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circuit board which is fed or supplied automatically onto a worktabl e of
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predeterm ned of an electronic components insertion machine by automat-
.10 ically chapging the relative position of the positioning
pins in response to a change in the size of the printed
circuit boards fed onto the worktable.
2. Description of the Related Art
Diverse automatic electronic components inser-
-15 tion machines are conventionally used for automatically (i
planting and fixing electronic comments on a printed
circuit board which is fed or supplied automatically _
| onto a worktable of the insertion machine. The automatic (~
(% electronic components insertion machine is provided with
20 an insertion head by which leads of electronic parts or
- components are successively inserted in or assembled on
a printed circuit board automatically supplied onto the
worktable capable of moving in two mutually orthogonal
directions in a horizontal plane and rotating about a
25 vertical axis so as to position mounting holes of the
printed circuit board in alignment with the axis of the
insertion head. The insertion head inserts leads of
each electronic part or component from above the printed
circuit board into the corresponding mounting holes of
30 the printed circuit board. Therefore, the worktable is
always provided with a pair of positioning pins for
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position on.the worktable when the printed circuit board is automatically
fed onto the worktable. However, the conventional autonatic electronic
conponents insertion 5 machines are designed and constructed in SUChz‘
mannef t hat a nunber of printed circuit'bgards having an identical siZzZe—gre
contihdously processed in the mass production style. That is, there are .no

frequent changes.in the size of .the pripted ci.rcuit board. 10. :
Accordingly, th Hqgrﬁ)QﬁkﬁF?%rcb;ﬁgéﬂsg?BFda oﬁaﬁngiéﬁqﬁWﬁﬂﬁﬁming t he
rel ative positi posittigreron hehe@arorktabbei wheni nhepprintted faixewit woarded

cirrcuit board. e rinted ciycukt.b S Vi I,f ferent. si to
be processed byth%q%%ﬂﬁﬁ*%éﬁ%gc%%%egggﬁetg Ig?%§% ebosilqéyégiaggﬁ t he
pair of positiomionyeitional remtahagichahgetirsnias components ivigexeiom t he
size of the pri Gl | e . 5l oni c
m crocpnput er s, ?Ja‘?:{é&%lr%sﬁ iLgé{. %ﬁg@?ﬁ%ﬁ?ngg?‘%ﬁ%qe|‘£t%‘%?hqbu’§%‘ﬁ‘g%
appl i-ances, | ar dratufaurkegr pEcprinsafdccinrudti PodnssH HAHWNT AR ei n
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15 position between the pair of positioning pins is manually
changed so as to fit the change in the size of the
printed circuit boards.
On the other hand, in recent electronic
microcomputers, elect:onic business machines, angd -
20 elecﬁric'household appliances, large numbers of elec-

\/  tronic units incorporating therein printed circuit board
assemblies are employed. Therefore, assembling of the
printed circuit boards, including automatic insertion of

— electronic parts or components into a printed qircuit

25 board must be carried out by a flexible manufacturing
system. Thus, in the automatic electronic components
insertion machine, there is a strong demand for an
improvement in the fixing of the printed circuit board
on the worktable by the use of the pair of positioning

30 pins;'namely, the relative position of the positioning
nins can be aﬁtomatically changed in response to a
'change in the size of the printed'circuit boards without
necessitating a manual operation by the operators.

SUMMARY OF THE INVENTION

35 An object of the present invention is to provide an
apparatus for automatically fixing a'printed circuit
board onto a worktable of an automatic electronic



conponents insertion machi ne, capable of "automatically changing a-relative
position of or a spacing between a pair of positioning pins for fixing the
printgd circuit board to a predeterm ned position on the nounting 5 .
bce)y,pf the worktable in responsge 4ao.a change in the size of the printed
poards to be fed onto the worktable. In accordance with the present
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Fig. 3 is a_partial side elevational_viewtaken from,the arrowline I11-111
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reference hole formed at one end of a printed circuit :
15 board fed on the worktable;
a shiftable positioning pin unit to be fixed in a

second reference hole formed at the other end of the
printed circuit board; '
. a unit for actuating both the reference and shift-
20 able positioning pin units so as to be fixed in and

released from the reference holes; and _
"~ a unit for automatically shifting the shiftable ~
positioning pin units toward and away from the reference N,

positioning pin unit in response to a change in a size
25 of the printed'circuit board prior to the feeding
thereof onto the'worktablemm_ '
. BRIEF DESCRIPTION OF THE DRAWINGS _
Figure 1 is a partial plan view of an apparatus for
automatically fixing a printed circuit board, according
30 to the present invention,_illustrating a state where the
apparétus is provided for a worktable of an automatic
electronic components insertion machine;
Fig. 2 is a cross-sectional view taken along the
line II-II of Fig. 1l; and
35 Fig. 3 is a partial side elevatidnal view taken
from the arrow line III-III of Fig. 1.
DESCRIPTION OF THE PREFERRED EMBODIMENT



Referrlng to Figs. 1- through 3, there is illustrated a worktable 10
arranged bel ow an insertion head (not shown in Figs. 1 through 3) of

aut o ic electronic conponents insertion nachine. The worktable 10 0.5

mhlchLa printed circuit board is fed fromta=direction of an arrow "A"d's'

nmovable in two rmutual ly orthogonal directions wthin a horizontal plane

I .-e., to the right a d t.an n ki 1, .a bIe
about a vertical axi srﬁj?% %’0?8 SL ﬁgﬁsan§ %i%ilé\rg?& r%!un‘iﬂeq:l% is; ﬂgl‘ﬁgf:
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a mork;gypply port at the right end thereof in Fi 1 and a work-delivery

port &~ the |ef tAlbRFE9Hr ed7 1 RPYable Rt Muitall) ¢5thegonadd with a.
| ateral guide 1Mﬁceﬂonsaﬁsﬁn@hehyhawz.@uaﬁ:atlhq;ﬁaaﬁilil.ge.andtﬁlethéefx ai;

ot shown | n Fi 90 T6Eh, SR8 hESORRAAMs BCHTAN. (e Bfboot ¢ AR dEobredide”
\Qg\;(«gam) Selooints aammmgaadventfuam axltsnltih:ﬁéw sd;leﬁhameafxwldﬁsﬂredrmuuht%
circuit bo d slﬁ@%%f* {’ﬁeggﬁrﬁ%lﬁr@%g& t’%%t"{}vﬁ) bgq.ﬁ%é ar\% ?@ég]g%gged
headi ng in the<nndemmea¢hetheomnaettmannhaaﬁquathﬁcmn§e¢MSomrmaohlnhe
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insertion head. f¥ifedndipbulBCbail! 33 Gelliveredisidife ﬂ?é"wé?kt!ﬁ'lié ¢ad
of the worktable 10 of the present 35 enbodi nent, there is_provided a

reference pdsiti®ri®t pPROI8SALRE E?aaes@rfp@rﬁs%l?ﬁn@-nm direeraosypfort
arm 18 is extendgd dP¥&rd"BNM, i NghdeeForie)e thd &icdtktable 10 has a

work-supply port at the right end thereof in Fig. 1 and
a work-delivery port at the left end thereof in Fig. 1.
The worktable 10 is provided with a lateral guide 12 for
20 accurately guiding the fee&ing and delivery of a printed
\_ circuit board. The guide 12 together with another
identical guide not shown in Figs.. 1 through 3 and
disposed on the opposite side of the worktable 10 is
N2 arranged in such a manner that when the printed circuit
25 board moves onto and off of the worktable, both sides of
the printed circuit board slide under the guidance of
the two guides while always heading in the correct
direction and maintaining a proper posture of the
printed circuit board. Accordingly, the printed circuit
30 board will always arrive at a predetermined mqunting.
position suited for the automatic insertion taerein of
electronic parts and components by the above-mentioned
insertion head. At an end of the worktable, i.e., at
the work delivery end of the worktable 10 of the present
35 embodiment, there is provided a reference positioning '
pin 16 held by a support arm 18. That is, the support
arm 18 is extended toward an inside of the lateral



~guide 12 and 'has a projecting end to'mhibh-the reference‘bosjtioning,pin 16
I s attached. The opposite rear end of the support arm 18 is rotatably

nmounted on a horizon- tal pivot 22 by neans of a rotary bearing 20. The 5 =
hﬁhiaggéal pivot 22 is fixedly nourt&d-on a bracket 24 which is attached to
t he table 10 at a position adjacent to the work-delivery port and

outside the lateral guide 12. On the side of the work-supply port of the
wor kt abl e, ‘guide 12 pndvhdedaapshﬁﬁnmﬂng[ﬁnd-tQIWhi¢hohhegrpfarﬁaceapable

of being s do2Rd13 r ef [ n 16. The
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via a rot arﬁfapeﬁwa{a 32 bgnmégns Y 'Mﬁ} Eléé/Pin&AfZWm ChhiS attached to
a shlftably arranged_b 36 nmeshed with'a ball screw shaft 38. The_ bal
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pin 16, 20 and so held b er_support rra ed on_the work

supply por 241 % Fﬂegkﬁ W?&%H%é%} é d?nSb?% g@aFPﬁgs 44a and
gll“;pog :Zp?ﬁlaw&al Qﬁldbomtngabetmhetﬂw o it dsf\attt;)é holeobwgupp%maaft gg-ftz 538 I\Sf.d
extends in ?)é g’P‘F e‘fggﬁgggg'ﬁé é.'hreé"cet ai?n R’ﬁ‘;%‘?ee% ? %hbgéﬁg% PPt board

is sup i ectmnmgnyldeIZBveaeabﬂ.leomﬁ foee imog katahfeed Otowand aasi awayar al | el
with the | I [ r{ange e ' j
above- nent?%ﬁ% E%% ggfé%58é§g§4%§§§§§;ﬁﬁ(ﬁ%ﬁ- g X g??eﬁgggglkaghrallel \“/
with the am@sw@nensaprms@ﬁewsS herkd dy aorsupeoghi asmr 88 sémiday i dably

mounted a lyg gke éﬁbﬁdméhﬁ%n@@' 6&%@@' e Phackabp §§ta”d having a

| at er descrlbed dog 48 in the formo a | af eral projection. The
support ar nrmg3 Qnﬂs36°§P§aP&ﬁ’w§H’%1%Qﬁieﬁﬁ’a@eﬁ ﬁ%ﬁ?rl’e98§§é§9'1§§'arﬁi 30a
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these recesggganged bracket 36 meshed with a ball screw shaft 38.
The ball screw shaft 38 is rotatably held by a support 40
arranged on the work delivery side and at a fixed
position adjacent to the reference positioning pin 16,

20 and also held by another support 42 arranged on the work
supply port side of the worktable 10 by means of rotary o’
bearings 44a and 44b, respectively. It should be
understood that the ball screw shaft 38 is disposed in
such a manner that the axis of the ball screw shaft 38

25 extends in parallel with the direction in which the

- printed circuit board is supplied onto and delivered
from the worktable lO, that is, in parallel with the
lateral guide 12. A guide rod 46 is arranged between
the above-mentioned supports 40 and 42 so as to be

30 extended in parallel with the axis of the ball screw
shaft 38. On the guide rod 46 is slidably mounted a
lug 36a formed at an end of the shiftable bracket 36 and
having a later described dog 48 in the form of a lateral
projection. '

35 The support arms 18 and 30 are formed with engage-
ment recesses l8a and .30a (the recess 1l8a is not shown),

respeéctively, as shown in Fig. 2, and in these recesses



6---18a and 30a a rod-76 is commonly engaged. Both.ends of the roe={6 are
fixed to levers 82 and 84 which are rotatably nounted on corres g
fixed brackets 78 and 80. The |ever 84 qr%aqged on the work supply corR_S
side ks projected downward and has a |ower end to which one end of a spring

86 is fixed. The spring 86 applies a spring force to the Iever 84 so that
the lever 84 is yageshd 038aShat8aher & st '&%n&r%]éﬁ é%{%ég%‘& figﬂbg tehB8 of
nd .11 shiftabl e
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bal | screw shaft as one end projecting toward ttie wor y “end of
t he—iwor kt abl e 1054pPeXighayss lBhandugforndifixem the peferencagandd of the

pall screw rhal lsiEbetableXgsdtieting it W lam? 91R%stHeEHohaThY >0
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reterénceohe
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rotary input shaft. 58 a&taihed to %n end . of Iﬁéﬁ? ut shaft’,of a rotary
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rotary input positioning pins 16 and 28 from the reference holes of _
the printed circuit board wia the rod 76. The
above-mentioned fixing and releasing operations of the’
reference and shiftable positioning pins 16 and 18 are
20 carried out when the worktable 10 is located at a
\J/ position suitable for receiving and delivering a printed
circuit board.
The ball screw shaft 38 has one end projecting
\V/ toward the work supply end of the worktable 10 through
25 the support 42. To the projecting end of the ball screw
shaft 38 is fixed a coupling element 52 having clutch
teeth 50 which are mechanically engageable with asso-
ciated clutch teeth 56 of an axially movable coupling
element 54. The axially movable coupling element 54
30 arranged coaxially with the ball screw shaft 38 is
mounted on a rotary input shaft 58 attached to an end of
an output shaft of a rotary drive source consisting of,
e.g. a numerically controlled motor (not illustrated in
Fig. 1) such as a D.C. motor or a stepping motof, in
35 such a manner that a radial key 62 fixed to a part of
" the coupling element 54 ié'projected into a keyway 60
~axially formed in the outer surface of the rotary input
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-7- shaft 58. Thus, the coupling elenent’ ' 54 is axially nbbabje retative to -
the rotary input shaft 58 and rotatable with the rotary input shaft 58.

Accordi ngly, when the axially novable coupling elenent 54 is noved 5 @
towar e coupling element 52 with respect to the rotary input shaft 58,
the cl teeth 56 are nechan- |caIIy engaged with the clutch teeth .50 of

the coupling elenment 52. As a result, the rotation of the rotary dr|ve

source is tgaﬁw 5ged mhddle él?é' BYh héi&mgﬁt 30 1sThedeone
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i s moved rel tlveg and a rom e reference pos onlng pin
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detecting de |cgﬁéﬁy|s an;a ﬂ o§é5|de t a t% table 10 and at.a position
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should be understood that the forward and backward
movement of the axially movable coupling element. 54
relative to the rotary input shaft 58 is caused by the
operation of a cylinder 64. That is, when the
20 cylinder 64 operétes so as to swing a lever 68 about a
| pivot 66, an outer end 68a engaged in a recess 54a of
the coupling element 54 urges the element 54 to move N
axially. The movement of the axially movable coupling | o/
element 54 toward the ball screw shaft 38 is permitted
25 - until a stop 70 provided on the lever 68 abuts against a
.fixedly arranged stop 72. The position of the fixedly
arranged stop 72 is adjusted so that, when the stop 70
is brought into contact with ﬁhe_stdp 72, the clutch
teeth 56 of the coupling élement_54 come into exact
30 engagement with the clutch teeth 50 of the coupling 52
attached to the ball screw shaft 38.
A detecting device 74 is arrénged outside the
worktable 10 and at a position near the work supply port
of the worktable 10. The detecting device 74 is provided
35 for detecting the dog 48 of the shiftable bracket 36.
That is, when the dog 48 is adjacent to and is detected
by the detecting device 74, the shiftable positioning



-8 p|n 28 is set. at-a predeterm ned’ orlgln position. Although not shown in
t he Flgures t he 'detecting device 74 is constructed so as to be ¢ bl e of
bei ng noved froma position at which it dgtects the dog 48 5 tézgga a

retracted position where the detecting €n8l 6f the detecting devi does
not obstruct the rotation of the worktable 10. The detecting device 74 may

.be a convention e r.pr ' et ns and_cooper at es
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when the axisal | yowamabl£ ﬁ@@péwadebegﬂio%whaﬁotu@ieeﬁé%ééuﬁ@ &:Q&IO f“g
element 52 of th megﬁ;able ﬁratlon of i nder 64" and

| ever=68, the r FtIne ¢%Yh?? ﬁl989§OBP@eQQ§qﬁ99ﬁnﬁhqeiP?%ﬁQ@n

the ball screw siﬁafﬁhea&orwsaméemu The He®ecivlgy dBVildO Y. mdPebe a
shiftabl e p03|t|om:%?§# q@gFﬂe noved toward gnd away from { he

ref erence posi t i ate859palrnd™ qﬂﬂ?QW&Fkﬁsﬁ??%ﬂan
pi ks’ 16 and 28 mmdlnnapbxamed with sheulddgt H8s siee asndry WormskAct iﬂat the

nuneri cal | ¥y sconty, Yy, sQci ated ¢

el enent s Séoand gg'écﬁsé ﬂ% dg{%(g?rzééﬁaﬁﬁggl ng‘ﬁ-u g%eﬁ: 9 tahep%’arﬁl tr ew

gzgft 38, and tmshgﬂ#tQﬁﬂth%rahkétabbehaosnglammngapunwz&m formed therein
engaged with the I 8 S|

shifting unit for theﬂgh%?é%?%égﬁéfgnFﬁg 2P Q‘% td’éﬁérﬁ&t ﬁ%ﬁé%“??l hg

unit is, therefdfi® amially @%Y@gleheogpmmbpéep@m iShvi rithepiTPBCY r om t he

ori gin position drawa Gddecd ;Ef@!ié‘”éflﬁzﬁaéi-' %Q' nﬁnla Rpkd é?i}scém}y d@fféﬁged

anount of verrent ?722 I n ot her whe for exampl.e, st eppl n
r

notor cons uctﬁﬁfﬂ ?ﬁ%u@rﬂY+9%dSBB#§édPst&ﬁeﬁ&ﬁ&F%ﬁi%ﬁ;Qo rotafe the
bal | screw shaf whith Bhet futablerndbPedle coupling element 54 is coupled

with the coupling element 52 of the worktable by the
operation of the cylinder 64 and the lever 68, the
rotation of the rotary drive source is transmitted to
20 the ball screw shaft 38. As a result, as previously
W mehtioned, the shiftable positioning pin 28 can be moved
toward and away from the reference positioning pin 16 so
that a spacing between the two positioning pins 16
/ and 28 may be adjusted. It should thus be understood
25 = that the numerically controlled rotary drive source, the
two associated coupling elements 52 and 54 constructing
a mechanical clutch unit, the ball screw shaft 38, and
the shiftable bracket 36 having a screw thread formed
therein and engaged with the ball screw shaft 38
30 construct an automatic shifting unit for the shiftable
positioning pin 28. The automatic shifting unit is,
therefore, able to shift the shiftable positioning
pin 28 from the origin position toward the reference
positioning pin 16 by any desired amount of movement.
35 In other words, when, for example, a stepping motor
constructing the rotary drive source is operated so as
to rotate the ball screw shaft 38 by a predetermined



-9- nunber of revolutions with respect to the state mhereqthﬁ shiftabl e
posigioning pin 28 is |ocated at the point of origin thereof, the shiftable
posini.ng pin 28 can be shifted, fromthe point of origin of the pin 28, *
a4 5 Predeternined anount of moveren? Corresponding to the predetermn ned
nunber of revolutions of the ball screw shaft 38. Consequently, by.the use
of the above-nen- tioned automatic shiftiing_ uni Lt is ssihle to !
aut omat i cal Pyggﬁfff’f?ﬁ@v YhieHe "{)’o tfﬁﬁgﬁﬁgp%ﬁ féelgt%%reel $%% to the
non- shi f t abkber shdfeabd eperidittivmingi pid62B8niseipocated ata thmmmeint a .
spaci ng of e fare S | C| ot r he. si ze of
pri.nted ci régi PEggg'?‘ds%ﬁ%g%eﬁsu%? ?%lgi#)g%g&i'?hgs\%\olir Pg’g'ligdf'#}g&% h%ax%

aut omat i c ebecshdfitedzorfiromerithe 1Boint neér ordginaof the pichadfed

Accor di gl Yarklzal Ee] 05E L ABH T | r'9%§~ | Lrecuit

boar ds ﬁavi ﬁgbgie;t%g&%?d;iﬁés&éﬁﬁg t ggaorﬂfaglég\f%(ﬁp rolqun{q hr]éeé%lﬁéegoi Qe
descri pti onpsrdeferpised mumhen @f nEAVObRtiRaSpOLs&le HRMNtISFEW it wiT]

be under- 2@haset a@d F@Sns&?&&i@lf'g b9 the REESQH tht/ YHdE.méhe

apparatus for, autonatlcaly¥

i X] a printed circuit board to a
pr edet er mi nE4OPES; FUHPMRAE 4m§¢&£¥hPﬁg“§bF?a&§ df PREsiRie tthie of an w
automati Cc ebaebimabicaIAPEILIES théeshig8abnehpositiciiiid oand28 S
autonaij{)]-cal I Qﬁg_ a&lﬁ:q&g& maet_a#rl]:x %hﬁgge | g the size of_ a printed circuit
board d¥rin iys St iMRRTIRhhtaRicEeimsenss SRALRIYHRT the |
i nsertion npdhi 16, ihuespdnse [ toba chadrget dad at lspladiyng heef udhee of t he o,

Product i on 5P SARSTON HOAFe FE H bRiabaa, SRR Bodsd Wl AndTitee”,
so-cal | ed fbdxpaliatesh fincuit poaydsche be supplddse anfa Hehe under st ood
that since tbewilid Ao A Ughd Ndutdfatitl Laake a3d I¥lidkhdidls | nel uding
a nunerically controlled rotary drive source and so“on, 1s arranged
out si d&5t he insertdiane maghing is aphangad . beAccgrdinglii git %d can be
noved at a possible to position and fix various printed circuit
boards having different sizes onto the worktable 10.
From the foregoing description of the preferred
embodiment of the present invention, it will be under-
20 stood that, according to the present invention, the
apparaﬁus for automatically fixing a printed circuit "
board to a predetermined position on the mounting |
surface of the work table of an automatic electronic -
components insertion machine is easily and automatically A
25 able to meet any change in the size of a printed circuit
board during the automatic inserting and assembling
operation of the insertion machine. Thus, it will be
understood that by the use of the automatic fixing
apparatus according to the present invention, mass
30 production of the printed circuit board assemblies can
be realized by a so-called flexible manufacturing
system. It should be further understood that since the
unit for actuating the shiftable positioning pin,
including a numerically controlled rotary drive source
35 and so on, is arranged outside the worktable;'the
worktable can be light in weight and can be moved at a

high speed.



hlgh speed CuAI&B 1. An appar at us for automatical l'y f|X|ng a printed
circuit. board by use of positioning pins to a prede nona
nmovabl e wor kt abl e di sposed in associ ation mnth an ad of
el ectt?nl c 5. conponents insertion nachih "ﬁ Mﬂg
positioning pin means to be fixed in a flrst refeﬁenc d at one
end of a printed circuit board fed onto 2 ﬂ wor kt abl e; shlftable
positioning pin neans to be; 10 fixed cond reference hole forned at
t he other end of said4n¢rﬁnxﬁppanmtusbﬁetdauﬁbﬁﬂtiﬁ@lﬂyﬂﬂﬁﬁfﬂﬁyéo;h_saldd
réference and s ﬁyggt [ ans _sqQ.as .to he fixed in an
rel eased fron1sgk§'re efgﬁ%gl ﬁgég?& §9 gke ot osf%ioning Bififhst of

aut omatical ly smnaﬂeﬁ;nmﬁnﬁdwp¢sapienposuaumpwaglm wonkdrab leowhisbeseld anay
from said refergpcqdadi a p C si ze
of sa,l‘g_;j‘_gprl nt edEigll (rnacwt oarcfpgbf:?%lrg ig% ? égt&sﬁhgge%?f togfn%c? rs]%Trkg"'ﬂt\/\"J/Z')‘gm;?abI e.
20 = 23 ﬁﬁ@ﬂﬂﬁﬁ%ﬁﬁnﬁ#%ﬁrt+ﬁ$n@aahﬁnﬁmtQem@Kﬂ@umG“board accordlng

to claim1, wherein said refereaggeggﬁéglgaag?lP§&F§E§g§gs fhr g%%;&able

ositionin in are arranged gn sai

gpart fron?oge 5&%@%@94!? HrsecrebrrareRghhrcfosmed 2+ °qﬁ|§ﬂQxP%|¢CU|t
board is fed onpm-mtédieizlbxvcm:g&l board sted ?ﬁt&t aallazw%vﬁglctamea-ppa(rjat us for
fixing a printed circuit board,_,ag ng_to.cl.aim 2, wherein sai

reference positioning pin. meansSh fg?gg g@ﬂséglgnﬁPﬁé@ﬁ&xEQﬁﬁﬁl?R)be

adj acent td0a wiikede|in e \sevohdfrefiedenoekhalee farthedMaty ailie Sftiler end

Shfftabl e posit b@‘llé&g_dﬂ%{}ﬁfﬁé}%léf}: igngggrat a positi-on adjacent to a

wor k supply end of said table toward and away from
‘'sai d ref.erence pin neans. means4for antappangthotmomamdarqﬁer¢m¢mted

circuit and said shiftable pOSltlonlng pin means so as to be
fixed in and released from said reference holes; and

15 ) means for automatically shifting said
shiftable positioning pin means toward and away from

said reference positioning Pin means in response to a
change in a size of said printed c1rcuit board prior to
feeding thereof onto said worktable.
U 20 2. An apparatus for fixing a printed circuit
' board, according to claim 1, wherein said reference
positioning pin means and said shiftable positioning pin
o/ means are arranged on said ﬁorktable so as to be spaced
apart from one another in a direction along which said
25 printed circuit board is fed onto and delivered from
' said worktable. _
3. An apparatus for fixing a printed circuit
board, according to claim 2, wherein séid reference
- positioning pin means is arranged at a fixed position
30 adjacent to a work delivery end of said worktable and,
wherein said shiftable posifioning pin means is arranged
at a position adjacent to a work supply end of said
worktable and is shiftable toward and away from said
reference pin means.
35 4, An apparatus for fixing a primted circuit
board, according to claim 2, wherein said reference and



board, according to claim2, wherein said reference_and = said shiftable
) posi tioning pin neans are both rotatably munted on a horizontal pivot, :
res ively, so that said reference and sai d shi fﬂemmlclmnﬂmmmm pi n 3
mean re fixed in and rel eased fromsaid first an
ref-erence holes of said printed circuit  board on sai'd Viorktabl e 5
apparatus for fixing a printed circuit board, according to claim 4, mherelna

sai d referengpidoghiEeabE Bb@i'E‘i%?il ng)?iﬂ Hedhd eiz?éeﬂ's tagFa%ﬁéL?IHt ed on

support arm supporting thereon sai rence pin and ro a
sai d associ &% ?Eﬁ|QEn?aP°EF§SPtaﬁdRéWQﬁ«uFQﬁkﬁmkﬂvhbﬁbesotuhahach sai d

associ at ed hati@oré pérehyet ahd Eh&adlshﬁtéam@%oﬁ‘élémfﬁg Bifchdanl fable

ositionin n an ri,se shi ft e 15 I N
I[s)upportl nggt%ﬁ Q |ﬁnn%‘?"t 58&8 “Fo‘iaa‘tdabfi'yr%uﬂl dséﬁdsal d
associ atsed hmndnﬂntéferdﬁéeahdléssbﬂwsﬂidip¥iﬁﬁéﬂ éPrébiehpsard on xru

associ at ed Is fixedly attached. 6. An apparatus for =
fixing a prin ed d%fiﬁg#igo board, according to claim4, wherein said

means for actuatishg-bobh appdraeﬁerébmeﬁmxinguaip&nit@@|©1?6ﬁit tioning

t I nmeans_ hayi an_extended rod
ngaggggsbggﬁggﬁfgé?c aé%géfig ?&?Hgf 8 %r?ﬁﬂnﬁ? % %ﬂﬁﬁ BE®wi t h sai d\’
ref erence zposx#mp@xmm phhfmebhs pompmnsarq;qnfernnns pbnspalng means for
appl yi @@gs&&fﬁ-ﬁesagFaMnhe\sﬁrefz%@PSsélgf&eé)yef’éﬁe ‘i8] fofef er ence

and sai shlftable ositio neans toward engagenen n8ns W th
said first Qﬁ%é%%ﬁﬂtﬁéfeﬂeﬁéédh@5§9Qﬁat§ﬂchqwizmnﬁab|pcuot 30 '

Iboard by Wa)arﬁ aﬁaftﬁ:édéﬁf'éléﬂeﬁoﬁemﬁ@& %&Wﬂi@?rsp%%ﬁgé?éiég%éf 'nngasai d
ever neans alns said, sprin
printed cir %f.Bb?ngFggggﬁeé#X ﬁ?FaQMﬂé)|¢P%d?@eﬁ%anssﬂég
aut ot i cal |ghm551agpcsiﬂie?nﬁbgbhﬁ tﬁé%xisl %nltﬁ%ﬁé\ §5sh£'§€8§182|”3” se
t oi nt of iln of _s
gL:?Lg%ﬁglBg’qffg%f%@&%?ﬁgngrmogup%oe%ihn the reon sai giftable pin
and rotatably mounted on said associated horizontdl

pivot and a shiftable bracket to which said associated
horizontal pivot is fixedly attached.

6. An apparatus for fixing a printed circuit
20 -board, according to claim 4, wherein said means for
actuating both said reference and said shiftable posi-
tioning pin means comprise a pair of rotatable lever _
means having an extended rod arranged between said pair W/
of rotatable lever means and engaged with said reference

o/

25 and said shiftable positioning pin means, a spring means
 for applying a biasing force to said lever means thereby
urging said reference and said shiftable positioning pin
means toward engagement positions with said first and
said second reference holes of said printed circuit
30 board by way of said extended rod} and a cylinder means
for rotating said lever means against said spring means.
7. An apparatus for fixing a printed circuit
board, according to claim 1, wherein said means for
automatically shifting said shiftable positioning pin
35 means comprise origin point detecting means for detecting
a point of origin of said shiftable positioning pin
means, a feed screw means meshed with said shiftable




neans, a feed screw means meshed with said shif it'bning
pi n neans and rotated under nunerical control mﬁﬁﬁtrolllng a shlftlno

nmbvenent of said shiftable positioning pin rreans U’M
arraﬁ“@d in.parallel wth said feed screb2neans

noven®nt of said shiftable positioning pin neans. 8. An appafaths fo
ftxing a printed circuit board, according to cIa|n17 wherein said origin
poi nt detectin@qainipningnptnemedng pnévrqeated_andsadnamemicabaid

L1 abl e, oS! Kol IRAN -6 fodq 08! ERb R P HaGRridniedy Qa1 gnacd

out si de of sai duci a si t he nt originin
response to a @@uﬁﬂablmtppsmﬁtpmngg Pln mﬁﬁnépp@nﬁlksqumdq|M@3&Fa.prlnted

circuit 15 5‘11&19%&30{:&" éPlEiaévH\:E SWRAr ¢eld %'di-efvﬁ‘gr%m%ﬁt ans

conprlse a threa Screw er rotata nDunte on sail e and
havi ng Lt 8n eBidHaeHF shidehad- mmeamee&uplfu ﬁg%ﬁhl&t%m@swm@mg
engag&d with agmﬂnﬁééggly controlled drive source when said worktable 20
i s positioned a predeterm ned position under said insertion head. 10.
Apparatus for fixinda priht2pParatust fpgafdxdmssttamyintgd firerttnbefore

de\;gm“ bed W t h it erEccdPaing 86 thhimt 73t Qhere il & AT VPR NSoint
dr ngs. detecting means comprise a dog provided on an end of
10 said shiftable positioning means and a dog detecting
o/ ' ' device fixedly arranged outside of said worktable and
producing a signal of the point of origin in response to
a contact with said dog.

9. An apparatus for fixing a printed circuit
15 board, according to claim 7, wherein said feed screw
means comprise a threaded screw member rotatably mounted
on said worktable and having at an end thereof a mechan-
ical coupling portion capable of being engaged with a
numerically controlled drive source when said worktable
20 is positioned at a predetermined position under said

N\ ) )
insertion head.
10. Apparatus for fixing a printed circuit board
\./' substantially as hereinbefore described with reference to and as

illustrated in the accompanying drawings.




