QWERTY representing the first six letters of the top row of 
keys on a standard keyboard) on the first video display 34. 
The technician then Specifies the condition by Sequentially 
touching areas of the first Video display 34 associated with 
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letters of words that he or she wishes to use in Specifying the 
condition. A "space bar' is also provided as part of the 
displayed keyboard to put Spaces between the words. 
0051) The first computer 38 may be located within the 
ruggedized housing 40, which may also include drawers 42, 
cabinets 44 and other Storage compartments for Storage of 
tools and/or the digital measuring instrument 16. Further, the 
ruggedized housing 40 is preferably mounted on wheels 46, 
or casters, Such that it can easily be rolled from one location 
to another by a perSon. As a result, it is possible to use the 
technician terminal to conduct inspections on a plurality of 
vehicles at a plurality of locations within a vehicle repair 
facility. 

0052 One type of inspection that is facilitated by the 
present embodiment is a measurement of the brake rotor or 
drum condition. This inspection is performed using the 
digital measuring instrument 16, which in one variation of 
the present embodiment is a dual-action digital caliper. The 
dual-action digital caliper is coupled through an RS-232 
interface on the personal computer 38 and thereby Supplies 
the personal computer 38 with data indicative of the brake 
rotor and/or drum measurements. The dual-action digital 
caliper is described in further detail hereinbelow. 
0053. In practice, when a “brake measurements' inspec 
tion Screen is displayed, the technician is prompted to input 
the measurements of a brake rotor and/or drum. In order to 
input the thickness of the brake rotors, first and Second 
contact pins of the dual-action digital caliper are placed 
against the opposing Surfaces of the brake rotor and are 
closed tightly there against. The Second contact pin (or 
Second point) is slidable relative to the first contact pin (or 
first point), thereby facilitating its tightening against the 
opposing Surfaces. A linear encoder is positioned along a rail 
along which the Second contact pin slides. When the dual 
action digital caliper is closed against the opposing Surfaces 
of the brake rotor, the linear encoder generates a distance 
Signal indicative of the position of the Second contact pin 
(second point) relative to the first contact pin (first point) and 
the technician presses a button on the dual-action digital 
caliper, which sends the measurement taken to the inspec 
tion program in the technician terminal. The measurement is 
input into the “brake measurements' inspection Screen gen 
erated by the inspection program. 

0054 Similarly, the brake drum can be measured by 
placing third and fourth contact pins (or third and fourth 
points) of the dual-action digital caliper against opposing 
interior annular Surfaces of the drum. The caliper is opened 
against the interior annular Surface of the drum until the 
contact pins (or points) tightly contact the annular Surface. 
Once the dual-action digital caliper is tightly against the 
interior annular Surface of the brake drum, the button is 
again pushed and the measurement indicated by the linear 
encoder is Sent to the inspection program within personal 
computer and input to the “brake measurements' inspection 
SCCC. 

0055. Note that, in practice, the technician is prompted 
for, and inputs into the first computer 38, the make, model 
and year of the vehicle being inspected prior to conducting 
the inspection. The inspection program accesses the mea 
Surements/specifications database 26 in order to determine 
the configuration of braking equipment for the vehicle being 
inspected. As a result, the inspection program will only 
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request measurements for rotors and/or brake drums as 
appropriate for the particular make, model and year of 
vehicle on which the inspection is being conducted. 

0056 From any of the inspection screens, the technician 
may select an area of the first video display labeled “Uni 
form Inspection & Communication Standards. By Selecting 
this area of the Screen the inspection program is signaled to 
access the database 32 and to display appropriate inspection 
guidelines (as promulgated, e.g., under the Motorist ASSur 
ance Program (MAP)) on the first video display 34. The 
inspection guidelines retrieved from the inspection guide 
lines database 32 are automatically Selected based on the 
particular inspection Screen at which “Uniform Inspection & 
Communication Standards” is selected. In this way, the 
technician is able to View context-sensitive inspection guide 
lines for the area of the vehicle being inspected without the 
need for the technician to leave the inspection area to consult 
printed manuals containing inspection guidelines. The ease 
with which context-sensitive inspection guidelines can be 
retrieved Serves as an incentive for the technician to consult 
the inspection guidelines and therefore to conduct a more 
thorough, complete and uniform inspection of the vehicle. 

0057. Upon completion of the inspection, the technician 
may touch an area of the first Video display 34 displaying the 
word "print.” In response to touching the area displaying the 
word “print,” referred to herein as the print “button,” a 
recommended/Suggested Services report is printed from the 
recommended/Suggested Services printer 18 and is also 
Stored in the customer/inspection database 24. The inspec 
tion report may be transmitted through the computer net 
work to the technician terminal. The report contains a list of 
recommended Services, including the part, the Service, the 
failure and an explanation of the failure, and a diagram of the 
effected System within the vehicle Such that a customer can 
easily determine what part and/or Service it is that is rec 
ommended or required. A notation is made on the recom 
mended/Suggested Services report that the required Services 
must be performed and the Suggested Services should be 
performed. 

0.058. The input screens, while described in accordance 
with the present embodiment as being displayed in the first 
Video display, may instead provide audio prompts to the 
user, Such as through an audio browser. Thus, the input 
Screens need only provide perceptible prompts to the user, 
whether they be visual, audible, tactile, or the like. Such 
prompts, are tailored to cause the user to input inspection 
results for the inspection or inspections to be conducted. 

0059) Determination as to whether a particular service is 
recommended or required is made automatically by the 
inspection program based on the inspection results, and the 
inspection guidelines retrieved from the inspection guide 
lines database 32, and measurements and Specifications 
retrieved from the measurements/specifications database 26. 
For example, required Services may include those Services or 
parts which relate to aspects of the inspection which were 
out of Specification or tolerance. The Suggested Services, in 
contrast, may relate to those aspects of the inspection which 
indicate parts or Services that are Still within Specification, 
but that are within a prescribed tolerance, i.e., a percentage, 
e.g., fifteen percent, or a prescribed amount of being out of 
Specification. For example, when brake pad measurements 
are taken, if the brake pads have leSS than one or two 
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thirty-Seconds of an inch thickness, they are Suggested for 
replacement. Each Suggested or required Service or part 
repair/replacement is automatically accompanied by a 
detailed standardized explanation of the “condition” 
Selected by the technician during the inspection. 
0060 Based on the recommended/suggested services 
report, which is typically handed to the customer (or vehicle 
owner), the customer is able to decide whether he/she wishes 
to have the Suggested Services and/or part replacements 
performed and whether he/she desires to have the required 
Services and/or part replacements performed. 
0061 Along with the printing of the recommended/sug 
gested Services report, the inspection report is communi 
cated through the computer network to the point of Sale 
terminal 20. A point of Sale program on the applications 
Server communicates with a Software client on the point of 
ale terminal 20. The point of sale terminal 20 employs a 
personal computer, a Second Video display and a keyboard, 
all of which are of conventional design. The point of Sale 
program is accessed by an operator of the point of Sale 
terminal 20 (Such as by entering a customer number, or other 
identifier) and an estimate of the cost of each of the needed 
Services, both recommended and Suggested, is generated in 
response thereto by point of Sale program in the applications 
server. Furthermore, the parts catalog database 30 is 
accessed by the point of Sale program in the application 
Server in response to the accessing by the operator of the 
point of sale terminal 20 and the cost of the parts needed for 
each proposed repair is automatically retrieved. Based on the 
inspection report and on the estimated costs for each of the 
Services and for each of the parts, a cost estimate report is 
generated by the point of Sale program, Stored in the 
customer/inspection database 24 and printed on the point of 
Sale printer 22. (Additionally or alternatively, the cost esti 
mate report may be transmitted to the point of sale terminal.) 
The cost estimate can easily be modified by the operator of 
the point of Sale terminal in accordance with any discounts, 
Service packages, or the like, which may be entered and 
transmitted to the application Server before or after the cost 
estimate report is generated (at least in a first instance). 
Based on the cost estimate report, the customer decides what 
Services he/she wishes to have performed. In this way, an 
accurate cost estimate can be generated based directly on the 
information generated and Stored as the inspection report. 
0062 Once the customer approves the work to be done, 
the technician returns to the technician terminal from which 
he/she can access the parts catalog database 30, the shop 
manual database 28, and the measurements/specifications 
database 26 (preferably via the applications Server). These 
databases 20, 28, 26 provide information relating to the 
particular make, model and year of vehicle on which the 
inspection was performed. The shop manual database 28 
contains detailed illustrations and instructions to the tech 
nician regarding how various repairs are to be performed 
and how various components of the vehicle are assembled 
and disassembled. For example, the Shop manual database 
28 may include an electronic version of MITCHELLS shop 
manual. The measurements/specifications database 26 pro 
vides information to the technician regarding Specifications 
for the vehicle being Serviced. One example of a specifica 
tions database is a "Huth’ card program, which includes 
Specifications for bending custom exhaust pipes. Another 
example of a Specifications database, Such as an electronic 
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version of AllOata's Manual, Specifies component toler 
ances for various System components within the vehicle, 
Such as brake rotor or drum tolerances. The parts catalog 
database 30 provides a list of parts and part numbers needed 
to perform the recommended/Suggested Services that were 
approved by the customer and identified in the inspection 
report. In this way, the technician is able to access a shop 
manual, and retrieve part numbers and vehicle Specifications 
without the need for accessing printed manuals, which 
generally will not be located conveniently at the technician's 
work area where the vehicle is being inspected and Serviced. 
Furthermore, because the parts catalog database 30 is auto 
matically accessed by the inspection program (or, alterna 
tively, by a separate repair program) on the application 
Server, the technician does not need to Search for the 
appropriate parts number and descriptions when performing 
approved repairs. Rather, the appropriate part numbers and 
descriptions are automatically accessed for the technician by 
the inspection program (or repair program), thereby speed 
ing up the process of vehicle repair and reducing the 
possibility of error. 
0.063. The measurements and specifications retrieved 
from the measurements/specifications database 26, the shop 
manual information retrieved from the shop manual data 
base 28 and the parts information retrieved from the parts 
catalog database 30 can be printed on the measurements 
Specifications printer 14 located near the technician terminal 
12. The measurements/specifications printer 14 may be 
housed within the ruggedized housing 40 that houses the 
personal computer 38 and the first video display 34. 
0.064 Once the repairs have been completed, the cus 
tomer is directed to the point of sale terminal 20 whereat the 
cost estimate report is retrieved by the point of Sale program. 
The cost of Such repairs is automatically calculated by the 
application Server, transmitted to the Second computer and 
displayed on the Second Video display. An invoice is gen 
erated by the point of Sale program in response to the 
retained cost estimated report. 
0065. Once the invoice is generated, the operator of the 
point of Sale terminal 20 directs, via Second computer, the 
computer network and application Server, the point of Sale 
program (using, e.g., appropriate keys on the keyboard, 
voice or other input means, Such as described herein) to 
transmit an invoice report to the point of Sale printer 22 for 
printing and to Store the invoice in the customer/inspection 
database 24. The point of Sale printer 22 generates a printed 
invoice that indicates the total price to be paid by the 
customer. Additional features Such as check Verification, 
automatic withdrawal from debit accounts, and/or credit 
card Verification can also be integrated into the point of Sale 
program. Such additional features as a part of a point of Sale 
program are well known in the art and therefore are not 
described in detail herein. 

0.066 As thus described, it is seen that the present 
embodiment is able to facilitate the inspection of a vehicle 
and the generation of the recommended/Suggested Services 
report, the generation of a cost estimate for recommended 
and Suggested repairs, the repair of Such vehicle, and the 
generation of an accurate and detailed invoice. 
0067. The above description of the present embodiment 
described a single technician terminal coupled to (or net 
worked with) a single point of Sale terminal. In one variation 
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of the above embodiment, however, a plurality of technician 
terminals may be coupled to the Single point of Sale terminal 
or to a plurality of Such terminals. In another variation, a 
plurality of point of Sale terminals may be coupled to a 
Single technician terminal. In a further variation, only the 
technician terminal may be utilized as a Stand alone inspec 
tion Station. Such stand alone inspection Station may or may 
not perform the functions of the point of sale terminal within 
the first computer System. 
0068 Another variation of the present embodiment 
includes a central terminal from which a plurality of point of 
Sale terminals can be accessed. The point of Sale terminals 
can be located at remote locations, e.g., at different shop 
locations, and can be accessed through, e.g., analog tele 
phone lines and modems. Upon accessing one of the point 
of Sale terminals, the central terminal can be used to down 
load inspection reports from the customer/inspection data 
base associated with the accessed point of Sale terminal. The 
central terminal can then be used to perform Statistical 
analyses, Such as frequency of repair analysis, on the inspec 
tion reports. 
0069. Referring next to FIG.2, a block diagram is shown 
of the modules employed in a Software System utilized in the 
embodiment of FIG. 1. The software system is made up of 
the inspection program 200, the point of Sale programs 202, 
and a database program (or database “engine'), all for which 
may be resident on one or more application Servers at one or 
more locations, for accessing the shop manual database 28 
and the measurements/specifications database 26. As illus 
trated, the inspection program 200 is made up of a main 
menu module 204, a brake inspection module 206, a sus 
pension inspection module 208, an exhaust inspection mod 
ule 210, an instructions module 212, a measurements mod 
ule 214, an inspection report module 216, and a System 
manager module 218. The inspection program 200 may also 
include, for example, an air conditioning inspection module 
(not shown), an automatic braking System (ABS) inspection 
module (not shown), an engine performance inspection 
module (not shown), and/or a transmission inspection mod 
ule (not shown). These other modules are similar to the 
modules described herein but are Specific to the Systems for 
which they are designed to inspect. Such other modules, as 
well as modules designed for inspection of System other than 
automobiles, e.g., trucks and tractors, home appliances, 
home electronics, assembly lines, boats, recreational 
vehicles, rental cars and the like, are well within the skill of 
the skilled artisan to create based on the disclosure provided 
herein. The main menu module 204 provides a screen 
display, from which the technician may select most of the 
other modules depicted in FIG. 2. Specifically, the techni 
cian may select the brake inspection module 206, the Sus 
pension inspection module 208 or the exhaust inspection 
module 210 by touching areas of the first video display 34 
on which the respective modules names are printed. In 
addition, the measurements module 214, and the instructions 
module 212 can be accessed by touching areas of the first 
Video display 34 on which the respective module names are 
printed. The measurements module 214 and the instruction 
module 212 interface with the data base program So as to 
retrieve and display information from the measurements/ 
Specifications database 26 and the “shop manual database 
28. The inspection report module 216 and a System manager 
module 218 may also be accessed from the main menu 
module 204 in a manner similar to that in which the 
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previously described modules are accessed. Once a module 
is Selected from the main menu, control of the application 
Server (or, alternatively, the technician terminal 34, if Such 
modules are instead resident on the technician terminal) is 
relinquished to the Selected module. 
0070. With respect to the brake inspection module 206, 
the suspension inspection module 208 and the exhaust 
inspection module 210, control of the terminal 34 involves 
the presentation of a Sequence of inspection Screens on the 
first Video display 34 to the technician, and the requesting of 
various inspection information from the technician. The 
inspection information is entered using the touch Screen 
input device 36 as described herein. 
0071. With respect to the inspection report module 216, 
an inspection report is generated by the inspection program 
whenever the inspection report module 216 is selected. The 
inspection report, described above, includes Suggested and 
required repairs indicated by the brake inspection module 
206, the suspension inspection module 208 and/or the 
exhaust inspection module 210. 
0.072 The system manager module 218 provides for the 
configuration of various System operations, and is typically 
not accessed by the technician on a frequent basis. In order 
to deter unauthorized access to the System manager module 
218, a password is required. 

0073. The point of sale program 202 employs the cost 
estimate module-220 and the invoice module 222. The cost 
estimate module 220 retrieves the inspection report gener 
ated by the inspection report module and combines it with 
information from the databases, as described above, in order 
to produce a proposed cost estimate for the required and 
Suggested Services. The operator of the point of Sale terminal 
can then be permitted to modify the proposed cost estimate 
by altering the prices of Services, parts or labor, and/or 
adding or Subtracting required and/or Suggested Services, 
parts and/or labor. Once an acceptable cost estimate is 
achieved, the cost estimate is printed out using the point of 
Sale printer 22. 
0.074. After all required and suggested services contained 
in the cost estimate are performed, the point of Sale program 
202 accesses the invoice module 222, which retrieves the 
cost estimate generated by the cost estimate module 220 and 
prepares a final invoice in response thereto. Again, the 
operator of the point of Sale terminal 20 can be presented 
with the option of modifying the proposed invoice, before 
the invoice is printed. Such modification may include Ser 
vices performed by the technician, which were not originally 
included in the cost estimate. The invoice module also 
checks for compliance with local and national laws with 
respect to the invoice and its deviation from the cost estimate 
presented to and agreed to by the customer. 

0075 AS thus described, the various modules and pro 
grams of the present embodiment are accessed by the 
technician at the technician terminal 12 or the operator at the 
point of sale terminal 20. The modules interact with one 
another So as to facilitate the inspection of the vehicle, the 
generation of the inspection report, the generation of the cost 
estimate, provision of instructions and measurements to the 
technician during the repair and Servicing of the vehicle, and 
the generation of the invoice from which the customer is 
billed. 
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0.076 Referring next to FIG.3, a flow chart is shown of 
the Steps traversed by a System manager module employed 
in the embodiment of FIG. 1. 

0.077 Upon selection at the main menu (Block 300), the 
system manager module prompts (Block 302) the techni 
cian, or other user of the technician terminal 12, to enter a 
password. The password is entered (Block 304) by the 
technician and compared (Block 306) by the system man 
ager module with the correct password. In the event the 
password is incorrect, the System manager module again 
prompts (Block 302) for the password. In the event however, 
the password is correct, System information is displayed 
(Block 308) on the first video display 34 and the technician 
or other user is provided with the opportunity to enter 
changes (Block 310) to the system information. As the 
information is entered into the technician terminal 12, the 
system manager module checks (Block 312) the validity of 
Such changes. For example, the System manager module can 
check the appropriateness of Such entries Such as State, 
wherein a two letter State abbreviation may be required, Zip 
code, wherein the appropriateneSS of the Zip code may be 
verified (and in one variation, cross checked with the city 
entered into the city field). The phone number can also be 
checked for validity. An additional parameter that can be 
verified is the selection of various “paths” or locations 
within the technician terminal 12 at which information is 
Stored. (Alternatively, Such "paths’ may constitute database 
locations at which the application server accesses the data 
bases.) This checking is performed by Verifying, e.g., that 
the paths in fact exist on a mass Storage device Such as a hard 
drive. If the information entered is invalid (Block 314), an 
error message is displayed (Block 316) on the first video 
display 34 and the opportunity is again presented (Block 
310) for the technician or user to make changes to the System 
information. The validity of this subsequent information is 
again verified (Block 312). If the information entered is 
valid (Block 314), then the system manager module deter 
mines whether additional changes are needed (Block 318). 
This can be done by detecting whether or not a “done” 
button, i.e., an area on the first Video display on which the 
word “done” is printed, has been touched. In the event the 
"done' button has been touched, any changes to the System 
information are saved (Block 320) within the personal 
computer 38 and execution of the System manager module 
terminates (Block 322), returning control to the main menu 
module. In the event the “done' button has not been 
depressed (Block 318), the system provides (Block 310) the 
opportunity for the technician or user to enter additional 
changes to the System information, validity is checked 
(Block 312), and so forth (Blocks 314 through 322). 
0078. In this way, system information, i.e., configuration 
information) can be entered into the technician terminal of 
the present embodiment, and can Similarly be modified. 

0079 Referring next to FIGS. 4A and 4B, a flow chart is 
shown of the Steps traversed by a brake inspection module 
employed in the embodiment of FIG. 1. Upon the selection 
of the brake inspection module, the main menu module 
transfers control of the technician terminal 12 to the brake 
inspection module (Block 400, FIG. 4A). The brake inspec 
tion module displays a Screen requesting (Block 402) a 
customer name and technician ID for the brake inspection to 
be conducted. 
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0080. This request for information, and all such informa 
tion contained within the brake inspection module, the 
exhaust inspection module and the Suspension inspection 
module are performed in accordance with the information 
request routine (or user input routine) shown in FIG. 5. 
Thus, for example, when the name and technician ID are 
requested, a prompt is displayed (Block 500) on the first 
video display 34 and the opportunity for input by the 
technician is presented. In the event the technician inputs a 
customer name and technician ID (Block 502), i.e., the user 
did not select the return to previous step option (as deter 
mined in Block 508) or the proceed to next step option (as 
determined in Block 510), the validity of that information is 
tested (Block 504). If the information is invalid (Block 504), 
and if it is invalid, an error message is displayed (Block 
506), with control returning to the technician opportunity for 
user input (Block 502). 

0081. After valid information is input into the user input 
routine the user input routine continues to wait until the user 
Selects either one of two additional options displayed on 
every user input screen (Block 502). The first is “return to 
previous step”. The “return to previous step” option, if 
selected by the technician or user (Block 508), returns the 
control of the personal computer to the previous Step in the 
respective flowchart, e.g., the flowchart of FIGS. 4A and 
4B. For example, if the technician or user presses the “return 
to previous Step” button at the customer name and technician 
ID request screen (FIG. 4A, Block 402), control is returned 
to the main module (because there is no previous step in the 
brake inspection module). If the return to previous Step 
option is not selected (as determined in Block 508), the other 
option that is Selectable by the technician or user is the 
“proceed to next step” option. When this option is selected 
(Block 510), a check is made (Block 512) to see whether all 
needed information has been entered into the current input 
Screen. In the event that Some information has not been 
entered (Block 512), the opportunity for user input is again 
presented (Block 502). Alternatively, the user may be given 
the opportunity to Skip a particular test, measurement or 
piece of information, which offers an advantage of being 
more flexible, but also risks important tests, measurements, 
or pieces of information being omitted. A combination of 
required tests, measurements and/or pieces of information 
and optional tests, measurements and/or information may 
also be implemented consistent with the teachings herein. 
The “proceed to next step” option will continue to return the 
user to the user input opportunity (Block 512) until all 
information needed at the particular input Screen being 
displayed has been entered. If the “proceed to next step” 
option is selected (Block 510) and all information needed at 
the user input screen has been entered (Block 512), control 
passes to the next step in the flowchart, e.g., a customer 
questionnaire screen (FIG. 4A, Block 404). 

0082) Note that all user input screens (in FIGS, 4A, 4B, 
6A, 6B, 7A and 7B) function in accordance with the user 
input routine shown in FIG. 5, but for the sake of concise 
neSS, Such detailed explanation of the user input routine, 
above, will not be repeated for each user input Screen 
described below. It will be understood, however, by one 
skilled in the art that Such user input routine, or a similar 
routine, will be traversed each time a user input Screen (or 
inspection screen) is presented. 
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0083) Next, on the customer questionnaire screen (Block 
404), various questions are presented to the technician, Such 
as “noise is”, and various responses are presented, Such as 
“constant,”“only when braking,”“front,”“rear,” and “other”. 
Each of these questions, which represent possible customer 
complaints, is completed by the technician before proceed 
ing to the next user input Screen. The next user input Screen 
prompts the technician (Block 406) for the make, model and 
year of the vehicle on which the inspection is to be per 
formed. Following the Selection of the make, model and 
year, information for the Selected make, model and year is 
displayed (Block 408) on the first video display 34, and the 
technician has the opportunity to determine whether the 
displayed make, model and year vehicle information 
matches the vehicle on which he/she intends to perform 
service. If the displayed vehicle is not the vehicle on which 
the technician intends to perform service (Block 410), 
technician is again presented with the opportunity to Select 
the make, model and year of the vehicle (Block 406). 
0084. Note that in the event that the make, model and 
year of the vehicle on which service is to be performed is not 
available within the present embodiment, the technician is 
provided with the opportunity to manually enter information 
on the vehicle. 

0085. Once the make, model and year information is 
Selected and the technician is Satisfied that this is the correct 
vehicle type (Block 410), the technician is prompted (Block 
412) to enter in the license plate number and state, the 
odometer mileage, and the vehicle identification number for 
the vehicle on which the inspection is to be performed. 
0086) Note that the above-described screens (Blocks 402, 
404, 406, 408, 412) may be displayed and responded to at 
the technician terminal 12, or, alternatively, may be dis 
played and responded to at the point of sale terminal 20. The 
point of Sale terminal is preferably located near an area 
where customers are allowed, Such as in a customer lobby or 
at a cashier's Station, whereas the technician terminal 12 is 
preferably located in an area where customers are not 
allowed, i.e., a shop area. The inspection Screens that follow 
(Blocks 414 et seq.) are preferably displayed and responded 
to at the technician terminal 12. 

0087. After the license plate, odometer and vehicle iden 
tification number information is entered (Block 412), the 
first inspection Screen is presented to the technician (Block 
414). This first inspection Screen prompts the technician for 
information that the technician obtains after taking the 
vehicle on a test drive. 

0088. The first inspection screen also requests informa 
tion on the brake pedal, the parking brake, the panel lights 
and the wheels of the vehicle. With respect to the brake 
pedal, the technician has the opportunity to Select “low, 
“high,”“soft,”“hard,”“fade,”“pulsation,” or “okay.” With 
respect to the parking brake, the technician has the option of 
selecting “excessive travel,”“inoperative,” or “okay.” With 
respect to the panel lights the technician has the opportunity 
of selecting “warning,”“ABS,”“rear brake,” or "okay.” With 
respect to wheels, the technician has the opportunity to 
select “custom,”“damaged,”“locks,”“mismatch,”“missing 
lug nuts, or "okay.” The technician Selects an option by 
touching the area of the first video display 34 at which the 
desired option is displayed. Depending on the particular 
options Selected for each of the categories on this inspection 
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Screen, the technician may be prompted to enter a location 
of the condition (Blocks 416 and 418). For example, if the 
technician Selects “damaged” under the wheels category, the 
System will prompt the technician to enter the location of the 
damaged wheel. After the location is entered, or in the event 
the location is not required by any of Selected options, the 
System next determines whether or not any of the Selected 
options requires that a reason be entered (Blocks 420 and 
422). The only option which will not cause the system to 
require a location or a reason is "okay.” If reasons are 
required, the System requests (Block 422) that Such reasons 
be entered. Examples of reasons are: “part is close to end of 
its useful life”, “address customer need, convenience or 
request”, “comply with maintenance recommended by the 
vehicles original equipment manufacturer', “technicians 
recommendation based on Substantial and informed experi 
ence'. 

0089. After reasons are entered (as prompted in Block 
422) or reasons are not required (Block 420), the next screen 
that is presented requests (Block 428) response in the 
following categories: hubcaps, tires, 15 MPH, and 30 MPH. 
Various options are presented below each of these categories 
and the technician is presented with the opportunity of 
Selecting options for each of these categories in a manner 
Similar to that in which the technician was able to Select 
options for the categories brake pedal, parking brake, warn 
ing lights, and wheels. Again, the opportunity is presented 
(Block 430 and 432) for the technician to enter a location, 
if appropriate, and, similarly, the technician is requested 
(Blocks 434 and 436) to enter reasons for the selected 
options in each category, if an option other than okay is 
Selected in any of the categories. 

0090. After a location is entered (as prompted in Block 
432) or a location is not required (Block 430) and after 
reasons are entered (as prompted in Block 436) or reasons 
are not required (Block 434), the next screen display 
requests (Block 438) that an option be selected in each of the 
following categories: master cylinder, power booster and 
brake fluid. No location will be required for any selected 
response to these three categories, but the technician will be 
required to enter reasons if an option other than okay is 
selected in any of these categories (Blocks 440 and 442). 
0.091 Next, after reasons are entered (as prompted in 
Block 442) or reasons are not required (Block 440), an 
inspection Screen with the following categories is presented: 
Hoses, and steel lines/fitting (Block 452). In the event the 
user Selects options other than okay in either of these 
categories, the technician will be required to enter the 
location (Block 454 and 456) of the problem and the reasons 
for the option (Blocks 458 and 460). Once the location is 
entered (as prompted in Block 456) or a location is not 
required (Block 454) and once reasons are entered (as 
prompted in Block 458) or reasons are not required Block 
458), the system proceeds to Block 444. 
0092. If the technician entered “leaking,”“internal leaks' 
and/or “intermittent pedal drop” in the master cylinder 
category of the master cylinder/power booster/brake fluid 
inspection screen (Block 438), he/she will be required to 
perform a line clamp test following the hoses and Steel 
lines/fittings inspection screen (Block 452). If the technician 
is required to perform the line clamp test (Block 444), a line 
clamp test Screen is displayed (Block 446) providing the 
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opportunity to enter results from the line clamp test. In the 
event the results are not normal (Block 448), reasons for 
such results are required and are requested (Block 450). In 
the event the results are normal, reasons are not required 
(Block 448) and the next screen is presented (Block 462). In 
the event a line clamp test is not required (Block 444), there 
are no reasons required (Block 448) and the next screen is 
presented (Block 462). 
0093. An inspection screen with the following categories 
is next presented: Lugs or Studs, parking brake cable, axle 
seals and wheel bearings (Block 462, FIG. 4B). As with 
many of the previous categories, when non-okay options are 
Selected in any of these categories, the technician will be 
required to enter in the location (Block 464 and 466) of the 
selected option (i.e., problem), and the reason (Block 468 
and 470) for the option. 
0094) Next, after a location is entered (as prompted in 
Block 466) or a location is not required (Block 464) and 
after the reason is entered (as prompted in Block 470) or a 
reasons is not required (Block 468), the technician is 
prompted (Block 472) to enter measurements for the brake 
rotors and/or drums. Determination as to whether brake 
rotor measurements or brake drum measurements are to be 
made is determined by the technician program based on the 
Selected make, model and year of the vehicle being 
inspected. A separate inspection Screen is presented for each 
wheel of the vehicle being inspected, and categories for pad 
condition and/or shoe condition, and rotor condition and/or 
drum condition, are presented, in addition to the request for 
rotor and/or drum measurements. Measurements may also 
be taken of the brake pads and/or shoes, as needed. Options 
for each of the categories presented, e.g., pad conditions and 
rotor conditions, are Selected in a manner Similar to that 
described above. 

0095 Responses to, e.g., pad measurements and rotor 
measurements Screen are made as follows. In a particular 
embodiment, the digital measuring instrument 16 may 
include a digital depth gauge. The digital depth gauge is 
utilized to input the inner and outer pad measurements by 
Selecting (i.e., touching) an input box on the brake measure 
ment Selection Screen. For example, when the inner pad 
measurement box is Selected, the digital depth gauge are 
positioned against the inner pad. Once the digital depth 
gauge is against the inner pad, a button on the digital depth 
gauge is pressed and the measurement for the inner pad is 
automatically input into the inner pad measurement box on 
the brake inspection Screen. Similarly, the outer pad mea 
Surement is recorded and the rotor dimension is also 
recorded. A Suitable digital depth gauge is available as the 
“Ultra Cal Mark 3" from Fred V. Fowler Company of 
Massachusetts. Alternatively, the pad measurements (or 
other measurements, Such as rotor and/or drum measure 
ments) analogous can be entered manually using an on 
Screen keyboard. Once the pad dimensions and rotor dimen 
Sions are recorded, the System will request that the 
technician enter reasons for the Selected option in the pad 
condition category, and/or the Selected option in the rotor 
condition category in the event an option other than okay is 
selected (Blocks 480 and 482). Note that because a separate 
inspection Screen is presented for measurements associated 
with each wheel of the vehicle, the location of the selected 
option for pads/shoe condition and/or rotor/drum condition 
is not requested. 
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0096. After any reasons are entered (as prompted in 
Block 482), as required (as prompted in Block 482), the 
system determines (Block 483) whether a run-out test is 
needed. A run out test will be required if the “pulsation” 
option is selected in the brake pedal category above (Block 
414, FIG. 4A). If a run out test is required, the screen will 
prompt the technician to conduct the run out test and enter 
any results or reasons (Block 484). The run out test may be 
performed manually, as is known in the art, or may be 
performed using a digital dial indicator, Such as the “Ultra 
Digit Mark 4' from Fred V. Fowler Company of Massachu 
SettS. 

0097. After the run out test, or in the event that no run out 
test is required, an inspection Screen with the following 
categories is presented: Brake shoe SpringS/Self-adjusters, 
drum/disk hardware (Block 486). In the event an option 
other than okay is Selected for either the brake shoe Spring/ 
Self-adjusters category or the drum/disk hardware category, 
the technician is required to enter into the technician termi 
nal the location of the Selected option (i.e., problem) (Block 
487 and 488). The technician is also required to enter the 
reason for the Selected option into the technician terminal in 
the event that an option other than okay is Selected for either 
of the above categories (Block 490 and 492). 
0.098 Next, after a location is entered (as prompted in 
Block 488) or a location is not required (Block 487) and 
after a reason is entered (as prompted in Block 492) or a 
reason is not required (Block 490), the inspection program 
displays an inspection Screen with the following categories: 
calipers and wheel cylinders (Block 494). As with many of 
the above-described inspection Steps, in the event that an 
option other than okay is Selected for either of the categories, 
the technician is required to enter-in a location for the option 
(Blocks 496 and 498) as well as a reason for the option 
(Block 520 and 522). 
0099. Following the calipers and wheel cylinders inspec 
tion Screen, i.e., after a location is entered (as promoted in 
Block 498) or a location is not required (Block 496) and 
after reasons are entered (as prompted in Block 522) or 
reasons are not required (Block 520), the inspection results 
are saved (Block 524) within the personal computer 38 of 
the technician terminal, and control is returned (Block 526) 
to the main menu module. 

0100 Referring next to FIGS. 6A and 6B, a flow chart is 
shown of the Steps traversed by an exhaust inspection 
module employed in the embodiment of FIG. 1. Initially 
(Block 600), as with the brake inspection module, the 
exhaust inspection module displays (Block 602, FIG. 6A) 
an input Screen that requests the customer name and tech 
nician ID. Next, the exhaust inspection module displayS 
(Block 604) the customer questionnaire, also described 
above, and then displays (Block 606) a screen into which the 
technician enters the make, model and year of the vehicle. 
After the Selection of the make, model and year of the 
vehicle, the exhaust inspection module displays (Block 608) 
information regarding the make, model and year of the 
vehicle and presents the technician with the opportunity to 
use the Selected make, model and year, or to reelect a 
different make, model and year (Block 610). In the event the 
technician decides not to use the information displayed in 
Block 608, e.g., reelect a different make, model and year, the 
technician indicates So at Block 610 and is returned to the 
Screen of Block 606. 
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0101. Note that in the event the particular make, model 
and year of the vehicle that the technician is to inspect is not 
available within the exhaust inspection module, the techni 
cian is given the opportunity to enter the information on the 
particular make, model and year to be inspected. In this case, 
a make, model and year are manually entered. 
0102) After selecting (or manually entering) the make, 
model and year, the technician is presented with a Screen that 
requests (Block 612) the license plate number and State, the 
odometer mileage and the vehicle identification number. 
Note that, as in the brake inspection module, the above 
described screens (Blocks 602, 604,606, 608, 612) may be 
displayed and responded to at the technician terminal 12, or, 
alternatively, may be displayed and responded to at the point 
of sale terminal 20. The inspection screens described here 
inbelow (Blocks 614 et seq.) are preferably displayed and 
responded to at the technician terminal 12. 
0103) Following the entry of the license plate, odometer 
and Vehicle identification number information, the techni 
cian is prompted (Block 614) with a screen listing two 
categories: manifold and heat riser. The technician is 
required to Select an option within each of these categories, 
and in the event the option is an option other than okay, the 
technician is required to enter a reason for the Selection of 
the option (Blocks 616 and 617). 
0104) Next, after a reason is entered (as prompted in 
Block 617) or a reason is not required (Block 616), the 
technician- is presented (Block 618) with the catalytic 
converter category Screen. AS with the previous Screen, if the 
technician Selects an option under the catalytic converter 
category other than okay, the technician is required to enter 
a reason for the selection (Blocks 620 and 621). After the 
reason is entered (as prompted in Block 621) or a reason is 
not required (Block 620), the next screen presented (Block 
622) to the technician includes the check valve and oxygen 
Sensor categories. A reason must be entered in the event an 
option other than okay is Selected for either the check valve 
or oxygen sensor category (Blocks 624 and 625). After a 
reason is entered (as prompted in Block 625) or a reason is 
not required ((Block 624), the technician is next presented 
(Block 626) with an inspection screen that includes exhaust 
pipe and tail pipe categories. In the event an option other 
than okay is Selected for either the exhaust pipe or tail pipe, 
the technician is required to enter the location of the indi 
cated option (i.e., problem) (Blocks 628 and 629) and is then 
required to enter a reason for the selected option (Blocks 630 
and 631). 
0105. After a location is entered (as prompted in Block 
629) or a location is not required (Block 628) and after 
reasons are entered (as prompted in Block 631) or reasons 
are not required (Block 630), the next inspection screen with 
which the technician is presented (Block 632) is the muffler/ 
resonator/glass packs Screen. In the event the technician 
indicates a problem with the mufflers, resonators or glass 
pacts, the technician is required to enter a location of the 
problem (Blocks 634 and 635) and the reason for the 
problem (Blocks 636 and 637). 
0106 Next, after a location is entered (as prompted in 
Block 635) or a location is not required (Block 634) and 
after the reason is entered (as prompted in Block 637) or a 
reasons is not required (Block 636), the technician is pre 
Sented with a Screen that includes the following categories: 
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Clamps and hangers (Block 638). In the event there is a 
problem with either the clamps or the hangers, the technician 
Selects an appropriate option in the clamps and/or hangers 
category. The technician will then be required to enter in the 
location of the problem (Blocks 640 and 641) and the reason 
for selecting the problem (Blocks 642 and 643), unless the 
option Selected for both categories is okay. After a location 
is entered (as prompted in Block 641) or a location is not 
required (Block 640) and after a reasons is entered (as 
prompted in Block 643) or a reason is not required (Block 
642), the technician is then presented with an inspection 
Screen with the following categories: Rubber rings and 
chrome tips (Blocks 644, FIG. 6B). The technician is 
required to Select an option for each of these categories and 
in the event the option is other than okay, the technician is 
required to enter the location of the problem (Blocks 646 and 
647) and the reason for the problem (Blocks 648 and 649). 
0107 Next, after the location is entered (as prompted in 
Block 647) or a location is not required (Block 646) and 
after a reason is entered (as prompted in Block 649) or a 
reason is not required (Block 648), the technician is pre 
sented (Block 650) with an inspection screen with a flanges/ 
gaskets category and a hardware category. The technician is 
required to enter into the inspection Screen an option for 
each of these categories and in the event an option other than 
okay is Selected, the technician is required to enter the 
reason for the selection (Blocks 652 and 653). Following the 
exhaust inspection, i.e., after a reason is entered (as 
prompted in Block 653) or a reasons is not required (Block 
652), the inspection data entered into the inspection Screens 
is saved (Block 654) into the personal computer system 
within the technician terminal and control is returned 
(Block, 655) to the main menu module. 
0108) Referring next to FIGS. 7A and 7B, a flow chart is 
shown of the Steps traversed by a Suspension inspection 
module employed in the embodiment of FIG. 1. 
0109 After selection at the main menu module, the 
suspension inspection module is executed (Block 700, FIG. 
7A) and an information screen is presented (Block 702) 
requesting the customer name and technician ID. After the 
customer name and technician ID are input to the Suspension 
inspection module, the customer questionnaire, described 
above, is displayed and completed (Block 704) by the 
technician. Next, the make, model, and year of the vehicle 
are selected (Block 706) and information regarding the 
vehicle is displayed (Block 708) on the first video display. 
The technician is then presented with an option (Block 710) 
to use the information displayed or to re-select the make, 
model, and year of the vehicle. In the event the technician 
decides not to use the information, e.g., re-elect the make, 
model and year of the vehicle, the technician indicates So in 
response to Block 710 and is returned to the screen of Block 
706. In the event the make, model, and year of the vehicle 
being inspected are not among the Selectable makes, models 
or years, the technician has the opportunity to manually 
enter the make, model, and year of the vehicle along with 
information regarding the vehicle, Such as vehicle Specifi 
cations and measurements. Next, the technician is asked 
(Block 712) to enter the license plate number, state, odom 
eter mileage, and Vehicle identification number for the 
vehicle on which the inspection is to be performed. Note 
that, as in the brake inspection module, the above-described 
screens (Blocks 702, 704, 706, 708, 712) may be displayed 
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and responded to at the technician terminal 12, or, alterna 
tively, may be displayed and responded to at the point of Sale 
terminal 20. The inspection screens described hereinbelow 
(Blocks 714 et seq.) are preferably displayed and responded 
to at the technician terminal 12. 

0110. After entry of the license plate, odometer mileage, 
and vehicle identification number, the first inspection Screen 
is displayed (Block 714) on which the categories wheels, 
and lugs or Studs are displayed. The technician is required to 
Select an option for each of these two categories, and in the 
event an option other than okay is Selected the technician is 
required to enter the location of the option (i.e., problem) 
(Blocks 716 and 717) and the reason that the option was 
selected (Blocks 718 and 719). After a location is entered (as 
prompted in Block 717) or a location is not required (Block 
716) and after a reason is entered (as prompted in Block 719) 
or a reason is not required (Block 718), the next Suspension 
inspection Screen display lists categories relating to infor 
mation gathered by the technician during a test drive (Block 
720). The categories are steering/handling and braking. In 
the event the technician Selects an option for either of these 
categories other than okay, the technician is required-to enter 
the reasons for selecting the option (Block 722 and 724). 
0111 Next, an inspection screen is displayed (Block 726) 
requesting information regarding the shockS and/or Struts. 
Again, the technician is required to enter the location of the 
problem (Blocks 728 and 729) and the reason for selecting 
the option (i.e., problem) (Blocks 730 and 731), in the event 
the option Selected is other than okay. After a location is 
entered (as prompted in Block 729) or a location is not 
required (Block 728 and after a reason is entered (as 
prompted in Block 731) or a reason is not required (Block 
730), the technician is next directed to inspect the following 
categories: rotation of the tireS/balancing of the wheels, 
steering and coupler belts (Block 732). In the event an 
option other than okay is Selected in any of the categories, 
the location must be entered of the problem associated with 
the option selected (Block 734 and 735), and a reason 
indicated for selecting the option (Block 736 and 737). 
0112 Next, after a location is entered (as prompted in 
Block 735) or a location is not required (Block 734) and 
after a reason is entered (as prompted in Block 737) or a 
reason is not required (Block 736), an inspection Screen 
relating to the power steering System is displayed (Block 
738). This inspection Screen has the categories of pump, 
hose and fluid, if an option other than okay is Selected in any 
of these categories the technician is required to enter a 
reason for having selected such option (Blocks 740 and 
741). After the reason is entered (as prompted in Block 741) 
or a reasons is not required (Block 740), the technician is 
then directed to the following categories: control arm bush 
ing, Strut bearing plate, Shims/cams, and engine damper 
(Block 742). In the event an option other than okay is 
Selected under any of these categories, location of the 
problem asSociated with the option must be indicated 
(Blocks 744 and 745) and a reason for selecting the option 
must be selected (Blocks 746 and 747). 
0113. After a location is entered (as prompted in Block 
745) or a reason is not required (Block 744) and after the 
reason is entered (as prompted in Block 747) or a reason is 
not required (Block 746), the next inspection Screen pre 
Sented has the categories of wheel bearings, and Spring/ 
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torsion bar (Block 748, FIG. 7B). As with many of the 
options above, in the event the technician Selects an option 
other than okay in either of these categories the technician 
is required to Specify the location of the problem associated 
with the option (Blocks 750 and 751), and the reason for 
selecting the option (Blocks 752 and 753). Subsequently, 
after the location is entered (as prompted in Block 751) or 
a location is not required (Block 750) and after the reason is 
entered (as prompted in Block 753), or a reason is not 
required (Block 752), the technician is next directed to 
inspect the ball joints (Block 754) and in the event an option 
other than okay is Selected is required to specify a reason for 
selecting the selected option (Blocks 756 and 757). 
0114) Next, after the reason is entered (as prompted in 
Block 757) or a reason is not required (Block 756), an 
inspection Screen listing the following options is displayed: 
constant Velocity/universal joint, motor mounts, and trans 
mission mounts (Block 758). In the event an option other 
than okay is Selected in any of these categories the techni 
cian may be required to enter location, if appropriate (Blocks 
759 and 760), and is required to enter the reason for selecting 
the option (Blocks 761 and 762). 
0115) Next, after the location is entered (as prompted in 
Block 760) or a location is not required (Block 759) and 
after the reason is entered (as prompted in Block 762) or a 
reason is not required (Block 761), the technician is pre 
Sented with an inspection Screen with the categories-of 
bushings, control arm, Strut rod, frame, and link (Block 763). 
Again, in the event the technician Selects an option other 
than okay for any of these categories, the technician will be 
required to enter a location for the problem associated with 
the option, if appropriate (Block 764 and 765), and to 
specify the reasons for selecting the option (Blocks 766 and 
767). After the location is entered (as prompted in Block 
765) or a location is not required (Block 764) and after the 
reasons are entered (as prompted in Block 767) or reasons 
are not required (Block 766), the next inspection screen that 
is presented to the technician includes the following catego 
ries: gear box/rack, pitman arm, center link, and idler arm 
(Block 768). In the event an option other than okay is 
Selected in any of these categories the technician is required 
to enter the reason for selecting such option (Blocks 770 and 
771). 
0116) Next, after the reason is entered (as prompted in 
Block 771) or a reason is not required (Block 770), the 
Suspension inspection module causes an inspection Screen to 
be displayed (Block 772) requesting idler arm measurements 
on the vehicle being inspected. The technician takes these 
measurements in a conventional manner, or may use a digital 
measuring instrument analogous to the dual-action digital 
caliperS described herein. The technician is next presented 
with an inspection Screen on which he/she must Select an 
option in each of the following categories: tie rod end/ 
sleeves, Steering damper, and track bar/bushing (Block 774). 
In the event an option other than okay is Selected in any of 
these categories the Suspension inspection module will 
require that the technician enter the location of the problem 
associated with the option, if appropriate (Blocks 776 and 
778), and the reason for selecting the option (Blocks 779 and 
780). 
0117 Next, after the location is entered (as prompted in 
Block 778) or a location is not required (Block 776) and 
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after the reason is entered (as prompted in Block 780) or a 
reason is not required (Block 779), the Suspension inspec 
tion module determines whether a ride height test needs to 
be performed (Block 782). (Note that in some embodiments, 
the ride height test is not performed due to the inherent 
difficulties and inaccuracies in the performance of this test.) 
This determination is made based upon whether certain 
options were Selected during certain of the inspection 
Screens previously presented. Specifically, in the event any 
of the following options were Selected in the shock/strut 
category the ride height test will be required: bent/damaged 
piston rods, broken/damaged/missing HW, dented, SAG, 
binding, cracked/torn/missing boot/dust C., missing, or leak 
ing. In addition, the ride height test will be required if any 
of the options were Selected in the pump, hose, and/or fluid 
categories other than Sector Shaft Seal leak. During the ride 
height test, the technician will Select the location of the tire 
at which ride height is to be measured, an inspection Screen 
will be displayed for the Selected tire, and the manufactures 
Specifications will be displayed in a box on the inspection 
screen (Block 784). Another box will be displayed into 
which the technician is to input the measured ride height 
(Block 784). Typically, these ride height measurements are 
entered manually using an on-Screen keyboard. The ride 
height measurements are made using a conventional tool to 
find the center of the wheel, Such as is available from 
MOOG of Missouri, and a measuring tape to measure the 
distance from the center of the wheel to the wheel well. 
Alternatively, a digital -measuring instrument, analogous to 
the dual action digital calipers, described herein, may be 
used in lieu of conventional manual instruments in order to 
measure the ride height for each tire. After each tire ride 
height information is measured, or in the event the ride 
height test is not required, (Block 782) torque specifications 
for the vehicle being inspected are retrieved (Block 786) 
from the measurements/specifications database 26 for later 
use by the technician. The torque Specifications are printed 
as a part of the inspection report, when it is printed as 
described hereinbelow. After the torque Specifications are 
retrieved, the Suspension inspection module proceeds to 
save the inspection data (Block 788) input during each of the 
inspection Screens above, and the retrieved torque Specifi 
cations, and control is returned to the main menu module 
(Block 790). 
0118 Referring next to FIG. 8, a flow chart is shown of 
the Steps traversed by an inspection report module employed 
in the embodiment of FIG. 1. Following any of the inspec 
tion modules described above, the technician may select 
“print report” from the main menu screen of the Main Menu 
Module. When “print report” is selected (Block 800), 
inspection data for the immediately preceding inspection 
module is retrieved (Block 802) from the personal computer 
38. Based on this inspection data, the inspection report 
module automatically generates (Block 804) an inspection 
report based on the options Selected for each of the catego 
ries on the inspection Screen and control is returned (Block 
806) to the main menu module. The inspection report is 
displayed on the first video display -34 of the technician 
terminal 12. After Such display, the technician has the option 
of printing an inspection report to the recommended/Sug 
gested Services report printer 18. Generally, this report will 
then be presented to the customer/owner of the vehicle for 
consideration. The inspection report indicates any repairs 
that are required, and lists an explanation for Such repairs, 
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and also indicates any repairs that are Suggested and an 
explanation for Such repairs. A diagram is advantageously 
printed on the face of the inspection report below the lists of 
required and Suggested repairs So that the customer may 
easily determine what parts of the inspected System are in 
need of Servicing or replacement. In this way, a comprehen 
Sive inspection report is automatically generated and pre 
Sented-to a customer based on accurately and Systematically 
obtained inspection data obtained from the above described 
inspection modules. 
0119 Referring next to FIG. 9, a flow chart is shown of 
the Steps traversed by a cost estimate module employed in 
the embodiment of FIG. 1. After the customer has elected 
those Suggested Services that he/she would like to have 
performed, and authorizes the performance of the required 
Services, a cost estimate can be generated at the point of Sale 
terminal. Note that generally the shop at which the present 
embodiment is utilized will not be willing to perform service 
on the vehicle unless all of the required inspection items can 
be repaired. This is because the vehicle may be unsafe for 
operation unless these required Services are performed. 

0120. Once the cost estimate module is selected (Block 
900) at the point of sale terminal, the inspection data for a 
particular vehicle is retrieved (Block 902). Such retrieval is 
done by Searching the Stored inspection data (Stored in the 
customer/inspection database) based on, e.g., customer 
name, vehicle license plate number, or vehicle identification 
number. The inspection data is combined automatically with 
required parts and labor, and the cost of Such parts and labor 
(Block 904). In addition, the cost estimate module automati 
cally generates an estimate for the cost of Services associated 
with each of the authorized required and Suggested repairs, 
and the cost estimate is displayed (Block 906) on the second 
Video display at the personal computer. The operator of the 
point of sale terminal 20 is asked by the cost estimate 
module to verify the displayed cost estimate (Block 908). In 
the event the operator wishes to make changes to the 
displayed cost estimate he/she may indicate his/her desire to 
do So, and may then enter any desired revisions to the 
displayed cost estimate (Block 910). If the operator says that 
the estimate is okay, a final cost estimate is generated and 
saved (Block 912) at the point of sale terminal 20 and 
control is returned (Block 914) to the main menu module. 
The cost estimate can also printed on the point of Sale printer 
22, and will generally be signed by the customer to indicate 
his/her authorization of the indicated repairs and associated 
cost. In this way, an integrated System is provided for 
generating a cost estimate based directly on inspection data, 
which is Systematically generated during one or more of the 
above described inspection modules. 
0121 Referring next to FIG. 10, a flow chart is shown of 
the StepS traversed by an invoicing module employed in the 
embodiment of FIG. 1. After authorized required and Sug 
gested repairs are performed on the vehicle (Block 1000), 
inspection data is retrieved (Block 1002) from the personal 
computer System 12 or the application server (from the 
customer/inspection database 24) by an invoicing module 
executing on the personal computer System or on the appli 
cation Server. The inspection data is retrieved through a 
network that couples the personal computer and/or the 
application Server to the customer/inspection database. The 
network may be a peer-to-peer network, such as WINDOWS 
FOR WORKGROUPS available from MICROSOFT of 
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Washington, or a client-server network, such as NETWARE 
available from NOVELL of Utah, Such as is known in the 
art. Alternatively, the network may be a widely distributed 
network, Such as the internet. 
0122) In addition to the inspection data (inspection 
report), the cost estimate (cost estimate report) generated by 
the cost estimate module is retrieved (Block 1004) and 
displayed (Block 1006). Next, in a preferred embodiment, 
no prompt is made for the operator to indicate that actual 
costs differ from the printed estimate. Instead, the invoicing 
module on the point of Sale terminal or on the application 
Server automatically proceeds to generate and Save the 
invoice, as described below (Block 1018). In an alternative 
embodiment, the operator of the point of sale terminal 20 is 
prompted (Block 1008) with whether the actual costs differ 
from the cost estimate. In the event the actual costs do differ 
from the cost estimate, the operator is given the opportunity 
to enter these revisions (Block 1010), which are subse 
quently compared to the cost estimate to determine whether 
they exceed the cost estimate by more than is allowed by 
local laws and regulations (Block 1012). In the event the 
actual costs do exceed the cost estimate by more than is 
allowed, a warning message is displayed (Block 1014) and 
the operator is required to enter further revisions. In the 
event the actual costs do not exceed the estimate by more 
than is allowed, the operator is asked to Verify that the actual 
costs are okay (Block 1016), and permitted to enter further 
revisions (Block 1010 et seq.) in the event they are not. In 
the event the actual costs are not different from the cost 
estimate, or in the event the actual costs are entered and 
Verified as okay by the operator of the point of Sale terminal, 
a final invoice is generated (Block 1018) by the point of sale 
module, and is saved (Block 1018) to the customer/inspec 
tion database 24 by the point of sale terminal or the 
application Server. The generated final invoice can then be 
printed to the point of Sale printer 22 and can be presented 
to the customer for payment. 
0123. Following the generation of the final invoice 
(Block 1020), control is returned to the point of sale pro 
gram, which allows additional cost estimates or invoices to 
be generated for other vehicles and customers. In this way, 
a final invoice is Systematically generated by the present 
embodiment based upon inspection data and a cost estimate 
for a particular vehicle. 
0.124 Referring next to FIG. 11, a perspective view of a 
technician terminal employed in the embodiment of FIG. 1 
is shown. The technician terminal 12 includes the first video 
display 34 mounted on top of the ruggedized housing 40. 
The ruggedized housing is preferably made from Steel and is 
mounted on wheels or casters 46 to as to facilitate movement 
of the technician terminal within a shop by a technician. The 
ruggedized housing encloses the personal computer 38 and 
provides Several drawerS47 into which the digital measuring 
instrument 16 can be put for Storage. In addition, the Several 
drawers 47 preferably contain all of the tools necessary to 
perform a specific inspection, e.g., a brake inspection, So that 
the technician terminal 12 is a Self-contained inspection 
Station-containing the personal computer, modified with an 
inspection module, along with all of the tools needed to 
perform the inspection. The drawers 47 may be specifically 
formed with compartments to contain the needed tools. 
0125) The first video display 34 is fitted with the touch 
Screen interface 36, and the inspection program, which 
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modifies the personal computer 38 is designed to accept all 
needed input through the touch Screen interface, thereby 
eliminating the need for a conventional keyboard. Advan 
tageously, the touch Screen interface provides a mechanism 
whereby a technician can easily input information into the 
technician terminal without the need for a clumsy and fragile 
keyboard. The touch Screen interface may be a preSSure 
gauge-type touch Screen available as model number 7557 
from IBM of New York. As an alternative to the touchscreen 
interface, a light pen interface may be used, Such as are 
known in the art, or any other Suitable input device, Such as 
a keyboard, a mouse or the like. 
0.126 Referring to FIG. 12, a perspective view is shown 
of an alternative technician terminal to the technician ter 
minal shown schematically in FIG. 1. The alternative tech 
nician terminal 12' includes the first video display 34 
mounted within an alternative ruggedized housing 40'. The 
ruggedized housing 40' is preferably made from Steel and is 
mounted on wheels or casters 46 So as to facilitate move 
ment of the technician terminal within a shop by a techni 
cian. The ruggedized housing encloses the personal com 
puter 38. The first video display 34 is fitted with the touch 
Screen interface, as described above. 
0127. Referring next to FIG. 13, a perspective view is 
shown of a further alternative technician terminal employing 
a wireless remote interface. The technician terminal 12" 
includes the first Video display 34 mounted on a Support arm 
1500, which is bolted to the side of a metal cart 1502. The 
metal cart 1502 is preferably made from steel and is 
mounted on wheels or casters 46 So as to facilitate move 
ment of the metal cart 1502 and the first video display 34 
within a shop by a technician. The personal computer 38 is 
located remotely from the first video display 34 and main 
tains communication there with via a spread spectrum fre 
quency hopping radio channel 1504 (or communications 
channel) or the like. Alternatives to the spread spectrum 
frequency hopping radio channel are to use an optical 
channel Such as an infrared bidirectional communications 
channel, or to use a radio frequency channel Such as a 
wireleSS network channel, a wireleSS telephone network 
channel, a wireleSS data channel, a CDPD channel, a Satellite 
data channel or the like. Other examples of Suitable com 
munications channels employ other light frequencies, other 
radio frequencies or Sound frequencies, either audible or, 
preferably, inaudible. Preferably, the communications chan 
nel 1504 consists primarily of air, but may include other 
electromagnetic, optical and/or Sound conductors. 
0128. The spread spectrum frequency hopping radio 
channel 1504 (or other channel) preferably has an effective 
range of from at least between 500 and 1000 feet, and, in 
Some instances, Such as with wireleSS telephone network 
channels, and Satellite data channels, has an effective range 
from between one mile and five miles or more. 

0129. As is known in the art “spread spectrum' can be 
used to immunize a communications channel from interfer 
ence or noise, while Frequency hopping” and/or encryption 
technology may be used-to make the communications chan 
nel 1504 secure. 

0130. The metal cart 1502 provides several shelves 1506, 
1508, 1510, and/or drawers (not-shown), onto/into which 
the digital measuring instrument 16 (FIG. 1) can be put for 
Storage along with other common shop tools. In addition, the 
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shelves 1506, 1508, 1510 preferably contain all of the tools 
necessary to perform a specific inspection, e.g., a brake 
inspection, so that the metal cart 1502 is a self-contained 
inspection Station-containing the first Video display 34 
along with the digital measuring instrument 16 and all of the 
other tools needed to perform the inspection. 

0131 The first video display 34 includes the touchscreen 
interface, and is preferably a liquid-crystal-display-type 
video display. Alternatively, the first video display 34 may 
be a cathode-ray-tube-type video display, a light-emitting 
diode-type display, or the like. Further alternatively, an 
audio or voice output may be used in addition to or in lieu 
of the first video display 34. As with the other technician 
terminal embodiments described above, the inspection pro 
gram modifies the personal computer 38 and is designed to 
accept all needed input through the touch Screen interface on 
the first Video display 34 via the Spread Spectrum frequency 
hopping radio channel 1504. The spread Spectrum frequency 
hopping radio channel 1504 is interfaced through the per 
Sonal computer 38 through a Suitable input/output port or 
ports 1512, which are preferably an interface adaptor or 
card, Such as are readily available. The technician terminal 
may include interface cards, Video displayS, etc. available 
under, for example, the trade name CRUISELAN/ISA from 
ZENITH Data Systems Corporation of Buffalo Grove, Ill.; 
the trade name 1185DX from Telxon of Akron, Ohio; or any 
of a number of Suitable and readily available computing 
devices operating under an operating System Such as is 
available under the trade name Windows CE from 
MICROSOFT Corporation of Redmond, Wash.; or other 
suitable wireless or wired terminal hardware. Alternatively, 
the input/output ports 1512 may be, e.g., a keyboard port and 
a video graphics array (VGA) port, Such as is commonly 
known in the art, and/or may include Voice recognition 
technology, Such that input may be received via audible 
information (e.g., voice) generated by the user. The input/ 
output ports 1512 are coupled to a transceiver 1514, which 
is coupled to an antenna 1516. The transceiver 1514 is 
preferably a radio transceiver having an output power of 
about 100 mW, a data transfer rate of about 1.6 Mbps, and 
uses a 2.4 to 2.4835 GHz frequency band. Other suitable 
transceivers include, for example, optical transceivers, 
Sound transceivers, other radio frequency or microwave 
transceiverS Such as are known in the art and the like. 
Integral with the housing 1518 that houses the first video 
display 34 is another antenna 1520 and another transceiver 
(internal), which couple the spread spectrum frequency 
hopping radio channel 1504 to the first video display 34. 
One example of a Suitable first Video display 34, including 
the housing 1518, the antenna 1520, and the transceiver is 
available under the trade name CRUISEPAD, also from 
ZENITH Data Systems Corporation. 

0132) Advantageously, the touch screen interface of the 
first video display 34 provides a mechanism whereby a 
technician can easily input information into the technician 
terminal 12 without the need for a keyboard. (Optionally, a 
keyboard coupled to the first video display 34 may be used 
instead of or in addition to the touch screen interface.) The 
touch screen interface of the above mentioned CRUISEPAD 
wireleSS remote interface can be actuated by either touching 
the surface of the first video display 34, or through the use 
of a stylus 1522 (or pen), as is known in the art. 
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0.133 Advantageously, through the use of the embodi 
ment of FIG. 13, the first video display 34 may be located 
in a garage or shop area, while the personal computer 38 is 
located is a cleaner, Safer, more Secure environment, Such as 
a nearby office. In this way, the personal computer 38 can be 
protected from elements Such as brake dust, exhaust and 
other Smoke particles, oil particles, tire dust and other 
contaminants present in the shop or garage area. Further 
more, the metal cart 1502 on which the first video display 34 
is Supported is relieved of the bulk of the personal computer 
38, making it lighter and/or providing more Storage room for 
tools. 

0134 One additional feature of the embodiment of FIG. 
13 is that the first video display 34 can be easily detached 
from its support 1500 on the metal cart 1502. Such detach 
ment can be achieved, for example, through the use of 
hook-and-loop-type fasteners, or VELCRO fasteners, on the 
bottom surface of the housing 1518 of the first video display 
34, and on the top surface of the support 1500 that holds the 
first video display 34 to the metal cart 1502. Advanta 
geously, this detachability of the first video display 34 
allows the technician to carry the first video display 34 in 
his/her hands as he/she performs an inspection. The first 
video display 34, housing 1518, antenna 1520, and trans 
ceiver, preferably weigh no more than four pounds and the 
housing 1218 preferably has exterior dimensions of about 
10.6" Wx9.8" Dx10" H at its front edge sloping to 2.1" H 
at its back edge, however, Significant miniaturization may 
also be achieved by utilizing, for example, a wireless 
telephone with a microbrowser, or a palmtop computer as 
the first personal computer. 

0135 Also shown in FIG. 13 is a speaker 1524, through 
which audible output from the personal computer 38 may be 
Sounded. The Speaker 1524 functions analogously to an 
internal speaker (not shown) within the personal computer 
38 (such as are well known in the art), but is located 
remotely from the personal computer 38 and, like the first 
video display 34, is controlled by the personal computer 38 
via the Spread Spectrum frequency hopping radio interface. 

0.136 Referring next to FIG. 14, a schematic view is 
shown of the dual-action digital caliperS as they are used to 
measure the thickness of a brake rotor 1200. The calipers 
have two sets of points 1202, 1204 that are positioned to 
measure outer surfaces. A first of the points 1202 is fixed 
relative to a rail 1206 that serves as the body of the calipers. 
A second of the points 1204 slides relative to the rail 1206 
So as to assume various distances relative to the first of the 
points 1202. The first and second points 1202, 1204 
inwardly point in opposite directions, i.e., toward each other, 
So that each of them can contact an opposing exterior Surface 
of a structure, such as opposite sides 1210, 1212 of the brake 
rotor 1200. 

0.137 As the second point 1204 slides along the rail 1206, 
a distance signal is generated by a linear encoder 1208 
within the caliperS. The distance Signal is indicative of the 
distance between the first and second points 1202, 1204. The 
distance signal may be generated using capacitive electron 
ics, Such as in digital caliperS marketed as "Brake Force' by 
Central Tools of Rhode Island. While the “Break Force' 
caliperS measure only brake drum inner diameter, they can 
be modified in accordance with the present embodiment by 
adding the first and second points 1202, 1204 so as to 
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measure thickness, as well as inner diameter. The distance 
signal is generated within the “Brake Force” calipers by 
electronics from Sylvac of Switzerland. 
0.138. In order to take a measurement of a brake rotor 
1200, the calipers are positioned so that the first point 1202 
is adjacent to and against an interior Side 1210 of the rotor 
1200, and the second point 1204 is adjacent to an exterior 
side of the brake rotor 1200. The second point 1204 is then 
slid along and parallel to the rail 1206 toward the first point 
1202 until both points 1202, 1204 are against their respec 
tive sides 1210, 1212 of the rotor 1200. As the second point 
1204 is slidably moved, its relative distance from the first 
point 1202 is indicated by the distance Signal, mentioned 
above, and this relative distance is displayed on a digital 
display 1214. When the first and second points 1202, 1204 
are each against their respective opposing Sides 1210, 1212 
of the rotor 1200, the display 1214 indicates the exact 
thickness of the rotor (which is the exact distance between 
the points). The dual-action digital calipers are accurate to 
0.001". The points 1202, 1204 are preferably positioned at 
the surfaces 1210, 1212 and the display 1214 is observed. 
The points 1202, 1204 are then moved radially across the 
Surfaces 1210, 1212 in order to locate the thinnest area of the 
brake rotor 1200, as indicated on the display 1214. In this 
way, the technician assures that any "grooves' in the brake 
rotor 1200 are detected and used to measure the rotor's 
thickness. A transmit button 1216 is then depressed and the 
thickness of the rotor, which is displayed on the display 
1214, is transmitted to the personal computer 38. The 
personal computer 38 automatically enters the measurement 
into the brake measurements inspection Screen, described 
above, thereby eliminating the need for any manual entry of 
the measurement, and as a part of the generation of the 
inspection report compares the brake measurement with a 
Specified brake measurement from the Specifications/mea 
Surements database 26. In the event the brake measurement 
deviates from the Specified brake measurement by more than 
a prescribed amount, the rotor is indicated on the inspection 
report as a required repair. Note that the brake rotor/drum 
measurements do not, in the present embodiment, result in 
“Suggested’ repairs, i.e., they are either okay or they are 
required repairs. This process is repeated for each rotor on 
the vehicle being inspected. In this way, precise measure 
ments of rotor thickneSS are made, digitally transmitted to 
the technician terminal 12, automatically entered into an 
appropriate inspection Screen and compared with Specified 
brake measurements. 

0139 Referring next to FIG. 15, a schematic view is 
shown of the dual-action digital caliperS as they are used to 
measure the inner diameter of a brake drum. A Switch 1316 
is used to Select the mode in which the dual action digital 
caliperS operate, i.e., whether they measure thickness or 
inner diameter. The caliperS have an additional Set of points 
comprising a third point 1302 and a forth point 1304, which 
are positioned to measure inner Surfaces, and inner diameter 
in particular. The third and forth points 1302, 1304 out 
Wardly point in opposite directions, i.e., away from each 
other, So that each of them can contact an opposing interior 
surface of a structure, such as opposite sides 1310, 1312 of 
the interior annular Surface of the brake drum 1300. The 
third point 1302 is oriented to point in a direction opposite 
from that of the first point 1202, and along with the first 
point 1202 is mounted to the rail upon a fixed caliper that 
fixes the position of the first and third points 1202, 1302 
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relative to the rail 1206. The forth point 1304 is oriented to 
point in a direction opposite from that of the Second point 
1204, and in the same direction as the first point 1202. The 
second and forth points 1204, 1304 are mounted to the rail 
upon a slidable caliper that allows them to slide, or move 
linearly, relative to the first and third points 1202, 1302. The 
third of the points 1302 is oriented oppositely from the first 
point 1202. 

0140 AS mentioned above, the forth point 1304 slides 
along the rail 1206, in a manner Similar to the Second point 
1204, So as to assume various distances relative to the third 
point 1302. As the forth point 1304 slides along the rail 
1206, the distance Signal is generated, as explained above. 
Because the distance signal is preferably indicative of the 
relative distance between the first and second points 1202, 
1204, a correction factor, e.g., 2.4 inches, is, in practice, 
added to the distance indicated by the distance Signal in 
order to determine the distance between the third and fourth 
points 1302, 1304. The correction factor can either be added 
by electronics within the calipers, when the Switch 1316 is 
positioned to indicate that inner diameter is to be measured, 
or can be added by the personal computer in response to the 
brake inspection module. The description below assumes 
that the correction factor is added by electronics within the 
caliperS. 

0.141. In order to take a measurement of a brake drum 
1300, the calipers are positioned so that the third point 1302 
is adjacent to and against a first side of the drum 1310, and 
the fourth point 1304 is adjacent to a second side of the brake 
drum 1312. The fourth point 1304 is then slid along the rail 
1206 away from the fourth point 1302 until both points 
1302, 1304 are against their respective opposite interior 
sides 1310, 1312 of the drum 1300. As the fourth point. 1304 
is slidably moved, its relative distance from the third point 
1202 is determined (by adding the correction factor to the 
relative distance indicated by the distance Signal) and is 
displayed on the digital display 1214. When the third and 
fourth points 1302, 1304 are each against their respective 
sides 1310, 1312 of the drum 1300, the display 1214 
indicates the exact diameter of the drum (which is the exact 
distance between the points 1302, 1304). The transmit 
button 1216 is then depressed and the distance displayed on 
the display 1214 is transmitted to the personal computer 38. 
The personal computer 38 automatically enters the measure 
ment into the brake measurements inspection Screen, as 
described above, and as a part of the generation of the 
inspection report compares the brake measurement with a 
Specified brake measurement from the Specifications/mea 
Surements database 26. This process is repeated for each 
drum on the vehicle being inspected. In this way, precise 
measurements of drum diameter can be made, using the 
Same tool as is used to make rotor thickneSS measurements. 
The drum diameter is digitally transmitted to the technician 
terminal 12 and is automatically entered into an appropriate 
inspection Screen. 

0142. While the invention herein disclosed has been 
described by means of Specific embodiments and applica 
tions thereof, numerous modifications and variations could 
be made thereto by those skilled in the art without departing 
from the scope of the invention set forth in the claims. 
0143 For example, as will be appreciated by the skilled 
artisan, the teachings herein can be applied to many fields of 
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technology and diagnosis in repair Situations. Specifically, 
for example, the teachings herein can be used in computer 
network diagnosis and repair applications where network 
test equipment can be used to input measurements. These 
measurements can be compared to specifications and repair 
instructions retrieved from a database in response to this 
comparison in order to instruct a technician as to how to 
effect computer network repair. Another example of an 
application to which the teachings herein can be applied is 
in air conditioning diagnosis and repair, and other examples, 
truck and tractor diagnosis and repair, home appliance 
diagnosis and repair, home electronics diagnosis and repair, 
assembly lines for diagnosing and repairing products as they 
are constructed, for boat repair, recreational vehicle repair 
and in the rental car industry to guide a technician through 
the testing and Servicing of vehicles periodically and espe 
cially between rentals. Based on the examples given herein 
and the descriptions above, numerous other applications will 
be apparent to the skilled artisan to which the present 
teachings can be applied, and, accordingly, the claims below 
should be read in this vein and not limited to the specific 
embodiment described herein. 

What is claimed is: 
1. An integrated diagnosis, repair and invoicing System 

comprising: 

a technician terminal including means for displaying a 
plurality of inspection Screens, means for inputting 
inspection results; 

means, coupled to the technician terminal, for generating 
an inspection report in response to the inspection 
results; 

a point-of-Sale terminal coupled to the technician termi 
nal; 

means, coupled to the point-of-Sale terminal, for gener 
ating a cost estimate report in response to the genera 
tion of the inspection report; 

a database System coupled to the technician terminal and 
to the point-of-Sale terminal, the data base System 
comprising a specifications database comprising speci 
fications, 

means, coupled to the database System, for comparing the 
Specifications with the inspection results, and 

means, coupled to the means for comparing, for generat 
ing the inspection report in response to the means for 
comparing. 

2. The integrated diagnosis, repair and invoicing System 
of claim 1 wherein Said database System further comprises: 

a customer/inspection database, the System including 
means for Storing an inspection record into the cus 
tomer/inspection database in response to the generating 
of the inspection report. 

3. The integrated diagnosis, repair and invoicing System 
of claim 2 wherein Said database System further comprises: 

a parts catalog database comprising part costs, the means 
for generating the cost estimate report generating the 
cost estimate report in response to the part costs. 

4. The integrated diagnosis, repair and invoicing System 
of claim 2 wherein Said database System further comprises: 
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an inspection guidelines database comprising inspection 
guidelines, the technician terminal including means for 
Selectively displaying the inspection guidelines. 

5. The integrated diagnosis, repair and invoicing System 
of claim 1 wherein Said technician terminal comprises: 

a first Video display; and 
a first computer coupled to the first Video display. 
6. The integrated diagnosis, repair and invoicing System 

of claim 5 further comprising: 
a first transceiver coupled to the first computer; 
a Second transceiver coupled to Said means for generating 

an inspection report, and 
a communications channel coupled between the first and 

Second transceivers, wherein the technician terminal is 
coupled to Said means for generating an inspection 
report through the communications channel. 

7. The integrated diagnosis, repair and invoicing System 
of claim 6 wherein Said communications channel includes 
air. 

8. The integrated diagnosis, repair and invoicing System 
of claim 7 wherein Said first and Second transceivers are 
radio frequency transceivers and wherein Said communica 
tions channel is a radio frequency communications channel. 

9. The integrated diagnosis, repair and invoicing System 
of claim 5 wherein Said technician terminal further com 
prises: 

a touch Screen interface coupled to Said first video display, 
Said touch Screen interface including means for detect 
ing an approximate location on the first Video display at 
which touching of the first Video display occurs. 

10. The integrated diagnosis, repair and invoicing System 
of claim 1 further comprising: 

a measuring device coupled to the technician terminal, the 
measuring device including means for taking measure 
ments from a System being inspected and means for 
communicating the measurements to the technician 
terminal. 

11. The integrated diagnosis, repair and invoicing System 
of claim 10 wherein Said means for communicating includes 
an electrical conductor coupled between Said technician 
terminal and Said measuring device. 

12. The integrated diagnosis, repair and invoicing System 
of claim 1 further comprising: 
means for generating an invoice report. 
13. The integrated diagnosis, repair and invoicing System 

of claim 12 wherein Said point-of-Sale terminal comprises: 
a Second Video display, and 
a Second computer coupled to the Second Video display; 
the System further including a point-of-Sale program 

comprising Said means for generating Said invoice 
report. 

14. In an integrated diagnosis, repair and invoicing SyS 
tem, a method including: 

Selecting a make and model of a System being inspected 
using a first computer System; 

retrieving a measurement/Specification for the System 
being inspected, having been Selected, from a measure 
ments/specifications database; 
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prompting a user of the first computer System to conduct 
an inspection of the System being inspected and to enter 
an inspection result into the first computer System; 

comparing the inspection result with the measurement/ 
Specification, having been retrieved, So as to determine 
whether the inspection result is outside a first pre 
Scribed tolerance of the measurement/Specification, 
having been retrieved; 

generating an inspection report that indicates whether the 
inspection result is outside the first prescribed tolerance 
of the measurement/Specification; 

communicating the inspection report to a Second com 
puter System; and 

generating a cost estimate report in the event the inspec 
tion result is outside the first prescribed tolerance of the 
measurement/Specification, the cost estimate report 
indicating an expected cost of repair. 

15. The method of claim 14 wherein said selecting of said 
make and model includes touching a first Video display 
having a touch Screen interface. 

16. The method of claim 14 wherein said comparing of 
Said inspection result with Said measurement/Specification 
having been retrieved includes comparing Said inspection 
result with Said measurement/Specification having been 
retrieved So as to determine whether the inspection result is 
outside a Second prescribed tolerance of the measurement/ 
Specification having been retrieved, the Second prescribed 
tolerance being indicative of a repair that is required, and 
Said first prescribed tolerance being indicative of a repair 
that is Suggested. 

17. The method of claim 16 wherein said generating of 
Said inspection report includes generating Said inspection 
report having an indication of whether a repair is required or 
Suggested. 

18. The method of claim 14 including: 
entering Said inspection result using a digital measuring 

instrument. 
19. An integrated inspection System comprising: 
output means, 

a computer coupled to the output means, the computer 
including means for causing output information to be 
output through the output means, 

input means for inputting input information into the 
computer, the input means being coupled to the com 
puter, 

a database System coupled to the computer, the database 
System comprising a Specifications database compris 
ing Specifications, 

means for comparing the Specifications with the input 
information; 

means for generating an inspection report in response to 
the means for comparing, and 

the database System further comprising a repair manual 
database comprising instructions for making Selected 
repairs; 

means for Signaling the output means to output the 
instructions through the output means. 
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20. The integrated inspection system of claim 19 further 
comprising: 

a first transceiver coupled to the computer; 
a computer network coupled to the database System; 
a Second transceiver coupled to the computer network; 

and 

a communications channel coupled between the first and 
Second transceivers, wherein the database System is 
coupled to the computer through the communications 
channel. 

21. The integrated inspection System of claim 20 wherein 
Said communications channel includes air. 

22. The integrated inspection System of claim 21 wherein 
Said first and Second transceivers are radio frequency trans 
ceivers and wherein Said communications channel is a radio 
frequency communications channel. 

23. The integrated inspection system of claim 19 wherein 
Said database System further comprises an inspection guide 
line database comprising inspection guidelines, Said System 
including means for Selectively transmitting the inspection 
guidelines on Said output means. 

24. The integrated inspection system of claim 19 wherein 
Said input means includes means for taking a measurement 
and for communicating the measurement to Said computer. 
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25. The integrated inspection system of claim 24 wherein 
Said input means comprises dual-action digital caliperS 
including means for measuring an inner diameter, and means 
for measuring a thickness. 

26. The integrated inspection System of claim 25 wherein 
Said dual-action digital caliperS include a linear encoder 
including means for generating a distance signal indicative 
of a first distance between a first point and a Second point. 

27. The integrated inspection System of claim 26 includ 
ing means for adding a correction factor to the first distance, 
a Sum of the correction factor added to the first distance 
being equal to a Second distance between a third and a fourth 
point. 

28. The integrated inspection system of claim 27 wherein 
Said means for measuring thickneSS comprises Said first and 
Second points, and wherein Said means for measuring inner 
diameter comprises Said third and fourth points. 

29. The integrated inspection system of claim 19 wherein 
Said database System further comprises: 

a customer/inspection database, the computer including 
means for Storing an inspection record into the cus 
tomer/inspection database in response to the inputting 
of the input information. 


