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Field of the Invention

The present invention relates to machinery for
securing wire terminals to planar work ©pieces, and
particularly, to equipment for inserting and securing
electronic components to printed circuit boards (PC boards) by
cutting and cliriching the lead wires of such electronic

components.

Background of the Invention

Mass-produced printed circuit boards common in the
electronics industry are circuit-prepared insulative substrates
provided with preformed openings. Each opening is carefully
positioned and adapted to receive one lead-wire of a variety
of electronic components, including resistors, capacitors,
transistors, etc. which are intended to be electrically
interconnected with the printed circuit formed on the
insulative substrate.

It has been fc;:und that such electrical components can
be quickly and economically inserted into the appropriate
openings of the PC board through the use of automated machines

called "inserters" or insertion machines. A typical insertion



Mass- produced printed circuit boards common in the el ectronics

i hdustry are circuit-prepared insulative substrates provided with
prefornmed openings. Each opening is carefully 15 positioned and adapted
to receive one lead-wire of a variety of el ectroni c conponents,

i ncl udi ng r esiywd efssesCaPaci tors, transistors, etc. whi chcghrfRetssgnded
to be electrically | I nterconnected with tt}e printed circuit fornmed on
t he i nsul ative substrate. 20 _ I't has been found that such
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2 machi ne i ncludes three “nmaj or nechani cal assenblie
each connect ed darhineonmmay fsanprogravmddassenrhpidayWofdem (or tHEIVilse
assenbly, and a clinching assenbly. The insertion machi ne may be

programed tD REFRATE) b terdovhresi gk a vaxigtapafecpledericmld csmpenentsa

vari ety of electrical .C(_)L onent s .
sequentia as they are supplied from adjacent bins,

cartridges, or from a pre-sequenced supply ribbon, and positien
and insert the 1lead wires of the component into the
pPredetermined openings of the PC board. The head assembly, the
10 work-support assembly, and the clinching assembly of a typical
insertion machine function together, and may be analogized to
the operation of a desk-top stapler which secures a staple to
a collection of sheets of paper, wherein each staple is
analogous to a prepared electrical component and the sheets of

15 paper is analogous to a PC board.
The PC board is secured to a work-support table. The
work-support table, which is usually selectively pivotal about
a vertical Z-axis, is positioned between the head assembly and
the clinching assembly. The head assembly and the work-support
20 table move with respect to each other during the operation of
the inserter machine to properly align and insert the lead
wires of each electrical component into the proper pre-assigned
openings of the PC board. The head assembly includes a "lead-
former" subassembly which is used to cut an individual
25 electrical component from a supply ribbon, for example, and
bend the 1lead wires (assuming an axial-type lead wire
arrangement) into a predetermined shape. A pusher sub-assembly
called a "driver', which is also located within the head

assembly, pushes prepared (formed) electrical components from



sequentially as they are supplied from adjacent bins, cartridges, or
froma pre-sequenced supply ribbon, and position and insert the |ead
wires of the conponent into the pr edet er mi ned openi ngs of the PC
:board. The head assenbly, the 10 work-support assenbly, and the clinching
assenbly of awbwhhsrk i nsertion machi ne function toget he€T/USRIN0HAY be
~anal ogi zed to the operation of a deskstop stapler which secures a
‘staple to - a collection_of sheets of paper, wherein each staple is

anal ogous to gnhdr aRHEEsHnRE! I 5eBAs sy e thranght hehs heatopeally 181ignger

I s anal ogous to a PC board. The PC board is secured to a

wor k- support ¢pdahingsghef the Rbloagdpport table, which is usually

sel ectively pivotal about a vertical Z-axis, is positioned_ between, the

head assembly and QuRe @ PALKi Bf LRRAWEEPS The? AR IAdam, Pl eahEi¢ak
operation of COMPORGRE (AEL RER=E L LRES: PP RGNS aNY SR eaiaE Sl Fe Be
operi ngs of (R By fF1 UGS pdRIRAR CurellcReERs RERAZWIRECnaEELITET,
subassenbl y W& rliimdeadehe fafia idfing dedtidipte pdrtiehscdt ithal psotDenras
froma supply ribbon, for exanple, and bend the I ead wires (assum ng an
axi al -type | eallegtrical component to the PC board to ensure that secure,
reliable and "clean" electrical connections are established.
When all of the desired electrical components are
10 clinched to the PC board in their proper openings, the PC board
is removed from the work-support table and moved to undergo
subsequent manufacturing processes, including a reflux process
during which molten solder is applied to the underside of the
PC board to permanently and electrically bond the clinched
15 portions of each lead wire of each electrical component to the
actual printed circuit.
The head assemblies of component insertion machines
of the type generally described above and under consideration
in the present invention are described, for example, in U.S.
20 13,550,238, U.S. 4,553,323 and U.S. 4,719,810. These patents
disclose inserters that are pneumatically and/or servo
actuated.
Examples of work-support tables of component
insertion machines of the type generally described above and
25 under consideration in the present invention are described in
U.s. 4,670,977, U.S. 4,193,186, and U.S. 4,574,660. Examples
of clinching devices of component insertion machines of the

type generally described above and under consideration in the



arrangenment) into a predeterm ned shape. A pusher sub-assenbly called a
“driver", which is also |ocated within the head assenbl y, pushes
prepared (formed) electrical conponents from WO 97/ 25166
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Once a pair of lead wires of a particular glectrical conponent are .
inserted into the respectiyve openi ngs on the Pc 5 board, the clinching
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lI'ead wire poﬁ%lons of the part ectr| ‘cal corrponen

board to ensur,edX)az7secure, reI I abl e and "clean" electrical

connections are established. When all of the desired

el ectrical conponents ail# pdifemts hdbntifded hereGCnbare harebyhncorpmpated

openi ngs, the PC board I's renoved fromthe work-support table and

nmoved to unddi¥g&eferengghsequent manuf acturi ng processes I ncl udi ng a

refl ux prqcess duci ngl whi ch Jten sgl vggl l,ed to the underside
It "is an object of t le' 1nvBRticn to provide a

of the
clinching assembly for use with an electronic component

inserter machine which overcomes the deficiencies of prior art

clinching devices.

10 e _Inwv ion
A clinching assembly for use with an insertion
machine of the type used to form and insert the lead-wires of
an electronic component into openings of a printed circuit
board insertion machine. The clinching assembly includes two
15 - clinch heads that are selectively movable along a U-axis,
parallel to the circuit board. Each clinching assembly is
further selectively movable along a Z-axis, perpendicular to
the circuit board. A single pneumatic actuator is used to
raise and lower both clinch heads simultaneously. A T-shaped
20 linkage attaches each clinch head with the single pneumatic
actuator. Vertical movement of the pneumatic actuator is
translated through the T-shaped linkage to vertically displace
both clinch heads, and simultaneocusly, allow horizontal
displacement of each clinch head, independent of the vertical

25 location of the T-shaped linkage.

Brief Description of the Drawindas



PC board to permanently and electrically bond the clinched 15 portions of

each 'l ead wire of each electrical conponent to the actual printed
circuit. The head assenblies of conponent insertion nachines
:0f the type generally described above and under consideration in the
present invenyodarsrse described, for exanple, in U S 20 3, BEOUSBHN80Y. S.
4,553,323 and U S. 4,719,810. These patentsg di scl ose inserters that
“are pneunatically and/or servo act uat ed. - Exanpl es of

work-support tables ofigcanpen@riront elewaeitnorigwolii aed fcH hesénpEey
generally descri bed above and 25 under consideration in the present
i nventi on ar efoesese etth nan inge:S:ion gEXloite, Bhowing1¢2ingB heads Uis. a

4,574, 660. Exanpl es of cljnching devices of conponent, insertion

machi nes of t%%"er PRSel Qfon i [AGF SRR WA tROBY® IRMERIHRR consi derati on
in the WO 7/25 66

PCT/ US97/ 00809 Fig7°2%%s a side elevatjon view .of,the, ehinch

are descripedasdedb’y &t 3Pih.738 13dcHoPdance with the invention;

Fig. 3 is a front elevation view of the clinch
assembly, showing the clinch heads located in an upper
position, in accordance with the invention;

Fig. 4 is a side elevation view of the clinch

10 assembly of Fig. 3, in accordance with the invention;

Fig. 5 is a front elevation view of a T-bar connector
assembly, in accordance with the invention; and

Fig. 6 is a side elevation view of the T-bar
connector of Fig. 5.

15
Detailed Description of the Preferred Embodiments

In accordance with the invention, clinch assembly 10,
is shown in Figs. 1-6, and includes a base 12 which is secured
to a frame 13. Base 12 supports two mounting brackets 14 which

20 are selectively movable with respect to each other along a
horizontally disposed U-axis 16, as described in greater detail
below. Each mounting bracket 14 supports a head assembly 18
which includes a pneumatic actuator 20, one for each lead of
an inserted electronic component. Each actuator 20 operates

25 along a cutting axis 22 which is preferably approximately 45
arc degrees from the plane of the PC board (i.e., horizontal),
as shown in Fig. 1. Each actuator 20 includes a piston
assembly 24, and a cutting assembly 26. As is well known in

the art, piston assembly 24 operates by varying air pressure



4,292, 727. Al'l patents identified herein are hereby

i ncor por at ed by reference. 5 It is an object of the

i nvention to provide a clinching assenbly for use with an el ectronic
:conponent i nserter machi ne which overcones the deficiencies of prior
art cl i ngly 93sfIgVi Ces. 10 Summary of the Invention perwsoroosss A
.clinching assenbly for use with an insertio -machi ne of the type used
to formand insert the | ead-w res of anh el ectroni ¢ conponent into
openi ngs of a ¢ idH | ' 0 [ ' ' e_clinchin
assenbl y incl udes tﬁgﬂ%gcf: }an %sﬁggdgﬁgﬁa%ﬁg‘?@ se %avgﬁth%vgbf:ggé?‘aﬁg a
U-axi s, perad |sowrn .t herid ipadtionD @& @ach BERERatb-ngbi By asAREREYA ! So
further selectively novable along a Z-axis, perpendicular to t he

circuit board.2 catdiing blpdeurdtthraughiamoactsatoedrod 30. Appilieagtien| eper
both clinch heads sinultaneously. A T-shaped 20 |inkage attaches each
clinch head Wi} HFESFUR &P Raghatiead assegblyaldr resydes| tnl movenentntobf

t he pneunmatd c .S translated through the T-shaped |inkage to
vertically % ,SCS%%? Blade, 26 rf‘lcﬂ‘ﬁgngﬁsh’é%%e?csﬁ SURTARGR%1% 132 ta) Faty and

hori zont al clinch the inserted lead wire, as is known in the art.

Each head assembly 18 is slidably mounted to its
respective mounting bracket 14 using an appropriate linear
bearing arrangement which allows vertical movement of each head

10 assembly 14 (parallel to a Z-axis), with respect to base 12.
A T-shaped connector bar 32 (hereinafter referred to as a l"I'.-
bar 32") includes a horizontal portion 34, which ié slidably
'connected to each head assembly 18, and a vertical portion 36
which includes a bore 35 located at an upper end. Bore 35 is

15 sized and shaped to snugly receive horizontal portion 34. A
set screw 37 is rotatably attached to vertical portion 36 and
adapted to intersect with bore 35 so that horizontal portion
34 may be secured with respect to vertical portion 36, as shown
in the figures, particularly, Figs. 5 and 6.

20 A single main pneumatic actuator 38 is used to raise
both head assemblies 18, simultaneously, along a vertical path,
as required during the operation of an insertion machine. Main
actuator 38 is preferably mounted directly to frame 13 using
a mounting ‘plat:e 45. A piston 40 of main pneumatic actuator

25 38 is connected coaxially, using a threaded pin 41, to vertical
portion 36 of T-bar 32 so that control of air pressure supplied
to main pneﬁmatic actuator 38 (through ports 54) causes T-bar
32 to selectively raise and lower with respect to base 12.

Vertical movement of T-bar 32 causes simultaneous vertical



di spl acenent of each clinch head, independent of the vertical 25 |ocation
of the T-shaped |inkage. Bri ef Description of the Draw ngs
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5 Fig. 1is a front elevation view of a clinch assenbly

for use with wgohagedti on machi ne, showi ng clinch heads in aPCT/USIT0088R
.position, in accordance with the inventiong ~ Fig. 2 is a side
el evation view of the clinch 5 assenbly of Fig. 1, in accordance with the
invention;  movement of WFbth Beh8 addliRisevas] oregaedlebst hef ckhedb
assenbly, showi ng the clinch heads | ocated in an upper position, in
accordance vm'pbsitﬁaorh redong dthe horizontal U-axkgg. 4 is a side el evation

view of the clinch 10 assenbly of Flg 3, in accordance with the , .
i nventi on; A lppgd seHey alpy ofienfieses i HORF efh6f Uramisyr is
connector pOSlstanl'?el t:hrougq'xcor d%r:]%gd\émdt ng h£3 Iar.] nt Ié)rl:o aegcci:h mounting

5 bracket 14, and is mounted within bearings 44 supported by
vertical walls 46 of base 12. As is conventionally known, lead
screw 42 includes a thread pitch which reverses direction at
a center point so that rotation of lead screw 42, within
bearings 44, in a first direction causes both threaded nuts 43,

10 their respective mounting brackets 14, and therefore both head
assemblies 18, to move linearly along the U-axis either toward
or apart from each other. A servo motor 47 is connected to
lead screw 42 to rotate lead screw 42 in either direction and
thereby control the linear displacement between the two head

15 assemblies 18.

T-bar 32 is connected to each mounting bracket 14
using a pillow block (or bearing sleeve) 48 having a bore 49.
Horizontal portion 34 of T-bar 32 is received within bore 49
of each pillow block 48 and allowed to slide horizontally

20 therealong. Vertical movement of T-bar 32, however,
simultaneously displaces both mounting brackets 14 vertically
with respect to the PC board. BEach pillow block 48 is
vertically adjustable with respect to each head assembly 18,
using an adjustment screw 50 that is rotatably attached to a

. 25 portion of each head assembly 18. Rotation of each adjustment
screw 50 forces each head assembly 18 to move vertically with
respect to each pillow block 48. Adjustmeni: is made to ensure

that each cutting blade resides at a proper cutting position



Fig. 6 is a side elevation view of the T-bar connector of Fig. 5. 15
‘Detail ed Description of the Preferred Enbodi nents I n
accordance with the invention, clinch assenbly 10, is shown in Figs.
.'1-6, " and includes a base 12 which is secured to a frane 13. Base 12

supports twowpshnsided brackets 14 which 20 are sel ectivel pciRisohsogosM t h
respect to each other along a hori zont aIIy di sposed U-axis 16, as
" described in greater detail bel ow. Ea&h mounti ng bracket 14 supports a

head assenbl i ch | S eynat i ¢ _act yat : f.or each
l'ead of )‘g‘# | ot ew& e‘f%c ?@ ot ﬁgg Zﬁ‘? RER act %réllgdr 30 ‘%ﬁ’éﬂ?{@s
25 along a el e$at4 oWhi ch S preferabl y approxi mately 45 arc
degr ees fromthelglga?l’g ofa the PC board (i.e., horizontal), as shown in

Fig. 1. Each actuat orr-dari g2l axibsws HytH naad asSafisTidg/ 184toapél moviad ! i ng
assenbly 26. As is well known in the art, piston assenbly 24 operates
by varyi ng aiat @masstime, both horizontally along the U-axis when servo
5 motor 47 is activated and lead screw 42 rotates, and vertically
when main pneumatic actuator 38 is activated.

One advantage of the clinch assembly, in accordance
with the present invention, is that use of the T-bar requires
only a single pneumatic actuator to raise and lower both head

10 assemblies, thereby reducing the complexity and cost of the
clinch assembly 10. Furthermore, because main pneumatic
cylinder 38 raises only head assemblies 18, a relatively light
massg, it is able to complete its lifting cycle quickly. 1In
contrast, prior art clinch assemblies either require a single -

15 pneumatic cylinder to raise both the head assemblies and the
lead screw/servo motor assembly, or use two pneumatic actuators
to raise each head assembly independently wherein the servo
motor is burdened by the mass of each of the two cylinders as
it moves the head assemblies horizontally. In the present

20 invention, servo motor 47 is not burdened in moving the mass
of main pneumatic cylinder 38, only the mass of head assemblies
18 and mounting brackets 14. Main pneumatic cylinder 38 is
mounted statiomary with respect to base 12. 1In this manner,
neither the vertical drive actuators (i.e., main pneumatic

25 cylinder 38) nor the horizontal drive actuators (i.e, servo
motor 47 or lead screw 42) is moved during respective vertical
and horizontal displacement of head assemblies 18.

In operation, during or just after the PC board has

relocated to a new insertion position, the clinch head assembly
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6 ’ on one side of a piston (not shown) located within a cylinder

(not shown). The piston of each actuator 20 is connected to a cutting
-bl ade 28 through an actuator rod 30. Application of air pressure to
each head assew¥msié® results in novenent of 5 cutter bl ad@CPYSTVEMY it s
.respective cutting axis 22 to cut and clinch the inserted |ead wire,

as is knowmr in the art. Each head assenbly 18 is slidably
mounted to it$f an iﬁéﬁ%ﬁ&dﬁﬁhﬁ%&iﬁénﬂe?iﬁ§k§tcl&nbﬁtﬂg apcappPwaRh dedd

| i near bearing arrangenent which allows vertical novenent of each head
10 assenbly a4ésephilikbellst dnaaZlawesed poshtionpeas shownsin Figs. 1 aad
T-shaped connector bar 32 (hereinafter referred to as a "T- bar 32")

i ncl udes a hori zoﬁ%ﬁ’l‘ah%r%‘%rf-l&'@t ﬁﬁF‘&ht?ss%’F‘f‘EiélﬂﬁPr 47 Lo PFRRATY SP3C&ch
head assenbly.18,. and ertl al on 36 bore 35

| ocated at an tﬁ'ﬁs‘e? %‘ngb 7 &538P g ﬁgom aafgdogﬂarsﬁacpco&% 5’gs§ﬁ§-fl§ﬁ PEEEi ve
hori zont al goorfei o r r ot aigabl gt

vert'i cal port [ rgn %éé onent sg il?lé;t gwls%tzﬂte:kgect \%ngt h %ore g@lﬂ t#t is
hori zont al pO&k:'tQQ'ated Cifédmyséaaevsewre‘étatbb CENE LG tbbt\lﬁrﬁﬁt‘:‘éﬂ 490Rh[ON
36, as shown in the figures, particularly, Figs. 5 and 6.

A singl e mai nmopatingi brackets a4 £8 meveskorizontdldy with respect to each

other and frame 13. Main actuator 38 remains stationary with
respect to the frame.

10 Once head assemblies 18 are properly distanced from
each other, a predetermined amount of air pressure is applied
to main actuator 38 which causes T-bar 32 to raise vertically
a predetermined amount. T-bar 32 simultaneously forces each
head assembly 18 to move from a lowered position, as shown in

15 Figs. 1 and 2, to a raised and clinching position, shown in
Figs. 3 and 4. Once in the raised position, each head assembly
18 activates to cut and clinch the leads of an inserted
component, as is known in the art. Completion of the clinching
cycle includes main actuator 38 to return head assemblies 18

20 to the lowered position shown in Figs. 1 and 2.

Owing to the simple construction of the invention,
head assemblies 18 may be quickly and easily removed for repair
or cutting-blade replacement, thereby minimizing down-time of
the manufacturing equipment; To remove either or both head

25 assemblies 18 from their respective mounting bracket 14, set
screw 37 is loosened and horizontal portion 34 of T-bar 32 is
removed from bore 35 of vertical portion 36 and from each
pillow block 48. Once horizontal portion 34 is removed, either

or both head assemblies may be removed from each respective



bot h head assenblies 18, sinultaneously, along a vertical path, as

fequired during the operation of an insertion machine. Miin act uat or
38 is preferably mounted directly to frame 13 using a nounting plate
-45. A piston 40 of main pneumatic actuator 25 38 is connected coaxially,
using a threggsshdzhgy 41, to vertical portion 36 of T- barp(ﬁ%}s%@m%ﬁ@t
~control of air pressure supplied to main pneumatic actuator t hr ough
"ports 54) causes T-bar 32 to selectiveéPy raise and I ower with respect
Lo base 12 mounV3hl' H3achBECTR v holt "ALadrBRHg oS ShabALANCOUS, e ] o
7 novenerirt@lghot h head assenblies 18, regardless of their

position along the horizontal U axis. A |l ead screw 42,

centered al oddsphacemaxts adjastmentOoilireaded ddtr olightBe t RABAIRL. NUlnAY
affixed to each nounting 5 bracket 14, and is nmounted within bearings 44
support ed byassembliegi 8 mayt |lke 46asilypazre-atrasdheds toomaeht i xemdat eown,
read SNt ing " BhOER 18 and R P bnta horticn 54 Taserted throsgh
g
both bores 49 of each pillow block, and bore 35 of vertical
portion 36. Since use of T-bar 32 retains previous
adjustments, no such maintenance is required and the clinching
assembly may be operational immediately.
i0 Without departing from the gist. of the present
invention, head assemblies 18 may be moved along U-axis 42
using other drive means including linear motors, solenoids,
pneumatic actuators or.hydraulic actuators. Similarly, main
pneumatic actuator 38 may be substituted with another type of
15 suitable drive mechanisms including an electric linear motor,
a solenoid, an electric motor connected to a lead screw and
engaging a threaded nut, or an hydraulic actuator.

Furthermore, horizontal portion 34 and vertical portion 36 of

T-bar may be made integrally as a single element.



a cer_lterlt“llmm “ nH l“l!tation of lead screw 42, within bearings 44,
in a firsguay s both threaded nuts 43, 10 their respective

mounti ng brackets 14, and therefore both head assenblies 18, to nove
‘linearly along the U-axis either toward or apart fromeach other. A
servo notor 4Woiwnswenected to | ead screw 42 to rotate PEHUSHOOMY 42
.in either direction and thereby contrp{ the linear displacenent
between the two head 15 assenblies 18. T-bar 32 is
connected to wash HBUBLADGedrBEket 14 using a pillow block (or bearing
sl eeve) 48 having a bore 49. Horizontal portion 34 of T-bar 32 is
received within bore 49 of each pillow block 48 and allowed to slide
horizontally 20 thereal ong. Vertical novenment of T-bar 32,

however, 1  sinultanebus| yd &ldprhchaead Aapsmndat Foy Ui vkehsan dngertien) |y
with respegt to the PC board. . Eac I || ow block 48 i . verticall

adj ust abFeSV\A’ Pﬁcﬁlégﬁeg?rtjcf’%eoﬁ?ﬁ%§ € §§8H5ch?§?°nentgu§§f‘di ﬂlﬁf‘u&%@nt

screw 50 tRhat _] t t e : | a I

16 <" Rotat PonespeiBLy Wit Yrl BHECEyDE hotipy Bt el Sidhiits TBRRHT Y
to nove veatigal syiddifidad asde@fildels haveaghmeahs ovs ke &heAdjcal WBRbsi S

made to ensure that each cutting bl ade resides at a proper cutting
position 5 of an inserted component, said clinch head assembly comprising:

6 a frame defining a horizontal axis and a vertical
7 axis;
8 means for mounting said head assemblies to said
9 frame;
10 a linkage mechanically connecting said head

11 assemblies to each other so that both head assemblies may be

12 simultaneously displaced along said vertical axis;

i3 means for vertically displacing said linkage along

14 said vertical axis; and

15 means for displacing said head assemblies along said
16 horizontal axis, said horizontal displacement means being
17 operational independent of said position of said head

18 assemblies along said vertical axis.

1 2. The clinch head assembly according to claim i,
2 wherein said linkage is a T-shaped element having a horizontal
3 portion connected said head assemblies to each other and a

4 vertical portion connected to a displacement actuator.

1 3. The clinch head assembly according to claim 2,
2 wherein said displacement actuator is a pneumatically powered

3 device.



'V\D 971““1“" muumuml t he PC board.(as shown |nplgrégusg)7/ gg??ﬁg a

cutting operhatibn.s T-bar 32 allows both head assenblies 18
."to be noved, at any time, both horizontally along the U axis when

servo 5 mye r.,,ggwj‘s activated and | ead screw 42 rotates, p@guseibsosal |y
when mai n pneunatic actuator 38 is activated. One advant age
" of the cli-nch assenbly, in_accordance 12 with the present invention, is

that use of the T-bar requ es n ctuator to
rai se and | oner both féad cﬁ%@%ﬂboﬁ?%% aﬁsneé'g’éﬁ’y 2:8”?1 ?ﬂe %:HBI:'E'Xl ty
and cost pf yfi§ein SL1ACHASRGERAY 18:ispldddnidiftf m)l'i@ans be‘i?i‘é‘:i%d@@' Na

pneunatlc cylinder 38 raises only head assenblies 18, a relatlvely

| i ght 3 mrfmaitical lgbbewkpedoapt@atoris lifting cycle quickly. In
contrast, prior art clinch assenblies either require a single 15 pneumatic

cylinder to raise both the head assenblies and the | ead screw servo
not or assenbly, or use two gneumatl c actuators to rai se each head
assenbl y % ndependent | ¥ -whefBenctiaclk digad assembly according to claim 1,

2 wherein said horizontal displacement means includes a servo
motor connected to a lead screw, and said head assemblies each
include a threaded nut which is adapted to engage said lead
screw so that rotation of said lead screw displaces said

threaded nuts and said head assemblies along said horizontal

S I < DR ¥ ) IR S I

axis.



notor i s burdened by the mass of each of the two cylinders as It noves

t'he head assenblies horizontally. In the present 20 invention, servo
notor 47 is not burdened in noving the mass of main pneumatic cylinder
38, only the mass of head assenblies 18 and nounting brackets 14. Main
pneumati ¢ cyl \yefiEhsig | S nmounted stationary wi th respecPCTASHAH12.
In"this manner, . neither the vertical drive actuators (i.e., main
pneumatic 25 cylinder 38) mor the horizontal dyjgve actuators (i.e, servo
nmotor 47 or lead screw 42) is noved during respective verticad and .
hori zontal displacenent of head assenblies 18. < 3 operati on,
during or just after the PC board has rel &¢at e a ne hsertion
position, the clinch head assenbly
PCT/ US97/ 00809 0\ - f,ap ipsertion
machi ne begins a-clinching cycle with head n | ovier ed
position, as sho in Figs. 1 and 2. Sigpals aFe fj rst sen 0 servo
nmotor 47 to propeg y spacexy o "es/ 18 @gpalfit from ejpch ot her,
according to the sye — c:L’B [/’—
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5 of the conponent being inserted. As servo notor 47 is activated,

| ead screw 42 rotates causing both nuts 43 and nmounti ng brackets 14 to
nove horizontally with respect to each other and frame 13. Main
actuator 38 renmmins stationary with respect to the frane. 10
Once head assaw®yi/zs66l8 are properly distanced from eac lpCaii$97/00809
Jpredeterm ned anount of air pressure is applied to main actuator 38
whi ch causes T-bar 32 to rai-se vertically 2/5a predeterm ned anount.
T-bar 32 simultaneously forces each head assenbly 18 to nove froma
| owered position, as shown in 15 Figs. 1 and 2, to a ragsed and clinching
position, shown in Figs. 3 and 4. Once in the raise positﬁbn, each
head assenbly 18 activates to cut and clinch the |egds of an inserted
conmponent, as is known in the art. Conpl et of thejcli o ycl e
i ncludes main actuator 38 to retGFh headfe$senbl i es o theiheiered
position shown in Figs. ] and 2. r‘ ] Owni nig t WA\ NP
construction of the inveption, th? tagsenbl i es |18 - MRqui ¢kl y and
easily renoved for repai S 20r cljtiy r epl facene@==¥ her gby
m ni m zi ng down-tinme of -t ' I gent . 0 renpvefeither
or both head 25 assenbljes ﬂ8 m § her 1, untibng bragket 14,
set | — ©
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screw 37 is | oosened and horizontal portion 34 of T-bar 32 is renoved

frombore 35 of vertical portion 36 and from each pi |l ow bl ock 48.
Once horizontal portion 34 is renoved, either or both head assenblies
.my be renoved from each respectlve WO 97/ 25166

PCT/ US97/ 008Q95 9725166 10 o URQTVURY7/BIBET k et
14 wi t hout dlstur |ng or ot herw se changi ng verti cal di spl acenent
“adjustments already set in the machine. Head assenblies 18 nay be
easily re-attached to each respective 5 mountd/8g bl ock 14 and hori zont al
portion 34 inserted through both bores 49 of each pillow bl ock, and
bore 35 of vertical portion 36. Since use of T-bar 32 retains
previ ous adj ustments, no such mai ntenance is required and the
clinching assenbly may be operational i medi ately. 10

Wt hout departing fromthe glst t he present | nventiony head
assenblies 18 may be noved alon axis 42 u5|;b\ei?er dr ve,n§ans
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pneumatic actuators or hydraulic actuators. Simlarly, main pneumati c
actuator 38 nay be substituted with another type of 15 suitable drive

mechani sns i ncluding an electric |inear notor, a solenoid, an electric
.motor connected to a | ead screw and engaging a threaded nut, or

an hydraul i CyRFi4adsOr - Furthermore, horizontal porti onPEHUSH#080D
_vertical portion 36 of T-bar may be nade intggrally as a single
el-ement. - WD 97025166 4

PCT/ US97/ 00809 What is clained is: 1 ’ 1. A clinch-head

assembly for use with ardinsertion 2 machine for inserting electronic
conponents, said clinch head 3 assenbly being of the type including two

head assenblies, each of said head assenblies having nmeans to clinch
the |l ead wires 5 of andinserted conponent, said clinch head assenbly
conpri sing: 6 frame defining a horizontal axis and a vertica
7 axis;
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8 means for nounting said head assenblies to said 9 frane; 10

a linkage nechanically connecting said head 11 assenblies to each
ot her_ so that both head assenblies may be 12 sinmul taneously displ aced
al ong said vertical axis; 13 means for vertically displacing
sai d |inkage ¥®ewpsiésld4 said vertical axis; and 15 PCTSAHA8990 r

di Splacing said head assenblies along said 16 horizontal axis, said

hori zont al di spl acenent neans being _ 17 operatianal independent of said
position of said head 18 assenblies along said WéPt i cal axis. 1 :

2. The clinch head assenbly according to claim1l, 2 wherein said |inkage
Is a T-shaped el enent having a horizontal 3 portion connected said head
assenblies to each other and a 4 vertical portion connected to a

di spl acenent actuator. 1 3. The clinch head assenbl yz
according t | aim 2, 2 wherein said displacenent actuator is a

pneunmati ca q? powexed 3 device. .
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WO 97/ 25166 PCT/ US97/ 00809 RTWM P
12 1 4. The clinch head assenbly according to claiml, 2CoPY
wherein said vertical dlsplacenent means includes a 3 pngymaticaldy
power-ed actuator. : The clinch head assenbl s rdin%%%g
ervd

(APINICN,
claim1l1, 2 wher aid horizont aI dis i ncl ud SREMEEE
,-not'or connect ed ﬁéfl ead sc?’gwm aﬁégﬁrbasseng'ﬁl es each ™

I ncl ude a

“threaded WA AONAE AHERYIION PUSIRBS iR THRAATERT SOOPER ABIONPHEATY L ETYON

of sai w6 taeeSe oou ¢l t+hfreaded—mtts—and—sard—tHead
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(57) Abstract

A clinching assembly (10), for use with a component insertion machine, includes two clinch head assemblies (18) that are selectively
movable along a U-axis (16) parallel to the circuit board, Each clinch head assembly (18) is further selectively movable along a Z-axis,
perpendicular to the circuit board. A single pneumatic actuator (38) is used to raisc and lower both head assemblies (18) simultaneously.
Vertical movement of the actuator (38) is translated through the T-shaped linkage (32) to vertically displace both clinch heads and
simultaneously, allow horizontal displacement of each clinch head independent of the vertical location of the T-shaped linkage (32).




