
S P E C I F I C A T I O N TITLE OF THE INVENTION SAFETY TEST EQUIPMENT FOR
PRINTED CIRCUIT BOARD BACKGROUND OF THE INVENTION (1)  Field of the
Invention This  invention relates to a safety test equipment that  performs
automatically  a number  of  safety  tests  to diagnose any defects in
designing printed circuit boards. The  printed  circuit  boards,  even
though  they  are  not particularly problematical when used under normal
conditions as products with electrical devices mounted, are compelled to
undergo the safety tests based on the safety standards to 



see if they remain safe against the defects arising in the designing, that
is, when interpart and/or interpattern short- circuits  are  enforced.
This  invention  relates  more particularly to an equipment that can
perform automatically several safety tests all by itself. (2)  Description
of the Prior Art In general,  the safety test of the printed circuit board
with electrical devices mounted includes mainly the interpart
short-circuit,  spacing  and  interpattern  short- circuit tests. The
subjects of said short-circuit test between the parts are such parts that
are made to act at a fixed voltage 



2 or higher.    Short-circuit  is caused to occur between the terminals of
said parts to see if there be any fuming or firing produced and,  at the
same time,  to verify possible existence of two or more pieces of parts
that are heated red. The spacing test is intended to check if the distance
between the patterns of the printed circuit boards satisfies the specified
insulating clearance. The purpose of the short-circuit test between the 



patterns is to check the existence of fuming and/or firing by causing a
short-circuit to be produced between such patterns as have not turned out
to meet the prescribed insulating distance as a result of said spacing
test. Conventionally,  a  sole  equipment  could  in  no  way perform
automatically such safety tests as interpart short- circuit,   spacing,
and  interpattern  short-circuit  tests. Almost all testers of this sort
were manually operated. They were therefore problematical in that the more
numerous the parts and patterns that constitute the circuitry, not only
more enormous the labor and time become required for such tests, but more
frequently the parts are overlooked that form 



the subjects of the tests. In the Japanese patent Application No.
163372/1981 (Priority:  GB80.10.13  80  8033007).  disclosed  has  been  an
automatic  tester  that  examines  possible  disconnection  and
short-circuit  of  printed  circuit  boards  in  some  mass production
lines. This test equipment however is intended only to check    3 any
disconnection and short-circuit of the printed circuit 



boards when assembling some parts, not to be regarded as what can be called
"safety equipment," objects of our invention. BRIEF SUMMARY OF THE
INVENTION (1)   The primary object of this invention is to furnish an
equipment that can perform all the interpart short-circuit, spacing,
interpattern short-circuit and other safety tests by itself without
recourse to any personal attendance. (2)  The second purpose of this
invention is to provide such an equipment that can work out the tests
precisely and within a limited time despite increased number of parts and
patterns that constitute the circuitry. To achieve these objectives, this
invention supplies, 



in a safety test that performs the interpart short-circuit test,  spacing
test and interpattern short-circuit test,  an automatic tester that carries
on said safety tests receiving the printed circuit boards, a control unit
that regulates the automatic tester, a detecting means that can detect both
the results of the fuming and firing tests by short-circuiting between the
terminals of the parts and the results of the test aiming at the
verification of possible red heating of two or more pieces of parts, a
memory that stores the data concerned,  a displaying means that display the
test results, and finally a recording means that can record these  same
results. 



(3)    Any  other  objectives  of this  invention  will  be understood
referring to the following detailed description and to the working examples
explained later in this text. BRIEF DESCRIPTION OF THE DRAWINGS FIGURE 1 is
a block diagram that shows an example of the  safety  test  equipment  for
printed  circuit  boards according to this invention. FIGURE 2 is a flow
chart of an interpart  short- circuit test by the tester according to this
invention. 



FIGURE  3  is  another  flow  chart  that  shows  the automatic
short-circuit test between the parts and patterns by the tester of this
invention. FIGURE 4 is yet another flow chart that shows the spacing test
using the tester according to this invention. FIGURE   5  represents
another   flow  chart   that illustrates  the  interpattern  short-circuit
test using  the tester by this invention. DETAILED DESCRIPTION Referring
now to the drawings, the following example serves to depict  in detail the
safety test equipment of printed circuit boards according to this
invention. 



The safety test equipment for printed circuit board by this invention,
shown in FIGURE 1,  is provided with a robot 2 functioning as an automatic
tester that receives a    5 printed circuit board 1 to be tested.   The
robot 2 has a photosensor 3, a flame sensor 4, an infrared sensor 20, and a
current sensor 21, all intended to monitor the test results of said printed
circuit board 1 by several differing means. The photosensor 3 for
distinguishing any abnormality 



of display unit that monitors the operation of the printed circuit board 1
and other subjects to be tested,  including CRT, consists of a CdS, a
phototransistor, a photodiode, and so forth.  The flame sensor 4 is to
detect possible ignition, while the infrared sensor 20 is used to detect
possible red heat.    The  current  sensor  21  is  intended  to  detect
the electric  current  that  flows  through  the  parts  and  the patterns.
The fuming sensor 6 to detect any fuming comprises a CCD camera. Out of
these components, the photosensor 3, the flame sensor 4, the infrared
sensor 20, and the current sensor 21 are connected to a personal computer 8
via a switch box 5. 



The fuming sensor 6, on the other hand,  is linked directly with the
personal computer 8. The  electrical  characteristics  manifested  by  the
printed circuit board 1, for instance the voltage information and any other
information causing the variations of voltage value,  is detected at the
level of a measuring apparatus 7 through a probe 14, and then transferred
to the switch box 5 and to the personal computer 8 to be displayed on the
monitor 9 for data display. Connected to the personal computer 8 are a
keyboard   



6 10, a CAD terminal 15, a television set 11 for displaying pictures,  a
printer 12, and finally a robot controller 13, which is connected with the
robot 2. Connected to the switch box 5 are a power  supply control unit 22
that controls the power supply of the printed circuit board 1 in order for
testing, a probe drive unit 23 that drives the probe 14, a relay drive unit
24 that drives a relay 16 for opening/closing the probe,  and an
abnormality display drive unit 25 that drives the abnormality display 17 by
means  of  light,  sound  and  the  like  to  alarm  the 



abnormality. Now we attempt to explain the operation of the safety test
equipment of such a construction as above for printed circuit boards
according to this invention. (1)  Interpart Short-Circuit Test Based upon
the information about the printed circuit boards   stored  in  the
personal   computer   8  via  the communication with the CAD terminal 15,
the printed circuit board 1 is fixed on the rectangular coordinate type
robot 2 as an automatic tester for testing such particular parts in the
board  1 that will be made to act at the prescribed voltage or higher.
Together with the robot 2, the printed 



circuit board 1 is removed up to a fixed position on a plane. Projected
just under the printed circuit 1 thus displaced to the fixed position are
two probes 14 to short-circuit between the two terminals of the part within
the printed circuit board 1.   Then the existence of the fume and/or fire
is    7 examined as well as possible  red heating of two or more pieces of
parts. The existence of the fume, if any, is detected by the 



fuming sensor 6, while that of fire, by the flame sensor 4 with  the  data
of  respective  results  transferred  to  the personal computer 8 via the
switch box 5 to be stored into the incorporated memory and displayed on the
monitor 9. FIGURES 2 and 3 are the flow charts of the interpart
short-circuit tests by the above procedures. Started at the  stage STO is
the interpart  short- circuit test. The stage ST1 registers the data that
includes the part symbols, pin numbers,  pin position coordinates (X, Y),
outside dimensions of the printed circuit boards, and pattern data
(starting points, end points, line thickness, line types 



(circles, straight lines, circular arcs, etc.)). At   ST2,   the
short-circuit   combinations   are automatically made  in terms of the part
symbols  and pin numbers, setting, for example,  such conditions as
resistance (1-2 pins), capacitor (1-2 pins),  transistor (1-2 pins,  2-3
pins, and 1-3 pins), and IC (power supply, ground, etc.). At the stage ST3
positioning is made of the printed circuit board 1 and the robot 2. ST4
stage will check the operation of the switch box 5, and if any abnormality
is detected at the level of this box, the test will stop at ST22. If there
be no abnormality at the switch box 5, ST5 



8 stage will measure the normal value before the short-circuit at the
position considered to be faulty. One measures the normal voltage and
resistance values of the table for trouble analysis at the stage ST6. One
evaluates, at the stage ST7, if it matters or not the automatic sorting
(automatic sequencing of the parts to be tested), and if there is no
automatic sorting, the parts will undergo the short-circuit testing at ST12
as will be 



described later in this text. If it matters the automatic sorting, the
voltage will be measured at ST8, and the resistance value, at ST9. ST10
will calculate the power consumption based on these measurements. At ST11
the parts will be rearranged depending upon their  power  consumption,  in
the  priority  order  of  their testing, for instance, in the increasing or
decreasing order of the power intensity. At ST 12 the robot 2 will be
displaced to make the probe enter into contact with the fixed position of
the part. -The picture under normal conditions for detection of 



fuming will be input at the stage ST13. The relay 16 for short-circuit will
be put on at the stage ST14. ST15  is the stage where the short-circuit
current will be measured. One  judges,  at  the  stage  ST16,  if  the
electric current has reached its stationary state.  If the current has    9
not  yet  attained  its  steady  state,  the  interpart  short- 



circuit test will be commenced at ST17 as will be described later. When the
current has become stable,  the timer will start,  at ST23,  with  10
minutes  if the current is  1A or higher, and with 5 minutes if it is less
than 1A for example, in order to judge the possible existence of fume at
ST17. If there is no fuming detected, then an attempt will be made to
detect possible flame at ST18. If no flame is found out there, then one
will try to detect the red heating, if any. If there  is  no  red  heating,
then one will  check timeover at ST20. 



If it is not timeover, ST15 is returned to, and the short-circuit current
will be measured again. In the event that any one of the flaming at AT17,
the flaming at ST18 and the read heating at ST19 is detected, then  the
abnormality  end  is  recognized  at  ST24,  and  the abnormality display
unit 17 will announce the abnormality by way of alert sound and light of
the lamp, for instance, using at ST50 a speech synthesis device. Checked at
the stage ST51 will be the key-in entry by operator,   and  if  there  is
no  entry  by  keyboard,   the abnormality  as  under  the  preceding
stage  ST50  will  be announced. 



If there is any key-in input by the operator,  the announcement of
abnormality will end there.    10 One will decide whether or not any
trouble analysis should be made by the robot 2 to find out the failed
point. If the analysis is to be worked out, it will be done at the stage
ST54. If this analysis is not to be performed,  the test will terminate
there. 



If the timeover is found out at the foregoing stage ST20, the operation of
the switch box 5 will be checked at ST25; if there is no abnormality found,
the stage ST12 will be returned to and the robot 2 will be removed to
proceed to the checking of the following part and make the probe come in
contact with the position of the next part. (2) Spacing Test The spacing
test is intended to measure and confirm if the distance between the
patterns of the printed circuit board satisfies the prescribed insulating
clearance.  In this testing,  first retrieved are any adjoining patterns
out of the printed circuit board information given beforehand in the 



personal computer by way of the communication with the CAD terminal 15.
Based upon the results of this retrieval,  the printed circuit board1 is
displaced on a plane together with the robot 2.  The two probes 14 are
projected just under the adjoining patterns in the printed circuit board 1
to measure the potential difference between said adjoining patterns by
means  of  such  measuring  apparatus  7  as  an  oscilloscope connected to
said two probes 14.   The potential difference    thus measured will be
transferred to the personal computer 8, 



which will convert the difference into as much distance to be stored in the
memory and displayed on the monitor 9.  FIGURE 4 represents the flow
diagram of the spacing test following the procedures as above. Read out
from the CAD terminal 14 at the stage ST33 will  be  the Gerber  data
concerning  the  patterns  of  the printed circuit board 1. Read  in  at
ST34  will  be  the  INS  (insert)  data concerning the insertion of parts
to register such respective data as part numbers,  pin numbers,  pin
position coordinates (X,  Y),  outside  dimensions  of  the  board,  and
the  data relative to the patterns  (supporting point,  end point,  line 



thickness,  line type  (circle,  straight line,  circular arc, etc.)). The
region to be tested is set at ST35, while at ST36 margins for production
dispersions will be set in terms of such safety standards as UL, CSA and
TUV. At ST37, any unnecessary data will be deleted. At  ST38,   pattern
numbering   is  conducted,   and continuous patterns are calculated out
based on the pattern data to automatically assign the pattern numbers. At
ST  39  combination  of  adjoining  patterns  is calculated out from said
pattern data to detect such largest land out of one pattern that will be
taken as the point of 



voltage measurement. Data file is made at ST40.    12 At ST41 automatic
voltage is prepared. The spacing test is then conducted at ST 42 to ensure,
by   calculation,   that   the   distance   between   patterns
corresponding to the voltage is secured,  and any location is detected that
cannot secure the distance. The results of these operations will be output
at the 



stage ST43. (3)  Interpattern Short-circuit Test After the completion of
the spacing test at ST42, the interpattern short testing will be performed.
In this test, short-circuit  is  made  for  prescribed  time  between  the
patterns that do not meet the fixed insulating clearance by means of the
relay for short-circuit 16 connected to said probes 14 to see the existence
of fuming and firing.   Now referring to FIGURE 5 we attempt to explain the
procedures of this interpattern short-circuit testing. The interpattern
short-circuit test will start at the stage ST60. 



At ST61 such patterns that the foregoing spacing test revealed to have not
met the standards will be discriminated and extracted. At ST62 the patterns
that underwent the interpattern short-circuit testing as shown in FIGURES 2
and 3 will be withdrawn. AT ST63 the interpattern short-circuit testing
will be conducted for the remaining patterns, the procedures of    13 



which are the same as in the interpart short-circuit test as shown in
FIGURES 2 and 3. In this  interpattern short-circuit  testing made  at
ST63, the following special measures are taken so that fuming detection
should be able to find out even the weakest fume. A CCD camera is used as
the fuming sensor 6, and the background  for  photographing  shall  be
uniform,  blackout curtain, black in level.   Any fuming shall be
identified by light then.    The data  of the  images photographed by the
fuming sensor 6 is stored in the work area of the buffer memory of the
personal  computer 8,  and compared with the image  data  of  the
black-leveled  blackout  curtain  as 



background to discriminate  the differential  results.    For instance,
the  luminance  will  be  divided  into  0  to  256 gradations with 50 as
threshold.   If a gradation higher than 50  is found out in any portion of
the  image data,  that portion will be assigned as high luminance part.
Provided however that the neighboring portion of level 50 must be withdrawn
from the evaluation because there a possibility exists that the luminance
may vary in a delicate fashion.  If any luminance exceeding the threshold
50 comes out from the picture, the subject of the evaluation,  the image
data will be  input  once  again  for  comparison  purpose.    When  said
differential luminance is detected with prescribed frequency, 



it will be judged as fuming. The  screen of  the monitor  9 will  display a
wide variety of defects.  For instance, such a dynamic information    as
"The resistance R10 in the circuit is [err],  which is relatively high when
compared with the normal value," will be displayed as [err] while the
information that There exists a short-circuit at the positions identified
as position referential numbers 100 and 102" will be displayed as "Short,
100, 102. 



15 WHAT IS CLAIMED IS: (1) In a comprehensive safety test for the parts
made to act at a prescribed voltage or higher in a printed circuit board 1,
including an interpart short-circuit test that tries to find out the
existence of fuming and firing of the parts and red heating of two or more
pieces of parts by short-circuiting between these parts, a spacing test
that sees if the distance between the patterns of said printed circuit
board 1 meets the prescribed insulating clearance, and an interpattern
short-circuit test that sees the existence of fuming and firing of the
patterns that do not satisfy said prescribed insulating distance by
short-circuiting between said patterns, a safety 



test equipment used for the printed circuit board characterized in that the
equipment comprises: an automatic tester that performs said safety test
receiving said printed circuit board 1, a control unit that emits a signal
to control this automatic tester and inputs the data obtained from the
results of said test, a detecting means that detects the test results of
the existence of said fuming and firing as well as the red heat of at least
said two parts, a memory provided at the control unit that stores the data,
a displaying means that displays the test results, a recording means that
records the same test results, and a detecting means, facing to the
automatic tester, to detect possible interruption of display function of
the displaying unit that illustrates the printed circuit board, a
photoelectric conversion device is used as said detecting means. 



(2) In a comprehensive safety test for the parts made to act at a
prescribed voltage or higher in a printed circuit board 1, including an
interpart short-circuit test that tries to find out the existence of fuming
and firing of the parts and red heating of two or more pieces of parts by
short-circuiting between these parts, a spacing test that sees if the
distance between the patterns of said printed circuit board 1 meets the
prescribed insulating clearance, and an interpattern short-circuit test
that sees the existence of fuming and firing of the patterns that do not
satisfy said prescribed insulating distance by short-circuiting between
said patterns, a safety test equipment used for the printed circuit board
characterized in that the equipment comprises: an automatic tester that
performs said safety test receiving said printed circuit board 1, a control
unit that emits a signal to control this automatic tester and inputs the
data obtained from the results of said test,  



16 a detecting means that detects the test results of the existence of said
fuming and firing as well as the red heat of at least said two parts, a
memory provided at the control unit that stores the data, a displaying
means that displays the test results, a recording means that records the
same test results, and a displaying means that selects prescribed portion
of the printed circuit board 1 to make said displaying unit display
visually the image corresponding to the actual parts and patterns, subjects
of the tests, in a distinct and clear fashion. (3) In a comprehensive
safety test for the parts made to act at a prescribed voltage or 



higher in a printed circuit board 1, including an interpart short-circuit
test that tries to find out the existence of fuming and firing of the parts
and red heating of two or more pieces of parts by short-circuiting between
these parts, a spacing test that sees if the distance between the patterns
of said printed circuit board 1 meets the prescribed insulating clearance,
and an interpattern short-circuit test that sees the existence of fuming
and firing of the patterns that do not satisfy said prescribed insulating
distance by short-circuiting between said patterns, a safety test equipment
used for the printed circuit board characterized in that the equipment
comprises: an automatic tester that performs said safety test receiving
said printed circuit board 1, a control unit that emits a signal to control
this automatic tester and inputs the data obtained from the results of said
test, a detecting means that detects the test results of the existence of
said fuming and firing as well as the red heat of at least said two parts, 



a memory provided at the control unit that stores the data, a displaying
means that displays the test results, a recording means that records the
same test results, and said displaying unit that displays visually in a
clear and distinct fashion can display enlargedly the actual devices and
patterns, subjects of the tests. (4) In a comprehensive safety test for the
parts made to act at a prescribed voltage or higher in a printed circuit
board 1, including an interpart short-circuit test that tries to find out
the existence of fuming and firing of the parts and red heating of two or
more pieces of parts by short-circuiting between these parts, a spacing
test that sees if the distance between the patterns of said printed circuit
board 1 meets the prescribed insulating clearance, and an   



17 interpattern short-circuit test that sees the existence of fuming and
firing of the patterns that do not satisfy said prescribed insulating
distance by short-circuiting between said patterns, a safety test equipment
used for the printed circuit board characterized in that the equipment
comprises: an automatic tester that performs said safety test receiving
said printed circuit board 1, a control unit that emits a signal to control
this automatic tester and inputs the data obtained from the results of said
test, a detecting means that detects the test results of the existence of
said fuming and firing as well as the red heat of at least said two parts,
a memory provided at the control unit that stores the data, a displaying
means that displays the test results, 



a recording means that records the same test results, and the control at
the level of the control unit allows the parts and patterns, subjects of
the tests for the printed circuit board 1, to be displayed on the
displaying unit one after another. (5) In a comprehensive safety test for
the parts made to act at a prescribed voltage or higher in a printed
circuit board 1, including an interpart short-circuit test that tries to
find out the existence of fuming and firing of the parts and red heating of
two or more pieces of parts by short-circuiting between these parts, a
spacing test that sees if the distance between the patterns of said printed
circuit board 1 meets the prescribed insulating clearance, and an
interpattern short-circuit test that sees the existence of fuming and
firing of the patterns that do not satisfy said prescribed insulating
distance by short-circuiting between said patterns, a safety test equipment
used for the printed circuit board characterized in that the equipment
comprises: an automatic tester that performs said safety test receiving
said printed circuit board 1, 



a control unit that emits a signal to control this automatic tester and
inputs the data obtained from the results of said test, a detecting means
that detects the test results of the existence of said fuming and firing as
well as the red heat of at least said two parts, a memory provided at the
control unit that stores the data, a displaying means that displays the
test results, a recording means that records the same test results, and the
outer diameter of the image corresponding to that of the printed circuit
board 1 can be displayed so that not merely the parts of the printed
circuit board 1 should be able to be displayed but the portions of the
parts and patterns thus displayed can be readily found out.   



18 (6) In a comprehensive safety test for the parts made to act at a
prescribed voltage or higher in a printed circuit board 1, including an
interpart short-circuit test that tries to find out the existence of fuming
and firing of the parts and red heating of two or more pieces of parts by
short-circuiting between these parts, a spacing test that sees if the
distance between the patterns of said printed circuit board 1 meets the
prescribed insulating clearance, and an .interpattern short-circuit test
that sees the existence of fuming and firing of the patterns that do not
satisfy said prescribed insulating distance by short-circuiting between
said patterns, a safety test equipment used for the printed circuit board
characterized in that the equipment comprises: an automatic tester that
performs said safety test receiving said printed circuit board 1, a control
unit that emits a signal to control this automatic tester and inputs the
data obtained 



from the results of said test, a detecting means that detects the test
results of the existence of said fuming and firing as well as the red heat
of at least said two parts, a memory provided at the control unit that
stores the data, a displaying means that displays the test results, a
recording means that records the same test results, and the detecting means
that detects the fuming has a monitoring camera that converts the
photographed optical image into electrical image signal to output, a buffer
memory that stores temporarily the image signal of the monitoring camera, a
comparing unit that compares the data of the buffer memory with the data
stored in the referential image memory, and finally a discriminating unit
that evaluates the results of the comparison by comparing unit in such a
way that the fume detecting signal may be output on the basis of the
results of said discrimination. 



(7) In a comprehensive safety test for the parts made to act at a
prescribed voltage or higher in a printed circuit board 1, including an
interpart short-circuit test that tries to find out the existence of fuming
and firing of the parts and red heating of two or more pieces of parts by
short-circuiting between these parts, a spacing test that sees if the
distance between the patterns of said printed circuit board 1 meets the
prescribed insulating clearance, and an interpattern short-circuit test
that sees the existence of fuming and firing of the patterns that do not
satisfy said prescribed insulating distance by short-circuiting between
said patterns, a safety test equipment used for the printed circuit board
characterized in that the equipment comprises: an automatic tester that
performs said safety test receiving said printed circuit board 1, a control
unit that emits a signal to control this automatic tester and inputs the
data obtained   



19 from the results of said test, a detecting means that detects the test
results of the existence of said fuming and firing as well as the red heat
of at least said two parts, a memory provided at the control unit that
stores the data, a displaying means that displays the test results, a
recording means that records the same test results, and said detecting
means that detects the existence of fuming is provided with a threshold
setting portion in such a way that the results of the comparison by said
comparing unit can be compared with the thresholds of said threshold
setting portion. (8) In a comprehensive safety test for the parts made to
act at a prescribed voltage or 



higher in a printed circuit board 1, including an interpart short-circuit
test that tries to find out the existence of fuming and firing of the parts
and red heating of two or more pieces of parts by short-circuiting between
these parts, a spacing test that sees if the distance between the patterns
of said printed circuit board 1 meets the prescribed insulating clearance,
and an interpattern short-circuit test that sees the existence of fuming
and firing of the patterns that do not satisfy said prescribed insulating
distance by short-circuiting between said patterns, a safety test equipment
used for the printed circuit board characterized in that the equipment
comprises: an automatic tester that performs said safety test receiving
said printed circuit board 1, a control unit that emits a signal to control
this automatic tester and inputs the data obtained from the results of said
test, a detecting means that detects the test results of the existence of
said fuming and firing as well as the red heat of at least said two parts, 



a memory provided at the control unit that stores the data, a displaying
means that displays the test results, a recording means that records the
same test results, and the maximum threshold is set at the threshold
setting portion and the area of such data as surpasses the maximum
threshold is excluded from the data of the referential image memory so that
the luminance dispersion of the referential image by the picture of high
luminance object may be excluded. (9) In a comprehensive safety test for
the parts made to act at a prescribed voltage or higher in a printed
circuit board 1, including an interpart short-circuit test that tries to
find out    



20 the existence of fuming and firing of the parts and red heating of two
or more pieces of parts by short-circuiting between these parts, a spacing
test that sees if the distance between the patterns of said printed circuit
board 1 meets the prescribed insulating clearance, and an interpattern
short-circuit test that sees the existence of finning and firing of the
patterns that do not satisfy said prescribed insulating distance by
short-circuiting between said patterns, a safety test equipment used for
the printed circuit board characterized in that the equipment comprises: an
automatic tester that performs said safety test receiving said printed
circuit board 1, a control unit that emits a signal to control this
automatic tester and inputs the data obtained from the results of said
test, a detecting means that detects the test results of the existence of
said fuming and firing as well as the red heat of at least said two parts, 



a memory provided at the control unit that stores the data, a displaying
means that displays the test results, a recording means that records the
same test results, and the minimum threshold is set at the threshold
setting portion to discriminate the comparison results of optical images so
that a fuming detect signal may be emitted when said minimum threshold is
surpassed. (10) In a comprehensive safety test for the parts made to act at
a prescribed voltage or higher in a printed circuit board 1, including an
interpart short-circuit test that tries to find out the existence of fuming
and firing of the parts and red heating of two or more pieces of parts by
short-circuiting between these parts, a spacing test that sees if the
distance between the patterns of said printed circuit board 1 meets the
prescribed insulating clearance, and an interpattern short-circuit test
that sees the existence of fuming and firing of the patterns that do 



not satisfy said prescribed insulating distance by short-circuiting between
said patterns, a safety test equipment used for the printed circuit board
characterized in that the equipment comprises: an automatic tester that
performs said safety test receiving said printed circuit board 1, a control
unit that emits a signal to control this automatic tester and inputs the
data obtained from the results of said test, a detecting means that detects
the test results of the existence of said fuming and firing as well as the
red heat of at least said two parts, a memory provided at the control unit
that stores the data, a displaying means that displays the test results,



21 a recording means that records the same test results, and the
discriminating operation of the minimum threshold is repeated at least
twice. (11) In a comprehensive safety test for the parts made to act at a
prescribed voltage or higher in a printed circuit board 1, including an
interpart short-circuit test that tries to find out the existence of fuming
and firing of the parts and red heating of two or more pieces of parts by
short-circuiting between these parts, a spacing test that sees if the
distance between the patterns of said printed circuit board 1 meets the
prescribed insulating clearance, and an interpattern short-circuit test
that sees the existence of fuming and firing of the patterns that do not
satisfy said prescribed insulating distance by short-circuiting between
said patterns, a safety test equipment used for the printed circuit board
characterized in that the equipment comprises: an automatic tester that
performs said safety test receiving said printed circuit board 1, 



a control unit that emits a signal to control this automatic tester and
inputs the data obtained from the results of said test, a detecting means
that detects the test results of the existence of said fuming and firing as
well as the red heat of at least said two parts, a memory provided at the
control unit that stores the data, a displaying means that displays the
test results, a recording means that records the same test results, and an
infrared sensor is used as a firing detection means. (12) In a
comprehensive safety test for the parts made to act at a prescribed voltage
or higher in a printed circuit board 1, including an interpart
short-circuit test that tries to find out the existence of fuming and
firing of the parts and red heating of two or more pieces of parts by
short-circuiting between these parts, a spacing test that sees if the
distance between the 



patterns of said printed circuit board 1 meets the prescribed insulating
clearance, and an interpattern short-circuit test that sees the existence
of fuming and firing of the patterns that do not satisfy said prescribed
insulating distance by short-circuiting between said patterns, a safety
test equipment used for the printed circuit board characterized in that the
equipment comprises: an automatic tester that performs said safety test
receiving said printed circuit board 1, a control unit that emits a signal
to control this automatic tester and inputs the data obtained from the
results of said test, a detecting means that detects the test results of
the existence of said fuming and firing as    22 



well as the red heat of at least said two parts, a memory provided at the
control unit that stores the data, a displaying means that displays the
test results, a recording means that records the same test results, and the
interpart short-circuit test can be performed in conformity with the
sequential arrangement of the patterns that are arranged according to the
order of largeness of their power consumption as calculated. (13) In a
comprehensive safety test for the parts made to act at a prescribed voltage
or higher in a printed circuit board 1, including an interpart
short-circuit test that tries to find out the existence of fuming and
firing of the parts and red heating of two or more pieces of parts by
short-circuiting between these parts, a spacing test that sees if the
distance between the patterns of said printed circuit board 1 meets the
prescribed insulating clearance, and an 



interpattern short-circuit test that sees the existence of fuming and
firing of the patterns that do not satisfy said prescribed insulating
distance by short-circuiting between said patterns, a safety test equipment
used for the printed circuit board characterized in that the equipment
comprises: an automatic tester that performs said safety test receiving
said printed circuit board 1, a control unit that emits a signal to control
this automatic tester and inputs the data obtained from the results of said
test, a detecting means that detects the test results of the existence of
said fuming and firing as well as the red heat of at least said two parts,
a memory provided at the control unit that stores the data, a displaying
means that displays the test results, a recording means that records the
same test results, and the interpart short-circuit test can be performed in
such a fashion that the combination of 



the parts to be shorted may be automatically made based on the registered
input of the CAD data. (14) In a comprehensive safety test for the parts
made to act at a prescribed voltage or higher in a printed circuit board 1,
including an interpart short-circuit test that tries to find out the
existence of fuming and firing of the parts and red heating of two or more
pieces of parts by short-circuiting between these parts, a spacing test
that sees if the distance between the patterns of said printed circuit
board 1 meets the prescribed insulating clearance, and an    23
interpattern short-circuit test that sees the existence of fuming and
firing of the patterns that do 



not satisfy said prescribed insulating distance by short-circuiting between
said patterns, a safety test equipment used for the printed circuit board
characterized in that the equipment comprises: an automatic tester that
performs said safety test receiving said printed circuit board 1, a control
unit that emits a signal to control this automatic tester and inputs the
data obtained from the results of said test, a detecting means that detects
the test results of the existence of said fuming and firing as well as the
red heat of at least said two parts, a memory provided at the control unit
that stores the data, a displaying means that displays the test results, a
recording means that records the same test results, and the combination of
the parts to be shorted utilzies the power consumption of the parts as
registered in the CAD data. 




