REPLACEMENT SHEETS SG 1 VI DEO OVERHEAD DI SPLAY SYSTEM BACKGROUND OF THE
I NVENTION Field of the Invention The present invention rel % Mi deo

over head di splay system Mre particularly, the present §£& n &l ates

to a video overhead display systemwhich can accurately pdésition an object
and reverse and magnify an i mage of the object. Description of the Prior

Art VIDEG OVERHEAD DISPLAY SYSTEM
BACKGROUND OF THE INVENTION
Field of the Invention
The present invention relates to a video overhead display system.
More particularly, the present invention relates to a video overhead display
system which can accurately position an object and reverse and magnify an

image of the object.

.Descriptioh of the Prior Art

A video overhead display system generally includes a table for
holding an object, an image pick-up device for converting an optical image of
an object into an electronic image signal, and support means for supporting
the image pick-up device. Further, the image pick-up device is usually
provided with a zoom lens unit which enlarges the optical image, according
to a fixed magnification (typically eight times). A vidco output device
receives the image data from the image pick-up device and displays the video
image of the object.

The video output device typically comprises either a video display unit
or both a video display unit.and a video processor. The video display unit
converts the image data reccived from the image pick-up device and displays
the video image. The display unit may, for example, comprise a cathode-ray
tube, a liquid crystal display, or a flat panel display. If a video processor is
included in the output device, the processor stores and re-processes the image

data received from the image pick-up device before outputting the image data

e
. - - - S|
1 REPLACED SHEETS SG
This Sheet Has Been Repl Z/De 'mon S 1 \ Qc?
..... O paged < 4...
loireta o meoe e d :
§ B/Dfa"u‘/;f‘.{‘/s) T ,/IJ. 3/!-_-}-"}0 e ;’_3--...
P Abine e 3 TPEDRY
{ w8 AC Tt tpaged 10 i pagsd - !

L ek~ LA™ A,

.. k.

R PO



A video overhead display systemgenerally includes a table for holding an
obj ect, an inmage pick-up device for converting an optical inmage of an
object into an electronic inage signal, and support nmeans for supporting
the i mage pick-up device. Further, the inmage pick-up device is usually
provided with a zoom |l ens unit which enlarges the optical imge, according
to a fixed magnification (typically eight tines). A video output device
recei ves t he i naghke dadeadispleyubite | mage pi ck-up device and di splays the
vi deo i mage of the object. The video output device typically conprises
ei ther a video di splBy. Unillustosteskeoprior artwidesondriepd displapisystermnd a vi deo
processor. The video display unit

Referring to Fig. 14, the prior art video display system includes a body 2, an

object plate 3, a8 main pole rotating portion 4, a light box 5, a main pole 6, a

head rotating portion 7, a camera head 8, and lamp units 9. An object, such

as a film image, is placed on object plate 3, which comprises part of body 2.

Main pale 6 comprises two parts which cooperate to allow its length to be

adjusted. Main pole 6 connects to main pole rotating portion 4, which, in

turn, connects to a middle, raised portion of body 2. Main pole rotating

portion 4 allows main pole 6 1o be rotated to predetermined angles. Head

ratating portion 7 connects at one end to sn upper portion of main pole 6,

while its other end connects to camera head 8. Camera head 8 picks-up the

optical image of the object and is connected to portion 7 such that it can

rotate in the vertical plane. Camera head 8 may also include an adapter lens

8a. Lamp units 9 are connected to body 2 at the left and right sides of main

pole rotating pottion 4.

In the prior art video overhead display system described above, the

position of camera head 8 is controlled by adjusting the rotation of main pole

rotating portion 4, the length of main pole 6, and the vertical rotation of &

cumera head 8 on head rotating portion 7. Through this adjustment process,

the image pick-up device mounted in camera head 8 can capture the optical

image of the object.

The system may also includes light box 5, which is optionally placed

on top of object plate 3. Light box 5 is used when a transparent object is
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converts the inmage data received fromthe i nage pick-up devi ceE and di spl ays
tie video inmage. The display unit may, for exanple, conprise a cathode-ray
tube, a liquid crystal display, or a flat panel display. If a video
processor is included in the output device, the processor stores and
re-processes the imge data received fromthe inmage pick-up device before
outputting the i mage data 2 to the video display unit.
being viewed by the display system. Further, a control panel 2a is provided
on the front of object plate 3 for controlling the image pick-up and lighting
functions.
The operation of the above prior art video display system will now be
described. An object is placed on object plate 3, and a user selects a
magnification value (e.g., 8 times) using control panel 2a. The lens system
of camera head 8 focuses and magnifies the image, according to the selected
magnification value. As a result, an optical image of the object is formed on
the image pick-up device disposed in camera head 8. The imaéé pick-up
device converts the ﬁptical image into an electronic image signal and outputs
image data to a video output device (not shown).
Generally, the image pick-up device comprises a charge coupled
device (CCD). The CCD is comprised of a plurality of pixels, and the
optical image which forms on ecach pixel is converted into an electronic
image signal. Each electronic image signal is then output in a regular
sequence.
When the object is cellular tissue or a microorganism, the display
system highly magnifies the optical image using a separate image microscope
and lamps. The image microscope generally includes an object lens, which
has three predetermined magnifications that may be selected by a user. The
optical image that passes through the object lens is inverted turned (turned
upside-down), and the inverted image is then transmitted to the image pick-up

device through an eye lens.

Depending on the object 1o be displayed (i.e., film, documents, etc.),
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Fig. 14 illustrates a prior art video overhead display system Referring to
Fig. 14, the prior art video display systemincludes a body 2, an object
plate 3, a main pole rotating portion 4, a light box 5 a nmain pole 6, a
head rotating portion 7, a canera head 8, and lanp units 9. An object, such
as a filmimage, is placed on object plate 3, which conprises part of body
2. Main pole 6 conprises two parts which cooperate to allowits length to
be adj usted. Msuhailobgtidal bamRacd otfied®i sdapet Rng 84 aHomgvdrpthicisbtived, Whi ch,
in turn, connects to a mddle, raised portion of body 2. Main pole rotating

portion 4 al | owaddsbdvarkead display Gydtsin hed ft AehvitRclp iredief £5dpandinpel es. Head
rotating portion 7 connects at one end to an upper portion of main pole 6,
microscope and lighting device is required whenever the user wants to view a
highly magnified image. In addition, if the imape microscope is used, then
the image may only be magnified using one of the predetermined
magnifications of the object lens (typically 3 magnification Values). Thus,
control of the image magnification is limited, making it difficult to attain the
exact degree of magnification desired by a user.
Furthermore, since the prior art video overhead display s;stem does
not have an image reversing function, the system is often difficult to use.
Namely, when the imege microscope is used, it is difficult to adjust the
image pickup location and to view the object since its image is inverted.
Finally, since the image pick-up position is adjusted using main pole
6, main pole rotating portion 4, and camera head 8, the image pickup .angle is
greatly limited. Thus, if the shape of the object is complicated, then it must
be continuously re-paositioned in order for its image to be picked-up by the

pick-up device. As a result, image pick-up of the object becomes difficult.

SUMMARY
An important advantage of the present invention is the provision of an
arranpement which substantially obviates one or more of the limitations and
disadvantages of the described prior art methods. In particular, the present

invention is directed to an overhead video display system which can magnify
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while its other end connects to canmera head 8. Canera head 8 picks-up the
optical imge of the object and is connected to portion 7 such that it can
rotate in the vertical plane. Canera head 8 nay al so i nclude an adapter

|l ens 8a. Lanp units 9 are connected to body 2 at the left and right sides

of main pole rotating portion 4. In the prior art video overhead display

system descr | bed? %rs% ‘an unrz%ﬁaooistlu} c}:bgg O{nd GOHTE gllo saa% |§n | épﬁﬁrﬁ%%'n'

d
adjusting the ro Ion “of at'l ng por engttﬁ of mai n
pole 6, and th r.otation, of, A ead 8 on head rotating

portion 7. Thrg’ﬁdﬂta%‘ﬂltg Vﬁﬂ?‘ﬁs‘?ﬁﬁﬁ&"ﬁr’&%@% &5 nage pi ck-up device

nounted i n canera he can capture.the opt|
% monal eatureré) an advantagcspof tﬁc invention will be set forth in

the description which follows, and in part will be obvious from the
description, or may be learned by practice of the invention. The objectives
and other advantages of the invention may be realized and attained by the
apparatus particularly pointed out in the written description and claims
hereof, as well as the appended drawings.

To achieve these and other advantages and in accordance’ with the
purpose of the invention, as embodied and broadly described, the invention
comprises a video overhead display system for displaying an image of an
object. The system compriscs image enlarging means for magnifying an
optical image of the object. Image pick-up means receives the magnified
optical image of the object and converts the magnified optical image into an
electronic image signal. Image outpur means receives the electronic image
signal and converts the electronic image signal into a displayed image.

In another aspect, the invention includes a video overhead display
system for displaying an image of an object, comprising a body having a
control panel. An image enlarger magnifies axsoptical image of the object.
An image pick-up unit, connected to the body, picks up the magnified optical
image of the object. Further, the image enlarger is separably mounted to the
image pick-up unit.

It is to be understood that both the foregoing general description

and the following detailed description are exemplary and explanatory
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I mage of the object. The systemmay al so includes Iight box 5 which is
optionally placed on top of object plate 3. Light box 5 is used when a
transparent object is 3 being viewed by the display system Further, a
control panel 2a is provided on the front of object plate 3 for controlllng
t he i mage pick-up and lighting functions.

and are intended to provide further explanation of the invention as

claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated in and constitute
a part of the specification, illustrate an embodiment of the invention, and,
together with the description, serve to explain the principles of the invention.
In the drawings:

Fig. 1 is a perspective view of a video overhead display system,
according to a preferred embodiment of the present invention;

Fig. 2 is a block diagram of an image reversing device according to a
preferred embodiment of the present invention;

Fig. 3 is a block diagram of an image reverser 140 shown in Fig. 2;

Fig. 4 is a perspective view of an image enlarger 200 shown in Fig. 1;

Fig. S is a partial sectional view of image enlarger 200 mounted to an
image pickup portion;

Fig. 6 is a perspective view of an abject moving device 300 shown in
Fig. ;

Fig. 7 is a partial scctional vicwv of object moving device 300 mounted
to the image pickup portion; |

Fig. 8 is an assembly perspective view of a horizontal moving
member 340 and an object table 350 shown in Fig. 7;

Fig. 9 is a partial sectional view of a main pole rotating device 400

shown in Fig. 1;
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The operation of the above prior art video display systemw || now be
descri bed. An object is placed on object plate 3, and a user selects a

magni fi cation value (e.g., 8 tines) using control panel

2a. The lens system

of canera head 8 focuses and nmagnifies the image, according to the sel ected
magni fication value. As a result, an.optical inage of the object is forned
on the imge pi ck-u%, devi.ce di sposed in canerg head 8. .The image pick-up

devi ce converts the

i mge pi ck-up devi c&igdips ipseationalcview daker alopt dine Xd X1
conprised of a plurality of pixels, and the

iptl0dsp spetiondl isw daksm alopg lips Sk ©tiFikgh si gnal and
outputs inmage data to a video output device (not shomdngf)f(_
1

Generally, the
ed%. The CCD is

Fig. 12 is a sectional view taken along line XII-XII of Fig. 9;

Fig. 13 is a front view of a friction spring 458 shown in Fig. 9; and

Fig. 14 is a perspective view of a prior art video overhead display

system.

DETAILED DESCRIPTION

Preferred embodiments of the present invention will now be described

in detail with reference to the accompanying drawings.

Fig. 1 is a perspective view of a video overhead display system,

according to a preferred embodiment of the present invention. Referring to

Fig. 1, the video overhead display system includes a body 100, an object

table 102, a light box 104, a control panel 106, a support 110, an angle

rotation device 112, a vertical moving device 114, an image pick-up unit 120,

a lighting device 122, a video image enlarger 200, an object moving device

300, and a rotating device 400. The video overhead display system further

includes a display device 10 and an image signal transmitting line 20.

Image pick-up unit 120 picks-up an optical image of an object placed

on object table 102, and converts the optical image into an outputted

clectronic image signal. Support 110 connects to body 100 and supports

image pick-up unit 120, Video enlarpger 200 enlarges an optical image of the

object, according to a set magnificarion, and transmits the magnified image 10

image pick-up unit 120,

Display device 10 receives the image signal output from image pick-
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optical image which forns on each pixel is converted into an electronic
I mge signal. Each electronic imge signal is then output in a regular
sequence. \Wen the object is cellular tissue or a m croorganism the
di splay system highly magnifies the optical image using a separate inage
m croscope and | anps. The inmage m croscope generally incl udias an obj ect
| ens, whi ch hatpuhitdd0,mnddenertsitheinags gienal intet 3 displayeddmagey magesel ect ed by
a user. The optical image that passes through the object lens is inverted
turned (turned sigpaitchasritting) linea?tistpnevidedfor cenpestinggmagze pickain upitdd8nitted to
t he i mage pick-up device through an eye | ens.

to display device 10. Although display device 10 preferably comprises a

cathode-ray tube, other types of image display devices may be used (i.c., a

liquid crystal display, a flat panel display, a video image processor, a

computer, etc.). Image pick-up unit 120 further includes an image pick-up

device and a zoom lens unit (each not shown) and lighting device 122 for

illuminating the object. The zoom lens unit is connected to the front of the

image pick-up device and enlarges the image of the object. An adapter lens

(not shown) is interchangeably connected to the front of the zoom lens unit,

such that different optical lenses may be used.

Body 100 includes light box 104 separably mounted to object table

102, and control panel 106 which allows a user to control the video overhead

display system. Also provided is an image reversing device, described below,

on body 100. Supporf 110 includes angle rotation device 112 fortned on

body 100 and connected to a bottom part of vertical moving device 114,

which has two parts 10 allow for control of its length. Rotating device 400 is

fixed on an upper part of vertical moving device 114, such that it can rotate

horizontally and allow for image pick-up unit 120 to rotate vertically.

Fig. 2 is a block diagram of the image reversing device, according to
a preferred embodiment of the present invention. Referring to Fig. 2, the
image reversing device comprises an image pick-up device 124, an A/D

converter 130, an image reverser 140, a digiial signal processor 150, and an

image signal processor 160.
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Dependi ng on the object to be displayed (i.e., film docunents, etc.), 4
suitable optical |enses, are nounted to adapter | ens 8a. However. the above
vi deo overhead display system has the drawback in that a separate inage
m croscope and lighting device is required whenever the user wants to view
a highly magnified image. In addition, if the image mcroscope is used,

then the image may only be gnlfled usi ng one, of the predeterm ned
A/D converter 130 receives an electronic image signal output from

imape pick-up device 124 of image pick-up unit 120 and converts it into a
digital image signal. Image reverser 140 reccives the digital image signal,
and, according 1o a mode selected by the user at control panel 106, performs
processing on the image data. Specifically, if a reverse mode is selected,
then image reverser 140 reverses the image data. If the reverse mode is not
selected, then image reverser 140 does not perform any processing on the
image data. Either way, digital signal processor 150 receives the digital
image signal output from image reverser 140, and processes it int6 three
signals; a luminance signal, a chrominance signal, and a composite
synchronizing signal. Each of these signals are output to image signal
processor 160, which combines the three signals so as to form a composite
image signal.

Fig. 3 is a block diagram of image reverser 140 shown n Fig. 2.
Referring to Fig. 3, image reverser 140 comprises a control signal generator
141, an input line sclector 142, an address Qelector 143, a memory 14S, and
an output unit 147. Control signal generator 141 outputs control signals for
performing write and read operations on the digital image data received from

" A/D converter 130, according to output instructions entered by the user at
control panel 106. Further, control signal generator 141 outputs control
sipnals for conwolling each of the other elements of image reverser 140.

According to the control signals outputted by control signal generator

141, input line selector 142 selects input lines along which the digital image

data is transferred. Address selector 143 either outputs an address at which
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magni ti cations of the object lens (typically 3 magnification values). Thus,
control of the inmage magnification is limted, making it difficult to
attain the exact degree of magnification desired by a user. Furthernore,
since the prior art video overhead display system does not have an i nmage
reversing function, the systemis often difficult to use. Nanely, when the.
i mage m croscope is. ysed, it Ls difficu{t to g ust the.i.nage pi.ckup
| ocation and tdh‘vﬁs'gwlit'ﬂ‘ég"()g‘}t%&wngc‘ér ¥ °§'Siﬂﬂé‘§ ']efsstt"i"ﬂV‘g}"‘the'ﬂggﬁaﬁtﬁl ly, since
the i mage pick-up position is adjusted ysing main pole 6, main pole
rotating porti ¢hread, ageerdingia aofeerived contrelisignalhpAecordingly and ify1epqnse gr eat | v
limted. Thus, if the shape of the object is conplicated, then it nust

to control signals from control signal generator 141, memory 145 writes or

reads the digital image data according to the address output from address

selector 143. Output portion 147 outputs the digital image data from memory

145 to digital signal processor 150.

Memory 145 further comprises a first memory 145a and a second

memory 145b. In addition, address selector 143 further comprises a first

address selector 143a corresponding to first memory 1454, and a"second

address selector 143b corresponding to second memory 145b. Address

selector 143 also includes a column address counter 143c and a row address

counter 143d. Column address counter 143¢ counts the numnber of column

addresses, according to a control signal reccived from generator 141,

Counter 143c¢ outputs the count value to both first address selector 143a and

second address selector 143b. Row address counter 143d counts the number

of row addresses, according to a received control signal, and outputs the

count value to first and second address selectors 143a and 143b.

Figs. 4 and S are a perspective view and a partial sectional view,

respectively, of image enlarger 200 shown in Fig. 1. Referring to Fig. 4,

image enlarger 200 compriscs a connecting unit 210, an object lens unit 220,

an eyepiece lens unit 230, a lens barrel 240, and a light guide 250,

Connecting unit 210 connects image enlerger 200 to image pick-up unit 120.

Object Teng unit 220, which is placed close to the object, enlarges the object

to a high magnification. Lens barrel 240 connects object lens unit 220 to
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be continuously re-positioned in order for its image to be picked-up by the
pi ck-up device. As a result, image pick-up of the object becones difficult.
SUMVARY An inportant advantage of the present invention is the provision of
an arrangenent which substantially obviates one or nore of the limtations

and di sadvantagcs of the described prior art methods. In particular, the

g;ﬁs ﬁgtgm } Svenéyefarecé fensluhie Q8@ utIOtha ey 8hitbe2R0 and 280 arki lopdteda fixed em whi ch
predetermined distance apart from each other.

As shown in Fig. S, connecting unit 210 connects image cnlarger 200
to an adapter lens unit 126 of image pick-up unit 120. To accomplish this,
connecting unit 210 includes a protrusion which is received into a groove
formed in adapter lens unit 126. Specifically, adapter lens unit 126 includes -
a guide projection }26a and a connecting groove 126b. Guide ptojection
1264 is formed on an outside circumference of adapter lens unit 126 and has
a reverse 'L’ shape. Connecting groove 126b is formed next to and parallel
to the vertical part of guide projection 126a.

Image enlarger 200 further includes a coupling unit 212 positioned on
an upper part of connecting unit 210. Coupling unit 212 includes a guide
groove 212a and a hook 212b, which protrudes outward above guide groove
212a. Guide groove 212a is formed on an inside part of coupling unit 212
such that guide projection 126a is received therein. Thus, when the
horizontal part of guide projection 126a is slid into puide groove 212a, hook
212b is inserted into connecting groove 126b. As a result, hook 212b is
clastically coupled with connecting groove (26b. [n the above, it is
preferable that there are three sets of guide projections 126a and cogaecting
grooves 126b and guide grooves 212a and hooks 212b, positioned at
predetermined distances around the circumference of adapter lens unit 126
and coupling unit 212, respectively.

Object lens unit 220 of imege enlarger 200 is formed using a plurality

of different lenses 222 (i.e., a convex lens, a concave lens, elc.) mounted
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is Sheet Has Been Replaced

jL L




5 and reverse an image of an object and which allows an i mage pick-up unit
to be rotated to various vertical and horizontal angles. Additional
features and advantages of the invention will be set forth in the
description which follows, and in part will be obvious fromthe
description, or may be | earned by practice of the invention. The objectives
and ot her advawriitgesm &fepicoe lengbameli2aH . n&lso bebjece kink neid 220 ds detachibipd by t he
apparatus particularly pointed out in the witten description and cl ai nms

hereof. as wel ko@Rcilo R ORLADA0 LANKIDS plutinaefifitedembhiefatiang sathher
advant ages and in accordance with the
as 3X, 6X, and 9X magnification settings. For detachability of objective lens
unit 220, both object lens 220 and lens barrel 240 are provided with mating
threads on their outer and inner circumferences, respectively. In this way, a
user is able to change magnifications by switching to a different object lens
units 220.

Eyepiece lens unit 230 comprises a plurality of lenses 232 (i.e., a
convex lens, a concave lens, etc.). Futther, to maintain a working amount of
distance between object lens unit 220 and an object being viewed, eyepiece
lens unit 230 comprises a first bi-convex lens having a positive refractive
index, a second bi-convex lens having a positive refractive index, and a third
bi-concave lens having a negative refractive index. Furthermore, eyepiece
lens unit 230 is defined by the following equations:

(1)  0.48<D/f<0.51, and

(2) 0.37<fb/f<0 4,
where:

D is the total length of eyepicce lens unit 230,

f is the focal point length of eyepiece lens unit 230, and

fb is the back focal point length of eyepiece lens unit 230.

With eyepiece lens unit 230 and object lens unit 220 positioned in
lens barrel 240 as described above, an image of the object passes first
through object lens unit 220. Object lens unit 220 magnilies the optical
image by an initial magnification and transfers it to image pick-up unit 120
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purpose of the invention, as enbodied and broadly described, the invenption
conpri ses a video overhead display systemfor displaying an i mage of an
obj ect. The system conprises imge enlarging neans for magni fying an
optical image of the object. Inmage pick-up neans receives the magnified
optical image of the object and converts the magnified optical image into
an el ectronic image signal. |nmage output nmeans receives the electronic
i mage signal athtoegineyspicse teheurit 234 r Bnimaintaipige aspregesgrmingd objecti spl ayed
i mage. In another aspect, the invention includes a video overhead displ ay
system for di spnmags digame bictvege epépicca latjunitt230codpmag pigk-ap lboidy2havi ng a
control panel. An inmage enlarger magnifies an optical imge of the object.
an image of the object ¢can be realized when an image point of object lens
unit 220 is aligned with an object image of eyepiece lens unit 230.
Furthermore, since object lens unit 220 and eyepiece lens unit 230
both magnify the image, a sufficient working distance cen be ensured
between the object lens unit 220 and the object. Thus, the total magnification
of the object is equal to the magnification of object lens unit 220 multiplied
by the magnification of eyepiece lens unit 230. Therefore, the amount of
magnification required of object lens unit 220 is reduced since part of the
magnification is performed by eyepiece lens unit 230. This two-step
maghnification approach ensures an adequate degree of distance between the
object and object lens unit 220. Lastly, the detachability of object leps unit
220 allows for the magnification to be easily adjusted by the user.
Image enlarger 200 further comprises light guide 250 for illuminating
object lens unit 220. Light guide 250 transmits light from lighting device
122, mounted in image pick-up unit 120, to object lens unit 220, Light guide
250 further comprises a light transmitting unit 252, a light connecting unit
254, a connecting plate 256 and a prism 258. Light transmitting unit 252
transmits light from lighting device 122 to object lens 220. Connecting unit
~ 254 connects light guide 250 to lighting device 122. Connecting plate 256
supports light connecting unit 254 by attaching it to connecting unit 210 of
image enlarger 200, 2t a predetermined distance therebstween. Finally, light
guide 250 includes prism 258 fixed above object lens unit 220 and at the end

13
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An i mage pick-up unit, connected to the body, picks up the magnifi ec:i
optical image of the object. Further, the inmage enlarger is separably
nounted to the imge pick-up unit. It is to be understood that both the
f oregoi ng general description and the follow ng detail ed description are
exenpl ary and expl anatory and are intended to provide further
expl anation of the invention as clai ned.
of light transmitting unit 252. Prism 258 irradiates the transmitted light on
abject lens unit 220.
Lighting device 122 comprises a light source 123, a condenser lens
124 and an opening 128. Light source 123 emits light and condenser lens
124 focuses the emitted light through opening 125 into light tranémitting unit
252 of light guide 250. Further, light transmitting unit 252 preferably
comprises optical fibers.
Figs. 6 and 7 are a perspective view and partial sectional view,
respectively, of object moving device 300 shown in Fig. 1. Refeiring to Fig.
6, object moving device 300 comprises a vertical member 310 which is
mounted to image pick-up unit 120. Vertical member 310 is also connected
to a vertical moving member 330, which is able to move vertically along
member 310. A horizontal member 320 is connected to the lower end of
vertical member 310, and a horizontal moving member 340 is connected to
vertical moving member 330. An object table 350, upon which the object is
placed, is connected to horizontal moving member 340,
Referring to Fig. 7, for separably mounting object moving device 300
to image pick-up unit 120, a screw hole 127 and a plurality of insertion holes
128 are formed in image pick-up unit 120. Further, a plurality of protrusions
312 and connecting hole 311, corresponding to insertion holes 128 and screw
hole 127 of image pick-up unit 120, are formed on and in vertical member
310. Protrusions 312 of object moving device 300 are placed in insertion

holes 128 of imag#2 pick-up unit 120, thereby aligning screw hole 127 with

connecting hole 31]. A connecting element 313 is then placed through

14
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BRI EF DESCRI PTI ON OF THE DRAW NGS The acconpanyi ng draw ngs, which are

I ncorporated in and constitute a part of the specification, illustrate an
enbodi ment of the invention, and, together with the description, serve to
explain the principles of the invention. In the drawings: Fig. 1 is a
perspective view of a video overhead display system according to a

DT O oS Ph et S e Ay o R S 9207 o
present i venti on; F1.9: 3% hoimds B 0ol RO Y selihe M Subing Socaihn 140 SPOWN
of vertical member 310 and prevent the same from shaking during use of the
video display system.

Vertical member 310 and horizontal member 320 can be connected by
forming protrusions on vertical member 310 which are placed in holes
formed in horizontal member 320. Alternatively, members 310 and 320 may
be connected by screwing a screw through a hele in horizontal member 320
into a screw hole in a bottom of vertical member 310,

The connection of vertical member 310 and vertical moving member
330 will now be explained. A moving guide unit 314 is formed on vertical
member 310, and a moving guide groove 331 is formed on the vertical
moving member 330. In this fashion, moving guide groove 331 can slide
along moving guide unit 314. The sides of moving guide unit 314 and
moving guide groove 331 are preferably formed as having complementary
trigonometrical shape, generally used in mechanical devices. Also, a rack
315 is formed on a front face of moving guide unit 314, and a pinion hole
332 is formed on & side face of vertical moving member 330, A pinion
member 333 passes thro.agh pinion hole 332 to connect with rack 315. A
user manipulates pinion member 333 to precisely control the movement of
vertical moving member 330, Furthermore, a female screw hole (not shown)
is formed on the other side face of vertical mOVil;lg member 330, and is
connected to a male screw (not shown). If the screw is rotated, an end part

of the screw is pressed to a side face of moving puide unit 314 to hold the
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Fig. 4 is a perspective view of aﬁ I mage enl arger 200 shown in Fig. 1; Fig.
5is a partial sectional view of inage enlarger 200 nounted to an i nage
pi ckup portion; Fig. 6 is a perspective view of an object noving device 300
shown in Fig. 1; Fig. 7 is a partial sectional view of object noving device
300 mounted to the image pickup-portion; Fig. 8 is an assenbly perspective
view of a horizontal noving nenber 340 and an object table 350 shown in
Fig. 7; Fig. O positian piverticd] maving wamberA38\geehrely 1nglefe-pol e rotating device
00 The connection of vertical moving member 330 and horizontal moving

member 340 will now be described. A connecting groove 334 is formed on a

bottom side of vertical moving member 330 and includes a plurality of screw

holes. Connecting holes are formed in horizontal moving member 340, and a

plurality of screws (not shown) are passed through the connecting holes and

screwed in the screw holes of connecting groove 334,

Fig. 8 is an assembly perspective view of horizontal moving member

340 and object table 350 shown in Fig. 7. Referring to Fig. 8, the connection

of horizontal moving member 340 to object table 350 will now be described.

A comecting hole 344 is formed in a center of horizontal moving member

340. Screw holes 341 pass through two sides of horizontal moving member

340 into connecting hole 344. Opposite screw holes 341 are formed spring

holes 342. A support plate 345 includes a light passage hole 345a and is

attached 10 the bottom of horizontal moving member 340, such that light

passage hole 345a is aligned with connecting hole 344. Pressing plates 351

are placed at each screw hole 341 and spring bole 342 in connecting hole

344, such that they are located between object table 350 and horizontal

moving member 340.

Object table 350 includes a light passape opening 352 and a cylinder

unit 353, each matching the cylindrical proportions of connecting hole 344 to

allow for its insertion therein. Inserted in spring holes 342 are pressing rods

347, springs 348, and spring fixing plates 349, such that pressing rods 347

contact pressing plates 351, Also, a left-right moving screw 346a and a
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shown in Fig. 1; 7 Fig. 10 is a sectional view taken along line X-X of
Fig. 9; Fig. 11 is a sectional view taken along line X1-X1 of Fig. 10; Fig.
12 is a sectional view taken along line XII-XII of Fig. 9; Fig. 13 is a
front view of a friction spring 458 shown in Fig. 9; and Fig. 14 is a
perspective view of a prior art video overhead displ ay

front-back moving screw 346b are inserted into screw holes 341 of horizontal
moving member 340 for contact with pressing plates 351. In addition, a
glass plate (not shown) is preferably attached to the top of connecting hole
344 of object table 350.

As shown in Fig. 6, a light passage opening 322 is formed in
horizontal member 320 at a location below light passage opening 352 of
object table 350. In addition, light passage opening 322 preferably has a
circumference larger than that of opening 352.

Fig. 9 is a partial sectional view of main pole rotating device 400
shown in Fig. 1. Referring to Fig. 9, rotating device 400 comprises a lower
rotating cover 412, an upper rotating cover 414, a horizontal rotating portion
415, and a vertical rotating portion 475. Horizontal rotating portion 415 is
mounted in an internal space formed by the lower and upper rotating covers
412 and 414. Horizontal rotating portion 415 is connected 10 and rotates on
vertical moving device 114. Vertical rotating portion 475 is mounted in the
same internal space as is portion 415, and is connected with image pick-up
unit 120 so that it can rotate vertically.

Fig. 10 is a sectional view taken along line X-X in Fig. 9. As shown

“in Figs. 9 and 10, horizontal rotating portion 415 includes a horizontal
rotating body 430, having a support shaft groove 432 formed to its lower
portion. A support shaft 470 is formed in an upper part of vertical moving
device 114, and is inserted in support shaft groove 432, A horizontal rotating
plate 420 is fixed to support shaft 470 and has a plurality of fixing grooves

422 formed on an outside circumference of plate 420. Also included in
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system DETAI LED DESCRI PTI ON Preferred enbodi nents of the present invention
wi Il now be described in detail with reference to the acconpanying
drawings. Fig. 1 is a perspective view of a video overhead display system
according to a preferred embodi ment of the present invention. Referring to
Fig. 1, the video overhead display systemincludes a body 100, an object
table 102, a Ilght box 104, a control panel 106, a sug)port 110, an angle
rotation devi cerofalidg partmrﬂﬁoahomtahgxmewm* 425 an gnd PRradichs ck- up uni t
120, a lighting device 122, a video inmage enlarger 200, an object noving
devi ce inserted in one of the fixing grooves 422 and which contmh the rotation of

horizontal rotating plate 420. Further, a pressing button 416 is provided that
is connected to horizontal fixing means 425.

A preferred method for fixing horizontal rotating plate 420 to support
shaft 470 will now be explained. A plurality of screw holes 423 are formed
in horizontal rotating plate 420. In addition, a plurality of female screw
openings 474 are formed in an upper unit of support shaft 470, each
corresponding to screw holes 423, A plurality of small screws 462 are
passed through screw holes 423 and screwed into female screw openings 474.
However, the present invention is not limited to this structure and it is
possible to use other methods for fixing horizontal rotating plate 420 to
support shaft 470. For example, support shaft 470 can be inserted in holes
formed in horizontal rotating plate 420. Also, a plurality of protrusions
formed on an upper face of support shaft 470 can be inserted into
corresponding holes formed in horizontal rotating plate 420.

" Support shaft 470 of vertical moving device 114 and support shaft
groove 432 formed on horizontal rotating body 430, are each formed having
a plurality of step-like formations. This step-like structure improves stability
when horizontal rotating body 430 is performing a horizontal rotation.

Referring also to Fig. 11 which is a scctional view along line XI-XT in
Fig. 10, horizontal fixing means 425 comprises a fixing rod 424 which has a
Zig-zap shape. A fixing roller 426 is connected to an end of fixing rod 424

by pin a 427, and a part of which is inserted in one of fixing grooves 422 of
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300, and a rotating device 400. The video overhead di splay systemfurther
I ncl udes a display device 10 and an imge signal transmtting |ine 20.

| mage pick-up unit 120 picks-up an optical imge of an object placed on
object table 102, and converts the optical inmge into an outputted

el ectronic i mage signal. Support 110 connects to body 100 and supports

e P P S bbb, e B B B W
to image pick-up unit 120. Display device 10 receives the inage signal

out put from i magetafegkady 430, such that fixing rod 424 is able to rotate. A return spring

428 is disposed on spring fixing pin 418, and a spring fixing protrusion 429,

formed on horizontal rotation body 430, anchors an end part of return spring

428.

With regard to the method of disposing the center unit of fixing rod
424 such that it rotates on horizontal rotating body 430, it is preferable to
form a female screw opening 433 in horizontal rotating body 430, having
screw threads at the end of spring fixing pin 418. In this fashion, pin 18 can
be passed through fixing rod 424 and screwed into female screw opening
433. Further, one end of return spring 428 is clongated and fixed to spring
fixing protrusion 429, while the other end is elongated to catch the outside
surface of fixing rod 424. Accordingly, rod 424 is pushed toward hotizontal

. rotating plate 420,

It is preferable that fixing roller 426 is formed such that a portion of
its width is equal to that of horizontal rotating plate 420 in order to allow it
to be securely fixed in the fixing groove 422 of plate 420. Also, it is
preferable that pin 427 is rotatably fixed to fixing rod 424 in order to prevent
fixing roller 426 from slipping along an outsich surface of horizontal rotziing
plate 420 while image pick-up unit 120 is rotating in the horizontal direction.

Fig. 12 is a scctional view taken along line XII-XII of Fig. 9.

Vertical rotating portion 475, es shown in Figs. 9 and 12, includes a vertical
rotating body 440 fixed to image pick-up unit 120. A vertical rotating plate

430 is fixed to horizontal rotating body 430 of vertical rotating portion 475
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8 up unit 120, and converts the inmage signal into a displayed i mage. |nmage
signal transmtting line 20 is provided for connecting imge pick-up unit
120 to display devicse 10. Although display device 10 preferably conprises
a cathode-ray tube, other types of inage display devices may be used (i.e.,
a liquid crystal display, a flat panel display, a video i mage processor, a
conputer, etc.). Inmage pick-up unit 120 further includes an inmage pick-up
devi ce and a zowhhaeaphuality of &xing hedes 4SAoRpTingsA#4| arg irsering BSPrigE 122 for

insertion grooves 44S formed in vertical rotating bady 440. Fixing bars 446
are connected to one end of springs 444 and are inserted in fixing holes 454.
Spring fixing plates 442 arc arranged on vertical rotating body 440 and are
fixed on an opposite end of springs 444 to which fixing bars 446 are
disposed. Further, a friction spring 458 is inserted between vertical rotating
plate 450 and the vertical rotating body 440.

In the above structure, it is preferable to connect vertical rotating body
440 and image pick-up unit 120 by forming a plurality of screw holes 441a
in a flange unit 441 of the vertical rotating body 440. 1n addition, female
screw grooves 484 are formed opposite screw holes 441a on a connecting
face of image pick-up unit 120. A plurality of small screws 466 are then
screwed, through the screw holes 441a, into female screw grooves 484,
Flange unit 441 of vertical rotating body 440 is then covered by an image
pick-up unit cover 490. In addition, fixing shafts 434, formed in a vertical
part of horizontal rotating body 430, arc inserted into fixing shaft holes 448
formed in vertical rotating body 440. |

Also, it is preferable to fix vertical rotating plate 450 to horizontal
rotating body 430 by forming a plurality of female screw grooves 438 on an
outer face of fixing shafts 434, and forming a plurality of corresponding
screw holes 456 in the horizontel rotating plate 450. Small screws 464_ are
then serewed into female screw grooves 438 through screw holes 456, It is
also preferable to form an end part of fixing bars 446 having a round shape

(or 10 use ball bearings) so that they can easily be removed from fixing holes
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illumnating the object. The zoomlens unit is connected to the front of
the i mage pick-up device and enlarges the image of the object. An adapter

| ens (not shown) is interchangeably connected to the front of the zoom|ens
unit, such that different optical |enses may be used. Body 100 incl udes

| i ght box 104 separably nounted to object table 102, and control panel 106

which al |l ows a 4458 vbRicalOBtating pladte4s0. deo overhead di splay system Also
provided is an i nmage reversing device, described bel ow, on body 100.

Support 110 Tncl udegepiinetd P21 A0 Gink 1381105 PRk QiR dl¥ing @0 and

connected to a bottom part of vertical noving device , which has two

parts to al | ow figr; o Qhidh, b Ogiidl 450l AbderdiEid G H0%1 S

vertical rotating plate 450 and an inside face of vertical rotating body 440.
By this arrangement, friction spring 458 exerts a predetermined amount of
pressure on both of these faces. Further, it is possible to form friction spring
458 in a ring shape, and, to form the ring shape into two equal parts.

Horizontal rotating body 430 rotates while being fixed integrally with
lower rotating cover 412 and upper rotating cover 414, and vertical rotating
body 440 rotates while being integrally fixed to image pick-up unit 120.
Also, wiring holcs' 472, 482, 431, 436, and 452 are respectively formed on
support shaft 470 of vertical moving device 114, image pick-up unit 120,
vertical rotating plate 420, horizontal rotating body 430, and vertical rotating
plate 450, to allow for wiring to each of the above parts.

The operation of the video overhead display system of the present
invention will be now be described. First, an object is placed on object table
102 and an optical image of the objec_t is formed in the image pick-up device
mounted in image pick-up unit 120. Pick-up unit 120 converts the optical
image into an electronic image signal and outputs the image data to the imege
reversing device (see Fig. 2). The zoom lens unit is adjusted to a desired
magnification of the object, and lighting device 122 is adjusted to illuminate
the object.

Depending upon the mode selected for the image reversing device, the

image signal is either reversed or left in its upside-down state, and output to
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fixed on an upper part of vertical noving device 114, such that it can
rotate horizontally and allow for image pick-up unit 120 to rotate
vertically. Fig. 2 is a block diagramof the inmge reversing device,
according to a preferred enbodi mrent of the present invention. Referring to
Fig. 2, the inmage reversing device conprises an inmage pick-up device 124,
an A/D converter 130, an inmge reverser 140, a digital signal processor
150, and an i ndéflayidgmise Py whick senvertsthe signal into a displayed image. At this

stage, if an image processor is included with display device 10, then the

image data is processed to create a better image, as known to those skilled in

the art. Namely, the image data may be synthesized, the colors may be

changed, or still images may be selected for use in a moving image.

Further, if cellular tissue or microorganisms are being viewed, image

enlarger 200 is provided connected to image pick-up unit 120. In this case,

the image of the object is magnified by an initial magnification of object lens

unit 220, by a second magnification of eyepiece lens unit 230, and by a

tertiary magnification of the zoom lens unit mounted in image pick-up unit

120. The resulting magnified image is magnified to an extremely high'

degree (e.g., 800 times), and is able to be formed in the image pick-up device

mounted in image pick-up unit 120,

The process of converting the optical image siﬁnal into the electronic

image data, and outputting a reversed image by reversing device 140, will

now be described in detail. The image pick-up unit 120 outputs the

electronic image signal to A/D converter 130 which outputs digital image

data to image reverser 140, If a user selects a reversing mode using control

panel 106, then control signal genetutor 141 outputs a control signal té'input .

line selection unit 142, address select unit 143, memory 145, and output unit

147. Memories 145a and 145b then store the image data at addresses

corresponding to addresses output from first and second address select units

143a and 143b. These addresses are based upon the count values of column

address counter 143c and row address counter 143d.
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9 A/D converter 130 receives an electronic inmage signal output frominmge
pi ck-up device 124 of image pick-up unit 120 and converts it into a digital
i mage signal. Inage reverser 140 receives the digital inage signal, and,
according to a node selected by the user at control panel 106, perforns
processing on the inmage data. Specifically, if a reverse node is selected,

then image reversera ) dRyion @8 firdiand SR famaried f4SahadridSieisse mode is not
sel ected, then inmge reverser 140 does not perform any processing on the

i mage data. E &Qﬁ&d"t@yma&ih@bw the 80 Menith P 6ERERNT 4 2B eRideds the digital
i mge signal output frominage reverser 140, and processes it into three
selected, and read from the last memory address if a reverse mode is selected.
An image is output while read and write operations are performed on
memory 145. This is made possible in the present invention by having two
memories 145a and 145b, such that when first memory 145a writes image
data, second memory 145b reads image data, and vice versa.

The digital image data is then ourput from memory 145 to output unit
147 of image reverser 140, which outputs the image data to digital signal
processor 150. Digital signal processor 150 converts the image data into a
brightness signal, a chrominance signal, and a composite synchronous signal.
These signals are realized through, for example, a vertical and horizontal
synchronous signal, a vertical and horizontal blanking signal, or a color burst
Signal. These signals are then output to image signal processor 160, which
conibines the signals and converts them into a composite image signal. The

. composite image signal is then output from the video overhead display
system, according to the present invention, and is reproduced as an image
using the iinage processor display device 10,

If a small object such 2= cellular tissue or a microorganism is being
viewed, image enlarger 200 and object moving device 300 are mounted to
image pick-up unit 120. In this case, the object is placed on object table 350
of object moving device 300, and object lens unit 220 and fhc zoom Jens unit
of image pick-up unit 120 are adjusted to magnify the object according to a

selected magnitication. Here, it is possible to magnify the object to a level of
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signals. a lum nance signal, a chrom narice signal, and a conposite
synchroni zi ng signal. Each of these signals are output to inmge signal
processor 160, which conbines the three signals so as to forma conposite

i mage signal. Fig. 3 is a block diagramof inage reverser 140 shown in Fig.
2. Referring to Fig. 3, image reverser 140 conprises a control signal

gener at or 141, (30 (ol Weold 1o 36L SELGE: KSR D800 5B, BRL 56 10

menory 145, and an out pu gener at or %"out puts

‘mage dat a1 ecalt T FBHE mﬁ*‘%%ﬁ%@?%ﬁ”%%%ic88?&?%'9"?3 out Lﬁf ot

Instructions enter e%lgtga sgur}c(:ae l11233etl;f lighting device 122, located in image pick-up unit
120, provides light to object lens 220. The light irradiated from light source
123 is focused in light transmitting unit 252 by condenser Jens 124. The
focused light is then transmitted through light transmitting unit 252 and
irradiated upor. object lens unit 220 through prism 258. Optical fibers are
preferably used for light transmitting unit 252 since they allow casy
adjustment of the light’s irradiation location.

Also, light box 104 mounted on top of object plate 102 emits light
through the following openings: light passage opening 322 formed in
horizontal member 320, light passage hole 3452 formed in support plate 345,
and light passage opening 352 of object table 350. After passage through
these openings, the light is irradiated on the bortom of the object placed on
object table 350. Also, vertical moving member 330 and the horizontal
moving member 340 move the object on object table 350 in three different
directions, thereby precisely controlling the location of the object.
" The vertical movement of object table 350 is realized by rotating

pinion member 333;=which is connected to rack 31S of vertical member 310,
Furthermore, since moving guide unit 314 of vertical member 310 slides with
moving guide groov.e 331 of vertical moving member 330, the vertical
movement of the object plate is smooth. If object table 350 is located at a

desired position, the user stops rotating pinion member 333. In addition, the

fixing element (not shown) is screwed into a side face of moving guide unit
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control panel 106. Further, control signal generator 141 outputs control

signals for con
According to th
i nput line sele
data is transfe
whi ch 10 the
whi ch i mage data

trolling each of the other elenents of inmage reverser

140.

e control signals outputted by control signal generator 141,

ctor 142 selects input Iines along which the digital

I mage

rred. Address selector 143 either outputs an address at

34 O Lo delBOtheditisitioh Hf WErkibdl GhoviMlg BEB&I Boan address from

The horizontal movement of object table 350 is realized through the
rotation of left-right moving screw 346a and front-back moving screw 346b,
each of which are screwed into horizontal moving member 340. Further, the
combination of left-right and front-back moving screws 346a and 346b,
pressing rods 347, and pressing plates 351, prevent object table 350 from
shaking. The diameter of connecting hole 344 formed in horizontal moving
member 340 is preferably larger than the outside diamerer of cylinder portion
353 of object table 350. This difference in diameter determines the extent to
which object table 350 can move in the horizontal dircction. Therefore,
object table 350 can be precisely adjusted by rotating pinion member 333,
left-right moving screw 346a and front-back moving screw 346b.

The optical image of the object is turned upside-down by object lens
unit 220. Howcver. image reversing device 140 is able to reverse the image
signal inputted from the image pick-up device. A user can select the mode of
the image reversing device, such that either the reversed or upside~-down
image is output. Moreover, because the image can be reversed into a right-
side-up state, a user is able to more easily move the object to a precise
focation by nbject moving device 300.

The rotating operation of rotating device 400, of support 110 in the
video overhead display system of the present invention, will now be
described in detail. If the user presses pressing button 416, the fixing rod
424 rotates about spring fixing pin 418. In response, fixing roller 426

becomes separated from fixing groove 422. In addition, horizonral rotating
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Is read, according to a received control signal. Accordingly and in
response to control signals fromcontrol signal generator 141. nenory 145
wites or reads the digital imge data according to the address output from
address sel ector 143. Qutput portion 147 outputs the digital inmage data
frommenory 145 to digital signal processor 150. Menory 145 further
conprises a first nenory 145a and a second nenory 145b. In addition,

address sel ect glae 428 shdrstippert af@nd bedm epirsted Hodr Barivonn| sedting 143a
corresponding to first nenory 145a, and a second address sel ector 143b

correspondi ng bsiys0and mwmmauﬁglmcr Agr €8S sépatafich OF thed3elahénds | ncl udes a
col um address counter 143c and row addr ess
allows for herizontal rotatmg portion 415 to rotate.

If horizontal rotating portion 415 is rotated horizontally and pressing
button 416 is no longer depressed, the elastic force of return spring 428
pushes fixing roller 426 in the direction toward horjzontal rotating plate 420.
If the horizontal rotating uuit 415 is further rotated, fixing roller 426 comes
to be located in the next fixing groove 422 of horizontal rotating plate 420.
Accordingly, fixing roller 426 is inserted in ﬁiing groove 422, thereby
stopping the rotation. This results in horizontal rotating plate 420 and
support shaft 470 becoming re-connected with horizontal rotating body 430
and lower rotating cover 412.

Also, if imaée pick-up unit 120 is rotated vertically, vertical rotating
body 440 rotates and springs 444 are compressed by fixing bars 446, which
push against vertical rotating plate 450. If image pick-up unit 120 rotates
further, fixing bars 446 become inserted into the next fixing holes 454 of
vertical rotating plate 450. Vertical rotating body 440 becomes fixed in
image pick-up unit 120, and vertical rotating plate 450 becomes fixed in
hurizontal rotating body 430,

In the above arrangement, fixing bars 446 are inserted in fixing holes
454 by the clasticity of spring 444. Vertical rotating body 440 then becomes
fixed to image pick-up unit 120, and vertical rotating plate 450 becomes

fixed to horizortal rotating body 430, In addition, as friction spring 458 is

inserted between vertical rotating plate 450 and vertical rotating body 440, a

This Sheet Has Been Replaced




counter 143d. Col umm address counter 143c counts the nunber of colum
addresses, according to a control signal received fromgenerator 141.
Counter 143c outputs the count. value to both first address sel ector 143a
and second address sel ector 143b. Row address counter 143d counts the
nunber of row addresses, according to a received control signal, and

out puts the count value to first and second address selectors,143a and
143b. Figs. 4 arfuifisica} gmguef g?fé‘c':f"i‘\?'ebevﬁ“é@vt"aﬁﬁn%{’ﬁﬁa{ﬂ"’?ea'lmag%@fclkbur?al vi ew,

respectively, of inmage enlarger 200 shown in Fig. 1. Referring to Fig. 4,
i mage enl ar ger 20 @8mitisergventeimnage ok Wnd; l@“%&%ﬁ* ot ?‘ﬁc‘f’qk“éns uni t
220, an eyepiece lens unit 230, a lens barrel 240, and a |ight guide 250.
force of its own weight and allows it to remain securely in place.
Furthermore, a variety of horizontal and vertical angles may be selected by
forming at fixed intervals a plurality of fixing holes 454 in vertical rotating
plate 450 and a plurality of fixing grooves 422 in horizontal rotating plate
420.
The video overhead display system of the present invention, has the
advantage in that it allows various image processing operations to be
performed on the image of an object being viewed. Also, the present
invention does not require an image microscope or lamps separate from
image enlarger 200 and image pick-up unit 120, thus making the present
invention motre portable.
Furthermore, an image is easily reversed into a right-side-up state by a
user selecting a reversing mode through control panél 106. This feature
allows the object to be easily positioned and for its shape to be easily
determined. Furthermore, the interchangeability of object lens unit 220
allows a large variety of differing magnifications to be used. Finally, because
image pick-up unit 120 of the present invention can be adjusted to a variety
of different angles by rotating device 400 of support 110, an image of the
object is easily obtained without moving the object itself.
Tt will be apparent to those skilled in the art that various medifications

and variations cen be made in the method and system of the present invention

without departing from the spirit or scope of the invention. The present
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Connecting unit 210 connects inmage enlarger 200 to inmage pick-up unit 120.
hject lens unit 220, which is placed close to the object, enlarges the

object to a high magnification. Lens barrel 240 connects object |ens unit
220 to 11 eyepiece lens unit 230, such that lens units 220 and 230 are
| ocated a fixed predeterm ned di stance apart from each other. As shown .in

Fig. 5, connecting unit 210 connects in%?e enl ar eL_ZOO ) .
invention covers the modifications and variations of this invention provided

they come within the scope of the appended claims and their equivalents.
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to an adapter

| ens unit 126 of

connecting unit 210 includes a protrusion which is recelve

i ncludes a guide projection 126a and a connecti ng groove 12
projection 126a is forned on an outside circunference of ad
126 and has a reverse 'L' shape. Connecting groove 126b is formed next to

formed in adapter lens unit 126. Specifically, adapter r?g ﬁglum Ill

and paral |l el toWHADJIS CLAIMMERNIS: of gui de projection 126a.

| mage pick-up unit 120. To acconplish this,

%r\)/lgced

| mage enl ar ger

200 further includes a coupling unit 212 positioned on an upper part of
connecting unit 210.1.CoupA ividgo waerheadldisplayciyseasfoa dgplagieg ghdmage dflsda and a-
hook 212b, which protrudes outward above gui de groove

object, comprising;

image enlarging means for magnifying an optical image of the object;

image pick-up means for receiving the magnified optical image of the
object and converting the magnified optical image into an electronic image
signal; and

image output means for receiving the electronic image signal and

converting the electronic image signal into a displayed image.

2, The system of claim 1, wherein the image pick-up means
comprises:

an image pick-up device which converts the optical image into the
electronic image signal;

a zoom lens unit, fixed to the image pick-up device, and which
magnifies the optical image of the object;

a lighting device which illuminates the object; and

an image reversing device which receives the electronic image signal

‘from the image pick-up device and selectively reverses the image signal.

3 The system of claim 1, wherein the image-énlarging means
comprises:

an object lens unit which magnifies the optical image of the object;

an eyepiece lens unit fixed at a predetermined distance from the object
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212a. Cuide groove 212a is forned on an inside part of coupling unit 212
such that guide projection 126a.is recejved therein. Thus, when the

hori zontal part of guide proj eCtSiShE! e Bepdeedy 1t o gui de groove 212a,
hook 212b is inserted into conn ﬂ H ﬂ H
Is elastically coupled wth con

126b. As a result, hook 212b
126b. In the above, it is

preferable that thete are three sets of guide projections 126a and
connecti ng groé%su"ﬁ%'ﬂi and gui de grooves 212a and hooks 212b, positioned
at predeterm ned distances ound the circunference of adapter .| ens unit
126 and coupl i ng unitleBsiberre }5‘3&Pv&t?m‘mléﬂm'l”éﬁgeﬁﬂfPP?’E’G{‘d‘f i mage
enl arger 200 is_fornmed using a plural it%1 . . .

_ fixed the object lens unit and at the other end is fixed the eyepiece lens uni.

4, A video overhead ﬁiSplay system for displaying an image of an
object, comprising:

a body having a control panel;

an imape enlarger for magnifying an optical image of the object;

an image pick-up unit connected to the body, and which picks up the
magnified optical image of the object; and

wherein the image enlarger is separably mounted to the image pick-up

5. The system of claim 4, wherein the image pick-up unit
includes:
an image pick-up device which converts the magnified optical image
of the object into an electronic image signal;
. a zoom lens unit, fixed to the image pick-up device, which magnifies
the magnified image received from the image enlarger; and

a liphting device which illominates the object.

6. The system of claim 4, further comprising an image revetsing

device which selectively reverses the image of the object.
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of different |enses 222 (i.e onvex Iens a concave lens, etc.) nounted

AMENDED SHEET 12 within an eyep i a#epledeg 224 . Al so, obj ect |lens
unit 220 is detachably connecte I 240 and has a plurality of
fixed magnifications, such as 3 gni fication settings. For

detachability of objectlve | ens unlt 220 bot obj ect lens 220 and | ens
barrel 240 are provided with mating

7. The system of claim 6, wherein the image reversing device
comprises:

an A/D converter which receives an electronic image signal output
from the image pick-up unit and converts the electronic image signal into a
digital image signal;

an image reverser, which receives the digital image signal from the
A/D converter, selectively reverses the digital image signal, and ourputs the
selectively reversed digital image signal;

a digital signal processor which processes the digital ima.ée signal
received from the image reverser, and outputs a luminance signal, 8
chrominance signal, and a composite synchronizing signal; and

an image signal processor which combines the luminance,
chrominance, and composite synchronizing signals, and outputs the combined

signals as 4 composite image signal.

8. The system of claim 7, wherein the image reverser comprises:

a control signal generating unit which outputs control signals for
performing write and read operations of the digital image signals;

an jnput line selector unit which, according to control signals received
from the control signal generating unit, selects an input line for the digital
image signals received from the A/D converter;

an address select unit which, according to control signals received
from the control signal generating unit, either outputs an address at which the

dipital image signal is written or outputs an address signal at which the
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threads on their outer and inner circunferences, respectively. In this way,
a user is able to change nagnifications by switching to a different object
| ens units 220. Eyepiece lens unit 230 cornphisiShesta BeénRephiely of | enses 232
(i.e., a convex lens, a concave lens, etc.) mai ntai n a wor ki ng
anount of di stance between object |ens unit | ect being viewed,
eyepiece lens unit 230 conprises a first bi-convex I'ens having a positive
refractive i ndefigital iBw@ge signaliis #8&vex | ens having a positive refractive

i ndex, and a third bi-concave |ens having a negative refractive index.

Furt henore, eyepi ece2 memoryuwhichomgordingdeicppiea] signak seciyes) fremithgycanyght i ons:

signal generating unit, writes or reads the digital image signal according to
the address output from the address select unit; and

an output unit which, according to control signal received from the
control signal generating unit, outputs the digital image signal from the

memory to the digital signal processor.

9, The system of claim 9, wherein:

the memory further comprises a first memory and a seccond memory;
and

the address select unit includes a first address select unit
corresponding to the first memory, and a second address select unit

corresponding to the second memory.

10.  The system of claim 9, wherein the address select unit
comprises:

a column address counter which counts the number of column
addresses according to control signals received from the control signal
generating unit, and outputs a count value to the first address select unit and
the second address select unit; and

& row address counter which counts the number ol row addresses,
according to control signals received from the control signal generating unit,

and outputs a count value to the first and second address select units.
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(1) 0.48<D/f<0.51, and (2) 0.37<fb/f<0.4, where: Dis the total |ength
of eyepiece lens unit 230, f is the focal point |length of eyepiece |ens

unit 230, and fb is theThiagheettse BeenBailsmtd | engt h of eyepi ece | ens unit 230.
Wth eyepiece |l ens unit | ens unit 220 positioned in |ens
barrel 240 as descri bed of the object passes first through

object lens unit 220. Object lens unit 220 magnifies the optical inage by
an initial magnificati ofnando Ll AFelEh%, Whelel iSSP nfaait Rotiritest 20

an object lens unit which magnifies an optical image of the object;

an eyepiece lens unit fixed a predetermined distance away from the
object lens unit;

and a lens barrel having a predetermined length, which at one end is
fixed 1o the object lens unit and at the other end is fixed to the eyepiece lens

unit.

12, The system of claim 11, further comprising:
a light guide connected to the image enlarger for illuminating the

object lens unit.

13.  The system of claim 11, wherein:
the image pick-up unit includes an adapter lens unit, the adapter lens
unit including
a guide projection formed on an outside citcumference of the
adapter lens unit, formed having a reverse 'L’ shape, and
a connecting groove formed parallel to a vertical part of the
gﬁ ide projection; and
the image enlarger includes a coupling unit, the coupling unit
including |
a guide groove formed on an inside part of the coupling unit
such that the guide projection of the adapter lens unit can be inserted in the

guide groove, and
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I mge di stance between eyepi ece | ens

13 through eyepiece lens unit 230. BYsHeitilaaBen Repiaepr edet er ni ned obj ect
J mage pi ck-up unit

an i mage of the object can be realiz

e point of object

unit 220 is aligned with an object inmage of eyepiece |lens unit 230.

Furt her nore,

si nce obj ect

magni fy the i mge, a sufficient working distance can be ensured

a hook formed above the guide groove and which protrudes

inward.

14.  The system of claim 11, wherein the object lens unit is
detachably mounted to the lens barrel, and which magnifies the object

according to a predetermined magnification.

15.  The system of claim 12, further comprising:
a lighting device for illuminating the object; and
wherein the light guide includes

a light connecting unit connected to the lighting device,

a light transmitting unit for transmirting light from the lighting

device to the object lens unit, and
a prism fixed above the object lens unit and at an end of the

light transmitting unit.

16.  The system of claim 15, wherein the light transmitting unit

comprises optical fibers.

17.  The system of claim 4, wherein an object moving device is

separably mounted to the image pick-up unit.-
18.  The system of claim 17, wherein the object moving device

comprises:
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| ens

| ens unit 220 and eyepiece lens unit 230 both



bet ween t he obj ect Iens unlt and the object. Thus, the total

magni fication ofhi qual to the magnification of object |ens
unit 220 nul ti pl H \ n| fication of eyepiece lens unit 230.
Therefore, the a |cat|on required of object lens unit 220 is

reduced since part of the magnification is perforned by eyepiece |lens unit
230. This two-step nmagnification approach ensures an adequate degree of

et achabi 111y of Eﬁfe%f*ﬁaéwsmu BOSEH o ook aNl 1Y et o 10 be
ui de’ 250 for i1 | umRFPAGABFERE P f‘aﬂ?r 1696 i R ABRRr L ¢«
'Tght fromlighting ad\?c\:/tlnc%l moving member connected to the vertical member, and
which is able to move vertically along the vertical member;
a horizontal moving member connected to the vertical moving
" member; and

an object table connected to the horizontal moving member for

holding the object.

19.  The system of claim 4, furthet comprising a support for
supporting the image pick-up unit, the support further comprising:

an anglé rotation device connected to the body;

a vertical moving device connected to the angle rotation device,
having two parts which combine to control the length of the vertical moving
device; and

a rotating device fixed to the vertical moving device, such that the
rotating device can rotate horizontally and the image pick-up unit can rotate

-vertically.

20.  The system of claim 19, wherein the rotating device comprises:
a lower rotating cover;

an upper rotating cover;

a horizontal rotating unit mounted in an intemnal space formed by the

lower and upper rotating covers, and rotating on the vertical moving device;
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122, nounted in image pick-up unit 120, to object lens unit 220. Light
gui de 250 further conprises a light transmtting unit ZSthm&a mwanhwd
connecting unit 254, a connecting plate 256 and a pr|sn125

transmtting unit 252 transmts light fromlighting device

| ens 220. Connecting unit 254 connects |ight guide 250 to | tlng eV|ce
122. Connectin | ate 256 supports |ight connecting unit 254 by attaching
it to connectigﬁpunit 210 of inage enlarger 200, at a predetern ned

di stance t herebetween. Finally, i de 2 0 i,ncl udes prJ sm 258 fi xed
above object |ens ui‘n"FmE@GméHBE H{‘“ 31‘?8“‘8&6" Fa folomal space formed by fhe

lower and upper rotating covers, and connected to the image pick-up unit

such that the image pick-up unit can rotate vertically.

21.  The system of claim 20, wherein:

the horizontal rotating unit comprises a horizontal rotating body
having a support shaft groove;.

the vertical moving device comprising a support shaft which is
inserted in the support shaft groove of the horizontal rotating body;

a horizontal rotating plate fixed to the support shaft and which has a
plurality of fixing grooves formed on an outside circumference of the
horizontal rotating plate;

horizontal fixing means for controlling the rotation of the hotizontal

rotating plate.

22, The system of claim 21, wherein the horizontal fixing means
comprises:
a fixing rod form in a zig-zag shape;
a fixing roller connected to an end of the fixing rod and inserted in
one of the fixing grooves of the horizontal rotating plate;
a spring fixing pin connected to the horizoﬁtal rotating body such that
the fixing rod is able to rotate about the spring fixing pin; and

a return spring disposed on the spring fixing pin.
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a condenser lens 124 and
condenser lens 124 focuses the emtte ght through opening 125 into |ight
transmtting unit 252 of |ight guide 250. Further, light transmtting unit .

252 preferably conpfisepy | [; S | ﬁng‘ ! L perspective
vi ew and parti al rsTié)};:t [ onaﬁog’\g/dlc@\?\%f é&%@gjeléﬁhg*gﬁflt,hcgf 0 Jé&aﬁ%ﬁou\g'ltng devi ce 300
shown in Fig. cgmplji%gg:erri ng to Fig.

~of light transmitting unThiSTﬂﬂamdesmp%s% irradiates the transmtted |ight

on object lens unit 220. i [ 122 conprises a light source 123,
. Light source 123 emts |light and
' i

a vertical rotating body fixed to the image pick-up unit and including
a plurality of spring fixing grooves;

a vertical rotating plate fixed to the horizontal rotating body of the
vertical rotating unit and which forms a plurality of fixing holes;

a plurality of springs for insertion into corresponding spring fixing
groaves; and

ﬂxing bars connected to one end of the springs and inserted in the

corresponding fixing holes.

24.  The system of claim 23, wherein an end portion of the fixing

bars are rounded.

28S. The system of claim 23, whercin the fixing bars comprise ball

bearings.

26.  The system of claim 23, wherein a friction spring is fixed

between the vertici.i rotating plate and the horizontal rotating plate.

27.  The system of claim 26, wherein the friction spring is forraed

~of a ring-shaped plate spring having a plurality of elevations.
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6, object noving device 300 conprises a vertical nenber 310 which is
nmounted to i nage pick-up unit 120. Vertical nenber 310 is also connected to
a vertical noving nmenber 330, which is able to nove vertically al ong nenber
310. A horizontal nenber 320 is connected to the | ower end of vertical
menber 310. and a horizontal noving nenber 340 is connected to verti cal
nmovi ng menber 330. An object table 350, upon which the object is placed, is
connected to horizontal moving menbe?BSERACEferring to Fig. 7, for
separ ably nounting qgbject noving device 300 to inmage pick-up unit 120, a
screw hol e 127 and 4 Yifle eyerhegd display system for displayingiareimage of en obigct n i nage
pi ck-up unit 120. Further, a plurality of protrusions

includes image enlarging means for magnifying an optical image of the

object. Image pick-up means receives the magnified optical image of the
5 object and converts the magnified optical image into an electronic image
signal. The image output means receives the electronic image sighal and

converts the electronic image signal into a displayed image.
Figure 1 of the drawings should accampany the publication

of the abstract.

heet Has Been Replaced
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erti C&PLAGber

312 and connecting hole 311, corresponding to insertion hlgma@ SHEETHAD BEEN,

hol e 127 of image pick-up unit 120, are fornmed on and in

~

310. Protrusions 312 of object noving device 300 are placed in 1nsertion
hol es 128 of inmage pick-up unit 120, thereby aligning screw hole 127 with
connecting hole 31 ]. A connecting elenent 313 is then placed through

connecting hole 311 and connected to screw hole 127. The pl 'mﬂti’i‘
- TR I— Il

5
d
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protrusions 312 formed in vertical nenber 310 secure The nounting | ocation
of vertical nenber 310 and prevent the sane from shaking during use of the
vi deo display system Vertical nmenber 310 and horizontal nmenber 320 can be
connected by form ng protrusions on vertical nenber 310 which are placed in
hol es formed in horizontal menber 320, ,Aternatively, nmenbers 310 and 320
may be connected by screwing a screw tﬁr h a hole in horizontal nenber
320 into a screw hole in a bottom of ver% al menber 310. The connection of
vertical menmber 310 and vertical noving r§ﬁr 330 will now be explained. A
noving guide unit 314 is formed on verti IE%
Sred
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menber 310, and a noving guide groove 331 is forned on ﬁ“i/ cdﬁbﬁhgwi
menber 330. In this fashion, noving guide groove 331 can slld fbﬁa novijng
guide unit 314. The sides of noving guidé unit 314 and novi ng gui de groove
331 are preferably formed as having conpl enentary trigononetrical shape,
general ly used in mechani cal devices. Also, a rack 315 is fornmed on a front
face of noving guide unit 314, and a pinion hole 332 is forned on a side
face of vertical noving nmenber 330. A pinion nmenber 333 passes through
pi nion hole 332 to connect with rack 315. A user nani pul ates pini on nmenber
333 to precisely control the novenengs;pf vertical noving nenber 330.
Furthernore, a female screw hole (not shown) ~
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Is formed on the other side face of vertical noving nmenber
connected to a male screw (not shown). |If the screwis roté

of the screwis pressed to a side face of noving guide unit 314 to
position of vertical nmoving nenber 330 securely in place. The connection of
vertical noving nmenber 330 and horizontal noving nenber 340 will now be

descri bed. A connecting groove 334 is forned on a bottom sllh‘fls,eshé)etﬁa\\’s%re&h?eﬁfaced
novi ng nenber 330 and _includes a plurality of screw '"HI

G l4 4/12
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“hol es. Connecting holes are forned in horizontal noving |[TEHIBSHEEFHASBEEN
plurality of screws (not shown) are passed through the donnecRrpadry es and
screwed in the screw hol es of connecting groove 334. Fig-
perspective view of horizont aI novi ng nenber 340 and obj ect table 350 shown
in Fig. 7. Referri ng:E tﬂe; t he connection of horizontal noving nenber
340 to object table M be des%ﬁtﬁgd. A connecting hole 344 is
formed in a center of horizontal noving er 340. Screw hol es 341 pass

t hrough two sides of horizontal noving nenber 340 into connecting hole 344.
Qpposite screw holes 341 are fornmed spring holes 342. A support plate 345

I ncl udes a light passage hole 345a and is
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attached to the bottom of hortzontal noving nenber 340, - tsrp@h gt = 51\
passage hole 345a is aligned with connecting hole 344. PI’eSSI n g @tEgs

are placed at each screw hole 341 and spring hole 342 inicannec

344, such that they are |ocated between object table 350 and hori zontal
novi ng nenber 340. Object table 350 includes a |ight passage openi ng 352
and a cylinder unit 3?— ing rr%chi ng the cylindrical proportions of
connecting hole 344 tdral onJits insegtjion therein. Inserted in spring
hol es 342 are pressing rods 347, springs 348, and spring fixing plates 349,

such that pressing rods 347 contact pressing plates 351. Also, a left-right
novi ng screw 346a and a 3N

Lha hnln
5
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17 AVENDED SHEET front - back noving stfqwi-346bs arés & #N
i nserted into screw holes 341 of horizontal noving nenb¢r 340.f0r "¢bnt act
with pressing plates 351. In addition, a glass plate (no%-—-shevm)—"'r-S"
preferably attached to the top of connecting hole 344 of object table 350.
As shown in Fig. .6, a light passage opening 322 is-formed in horizontal
menber 320 at a | ocation below |ight passage opening 352 of

FIG'7 7/12
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object table 350. In addition, |ight passage opening 3 ZTFHSeS"’@Fg\Bfég ﬁ%@i{x
circunference | arger than that of opening 352. Fig. 9 ijs a p&f'l‘h-

sectional view of main pole rotating device 400 shown i Fg. 1. Referring
to Fig. 9, rotating device 400 conprises a |ower rotating cover 412, an
upper “rotating cover 414, a horizontal rotating portion 415, and a vertical
rotating portion 475. Horizontal rotating portion 415 is nounted in an

i nternal space formed by the | ower and upper rotating co erS% 4,];%335}{1«4\1;&:1

Hori zontal rotating portlon 415 s connected to and rota
nmovi ng device 114. ’aﬁ |ng porgyh®n 475 i's nount \!\
I nternal space as |s and is connected with i




unit 120 so that it can rotate-vertically. Fig. 10 is a sectional view
taken along line X-Xin Fig. 9. As shown in Figs. 9 and 10, horizontal
rotating portion 415 includes a horizontal rotating body 430, having a
support shaft groove 432 fornmed to its |lower portion. A support shaft 470
Is formed in an upper part of vertical noving device 114, and is inserted
I n support shaft groove 432. A horizontal rotating plate 420 is fixed to
support shaft 470 and has a plurality of fixing grooves 422 formed on an
outside circunference of plate 420. A £0'% ncluded in

G.9
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rotating portion 415 is horizontal fixing neans 425, an end of which is
inserted in one of the fixing grooves.-422 and which controls the rotation
of horizontal rotating plate 420. Further, a pressing button 416 is

provi ded that is connected to horizontal fixing nmeans 425. A preferred
met hod for fixing horizontal rotating plate 420 to support shaft 470 wll
now be explained. A plurality of screm/holes 423 are forned in horizontal

rotating plate 420. In addltlon Rlgyyal ity of female screw openings 474
are formed in an uppeﬁ:ui port shaft 470, each corresponding to
screw hol es 423. A plEira t;f screws 462 are
14
22 /430
126 |
462 f
4274 o Z ' 20
425-—4N "
e
o 421 /
418 ' 422
428 c
429 42

416

FIG.1T




passed t hrough screw holes 423 and screwed into fermal e screw openi ngs 474.
However, the present invention is not limted to this structure and it is
possi ble to use other nethods for fixing horizontal rotating plate 420 to
support shaft 470. For exanple, support shaft 470 can be inserted in holes
formed in horizontal rotating plate 420. Also, a plurality of protrusions
formed on an upper face of support shaft 470 can be inserted into
correspondi ng holes forned in horizonhgl rotating plate 420. Support shaft
470 of vertical noving device 114 and &5port shaft groove 432 formed on
hori zontal rotating body 430, are each forned having a plurality of
step-1like fornations.[fﬁ]slgggp1gzke structure inproves stability

FIG.13 ‘
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when horizontal rotating body 430 is performng a horizontal rotation.
Referring also to Fig. 11 which is a sectional view along line XJ-XT in
Fig. 10, horizontal fixing nmeans 425 conprises a fixing rod 424 which has a
zi g-zag shape. A fixing roller 426 is connected to an end of fixing rod 424
by pin a 427, and a part of which is inserted in one of fixing-grooves 422

of 19 horizontal rotating plate 420. A spring fixing pin 418 is fixed to
hori zont al 12/12

FIG.14
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rotgti (I:)‘ % ;%?LXI g rod 424 is able to rofat’e.t A return
' S

.....

spriing. 4 '} rgng fixing pin 418, and a spring fixing

protr hﬁ ? éﬁ V\g riZontal rotation body 430, anchors an end part
awing(s) g P4 yardlito the method of di sposi ng the center

un|t @Afbﬁ?q’ﬁg r(PGg"iiiZA é‘hé’ﬁg"t at {t rotates on horizontal rotating body

430,{ it is preferable to form a fémal e screw openi ndMBBDED hartEEdnt al

r ot aft i DATBOOY HBOEImaVth scilew t hrepds at the end of spring fixing pin

418."Tn this rashron, pin 18 can be-passed through fixing rod 424 and

screwed into femal e screw opening 433. Further, one end of return spring
428 is elongated and fi xeVIDPOSPVERKHEAD DISPLAY SYSTEM

BACKGROUND OF THE INVENTION
Field of the Invention
Thcfﬁresent invention relates to a video overhead display system.
More particularly, the present invention relates to a video overhead display
system which can accurately position an object and reverse and magnify an

image of the object.

Description of the Prior Art

A video overhead display system generally includes a table for
holding an object, an imape pick-up device for couverting an optical image of
an object into an electronic image signal, and support means for supporting
the image pick-up device. Further, the image pick-up device is usually
provided with a zoom lens unit which enlarges the optical image, according
to a fixed magnification (typically ¢ight times). A vidco output device
receives the image data from the image pick-up device and displays the video
image of the object.

The video output device typically comprises either a video display unit
or both a video display unit.and a video processor. The video display unit
converts the image data reccived from the image pick-up device and displays
the video imape. The display unit may, for example, comprise a cathode-ray
tubé, a liquid crystal display, or a flat panel display. [f a video processor is
included in the output device, the processor stores and re-processes the image

data received from the image pick-up device before outputting the image data

This is the replacement sheet
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fixing protrusion 429, while the other end is elongated to catch the
outside surface of fixing rod 424. Accordingly, rod 424 is pushed toward
horizontal rotating plate 420. It is preferable that fixing roller 426 is
formed such that a portion of its width is equal to that of horizontal
rotating plate 420 in order to allowit to be securely fixed in the fixing
groove 422 of plate 420. Also, it is preferable that pin 427 is rotatably

fixed to fixing rod 424 in order to,prevent fiXxi pgieRDey G2B8Efr om sli ppi ng
al ong an outside surface of horizontal rotating plate 420 while inmge

pi ck-up unit 120 is rotating in the horizontal direction. Fig. 12 is a
sectional view tagenidoadigpldy dee. Xl 1-XI1 of Fig. 9.
Fig. 14 illustrates a prior art video overhead display system.
~ Referring to Fig. 14, the prior art video display system includes a body 2, an

object plate 3, a main pole rotating portion 4, a light box 5, a main pole 6, a
head rotating portion 7, a camera head 8, and lamp units 9. An object, such
as a film image, is placed on object plate 3, which comprises part of body 2.
Main pole 6 comprises two parts which cooperate to allow its length to be
adjusted. Main pole 6 connects to main pole rotating portion 4, which, in
turn, connects to a middle, raised portion of body 2. Main pole rotating
portion 4 allows main pole 6 to be rotated to predetermined angles. Head
rotating portion 7 connects at one end to an upper portion of main pole 6,
while its other end connects to camera head 8. Camnera head 8 picks-up the
aptical image of the object and is connected to portion 7 such that it can
rotate in the vertical plane. Camera head 8 may also include an adapter lens
8a. Lamp units 9 are connected to body 2 at the left and right sides of main
pole rotating portion 4.

In the prior art video overhead display system described above, the
position of camera head 8 is controiled by adjusting the rotation of main pole
rotating portion 4, the length of main polé 6, and the vertical rotation of &
camera head 8 on head rotating portion 7. Through this adjustment process,
the image pick-up device mounted in camera head 8 can capture the optical
image of the object.

The system may also includes light box 5, which is apticnally placed

on top of object plate 3. Light box 5 is used when a transparent object is
This i s opmeamet Bhee
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Vertical rotating portion 475, as shown in Figs. 9 and 12, includes a
vertical rotating body 440 fixed to inmage pick-up unit 120. A vertical
rotating plate 450 is fixed to horizontal rotating body 430 of verti cal

rotating portion 475

20 and has a plurality of fixing holes 454. Springs

444 are inserted in spring inserlion grooves 445 f -FV@DE?) ventigal

rotating body 440. Fixing bars 446 are connected t©0

and are inserted in fixing holes 454

being viewed by the display system. Further, a control panel 2a is provided
on the front of object plate 3 for controlling the image pick-up and lighting
functions.

The operation of the above prior art video display system will now be
described. An object is placed on object plate 3, and a user selects a
magnification value (e.g., 8 times) using control panel 2a. The lens system
of camera head 8 focuses and magnifies the image, according to the selected
magnification value. As a result, an optical image of the object is formed on
the image pick-up device disposed in camera head 8. The irnagé pick-up
device converts the optical image into an electronic image signal and outputs
image data to a video output device (not shown).

Generally, the image pick-up device comprises a charge coupled
device (CCD). The CCD is comprised of a plurality of pixels, and the
optical image which forms on cach pixel is converted into an electronic
image signal. Each electronic image signal is then output in a regular
sequence,

When the object is cellular tissue or a microorganism, the display
system highly magnifies the optical image using a separate image microscope
and lamps. The image microscope generally includes an object lens, which
has three predetermined magnifications that may be selected by a user. The
optical image that passes through the object lens is inverted turned (turned
upside-down), and the inverted image is then transmitted to the image pick-up
device through an eye lens.

Depending on the object to be displayed (i.e., film, documents, etc.),

[
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Spring fixing plates 442 are arranged on vertical rotating body 440 and are
fi xed on an opposite end of springs 444 to which fixing bars 446 are

di sposed. Further, a friction spring 458 is inserted between vertical
rotating plate 450 and the vertical rotating body 440. In the above
structure, it is preferable to connect vertical rotating body 440 and i nage

pi ck-up unit 120 by formng a plurality of screw hole ' .flange
unit 441 of the vertical rotating body 440. In additi émﬁPéﬁg g%ﬁ"r’tw
grooves 484 are formed opposite screw-hol es 441a on a connecting face of
i mage pick-up unit 120. A plurality of small screws 466 are then screwed,

through the scrgw.olgfcafdchies dr@hRuh@HRé Bdapeer §¥HsPaO M @FevéB4hc above

video overhead display system has the drawback in that a separate image
microscope and lighting device is required whenever the user wants to view a
highly magnified image. In addition, if the image microscope is used, then
the image may only be magnified using one of the predetermined
magnifications of the object lens (typically 3 magnification values). Thus,
control of the image magnification is limited, making it difficult to attain the
exact degree of magnification desired by a user.

Furthermare, since the prior art video overhead display Sy-stEm does
not have an image reversing function, the system is often difficult to use.
Namely, when the image microscope is used, it is difficult to adjust the
image pickup location and to view the object since its image is inverted.

Finally, since the image pick-up position is adjusted using main pole
6, main pole rotating portion 4, and camera head 8§, the image pickup angle is
greatly limited. Thus, if the shape of the object is complicated, then it must
be continuously re-positioned in order for its image to be picked-up by the

pick-up device. As a result, image pick-up of the object becomes difficult.

SUMMARY
An important advantage of the present invention is the provision of an
arrangement which substantially obviates one or more of the limitations and
disadvantages of the described prior art methods. In particular, the preseat

invention is directed to an overhead video display system which can magnify
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Fl ange unit 441 of vertical rotating body 440 is then covered by an inmage
pi ck-up unit cover 490. In addition, fixing shafts 434, forned in a
vertical part of horizontal rotating body 430, are inserted into fixing
shaft holes 448 fornmed in vertical rotating body 440. Also, it is
preferable to fix vertical rotating plate 450 to horizontal rotating body

430 by formng a plurality of fenale screw grooves A%{?E,\g‘;jﬁ? . face of
SHE 1

fixing shafts 434, and formng a plubality of correspon ol es 456
in the horizontal rotating plate 450.” Small screws 464 are then screwed
into femal e screw grooves 438 through s rgg hﬁl es 456. It is also

preferabl e to $ErRYHSF Whingssof apobiefy aad, which allawe ap ipeespick-pR BN S hape

be rotated to various vertical and horizontal angles.

Additional features and advantages of the invention will be set forth in
the description which follows, and in part will be obvious from the
description, or may be learned by practice of the invention. The objectives
and other advantages of the invention may be realized and attained by the
apparatus particularly pointed out in the written description and claims
hereof, as well as the appended drawings.

To achieve these and other advantages and in accordance with the
purpose of the invention, as embodied and broadly described, the invention
comprises a video overhead display system for displaying an image of an
object. The system comprises image enlarging means for magnifying an
optical image of the object. Image pick-up means receives the magnified
optical image of the object and converts the magnified optical image into an
electronic image signal. Image output means receives the electronic image
signal and converts the electronic image signal into a displayed image.

In another aspect, the invention includes a video overhead display

- system for displaying an image of an object, comprising a body having a
control panel. An image enlarger magnifies an optical image of the object.
An image pick-up unit, connected to the body, picks up the magnified optical
image of the object. Further, the image enlarger is separably mounted to the
image pick-up unit,

It is to be understood that both the foregoing general description

and the following detailed description are exemplary and explanatory

S
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(or to use ball bearings) so that they can easily be renoved from fixing
hol es 21 454 of vertical rotating plate 450. Referring to Fig. 13, a
friction spring 458 is a plate spring having a plurality of el evations.

Friction spring 458 is fixed between one face of vertical rotating plate

450 and an inside face of vertical rotating body 4ﬁ?ﬂgﬁmmig§«g@g¢angemnt,
friction spring 458 exerts a predéeternined anount o

and are intended to provide further explanation of the invention as

claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated in and constitute
a part of the specification, illustrate an embodiment of the invention, and,
together with the description, serve to explain the principles of the invention.
In the drawings:

Fig. 1 is a perspective view of a video overhead display system,
according to a preferred embodiment of the present invention;

Fig. 2 is a block diagram of an image reversing device according to a
preferred embodiment of the present invention;

Fig. 3 is a block diagram of an image reverser 140 shown in Fig. 2;

Fig. 4 is a perspective view of an image enlarger 200 shown in Fig. 1;

Fig. S is a partial sectional view of image enlatger 200 mounted to an
image pickup portion;

Fig. 6 is a perspective view of an object moving device 300 shown in
Fig. 1.

Fig. 7 is a partial scctional view of object moving device 300 mounted
to the image pickup portion;

Fig. 8 is an assembly perspective view of a horizontal moving
member 340 and an object table 350 shown in Fig. 7;

Fig. 9 is a partial sectional view of a main pole rotating device 400

shown in Fig. 1;
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pressure on both of these faces. Further, it is possible to formfriction
spring 458 in a ring shape, and, to formthe ring shape into two equal
parts. Horizontal rotating body 430 rotates while being fixed integrally
with lower rotating cover 412 and upper rotating cover 414, and verti cal
rotating body 440 rotates while being integrally fixed to image pick-up

]lc.l(r;lr ?reézgn ,SAIuso, wiring holes 472, 482, 431, 436, gﬁg%ﬁ@%ﬁﬁﬁégjpept i Yel y
pport shaft 470 of vertical noving devi ; pi ck-up
unit 120, vertical rotating plate 420; horizontal rotating body 430, and
barts. The operati onf st 1€ it e faft YBY fEn b B SO BTE B 7  ecent
Fig. 11 is a sectional view taken along hine XI-XI of Fig. 10;
Fig. 12 is a sectional view taken along line XII-XII of Fig. 9;
Fig. 13 is a front view of a friction spring 458 shown in Fig. 9; and
Fig. 14 is a perspective view of a prior art video overhead display
system.
DETAILED DESCRIPTION
Preferred embodiments of the present invention will now be described
in detail with reference to the accompanying drawings.
Fig. 1 1s a perspective view of a video overhead display system,
according to a preferred embodiment of the present invention. Referring to
Fig. 1, the video overhead display system includes a body 100, an object
table 102, a light box 104, a contro] panel 106, a support 110, an angle
rotation device 112, a vertical moving device 114, an image pick-up unit 120,
a lighting device 122, a video image enlarger 200, an abject moving device
300, and a rotating device 400. The video overhead display system further
includes a display device 10 and an image signal transmitting line 20.
Image pick-up unit 120 picks-up an optical image of an object placed
on object table 102, and converts the optical image into an outputted
clectronic image signal. Support 110 connects to body 100 and supports
image pick-up unit 120. Video enlarger 200 enlarges an optical image of the
object, according to a set magnification, and transmits the magnified image 10
image pick-up unit 120.

Display device 10 receives the image signal output from image pick-
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I nvention wll be now be described. First, an object is placed on object
table 102 and an optical inage of the object is fornmed in the i mage pick-up
device nmounted in imge pick-up unit 120. Pick-up unit 120 converts the
optical image into an electronic inage signal and outputs the imge data to
the i mage reversing device (see Fig. 2). The zoomlens unit is adjusted to

a desired magnification of the object, and |ighti ndMEMDED IZREETF adj ust ed
to illum nate the object. Depending up8&n the node selected for the inmage

e 00 e i (80, P Bl PR imbSe bl o B UBLSEE ihle! gl N 110
signal transmitting line 20 is provided for connecting image pick-up unit 120
to display device 10. Although display device 10 preferably comprises a
cathode-ray tube, other types of image display devices may be used (i.c., a
liquid crystal display, a flat panel display, a video image processor, a
computer, etc.). Image pick-up unit 120 further includes an image pick-up
device and a zoom lens unit (each not shown) and lighting device 122 for
illuminating the object. The zoom lens unit is connected to the front of the
image pick-up device and enlarges the image of the object. An adapter lens
(not shown) is interchangeably connected to the front of the zoom lens unit,
such that different optical lenses may be used.

Body 100 includes light box 104 separably mounted to object table
102, and control panel 106 which allows a user to control the video overhead
display system. Aiso provided is an image reversing device, described below,
on body 100. Suppori 110 includes angle rotation device 112 formed on
body 100 and connected to a bottom part of vertical moving device 114,
which has two parts 10 allow for control of its length. Rotating device 400 is
fixed on an upper part of vertical moving device 114, such that it can rotate
horizimtally and allow for image pick-up unit 120 to rotate vertically.

Fig. 2 is a block diagram of the image reversing device, according to
a preferred embodiment of the present invention. Referring to Fig. 2, the
image reversing device comprises an image pick-up device 124, an A/D
converter 130, an image reverser 140, a digital signal processor 150, and an

image signal processor 160.



22 di splay device 10. which converts the signal
I f an i mage processor

this stage,

into a displayed i nage. At
I's included wth display device 10.

t hen

the image data is processed to create a better inmage, as known to those
skilled in the art Nanely, the inmage data may be synthesized, the colors
may be changed, or still inmages nmay be selected for use in a noving inmge.

Further, if cellular tissue or mcroorgani sns are | lL.ewed. 1 mage
enl arger 200 is provided connected t®inmage pick- u’gﬁm’\é?z%h@

this case,

A/D converter 130 receives an electronic image signal output from
image pick-up device 124 of image pick-up unit 120 and converts it into a
digital image signal. Tmage reverser 140 receives the digital image signal,
and, according to a mode selected by the user at control panel 106, performs
processing on the image data, Specifically, if a reverse mode is selected,
then image reverser 140 reverses the image data. If the reverse mode is not
selected, then image reverser 140 does not perform any processing on the
image data, Either way, digital signal processor 150 receives the digital
image signal output from image reverser 140, and processes it into three
signals: a luminance signal, a chrominance signal, and a composite
synchronizing signal. Each of these signals are output to image signal
processor 160, which combines the three signals so as to form a composite
image signal.

Fig. 3 is a block diagram of image reverser 140 shown in Fig. 2.
Referring to Fig. 3, image reverser 140 comprises a control signal generator
141, an input line sclector 142, an address selector 143, a memory 145, and
an output unit 147. Control signal generator 141 outputs contro) signals for
performing writc and read operations on the digital image data received from
A/D converter 130, according to output instructions entered by the user at
control panel 106. Further, control signal generator 141 outputs control
signals for controlling each of the other clements of image reverser 140.

According to the control signals outputted by control signal generator
141, input line selector 142 selects input lines along which the digital image

data is transferred. Address selector 143 either outputs an address at which

oR et



the image of the object is magnified by an initial magnification of object
| ens unit 220, by a second nagnification of eyepiece lens unit 230, and by
a tertiary magnification of the zoomlens unit nounted in image pick-up
unit 120. The resulting nmagnified inmage is magnified to an extrenely high
degree (e.g., 800 tinmes), and is able to be forned in the inmage pick-up
devi ce nounted in inmage pick-up unit 120. The process of converting the
optical image signal into the electronjg i nage dat aAMENDED BHEETY a
reversed i mage by reversing device 146w |l now be destribed in detail.
e K s b ouyrin el an addieds KB5S gt obd ~/©

is read, according to a received control signal. Accordingly and in response
to control signals from control signal generator 141, memory 145 writes or
reads the digital image data according to the address output from address
selector 143. Output portion 147 outputs the digital image data from memory
145 to digital signal processor 150.

Memory 145 further comprises a first memory 145a and a second
memory 145b. [In addition, address selector 143 further comprises a first
address selector 143a corresponding to first memory 1454, and a second
address selector 143b corresponding to second memory 145bh. Address
selector 143 also includes a column address counter 143c and a row address
counter 143d. Column address counter 143¢ counts the number of column
addresses, according to a control signal received from generator 141.
Counter 143¢ outputs the count value to both first address selector 143a and
second address selector 143b. Row address counter 143d counts the number
of row addresses, according to a received control signal, and outputs the
count value to first and second address sclectors 143a and 143b.

Figs. 4 and S are a perspective view and a partial sectional view,
respectively, of image enlarger 200 shown in Fig. 1. Referring to Fig. 4,
image enlarger 200 comprises a connecting unit 210, an object lens unit 220,
an eyepiece lens unit 230, a lens barrel 240, and a light guide 250.
Connecting unit 210 connects image enlarger 200 to image pick-up unit 120.
Ohject lens unit 220, which is placed close to the object, enlarges the object

to a high magnification. Lens barrel 240 connects object lens unit 220 to
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data to image reverser 140. If a user selects a reversing node using
control panel 106, then control signal generator 141 outputs a control
signal to input line selection unit 142, address select unit 143, nenory
145, and output unit 147. Menories 145a and 145b then store the image data
at addresses corresponding to addresses output fromfirst and second
address sel ect units 143a and 143b. These addr esseAMENDBRs &HERDN t he
count val ues of colum address counter_143c and row address counter 143d.

eyepiece lens unit 230, such that lens units 220’and 230 are located a fixed
predetermined distance apart from each other.

As shown in Fig. S, connecting unit 210 connects image enlarger 200
to an adapter lens unit 126 of image pick-up unit 120. To accomplish this,
connecting unit 210 includes a protrusion which is received into a groove
formed in adapter lens unit 126. Specifically, adapter lens unit 126 includes
a guide projection 126a and a connecting groove 126b. Guide projection
126a is formed on an outside circumference of adapter lens unit 126 and has
a reverse 'L’ shape. Connecting groove 126b is formed next to and parallel
to the vertical part of guide projection 1264,

Image enlarger 200 further includes a coupling unit 212 positioned on
an upper part of connecting unit 210. Coupling unit 212 includes a guide
groove 212a and a hook 212b, which protrudes outward above guide groove
212a. Guide groove 212a is formed on an inside part of coupling unit 212
such that guide projection 126a is received therein. Thus, when the
horizontal part of guide projection 126a is slid into guide groove 212a, hook
212b is inserted into connecting groove 126b. As a result, hook 212b is
clastically coupled with connecting groove 126b. In the above, it is
preferable that there are three sets of guide projections 126a and cotnecting
grooves 126b and guide grooves 212a and hooks 212b, positioned at
predetermined distances around the circumference of adapter lens unit 126
and coupling unit 212, respectively.

Object lens unit 220 of image enlarger 200 is formed using a plurality

of different lenses 222 (i.e., a convex lens, a concave lens, etc.) mounted
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A read operation of first and second nmenories 145a and 145b is realized by
reading fromthe first nmenory address it a normal node is sel ected, and
read fromthe |ast nenory address if a reverse node is selected. An inage
is output while read and wite operations are performed on nmenory 145. This

is made possible in the present invention by havig FtN’P?E | 145a and
145b, such that when first nmenory 145g wites imag@'da a?egg{%iﬁﬁ menory

145b reads i mage data, and vice versa—The digital inmage data is then
out put from nmenwithinlatbeyepiecritepsibartahi2@4 14&1sof obijevh igps upit @28 ey dedethablyhi ch
outputs the inmage data to digital signal processor 150. Digital signal
processor 150 cosnnected td lvas bared] @40 ahdihasnd plusmlity of fixed magnifications, such
as 3X, 6X, and 9X magnification settings. For detachability of objective lens
unit 220, both object lens 220 and lens barrel 240 are provided with mating
threads on their outer and inner circumferences, respectively. In this way, a
user is able to change magnifications by switching to a different object lens
units 220.
Eyepiece lens unit 230 comprises a plurality of lenses 232 (i.e., a
convex lens, a concave lens, etc.). Further, to maintain a working amount of
distance between object lens unit 220 and an object being viewed, eyepiece
lens unit 230 comprises a first bi-convex lens having & positive refractive
index, a second bi-convex lens having a positive refractive index, and a third
bi-concave lens having a negative refractive index. Furthermore, eyepiece
lens unit 230 is defined by the following equations:
(1) 0.48<D/f<0.51, and
(2) 0.37<fb/f<0.4,
where:
D is the total length of eyepiece lens unit 230,
f is the focal point length of eyepiece lens unit 230, and
fb is the back focal point length of eyepiece lens unit 230,
With eyepicce lens unit 230 and object lens unit 220 positioned in
lens barrel 240 as described above, an image of the object passes first

through object lens unit 220. Object lens unit 220 magnilies the optical

image by an initial magnification and transfers it to image pick-up unit 120
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bri ghtness signal, a chrom nance signal, and a conposite synchronous
signal. These signals are realized through, for exanple, a vertical and
hori zontal synchronous signal, a vertical and horizontal blanking signal,
or a color burst signal. These signals are then output to imge signal
processor 160, which conbines the signals and converts theminto a

conposi te image signal. The conposite 4 mage sign & gut fromthe
vi deo overhead display system accordifrig to the g’%‘\’ég@rﬁmﬁ/@%ﬁ on, and is

reproduced as an inage using the imge processor display device 10. If a

smal | object such as cellular tissug or .a mcroorgani smds.being viewed,
i mge enl ar gerthrovgh eysaiceH e@%f‘mﬁ%ﬁngyd’é*\ﬁ?t@@‘%prﬁ&eger%ﬁeﬁit%ﬁ t? 0 °

image distance between eyepiece lens unit 230 and image pick-up unit 120,
an image of the object can be realized when an image point of object lens
unit 220 is aligned with an object image of eyepiece lens unit 230.

Furthermore, since object lens unit 220 and eyepiece lens unit 230
both magnify the image, a sufficient working distance can be ensured
between the object lens unit 220 and the object. Thus, the total magnification
of the object is equal to the magnification of object lens unit 220 multiplied
by the magnification of eyepiece lens unit 230. Therefore, the amount of
magnification required of object lens unit 220 is reduced since part of the
magnification is performed by eyepiece lens unit 230, This two-step
magnification approach ensures an adequate degree of distance between the
object and object lens unit 220. Lastly, the detachability of object lens unit
220 allows for the magnification to be easily adjusted by the user.

Image enlarger 200 further comprises light guide 250 for illuminating
object lens unit 220. Light guide 250 transmits light from lighting device
122, mounted in image pick-up unit 120, to object lens unit 220. Light guide
250 further comprises a light transmitting unit 252, a light connecting unit
254, a connecting plate 256 and a prism 258. Light transmitting unit 252
transmits light from lighting device 122 to object lens 220. Connecting unit
254 connects light guide 250 to lighting device 122, Connecting plate 256
supports light connecting unit 254 by attaching it to connecting unit 210 of
image enlarger 200, at a predetermined distance therebetween. Finally, light

guide 250 includes prism 258 fixed above object lens unit 220 and at the end
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I mage pick-up unit 120. In this case, the object is placed on object table
350 of object noving device 300, and object lens unit 220 and the zqQom | ens
unit of inmage pick-up unit 120 are adjusted to magnify the object according
to a selccted magnification. Here, it is possible to magnify the object to
a |l evel of 24 AMENDED SHEET 800 tines through the use of
object lens unit 220, eyepiece | end4unit 230 and the &U@N{Pgﬁs%‘rﬁtﬁ-Tof

i mage pick-up unit 120. ““"'

of light transmitting unit 252. Prism 258 irradiates the transmitted light on
object lens unit 220.

Liphting device 122 comprises a light source 123, a condenser lens
124 and an opening 128. Light source 123 emits light and condenser lens
124 focuses the emitted light through opening 125 inte light transmtting unit
252 of light guide 250. Further, light transmitting unit 252 preferably
comprises optical fibers.

Figs. 6 and 7 are a perspective view and partial sectional view,
respectively, of object moving device 300 shown in Fig. 1. Referring to Fig.
6, abject moving device 300 comprises a vertical member 310 which is
mounted to image pick-up unit 120. Vertical member 310 is also connected
to a vertical moving member 330, which is able to move vertically along
member 310. A horizontal member 320 is connected o the lower end of
vertical member 310, and a horizontal moving member 340 is connected to
vertical moving member 330. An object table 350, upon which the object is
placed, is connected to horizontal moving member 340.

Referring to Fig. 7, for separably mounting object moving device 300
to image pick-up unit 120, a screw hole 127 and a plurality of insertion holes
128 are formed in image pick-up unit 120. Further, a plurality of protrusions
312 and connecting hole 311, corresponding to insertion holes 128 and screw
hole 127 of image pick-up unit 120, are formed on and in vertical member
310. Protrusions 312 of object moving device 300 are placed in insertion
holes 128 of image pick-up unit 120, thereby alignhing screw haole 127 with
connecting hole 311. A connecting element 313 is then placed through

This g e iepidgcement sneet
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Li ght source 123 of lighting device 122, |ocated in inmage pick-up unit 120,
provides light to object lens 220. The light irradiated fromlight source

123 is focused in light transmtting unit 252 by condenser

focused |ight

irradi ated upon object lens unit 220 through prism 258ERIbE

| ens 124. The

is then transmtted through light transmtting unit 252 and

aé”ééﬁﬁs are

preferably used for light transmttiygg unit 252 since they aPIom/eaéy

adj ustment of the light's irradiation |location. Aso, Iight box 104 nounted
on top of obj el cAhehdi021€MId Sohrieptdl 1 kirou@bleting. fiticlphwlily obpeni ngs:

| i ght passage opening 322 fornmed in horizontal nmenber 320, |ight passage

hol'e 345a for med, i i RRS trmi¥dh Sertféd member 310 secure the mounting location

of vertical member 310 and prevent the same from shaking during use of the
video display system.

Vertical member 310 and horizontal member 320 can be connected by
forming protrusions on vertical member 310 which are placed in holes
formed in horizouta'l. member 320. Alternatively, members 310 and 320 may
be connected by screwing a screw through a hole in horizontal member 320
into a screw hole in a bottom of vertical member 310.

The connection of vertical member 310 and vertical moving member
330 will now be explained. ‘A moving guide unit 314 is formed on vertical
member 310, and a moving guide groove 331 is formed on the vertical
moving member 330. In this fashion, moving guide groove 331 can slide
along moving guide unit 314. The sides of moving guide unit 314 and
moving guide groove 331 arc preferably formed as having complementary
trigonometrical shape, generally used in mechanical devices. Also, a rack
315 is formed on a front face of moving guide unit 314, and a pinion hole
332 is formed on a side face of vertical moving member 330. A pinion
member 333 passes through pinion hole 332 to connect with rack 315. A
user manipulates pinion member 333 to precisely control the movement of
vertical moving member 330. Furthermore, a female screw hole (not shown)
is formed on the other side face of vertical moving member 330, and is
connected to a male screw (not shown). If the screw is rotated, an end part

of the screw is pressed to a side face of moving guide unit 314 to hold the
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and |ight passage opening 352 of object table 350. After passage through
these openings, the light is irradiated on the bottomof the object placed
on object table 350. Also, vertical noving menber 330 and the horizontal
novi ng nenber 340 nove the object on object table 350 in three different

di recti ons,

thereby precisely controlling the | ocation of the object. The

vertical novenent of object "table 350 i1§ real i zed byANMBENGOEDOSHERETON menber
333, which is connected to rack 315 of _vertical nmember 310. Furthernore,
since nmoving guide unit 314 of vertical nmenber 310 slides with noving guide

groove 331 of N&itlonCilveRRY] MBvIAE MM beB 350 sdcbRly/RY plheal movement of the
object plate is snooth. |If object table 350 is |ocated at a

The connection of vertical moving member 330 and horizontal moving
member 340 will now be described. A connecting groove 334 is formed on a
bottom side of vertical moving member 330 and includes a plurality of screw
holes. Connecting holes are formed in horizontal moving member 340, and a
plurality of screws (not shown) are passed through the connecting holes and
screwed in the screw holes of connecting groove 334,

Fig. 8 is an assembly perspective view of horizontal moving member
340 and object table 350 shown in Fig. 7. Referring to Fig. 8, the connection
of horizontal moving member 340 to object table 350 will now be described.
A connecting hole 344 is formed in a center of horizontal moving member
340. Screw holes 341 pass through two sides of horizontal moving member
340 into connecting hole 344. Opposite screw holes 341 are formed spring
holes 342. A support plate 345 includes a light passage hole 345a and is
attached to the bottom of horizontal moving member 340, such that light
passage hole 345a is aligned with connecting hole 344. Pressing plates 351
are placed at each screw hole 341 and spring bole 342 in connecting hole
344, such that they are located between object table 350 and horizontal
moving member 340,

Object table 350 includes a light passage opening 352 and a cylinder
unit 353, each matching the cylindrical proportions of connecting hole 344 to
allow for its insertion therein. Inserted in spring holes 342 are pressing rods
347, springs 348, and spring fixing plates 349, such that pressing rods 347

contact pressing plates 351. Also, a left-right moving screw 3464 and a

This is the replacement sheet

e 26 APR 1997



~desired position, the user stops rotating pinion nmenber 333. In addition,
the fixing elenment (not shown) is screwed into a side face of noving guide
uni t 25 314 so as to secure the position of vertical noving nmenber 330.
The horizontal novenent of object table 350 is realized through the
rotation of left-right noving screw 346a and front-back noving screw 346D,
each of which are screwed into hori{pntal novi ng neqﬂ&khﬁﬁga §H£ r, the

front-back moving screw 346b are inserted into screw holes 341 of horizontal
moving member 340 for contact with pressing plates 351. In addition, a
glass plate (not shown) is preferably attached to the top of connecting hole
344 of object table 350.

As shown in Fig. 6, a light passage opening 322 is formed in
horizontal member 320 at a location below light passage opening 352 of
object table 350. In addition, light passage opening 322 preferably has a
circumference latger than that of opening 352,

Fig. 9 is a partial sectional view of main pole rotating device 400
shown in Fig. 1. Referring to Fig. 9, rotating device 400 comprises a lawer
rotating cover 412, an upper rotating cover 414, a horizontal rotating portion
415, and a vertical rotating portion 475. Horizontal rotating portion 415 is
mounted in an internal space formed by the lower and upper rotating covers
412 and 414. Horizontal rotating portion 41S is connected 1o and rotates on
vertical moving device 114. Vertical rotating portion 475 is mounted in the
same internal space as is portion 415, and is connected with image pick-up
unit 120 so that it can rotate vertically.

Fig. 10 is a sectional view taken along line X-X in Fig. 9. As shown
iﬁ Figs. 9 and 10, horizontal rotating portion 415 includes a horizontal
rotating bady 430, having a support shaft groove 432 formed to its lower
portion. A support shaft 470 is formed in an upper part of vertical moving
device 114, and is inserted in support shaft groove 432. A horizontal rotating
plate 420 is fixed to support shaft 470 and has a plurality of fixing grooves
422 formed on an outside circumference of plate 420. Also included in
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~conbi nation of left-right and front-back noving screws 346a and 346b,
pressing rods 347, and pressing plates 351, prevent object table 350 from
shaki ng. The di aneter of connecting hole 344 formed in horizontal noving
menber 340 is preferably larger than the outside diameter of cylinder
portion 353 of object table 350. This difference in dianeter determ nes the
extent to which object table 350 can nove in the horizontal direction.
Therefore, object table 350 can be preci&el y adj ust sAMENDBDaSHREDI ni on
menber 333, left-right noving screw 346a and front-back noving screw 346b.
The optical imge of the object is turned upside-down by object |ens unit
220. However, iommge poaioard b nghctézontak fit@ menakl% ahend of wheb it he i mage
inserted in one of the fixing grooves 422 and which controls the rotation of
horizontal rotating plate 420. Further, a pressing button 416 is provided that
is connected to horizontal fixing means 425.
A preferred method for fixing horizontal rotating plate 420 to support
shaft 470 will now be explained. A plurality of screw holes 423 are formed
in horizontal rotating plate 420. In addition, a plurality of female screw
openings 474 are formed in an upper unit of support shaft 470, each
corresponding to screw holes 423, A plurality of small screws 462 are
passed through screw holes 423 and screwed into female screw openings 474.
However, the present invention is not limited to this structure and it is
possible to use other methods for fixing horizontal rotating plate 420 to
support shaft 470. For example, support shaft 470 can be inserted in holes
formed in horizontal rotating plate 420. Also, a plurality of protrusions
formed on an upper face of support shaft 470 can be inserted into
corresponding holes formed in horizontal rotating plaie 420.
Support shaft 470 of vertical moving device 114 and support shaft
groove 432 formed on horizontal rotating body 430, are each formed having
a plurality of step-like formations. This step-like structure improves stability
when horizontal rotating body 430 is performing a horizontal rotation.
Referring also to Fig. 11 which is a sectional view along line XI-XT in
Fig. 10, horizontal fixing means 425 comprises a fixing rod 424 which has a

zig-zap shape. A fixing roller 426 is connected to an end of fixing rod 424

by pin a 427, and a part of which is inserted in one of fixing grooves 422 of
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signal inputted fromthe imge pick-up device. A user can select the node
of the inmage reversing device, such that either the reversed or upsi de-down
i mage i s output. Moreover, because the inmage can be reversed into a right-
side-up state, a user is able to nore easily nove the object to a precise

| ocation by object noving device 300. The rotating operation of rotating

devi ce 400, of support 110 in the video overhead dig stem of the
present invention, will now be destribed in detail ﬁﬁ%@@u@gg{:ﬂr esses

pressing button 416, the fixing rod 424 rotates about spring fixing pin
418. | n responshgridontal ryatingl plae 42Q2.6 Abspringdixingepnridd éxifitedownhorizema) gr oove

422. In addition. horizontal rotating
rotating body 430, such that fixing rod 424 is able to rotate. A return spring
428 is disposed on spring fixing pin 418, and a spring fixing protrusion 429,
formed on horizontal rotation body 430, anchors an end part of return spring
428.

With regard to the method of disposing the center unit of fixing rod
424 such that it rotates on horizontal rotating body 430, it is preferable to
form a female screw opening 433 in horizontal rotating body 430, having
screw threads at the end of spring fixing pin 418. In this fashion, pin 18 can
be passed through fixing rod 424 and screwed into female screw opening
433, Further, one end of return spring 428 is clongated and fixed to spring
fixing protrusion 429, while the other end is elongated to catch the outside
surface of fixing rod 424. Accordingly, rod 424 is pushed toward horizontal
rotating plate 420.

{t is preferable that fixing roller 426 is formed such that a portion of
its width is equal to that of horizontal rotating plate 420 in order to allow it
to be securely fixed in the fixing groove 422 of plate 420. Also, it is
preferable that pin 427 is rotatably fixed to fixing rod 424 in order to prevent
fixing roller 426 fromn slipping along an outside surface of horizontal rotating

- plate 420 while image pick-up unit 120 is rotating in the horizontal direction.

Fig. 12 is a sectional view taken along line XII-XII of Fig. 9.

Vertical rotating portion 475, as shown in Figs. 9 and 12, includes a vertical
rotating body 440 fixed to image pick-up unit 120. A vertical rotating plate

450 is fixed to horizontal rotating body 430 of vertical rotating portion 475
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26 plate 420 and support shaft 470 becone separated from hori zont al
rotating body 430 and |l ower rotating cover 412. The separation of these
el enents allows for horizontal rotating portion 415 to rotate. |If

hori zontal rotating portion 41 5 is rotated horizontally and pressing
button 416 is no | onger depressed, the elastic force of return spring 428

pushes fixing roller 426 in the direction toward hori zgEROEIPISHEEY pl ate
420. 20

and has a plurality of fixing holes 454. Springs 444 arc inserted in spring
insertion grooves 445 formed in vertical rotating body 440. Fixing bars 446
are connected to one end of springs 444 and are inserted in fixing holes 454.
Spring fixing plates 442 arc arranged on vertical rotating bady 440 and are
fixed on an opposite end of springs 444 to which fixing bars 446 are
disposed. Further, a friction spring 458 is inserted between vertical rotating
plate 450 and the vertical rotating body 440.

In the above structure, it is preferable to connect vertical rotating body
440 and image pick-up unit 120 by forming a plurality of screw holes 44 1a
in a flange unit 441 of the vertical rotating body 440. In addition, female
screw grooves 484 are formed opposite screw holes 441a on a connecting
face of image pick-up unit 120. A plurality of small screws 466 are then
screwed, through the screw holes 441a, into female screw grooves 484.
Flange unit 441 of vertical rotating body 440 1s then covered by an image
pick-up unit cover 490. In addition, fixing shafts 434, formed in a vertical
part of horizontal rotating body 430, are inserted into fixing shaft holes 448
formed in vertical rotating body 440.

Also, it is preferable to fix vertical rotating plate 450 to horizontal
rotating body 430 by forming a plurality of female screw grooves 438 on an
outer face of fixing shafts 434, and forming a plurality of corresponding
screw holes 456 in the horizontal rotating plate 450. Small screws 464 are
then screwed into female screw grooves 438 through screw holes 456, It is
also preferable to form an end part of fixing bars 446 having a round shape

(or 10 use ball bearings) so that they can easily be removed from fixing holes
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If the horizontal rotating unit 415 is further rotated, fixing roller 426
cones to be located in the next fixihng groove 422 of horizontal frotating

pl ate 420. Accordingly, fixing roller 426 is inserted in fixing groove 422,
t hereby stopping the rotation. This results in horizontal rotating plate

420 and support shaft 470 beconming re-connected with hori éo Tot ating
body 430 and |ower rotating cover 412. Also, if |nﬁy¥§=l t 120 is
rotated vertically, vertical rotating body 440 rotates and springs 444 are

conpressed by fd push against vertical rotating plate
450. If image {3% ﬂ%"wﬁ{fom%@(?l%#g es further, fixing bars 446 becone

Inserted into the rﬁ)gm];xlg )t% E% i?g)’l z??ric%i%ﬂ s(p)xfing 458 is a plate spring having a

plurality of elevations. Friction spring 458 is fixed between one face of
vertical rotating platc 450 and an inside face of vertical rotating body 440.
By this arrangement, friction spring 458 exerts a predetermined amount of
pressure on both of these faces. Further, it is possible to form friction spring
458 in a ring shape, and, to form the ring shape into two equal parts,

Horizontal rotating body 430 rotates while being fixed integrally with
lower rotating cover 412 and upper rotating cover 414, and vertical rotating
body 440 rotates while being integrally fixed to image pick-up unit 120.
Also, wiring holes. 472, 482, 431, 436, and 452 are respectively formed on
support shaft 470 of vertical moving device 114, image pick-up unit 120,
vertical rotating plate 420, horizontal rotating body 430, and vertical rotating
plate 450, to allow for wiring to each of the above parts.

The operation of the video overhead display system of the present
invention will be now be described. First, an object is placed on object table
102 and an optical image of the objec} is formed in the image pick-up device
mounted in image pick-up unit 120. Pick-up unit 120 converts the optical
image into an electronic image signal and outputs the image data to the imege
reversing device (see Fig. 2). The zoom lens unit is adjusted to a desired
magnification of the object, and lighting device 122 is adjusted 1o illuminate
the object.

Depending upon the mode selected for the image reversing device, the

image signal is either reversed or left in its upside-down state, and output to
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vertical rotating plate 450. Vertical rotating body 440 becones fixed in
I mge pick-up unit 120, and vertical rotating plate 450 becones fixed in.

hori zontal rotating body 430. In the above arrangenent, fixing bars 446 are

inserted in fixing holes 454 by the elasticity of spring 444. Vertical
rotating body 440 then becones fixed to inmage pick-up unit 120, and

vertical rotating plate 450 beco fixed to horizewigNpEe adiypg-rbody 430.
In addition, as friction spring Z%g-l s inserted between verﬁ}gg?not ating

pl ate 450 and vertical rotating body 440, a
display device 10, which converts the signal into a displayed image. At this
stage, if an image processor is included with display device 10. then the
image data is processed to create a better image, as known to those skilled in
the art. Namely, the image data may be synthesized, the colors may be
changed, or still images may be selected for use in a8 moving image.

Further, if cellular tissue or microorganisms are being viewed, image
enlarger 200 is provided connected to image pick-up unit 120. In this case,
the image of the object is magnified by an initial magnification of object lens
unit 220, by a second magnification of eyepiece lens unit 230, and by a
tertiary magnification of the zoom lens unit mounted in image pick-up unit
120. The resulting magnified image is magnified to an extremely high
degree (e.g., 800 times), and is able to be formed in the image pick-up device
mounted in image pick-up unit 120.

The process of converting the optical image sfgnal into the electronic
image data, and outputting a reversed image by reversing device 140, will
now be described in detail. The image pick-up unit 120 outputs the
electronic image signal 10 A/D converter 130 which outputs digital image
data to image reverser 140. If a user selects a reversing n;ode using control
panel 106, then control signal generator 141 outputs a control signal to input
line selection unit 142, address select unit 143, memory 145, and output unit
147. Memories 1452 and 145b then store the image data at addresses
corresponding to addresses output from first and second address select units
143a and 143b. These addresses are based upon the count values of column

address counter 143c and row address counter 143d.
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27 sufficient amount of force nust be used to vertically rotate imge
pi ck-up unit 120. This prevents image pick-up unit 120 fromrotating due to
the force of its owmn weight and allows it to remain securely in place.
Furthernore, a variety of horizontal and vertical angles nay be sel ected by
formng at fixed intervals a plurality of fixing holes 454 in vertical
rotating plate 450 and a plurality2ef fixing groovRMENDEDNSHEEZoNt al
rotating plate 420. The video overhead di splay system of the present
I nvention, has the ,

A read operation of first and second memories [45a and 145b is

realized by reading from the first memory address it' a normal mode is

. sclected, and read from the last memory address if a reverse mode is selected.
An image is output while read and write operations are performed on
memory 145. This is made possible in the present invention by having two
memories 145a and 145b, such that when first memory 145a writes image
data, second memory 145b reads image data, and vice versa,

The digital image data is then output from memory 145 to output unit
147 of image reverser 140, which outputs the image data to digital signal
processor 150. Digital signal processor 150 converts the image data into a
brightness signal, a chrominance signal, and a composite synchronous signal.
These signals are realized through, for example, a vertical and horizontal
synchmnous_signal, a vertical and horizontal blanking signal, or a color burst
signal. These signals are then output to image signal processor 160, which
combines the signals and converts them into a composite image signal. The
composite image signal is then output from the video overhead display
system, according to the present invention, and is reproduced as an image
using the image processor display device 10.

If a small object such as ﬁellular tissue or a microorganism is being
viewed, image enlarger 200 and object moving device 300 are mounted to
image pick-up unit 120. In this case, the object is placed on object table 350
of object moving device 300, and object lens unit 220 and the zoom lens unit
of image pick-up unit 120 are adjusred to magnify the object according to a

selected magnification. Here, it is possible to magnify the object to a level of
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advantage in that it allows various inmage processing operations to be
performed on the inmage of an object being viewed. Also, the present

i nvention does not require an inage m croscope or |anps separate from i mge
enl arger 200 and image pick-up unit 120, thus nmaking the present invention
nore portable. Furthernore, an inmage is easily reversed into a

right-side-up state by a user selectingza reversing AMENDED oggiEont r ol
panel 106. This feature allows the objéct to be easily positioned and for

its shape to begogg%gswg%\tg&git{;ggfoﬁggttlggrmrm,g iekd 1Rt ahiengeami | ity of

obj ect lens unit arge ‘varitety of differing magnifications to
be used. Final ltXé zc?o%:%lrj\?%nit of image pick-up unit 120.

Light source 123 of lighting device 122, located in image pick-up unit
120, provides light to object lens 220. The light irradiated from light source
123 is focused in light transmitting unit 252 by condenser lens 124. The
focused lighl' is then transmitted through light transmitting unit 252 and
irradiated upor. object lens unit 220 through prism 258. Optical fibers are
preferably used for light transmitting unit 252 since they allow casy
adjustment of the light's irradiation location.

Also, light box 104 mounted on top of object plate 102 emits light
through the following openings: light passage opening 322 formed in
horizontal member 320, light passage hole 345a formed in support plate 345,
and light passage opening 352 of object table 350. After passage through
these openings, the light is irradiated on the bottom of the object placed on
object table 350. Also, vertical moving member 330 and the horizontal
moving member 340 move the object on object table 350 in three different
directions, thereby precisely controlling the location of the object.

" The vertical movement of object table 350 is realized by rotating
pinion member 333, which is connected to rack 315 of vertical member 310.
Furthermore, since moving guide unit 314 of vertical member 310 slides with
moving guide groové 331 of vertical moving member 330, the vertical
mavement of the object plate is smooth. If object table 350 is located at a
desired position, the user stops rotating pinion member 333. In addition, the

fixing element (not shown) is screwed into a side face of moving guide unit
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I mage pick-up unit 120 of the present invention can be adjusted to a
variety of different angles by rotating device 400 of support 110, an inage
of the object is easily obtained wi thout noving the object itself It wll
be apparent to those skilled in the art that various nodifications and
variations can be made in the nmethod and system of the present invention

\émét hout departing fromthe spirit or sgppe of the i nvAamMERDEDIIgPEesent

314 so as to secure the position of vertical moving member 330.

The horizontal movement of object table 350 is realized through the
rotation of left-right moving screw 346a and front-back moving screw 346b,
each of which are screwed into horizontal moving member 340. Further, the
combination of left-right and front-back moving screws 346a and 346b,
pressing rods 347, and pressing plates 351, prevent object table 350 from
shaking. The diameter of connecting hole 344 formed in horizontal moving
member 340 is preferably larger than the outside diameter of cylinder portion
353 of object table 350. This difference in diameter determines the extent to
which object table 350 can move in the horizontal dircction. Therefore,
object table 350 can be precisely adjusted by rotating pinion member 333,
left-right moving screw 346a and front-back moving screw 346b.

The optical image of the object is turned upside-down by object lens
unit 220. However, image reversing device 140 is able to reverse the image
signal inputted from the image pick-up device. A user can select the mode of
the image reversing device, such that either the reversed or upside-down
image is output. Moreover, because the '.image can be reversed into a right-
side-up state, a user is able to more easily move the object to a precise
location by object moving device 300.

The rotating operation of rotating device 400, of support 110 in the
video overhead display system of the present invention, will now be
described in detail. If the user presses pressing button 416, the fixing rod
424 rotates about spring fixing pin 418. In response, fixing roller 426

becomes separated from fixing groove 422. In addition, horizontal rotating
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I nvention covers the nodifications and variations of this invention

provi ded they cone within the scope of the appended clains and their

equi val ent s. 29 What is claimed is: 1. A video overhead display system
for displaying an i nage of an object. conprising: image enlarging neans for
magni fyi ng an optical inmage

26 AMENDED SHEET

plate 420 and support shaft 470 become separated froin horizontal rotating
body 430 and Jower rotating cover 412, The separation of these elements
allows for horizontal rotating portion 415 to rotate.

If horizontal rotating portion 415 is rotated horizontally and pressing
button 416 is no longer depressed, the elastic force of return spring 428
pushes fixing roller 426 in the direction toward horizontal rotating plate 420.
If the horizontal rotating usit 415 is further rotated, fixing roller 426 comes
10 be located in the next fixing groove 422 of horizontal rotating plate 420.
Accordingly, fixing roller 426 is inserted in fixing groove 422, thereby
stopping the rotation. This results in horizontal rotating plate 420 and
support shaft 470 becoming re-connected with horizontal rotating body 430
and lower rotating cover 412.

Also, if image pick-up unit 120 is rotated vertically, vertical rotating
body 440 rotates and springs 444 are compressed by fixing bars 446, which
push against vertical rotating plate 450. If image pick-up unit 120 rotates
further, fixing bars 446 become inserted into the next fixing holes 454 of
vertical rotating plate 450. Vertical rotating body 440 becomes fixed in
image pick-up unit 120, and vertical rotating plate 450 becomes fixed in
horizonta] rotating body 430.

In the above arrangement, fixing bars 446 are inserted in fixing holes
454 by the clasticity of spring 444. Vertical rotating body 440 then becomes
fixed to image pick-up unit 120, and vertical rotating plate 450 becomes
fixed to horizorital rotating body 430. In addition, as friction spring 458 is

inserted between vertical rotating plate 450 and vertical rotating body 440, a

~
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of the object;

I mge of the object and converting the nagnified optical

| mage pi ck-up neans for receiving the magnified optical

I mge into an

el ectronic i nage signal; imge output neans for receiving the electronic

i mge signal and converting the electronic inmage signa
| mage; and i mage reversing neans whi ch sel ectively

- i AMENDES
the object. wherein the image rever®i ng neans furth R SHEET

sufficient amount of force must be used to vertically rotate image pick-up
unit 120. This prevents image pick-up unit 120 from rotating due to the
force of its own weight and allows it to remain securely in place.
Furthermore, a variety of horizontal and vertical angles may be selected by
forming at fixed intervals a plurality of fixing holes 454 in vertical rotating
plate 450 and a plurality of fixing grooves 422 in horizontal rotating plate
420.

The video overhead display system of the present invention, has the
advantage in that it allows various imege processing operations to be
performed on the image of an object being viewed. Also, the present
invention does not require an image microscope or lamps separate from
image enlarger 200 and image pick-up unit 120, thus making the present
invention mote portable.

Furthermore, an image is easily reversed into a right-side-up state by a
user selecting a reversing mode through control panel 106. This feature
allows the object to be easily positioned and for its shape to be casily
determined. Furthermore, the interchangeability of object lens unit 220
allows a large variety of differing magnifications to be used. Finally, because
image pick-up unit 120 of the present invention can be adjusted to a variety
of different angles by rotating device 400 of support 110, an image of the
object is easily obtained without moving the object itself.

Tt will be apparent to those skilled in the art that various modifications
and variations can be made in the method and system of the present invention

without departing from the spirit or scope of the invention. The present

into a displayed
t he i mage of



an A/ D converter which receives an electronic inmage signal output fromthe
i mage pick-up neans and converts the electronic inage signal into a digital
i mage signal. an image reverser. which receives the digital inmage signal
fromthe A/D converter. selectively reverses the digital inmage signal, and
outputs the selectively reversed digital image signal, a digital signal
processor which processes the digital image signal reggj om t he i mage
reverser, and 28 %MéﬁgéB.SHEET

invention covers the modifications and variations of this invention provided

they come within the scope of the appended claims and their equivalents.
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out puts a | um nance si gnal a chromnance sigpal_and a_composite

synchroni zi ng .
| um nance,
t he conbi ned si
wherein the im

el al p,m ge signal prof FHISSHREY HhSCEEEN' nes the
osite synchrofiz- |m¥a and out puts
osite imge sighat= Hie °y°+n1of claim1.

ns conprises: an image pick-up device which

converts the opti cal | mage into the el @gtronic inage ﬁh@ﬂ:@éa SHEET

WHAT IS CLAIMED IS:

1. A video overhead display system for displaying an image of an
object, comprising:

image enlarging means for magnifying an optical image of the object;

imege pick-up means for receiving the magnified optical image of the
object and converting the magnified optical image into an electronic image
signal; and

image output means for receiving the electronic image signal and

converting the electronic image signal into a displayed image.

2. The system of ¢laim 1, wherein the image pick-up means
comprises:

an image pick-up device which converts the optical image into the
electronic image signal;

a zoom lens unit, fixed to the image pick-up device, and which
magnifies the optical image of the object;

a lighting device which ilimninatcs the object; and

an image reversing device which receives the clectronic image signal

from the image pick-up device and selectively reverses the image signal.

3. The system of claim 1, wherein the image enlarging means
comprises:
an object lens unit which magnifies the optical image of the object;

an eyepiece lens unit fixed at a predetermined distunce from the object

L TR
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a zoomlens unit. fixed to the inmage pi g
the opti cal rhm&tgjsgegﬁ; higct; and a Tigist é;f‘ég%% g ich illum nates

e reversing} nean
t » , ’mgp devi ce an#—sef&c- ti tlvely reverses the
g

t he obj ect.
signal from
received i ma

V\:hi ch magnifies

e el ectronic inage

AMENDED SHEET

lens unit; and
a lens barrel having a predetermined length, at one end of which is

fixed the object lens unit and at the other end is fixed the eyepiece lens unit.

4, A video overhead &iSplay system for displaying an image of an
object, comprising:

a body having a control panel;

an image enlarger for magnifying an optical image of the object;

an image pick-up unit connected to the body, and which picks up the
magnified optical image of the object; and

wherein the image enlarger is separably mounted to the image pick-up

5. The system of claim 4, wherein the image pick-up unit
includes:

an image pick-up device which converts the magnified optical image
of the object into an electronic image signal;

a zoom lens unit, fixed to the image pick-up device, which magnifies
the magnified image received from the image enlarger; and

a lighting device which illuminates the object,

6. The system of claim 4, further comprising an image reversing

device which selectively reverses the image of the object.

O o



3. The systemof claim1l. wherein the image enlarging neans g
object lens unit which magnifies the Op_"[_LQ__a_]__“,Lngen—-e'f the o JQ@PJeJﬁ§§een$ep,aced
eyepiece lens unit fixed at a predet efn; rged;—.sd_"rs&!&mﬁéUf* omtheﬁmﬁ[’ EHH"!
unit; and a lens barrel having a predi term;(r@daife[mgth whi ch
one end to the object Iens unit and which.i-s-fixed~at The other end to the
eyepiece lens unit. 4. A video over head di spl ay system for displaying an

31 AMENDED SHEET

7. The system of claim 6, wherein the image reversing device
comprises:

an A/D converter which receives an ¢lectronic image signal output
from the image pick-up unit and converts the electronic image signal into a
digital image signal;

an image reverser, which receives the digital image signal from the
A/D converter, selectively reverses the digital image signal, and ourputs the
selectively reversed digital image signal;

a digital signal processor which processes the digital imag;e signal
received from the image reverser, and outputs a luminance signal, a
chrominance signal, and a composite synchronizing signal; and

an image signal processor which combines the luminance,
chrominance, and composite synchronizing signals, and outputs the combined

signals as a composite image signal.

8. The system of clﬁm 7, wherein the image reverser comprises:

a control signal generating unit which outputs control signals for
performing write and read operations of the digital image signals;

an input line selector unit which, according to control signals received
from the control signal generating unit, selects an input line for the digital
image signals received from the A/D converter;

an address select unit which, according to control signals received
from the control signal generating unit, either outputs an address at which the

digital image signal is written or outputs an address signal at which the

* c L M S *
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image of an object. conprising: a body having a control panel; an |ma
enl arger for magnifying an optical image of the object; an |rra en Replaced
unit connected to the body. and whi CI “pJ cks- up the rragnlfled opt I mll

of the object. and wherein the |rrage en’far ([T IS < Sﬁpal’ ably nmount

i mage pick-up unit; an inage r eversi, ng'’ de’vi’nca which sel ectively reverses

the i mage of the Obj ect. wherein th%zl MAge "r eversi-ng
— AMENDED SHEET

digital image signal is read;

a memory which, according to control signal received from the control
signal generating unit, writes or reads the digital image signal according 10
the address output from the address select unit; and

an output unit which, according to control signal received from the
control signal generating unit, outputs the digital image signal from the

memory to the digital signa] processor.

9. The system of claim 9, wherein:

the memory further comprises & first memory and a second memory;
and

the address select unit includes a first address select unit
corresponding to the first memory, and a second address select unit

corresponding to the second memory.

10.  The system of claim 9, wherein the address select unit
comprises:

a column address counter which counts the number of column
addresses according to control signals received from the control signal
gencrating unit, and oufputs a count value to the first address select unit and
the second address select unit; and

a row address counter which counts the number of row addresses,
accarding to contro! signals received from the control signal generating unit,

and outputs a count value to the first and second address select units.
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device further includes an A/D converter which receives an el ectronic inage

signal output fromthe image pick-up uni - verts Hhgsh eplaced
i mage signal into a digital ina ﬁ.ﬂgi'sjﬂﬁﬂT.H%Bﬁ e reverse ﬂ ﬁ ves
the digital inmage signal fromthe A/ ReppACEDter. Isel ective e

digital image signal. and out puts—the—sefectively reversed digital inmage

signal. a digital signal rocessor i.ch processes the digital
g g ghat p whych p AMENDED SHEET

11.  The system of claim 4, wherein the image enlarger comprises:

an object lens unit which magnifies an optical image of the object;

an eyepiece lens unit fixed a predetermined distance away from the
object lens unit;

and a lens barrel having a predetermined length, which at one end is
fixed to the object lens unit and at the other end is fixed to the eyepiece lens

unit.

12.  The system of claim 11, further comprising:

a light guide connected to the image enlarger for illuminating the

object lens unit.

13. The system of claim 11, wherein:
the image pick-up unit includes an adapter lens unit, the adapter lens
unit including
a guide projection formed on an outside circumference of the
adapter lens unit, formed having a reverse 'L’ shape, and
a connecting groove formed parallel to a vertical part of the
guide projection; and
the image enlarger includes a coupling unit, the coupling unit
including
a guide groove formed on an inside part of the coupling unit
such that the guide projection of the adapter lens unit can be inserted in the

guide groove, and
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i mge signal received fromthe image reverser, and outputs HusIShea Hasmeehke laced
signal. a chrom nance signal. and a conposite synchroni zi ng
i mage signal processor which con‘gfmﬁah@p{hugﬁﬁde chrom n

conposi te synchroni z- ing signal
conposite i mage signal. . ——
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a hook formed above the guide groove and which protrudes

inward.

14.  The system of claim 11, wherein the object lens unit is
detachably mounted to the lens barrel, and which magnifies the object

according to a predetermined magnification.

15.  The system of claim 12, further comprising:
a lighting device for illuminating the object; and
wherein the light guide includes
a light connecting unit connected to the lighting device,
a light transmitting unit for transmitting light from the lighting
device to the object lens unit, and
a prism fixed above the object lens unit and at an end of the

light transmitting unit.

16.  The system of claim 15, wherein the light transmitting unit

comprises optical fibers.

17.  The system of claim 4, wherein an object moving device is

scparably mounted to the image pick-up unit.

18.  The system of claim 17, wherein the object moving device

comprises:

Thic is the replacement sheet
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31 5. The systemof claim4. wherein the image_Rpick-up unit Wﬂ@kﬂédeﬁssaﬁlke laced
i mge pick-up device which con erat«sr{*he,"fmg nickr.ed optical i rra
obj ect into an electronic inag \sll°gh FlaA oom l'ens unit, fix E&llw Ju
i mage pick-up device. which magnifi REHLALE ghified i mage receiv

estvle
i mage enlarger; and a lighting der\n”gse which illum n%i,lﬁ\ségg §WE%°T

a vertical member mounted to the image pick-up unit;
a horizontal member connected to a lower end of the vertical member;
a vertical moving member connected to the vertical member, and
which is able to move vertically along the vertical member;
a horizontal moving member connected to the vertical moving
" member; and
an object table connected to the horizontal moving member for

holding the object.

19.  The system of claim 4, further comprising a support for
supporting the image pick-up unit, the support further comprising:

an amglei rotation device connected to the body;

a vertical moving device connected to the angle rotation device,
having two parts which combine to control the length of the vertical moving
device; and

a rotating device fixed to the vertical moving device, such that the
rotating device can rotate horizontally and the image pick-up unit can rotate

-vertically,

20.  The system of claim 19, wherein the rotating device comprises:
a lower rotating cover;

an upper rotating cover;

a horizontal rotating unit mounted in an internal space formed by the

lower and upper rotating covers, and rotating on the vertical moving device;
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6. The system of claim4, wherein the
signal generating unit which out pyi=
and read operations of the digi¢t

Bnt r ol

) %Eg»e Ser comnpr lsgl:]eetaHaC Rﬂilaced

R
3 e‘ sigrals for per '
Eeebatgnal-s' an i nput wam
unit which. according to contro g=1ecei ved fromthe

generating unit. selects an inp fnie for the digital inmage signals

received fromthe A/ D converter; an’%ddress sel ect A, 1 I gh,...according to
control signals AM‘:“D% U

and
a vertical rotating unit mounted in an internal space formed by the
lower and upper rotating covers, and connected to the imape pick-up unit

such that the image pick-up unit can rotate vertically.

21.  The system of claim 20, wherein:

the horizontal rotating unit comprises a horizontal rotating body
having a support shaft groove;l

the vertical moving device comprising a support shaft which is
inserted in the support shaft groove of the horizontal rotating body;

a horizontal rotating plate fixed to the support shaft and which has a
plurality of fixing grooves formed on an outside circumfercnce of the
horizontal rotating plate;

horizontal fixing means for controlling the rotation of the horizontal

rotating plate.

.22' The system of claim 21, wherein the horizontal fixing means
comprises:

a fixing rod formed in a zig-zag shape;

a fixing roller connected to an end of the fixing rod and inserted in
one of the fixing grooves of the horizontal rotating plate;

a spring fixing pin connected to the horizontal rotating body such that
the fixing rod is able 1o rotate about the spring fixing pin; and

a return spring disposed on the spring fixing pin.
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received fromthe £ mgp@£edsig

- -f.. - _ -.' g - 2 ) I ke . . ] v -
at whi ch TiweShegt (Moe STtgHallr | SV“ I
at which t \ \%ml e di gpaPisr ‘ ok
control si rom=tfie control signal generating uni

reads the digital image signal acédrding to the add ut put fromth
address select unit; and an output unit which. acc%ﬁ@%@ HoREfol  si gnal

received fromthe control signal generating unit, outputs the
23,  The system of claim 21, wherein the vertical rotating unit

comprises:

a vertical rotating body fixed to the image pick-up unit and including
a plurality of spring fixing grooves;

a vertical rotating plate fixed to the horizontal rotating body of the
vertical rotating unit and which forms a plurality of fixing holes;

a plurality of sptings for insertion into corresponding spring fixing
grooves; and

fixing bars connected to one end of the springs and inserted in the

corresponding fixing holes.

24.  The system of claim 23, wherein an end portion of the fixing

bars are rounded.

25.  The system of claim 23, wherein the fixing bars comprise ball

bearings.

26.  The system of claim 23, wherein a friction spring is fixed

between the vertical rotating plate and the horizontal rotating plate.

27.  The system of claim 26, wherein the friction spring is formed

of a ring-shaped plate spring having a plurality of elevations.
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digital inmage signal fromthe nenmory 49:the; Idi gital

7. The systemof claim6. wherein: the rrem)ry furt

menory and a second nenory; and the address 'sel ect
address select unit
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AMENDED SHEET

VIDEO OVERHEAD DISPLAY SYSTEM

A video overhead display system for displaying an image of an object

includes image enlarging means for magnifying an optical image of the

object. Image pick-up means receives the magnified optical image of the

5 object and converts the magnified optical image into an electronic image

signal. The image output means receives the electronic image signal and

converts the electronic image signal into a displayed image.

Figure 1 of the drawings should accompany the publication

of the abstract.
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1

corresponding to the first nenory. and a second address Féﬁé%ﬁcﬂ%EETSHE571

corresponding to the second nenory. 8. The systemof claim 7. wherein

address select unit conprises: a colunn address counter | | checppgtggd he

]

nunber of col um addresses according to control signals iregceived fromtih
control signal generating unit. and outputs a count val ue to-tfre—frst-—

address select unit and the second address sel ect %ﬁhgﬂé%%;
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a row address court %ﬁrtﬂﬁ'oﬁoﬂﬁ%eél thi¥ R&#%er-of row addresses, according
to control signals e 1 r BAghe- Ebﬁ?gf‘@lu ~si gnal generating unit, and
|- &W@Wmﬁé)fﬁ’?gﬁd 4P PagdNG- afldress select units. 9. The
' | ens

out puts a count va
system of clai m4.| Whébsirastt he prgrslge- tnpageger- conpri ses: an obj ect
unit which magnifiles an optical image of the object; an eyepiece |lens unit
fixed a predeterm neﬂAﬂEs(ggr[cmgmy_fﬁ_r__(_ﬁ_rﬁ"ﬂﬁe object lens unit;
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and a lens barrel having a predeterm ned | ength, which-at one end is fixed
to the object lens unit and at the other end is fixed to the eyepiece | ens
unit. 10. The systemof claim9. further conprising: a |light guide
connected to the inmage enlarger for illum- nating the object lens unit.
33 ' ‘
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11. The systemof claim9. wherein: the image pick-up unit includes an
adapter lens unit, the adapter lens unit including a guide projection
formed on an outside circunference of the adapter |lens unit, formed having
a reverse 'L' shape, and a connecting groove fornmed parallel to a vertical
part of the guide projection; and the image enl arger includes a coupling -
unit, the coupling unit including AMENDED SHEET
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a guide groove fornmed on an inside part of the coupling unit such that the
gui de projection of the adapter lens unit can be inserted in the guide
groove, and a hook formed above the guide groove and whi ch protrudes

i nward. 12. The system of claim 10, further conprising: a:lighting device
for illum nating the ObjF!t: erein the light guide includes a |ight
connecting unit connected t ¢|\Wghti ng device, a |ight At'-vg,aﬂsnjjti ng unit
for transmtting light fromthe 6/12 WIENDED sHgpy

317
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i ghting device to the object lens unit. and a prism-ixed above the object
|l ens unit and at an end of the light transmtting unit. 13. The system of
claim12, wherein the light transmtting unit conprises optical fibers.

34 14. The system of claim4. wherein an object noving
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device is separably nmounted to the inmage pick-up unit. 425. The system of
claim 14, wherein the object noving device conprises: a vertical nenber
nounted to the imge pick-up unit; a horizontal nenber connected to a | ower
end of the vertical nmenber; a vertical noving nenber connected to the
vertical nenber, and which is able to nove vertically along the vertical
menber; a horizontal noving nmenber connected to the vertical

FIG.8 8/12 AMENDED g
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novi ng nenber; and an Obj ect tabl e connect ed to h gg L,ng%rre
ber for holding the object. 16. The system of cI iﬂ;? @ f'ﬂi} :;

support for supporting the image pick-up unit. to paged 2 =
conprising: an angle rotation device connected t b $ il paged ..
novi ng devi ce connected to the angle rot atl%de AL ng-* W&deafi%Paged
whi ch conbine to control the Iength of the verti nDV|ng devi ce; and

DATE OF RECEIPT 2C.o43%

‘What is claimed is:

1. A video overhead display system for displaying an
image of an object. comprising:

image enlarging means for magnifying an optical image
of the object;

image pick-up means for receiving the magnified optical
image of the object and converting the magnified
optical image into an electronic image signal;

image output means for receiving the electronic image
signal and converting the electronic image signal into a
displayed image; and

image reversing means which selectively reverses the
image of the object, wherein the image reversing means
further includes,

an A/D converter which receives an electronic image
signal output from the image pick-up means and
converts the electronic image signal into a digital
image signal. |

an image reverser. which receives the digital image
signal from the A/D converter. selectively reverses
the digital i image signal, and outputs the selecuvely
reversed digital image signal,

a digital signal processor which processes the digital
image signal received from the image reverser, and
outputs a luminance signal, a chrominance signal,
and a composite synchronizing signal, and

an image signal processor which combines the
luminance, chrominance, and composite synchroniz-
ing signals. and outputs the combined signals as a
composite image signal.

2. The system of claim 1, wherein the image pick-up
means comprises:

an image pick-up device which converts the optical image
into the electronic image signal;

a zoom lens unit, fixed to the image pick-up device, and
which magnifies the optical image of the object; and

a lighting device which illuminates the object.

wherein the image reversing means receives the electronic
image signal from the image pick-up device and selec-
tively reverses the received image signal.

This is the replacement sheet

g,

(\ .i‘t) o 4% 4 6 . t\
10 W ARG



‘a rotating device fixed to the vertical noving device, such that the:
rotating device can rotate horizontally and the i mage pick-up unit can
rotate vertically. 35 17. The system of claim 16. wherein the rotating
device conprises: a |lower rotating cover;

30

3. The system of claim 1. wherein the image enlarging
means comprises:
an object lens unit which magnifies the optical image of
the object;
an eyepiece lens unit fixed at a predetermined distance
from the object lens unit; and

a lens barrel having a predetermined length. which is fixed
at one end to the object lens unit and which is fixed at
the other end to the eyepiece lens unit.

4. A video overhead display system for displaying an

image of an object. comprising:

a body having a control panel;

an image enlarger for magnifying an optical image of the
object;

an image pick-up unit connected to the body. and which
picks up the magnified optical image of the object. and
wherein the image enlarger is separably mounted to the
image pick-up unit; '

an image reversing device which selectively reverses the
image of the object. wherein the image reversing
device further includes

an A/D converter which receives an electronic image
signal output from the image pick-up unit and con-
verts the electronic image signal into a digital image
sxgnal

an image reverser, which receives the digital image
signal from the A/D converter, selectively reverses
the digital image signal. and outputs the selectively
reversed digital image signal.

a digital signal processor which processes the digital
image signal received from the image reverser, and
outputs a luminance signal. a chrominance signal,
and a composite synchronizing signal, and

an image signal processor which combines the
luminance, chrominance. and composite synchroniz-
ing signals. and outputs the combined S1gnals as a
composite image signal.
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“an upper rotating cover; a horizontal rotating unit nounted in an internal
space fornmed by the | ower and upper rotating covers. and rotating on the
vertical noving device; and a vertical rotating unit nounted in an interna
space farmed by the | ower and upper rotating covers. and connected to the

| mage pick-up unit such that the inmge pick- p unit can rotate vertically.
18. The systemof claim 17, wherein: the h zontal rotating unit conprises
a horizontal rotating

5. The system of claim 4., wherein the image pick-up unit

includes:

an image pick-up device which converts the magnified
optical image of the object into an electronic image
signal;

a zoom lens unit, fixed to the image pick-up device, which
magnifies the magnified image received from the image
enlarger; and

a lighting device which illuminates the object.

6. The system of claim 4. wherein the image reverser

comprises:

a control signal generating unit which outputs control

- signals for performing write and read operations of the
digital image signals;
" an input line selector umit which, according to control
~ signals received from the control signal generating unit,
selects an input line for the digital image signals
- received from the A/D converter;

an address select unit which, according to control signals
received from the control signal generating unit, either
outputs an address at which the digital image signal is
written or outputs an address signal at wh1ch the digital
image signal is read;

a memory which, according to control signal received
from the control signal generating unit, writes or reads
the digital image signal according to the address output
from the address select unit; and

an output unit which. according to control signal received
from the control signal generating unit, outputs the
digital image signal from the memory to the digital
signal processor.

t
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body having a support shaft groove; the vertical noving device conprising a
support shaft which is inserted in the support shaft groove of the

hori zontal rotating body; a horizontal rotating plate fixed to the support
shaft and which has a plurality of. fixing grooves fornmed on an outside
circunference of the horizontal rotating miﬁfﬁ hori zontal fixing nmeans for
controlling the rotation of the horizontal tating plate.

7. The system of claim 6. wherein:

the memory further comprises a first memory and a
second memory; and

the address select unit includes a first address select unit
corresponding to the first memory, and a second
address select unit corresponding to the second
memory.

8. The system of claim 7. wherein the address select unit

comprises:

a column address counter which counts the number of
column addresses according to control signals received
from the control signal generating unit. and outputs a
count value to the first address select unit and the
second address select unit; and

a row address counter which counts the number of row
addresses. according to control signals received from
the control signal generating urit, and outputs a count
- value to the first and second address select units.

9. The system of cla.un 4. wherein the image enlarger

comprises: .

an object lens unit which magnifies an optlcal unage of
the object;

an eyepiece lens unit fixed a predetermined dxstancc away

~ from the object lens unit;

and a lens barrel having a predeterminéd length, which at
one end is fixed to the object lens unit and at the other
end is fixed to the eyepiece lens unit.

10. The system of claim 9, further comprising:

a light guide connected to the image enlarger for illumi-
nating the object lens unit.

et
o acement AReet
et

AR O O O e - O DEC Y
* [ L M s * o

i
Lo}



36 19. The systemof claim18. wherein the horizontal fixing neans
conprises: a fixing rod fornmed in a zig-zag shape; a fixing roller
connected to an end of the fixing rod and inserted in one of the fixing
grooves of the horizontal rotation plate; a spring fixing pin connected to
the horizontal rotating 33

11. The system of claim 9, wherein:

the image pick-up unit includes an adapter lens unit, the
adapter lens unit including
a guide projection formed on an outside circumference
of the adapter lens unit, formed having a reverse ‘L’
shape, and
a conncctmg groove formed parallel to a vcmcal part of
the guide projection; and
the image enlarger includes a coupling unit, the oouphng
unit including
a guide groove formed on an inside part of the couphng
unit such that the guide projection of the adapter lens
unit can be inserted in the guide groove, and
‘a hook formed abOVC'ﬂm:guuk:gnx“m:and which
protrudes inward.
12. The system of claim 10, further comprising:
a lighting device for illuminating the object; and
wherein the light guide includes
a light connecting unit connected to the lighting device,
a light transmitting unit for transmitting light from the
lighting device to the object lens unit, and
a prism fixed above the object lens unit and at an end
of the light transmitting unit. '
. 13. The system of claim 12, wherein the light transmltung
unit comprises optical fibers.

This is the replacement sheet

I pee: o e
* c L M S *



body such that the fixing rod is able to rotate about the. spring fixing
pin; and a return spring disposed on the spring fixing pin. 20. The system
of claim 18, wherein the vertical rotating unit conprises: a vertical
rotating body fixed to the inmage pick-up unit and including a plurality of
spring fixing grooves; a verti cal rotating4pl ate fixed to the horizontal

rotating body of the vertical rotating uniit™ and which forns a plurality of
fixing hol es;

14. The system of claim 4, wherein an object moving

device is separably mounted to the image pick-up unit.

15. The system of claim 14, wherein the object moving

device comprises:

a vertical member mounted to the image pick-up unit;

a horizontal member connected to a lower end of the

" vertical member;

a vertical moving member connected to the vertical
member, and which is able to move vertically along the
vertical member;

a horizontal moving member connected to the vertical
moving member; and

‘an object table connected to the horizontal moving mem-
ber for holding the object.

16. The system of claim 4. further comprising a support
for supporting the image pick-up unit. the support further
comprising:

an angle rotation device connected to the body;

a vertical moving device connected to the angle rotation
device. having two parts which combine to control the
length of the vertical moving device; and

arotating device fixed to the vertical moving device, such
that the rotating device can rotate horizontally and the
image pick-up unit can rotate vertically.
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- a plurality of springs for insertion into corresponding spring fixing
grooves; and fixing bars connected to one end of the springs and inserted

in the correspondi ng fixing holes. 37 21. The system of claim 20,
wherein an end portion of the fixing bars are rounded.
35

. 17. The system of claim 16. wherein the rotating device

comprises: '

a Jower rotating cover;

an upper rotating cover;

a horizontal rotating unit mounted in an internal space
formed by the lower and upper rotating covers, and
rotating on the vertical moving device; and

a vertical rotating unit mounted in an internal space
formed by the lower and upper rotating covers. and
connected to the image pick-up unit such that the image
pick-up unit can rotate vertically. '

18. The system of claim 17, wherein:

the horizontal rotating unit comprises a horizontal rotating
body having a support shaft groove;

‘the vertical moving device comprising a support shaft
which is inserted in the support shaft groove of the
horizontal rotating body;

a horizontal rotating plate fixed to the support shaft and
which has a plurality of fixing grooves formed on an
outside circumference of the horizontal rotating plate;

horizontal fixing means for controlling the rotation of the
horizontal rotating plate.
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22. The system of claim 20. wherein the fixing bars conprise ball bearings.
23. The systemof claim 20, wherein a friction spring is fixed between the
vertical rotating plate and the horizontal rotating plate. 24. The system

of claim 23, wherein the friction spring is forned of a ring-shaped plate

spring having a plurality of elevations. 3¢

19. The system of claim 18, wherein the horizontal fixing

means comprises:

a fixing rod formed in a zig-zag shape;

a fixing roller connected to an end of the fixing rod and
inserted in one of the fixing grooves of the horizontal
rotation plate;

a spring fixing pin connected to the horizontal rotating

"~ body such that the fixing rod is able to rotate about the.
spring fixing pin; and

-a return spring disposed on the spring fixing pin.

20. The system of claim 18, wherein the vertical rotating

unit comprises:

a vertical rotating body fixed to the i nnage plck-up unit

~ and including a plurality of spring fixing grooves;

a vertical rotating plate fixed to the horizontal rotating
body of the vertical rotating unit and wh1ch forms a
* plurality of fixing holes; -

a plurahty of springs for insertion into correspondmg
spring fixing grooves; and

" fixing bars connected to one end of the springs and
* inserted in the corresponding fixing holes.
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37

21. The system of claim 20, wherein an end portion of the
fixing bars are rounded. '

22. The system of claim 20, wherein the fixing bars
comprise ball bearings.

23. The system of claim 20, wherein a friction spring is
fixed between the vertical rotating plate and the horizontal
rotating plate. '

' 24. The system of claim 23, wherein the friction spring is
formed of a ring-shaped plate spring having a plurality of
elevations. :
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