TERM NAL STRI P APPLI CATOR The present invention rel ates general [ﬁ&f;Lo?’s 6D
applica- tors for autopmati‘cally crinping successive termnals or connectors
to wiles where the term nals. or connectors are provided in strip form and
nore specifically to an applicator that ig specially adapted to accept and
apply: continuously nol ded term nal or connector strips of varying pitches,

sizes and shapes wit hout req?EBE?QAEL§E%§§L§Q%H§EQQQQ§ or extensive
modi fications to the applicator for each pitch, size, or shape of term nal
strip. ~~This application is a.divisional of GB patent publication no: _
2203081.  Prior applicators have been proposed that can be used to apply
term nal strips of varying wi dths, and/or pitches by substituting nunerous
¢onponents on t heThappresent invientiend red@tes syenexhilly o vapplhgathe
arrangenment ;0 n rd qgﬁgg§g : I I vot
points of ck#%%gl?ﬁgsggﬁaﬂgﬁﬁggﬁ%gtgg?ﬂ%ﬁ%&%t ea d?gﬁéfggﬁgfﬁg?ﬁgbgg P
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whi ch increaggitiffohsTy netded terafindld dicammetest OstaiPsi 8€r eases the
probability of erroneqQuS_assenhly and adj.ust nent, of tge a lcator. ‘In
addi tion, tHEAEYRGOBIEEhRS,| Fdes, AndhSNARES WHEROUS FEMIBEBIeans f or
?ﬁndl :j ng E‘ermae_éis&t aag&slmemf loaf ra‘:miwsnlie mtlifiﬂgcstimlssutol thentours.
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sel f -  publication no. 2203081.

 Prior applicators haVe been proposed that can be used
to apply'términal strips of'varying widths, and/or pitches
by substituting numerous components on the applicator
strip feed mechanism and/or by varying the'afrangement of

' components of the strip feed mechanism such as varying
pivot points of drive links or utilizing adjustment
‘features to vary the positional relationship of the
operative parts'of the machines. All of these proposed
solutions require special adjustments to the strip feed
mechanism or removal and substitution of working parts of
the strip feed mechanism between the application of
dissimilar terminal strips, either of which increases the
time needed to set up the applicator and increases the

. probability'of erroneous assembly and adjustment of the
applicator. In addition, these proposed applicators'fail
to suggest a reliable means for handling terminal strips
having terminals of varying structural contours.

The advent and increasing use of continuously molded
insulative terminal strip technology ihcreases'the struc-
tural variety of terminal strips available for high speed
and high volume application, and the need for a self
adjusting applicator that can apply a wide variety of



adj usting applicator that can apply a wide variety of 2 continuously
nol ded insulative termnal strips of varying pitches, term nal dianeters,,
termnal strip widths and term nal shages. Continuously nolded |nsulaﬂVVe
strips are fornmed by nolding a strip of spaced plastic térmnal 5~

~insulati naoaeﬂﬁuaaslyr aa;ueasalmsuuaf'dxtweort@i—naﬁm 6. bengEhvatyiRg strip .
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tgigsnal %ﬁQEhaBgetﬁétgF§l e¢uﬂﬁiﬁaa elng orngﬁeiggagﬁgﬁger ofesrgeg
and shape%ecteﬁ byapprsti Fo@&hh?ﬁ(BQCﬁiQnﬂrﬂﬂkﬂedehheeehetweanects ri ght
angl e fe”ﬁé@aﬂ'Eﬁeﬂﬂﬂﬁlsora%%ﬂﬂﬂd%d¥fﬁl § ard hen Ph@kt Phpposed

applicators have not ,di scl osed or suggested a satls actory selt-adjusting

nechanlsdV%FB%ncﬁheaé8§HQa§iMﬁm?QHﬁiﬂ&%/Qﬁ conpieteathe epgsanare conti nu-

ously jppol ggg1yenslaad TerminadN G35 il dorsdP! Yy | to awre
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of the stiNpuiatangehoNa AL S (RLAE YR PRERON | | Som be
descri bedpatthent fbrmmsmam@@w ctfiﬁpweaarwentpeﬁtlon of the

terminal, a plastic funnel portion for dlrecting a wire
into the metal barrel portion and, if desired, a terminal

15 portion to insulate the metal terminal blade; the metal
terminal blade being formed in a number of sizes and
shapes, for example, lockxng fork terminals, female
disconnects, rlght angle female dlsconnects, and male
disconnects. _

20 Prior proposed appllcators have not dlsclosed or

_'suggested a satisfactory self-adjusting mechanlsm,that can

accept a wide variety otlstructurally_disparate.continu-
ously molded terminal'strips and accurately apply each:
terminal to a wire without the need for readjustment

25 and/or exchange of the working parts of the strip feed |

mechanism. - -/
Varlous aspect of the 1nventlon w111 now be descrlbed w1thout

NN

11m1t1ng the scope of the invention.

The objects of the present inventlon are the provx-_
30 sion of an applicator for applying 1nd1v1dual terminals
provided on terminal strips naving varying sizes, widths,
terminal structures and/or pztches without operator
_adjustment or modificat1on of the termlnal strip feed
assembly of the applzcator between the application of
35 dissimilar terminal strips: the provision of a terminal
strip feed mechanism that automatically and accurately
adjusts for'variations-in'terminal.pitch in different



The objects of the present invention are the provi-. 30 sion of an

appl keator for applying individual termnals provided on term nal strips
havi ng#varyi ng ‘si zes, widths, term nal structures and/or pitches w thout
operator adjustment or nodification of the terminal strip feed assenbly of
the applicator between the applicati-on of 35 3dissimlar termnal strips;
‘the provision of atermnal strip feed nmechanismthat automatically and
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R R i L G T

term nal strips; e provi sl Stri

that -aut omat i caldyp1adidtds Qe Ha4E Nalt Sld RS 0fy i MidiE Wiglt hs and

varying term nal "contours to accurately laterally position~and hold each
terminal strip rjcdgtyecdmida faed g RN i f Gridendrand ShaRyiaig an |
applicator that -elimnates the risk of damage to the insulative covering of
“a termnal duri ngraewlargentduided edddurdt 1o M d therdlArympuli tSilon mnd
"Termnal strip as used herein includes termnal and connector strips as
“herein di scl osehcdl eaph crprmiaiaints tagip atelatst veAcomricher(faenl triess haTeisawmt
“invention there is provided-an applicator for sequentially applying _
terminals to wi g \ilhe oxord aigmioflan arplgraataedhat iddsininstas sthep
formwi th insulatiqgn connecting adjacent terninals, conrprisi ngcif a machi ne

body: -opposi ng FLisghRf Ftage ke Kk ingw aldiwe cR¥eTiRg Rf Ry LEinay

ver an i ri ie; for iall vancing a |
f gran' ﬁa?eog te -é ura}.rfg srg)vedraeri_cerreoapstheo ternm uneat fro tai'ge atecrmr;'.q'xa%. ead

' strip. Terminal strip as used herein includes terminal |
~ and connector strips as herein disclosed_and any |
equivalent variations. i
According to the present invention there is'provided
an applicator for sequentially applying terminals to
wires where_the terminals are provided in insulation
strip form ﬁith insulation connecting adjacent
terminals,_coﬁrprising:
a machine body;
opposing aligned upper and lower die éets each
. o including a strip severance die and a crimp die;
| means for sequentially advancing a lead terminal of
the terminal strip intolalignment with thé upper and
lower die sets{ and |
a rﬁm assembly mounted for reciprocation within the
maéhine,body, the ram assembly including die set
mounting means-for interchangeably_mduntinglthe strip
severénce die and crimp die of the.upper die set to the

‘ram assembly, the cri:ﬁp die being mounted to the ram

aséembly with a limited freedom of movement relative to



the termnal strip into alignment with the upper.and |ower die sets; and a
ram assembly nmounted for reciprocation wthin the machine body, the ram
assenmbly including die set nounting means for interchangeably nounting the
strjip severance die and crinp die of the,upper die set to the ram assenbly,
thé crinp die being nounted to t'he ram a#enbly with a linmted freedom of
novenment relative to the ram assenbly in .the di rectlon of its length and

bei ng spring a p i v n h that as .
the ram asseﬁgkyéﬁg % 3%#2% %ﬁe%?%lft?g (fl%tetilogl |sgr5§e§%n resﬁlacently S
engage. and ppeyagt sEQE.Ng' 23 a8fedd the PHIActh adie taRd s G R @IRce of
the termnal fromthe termnal strip by the strip severance die and as the .
ram assenbl yais, r sueactedtt be ehicTRadi @s@em®1YS 160 aBivainkeldheHeeloFing from °
t he dies. O her objects and advant.ages of the present invention over

exi sting artdierﬂrs dasposkeld kecoesidpeatdyt ehgaget badf @rewsntg detailed
specification, are acconplished by neans hereinafter described. 5

Enbodi nent's setatéonnednti S8 rwilnaln e figedand: Alerd nigy swap rencex afpl e onl y

and with reference to the:-acco nyi ng drawings. in which:- FIG 1 is a

per specti ve Hhamﬁﬁgmbpa&nfﬁem ggﬁt%ﬁ @H‘E’G&yisﬁglﬁ’h@ycGh@eSftréP t he present

t f t th I t f FIG 1,
'SRX&”n'g"?he Spepreaee: oier 2ed pRabee Fam peremehy: da. Tetrasted cfe

~crimp die extends to str:.p the terminal from the dles



FIG 3 is a front view of the applicator of FIG 1, show ng the
applicator's feed finger fully advanced agai pist a locator block. FIG 4 is
a sirde view of the applicator of FIG 1, vigwed fromthe termnal strip
entry side of the applica- tor. FIG 5 is a sectional view taken along |ine
5-5 of FIG 1. 20 other objétfs @nids aavelmqese\mpftﬁélepﬁ@@énﬁaiﬁveﬁtﬂahG

1, viewed fromthe } pal applicat or

‘sectional. V|éﬂY?5k%%§% F?ﬁek7§# fgfléﬁﬁé' §ﬁ%ﬂ%%g??ﬂ%rﬁﬁblffﬁPth§
feed finger ftolyowﬁnqadetdlled,speclficatuanésaﬁeaaccmmphishedebyleM/of

t he appli cat LGt | s termnal strip positioned wthin
t he feed tragﬁe£$ F%é%%%%??gg?o?agﬁ?é?e is a partial side viewsinmlar to.
FIG 8, depicting HoPRHFERstfolRecinveREion whdi. pPwrReddesarabed dhewdveall track
of the appli cuedpPle pney and vitharptatenes toi the FreqPrenitmeraingscdn 8 and 9

depicting a ﬂﬂPF? Tnsulated di sconnect strhg'p05|t|oned within the feed
track of the appl iC:¥orl @ perspegtive drawing af tameappl deatorne 11-11

of FIG. 3. Fléabddy ﬁ%afmexabﬁdegtpetsme p‘t‘és@rﬁﬁ"h}}%éﬁtidﬁ ram assenbl y

13.is a parti ront view of the

of th%appllcatorrigijrF
upper and | ower i at?o%ss?rfﬁ°§§vgﬁéﬁb8§m§§$ anR3 icator @f pBEGH ak.front
view of the whewimgdthevepplicapbopgsdiferd finger fully retracted.

FIG. 3 is a front view of the applicator of FIG. 1,
} showing the applicator’s feed finger fully advanced
agalnst a ‘locator block. :

\—15 . FIG. 4 is a side view of the applicator of FIG. 1,
viewed from the terminal strip entry side of the appllca-_.
tor. |

FIG. 5 is a sectlonal v1ew taken along llne 5-5 of
| FIG. 1. .
20 ' FIG. 6 is a side view of the appllcator of FIG. 1,

viewed from the terminal exit side of the applicator.
FIG. 7 is a sectional view taken along line 7-7 of
FIG. 6, showzng the applicator’s feed finger fully '

| retracted.
25 . FIG. 8 is a partial side view of the applicator of
| FIG. 1 depicting a ring terminal strip pos1tloned within
o the feed track of the appllcator.-

FIG. 9 is a partlal side view sxmllar to FIG 8,
depictan a flag disconnect strip posxtloned within the
30 ' feed track of the appllcator._ '
FIG. 10 is a partial side view similar to FIGS. 8 and
9 depicting a fully insulated disconnect strip positioned
within the feed track of the applicator.
FIG. 11 is a sectional view taken along line 11-11 of
3% FIG. 3.
| | FIG. 12 is an exploded perspectlve drawlng of the ram
assembly of the applicator of FIG. 1. |



5 ' FIG 15 is a perspective drawing of a continuously nolded ring
termnal strip that is applied by the app}ica- tor of FIG 1. FIG 16 is. a
perspective drawi ng of a continuously nol&ed flag di sconnect strip t hat\#s
applied by the 10 applicator of FIG 1. FIG 17 is a.perspective draw ng
of a continuous! prgul dad ifsuld partidlatsxbritened & dbs conaeappatr apdt hat is:

- applied by he _appli.c f r enbodying the concept of
the present gger EH§3§F%&I?% sli(fq? ér?a‘é[%}aaa'géé)éne&ﬁgy by a nuneral 20 in the
acconpanyi ng dr aRlGgs 14 Aspla eexdriad0 frantidebew oficthecuppdy and a ram -
assenbl y 22§8Q?gnsg§h i & gddggﬁhanlsn123 and a track assenbly 24.

Appl i cat or esl as an |nterchangeable unit that can be nounted in . i
.a pressdhaving 281Gee ﬁslﬁoaem9£§9 Lve drawing cof atn aontAbupusdy Ram |

assenbl y 22mb§d€auﬂiﬁ feQrmigwl0Galp E%Haé"h§“a§bﬂlédt5 Ehh”aBBQHer body
21. As best seeg I GS.. 11 and 12, ram assenbly 22 |n | udes a"ram body
t

25, die adjBR¥n® EFalé 26, a shoul der bolt 27, an internal die 25 .
* bi asi ng mechani sncandsariwhogensﬁaﬁtwmﬁx@lefsstcaﬁcmhaheupa die

bi.asi ng nmechani cludes a ranlsprl bot h cont ai ned
within a bo‘P@T HLEEPQIS} £¥$:%§§¥) kFQIéY Shecomuni -
cates ygth apptiddtorDos cu@aganenh prnh35 IS flxedIK 30 nounted in a ?ore
36 in p|ston 31 (0] ect_thr slot 34 eu ort on 0]
bore 33 is threaggﬁ 39 é@bfb@qﬁiﬁﬁ gquénagﬁng 9|ﬁ§g§ﬁ8§98§ Ypol t 27
.into threadndldedefﬁ31yonmsnlqmadu;émakgﬁdisnommecbnthipothaeIdsd sprlng

79 and Pl esapbeida By UM et oF r1c. 1. O

An.applicator_emquying_tha'conCept of the present’
'S invention is designated generally by a numeral 20 in the
accompanying drawings. Applicator 20 lncludes a machlne
body 21, a ram assembly 22, terminal feed mechanlsm 23 and
a track assembly.24._ Appllcator 20 is designed as an
interchangeable unit that can be mounted in a press having
2> means to engage and'reciprocate ram assembly 22. |
' Ram assembly 22 is mounted for reciprocal action
within'a track in machine body 21. As best seen in FIGS
11 and 12, ram assembly 22 includes a ram body 25, die \;J
"adjustment dials 26, a shoulder bolt 27, an 1nternal die
s Dbiasing mechanism, and an upper interchangeable die“set
28. Internal die biasing mechanism includés a ram apring
29 and a piston 31, both contained within a bore 33 o
medially positioned in ram body 25. A slot 34 communi-
cates with bore 33. Die engagement pin 35 is flxedly |
e mounted_in a bore 36 in piston 31 so as to project through
slot 34. The upper portion of bore 33 is threaded to
receive shoulder bolt 27. Driving shoulder bolt 27 into
threaded bore 33 forces sprlng 29 agalnst plston 31 te
preload spring 29 and bias pxston 31 downwardly. pln ,:'



abutting the | ower edge of slot 34 and preventing further downward novenent
of pjston 31. As shown in‘phantomin FIGS. and 3, a camsurface 32 is
formed on a rear surface of ram body 25. 5 - - As seen in FIGS. 12, 13 and
14, upper interchangeable die set 28 includes an inner termnmi nal barrel
crinp die 37ahndtango&ha’hauaﬂeﬁdqzlQtwslancﬁ4dandSﬁrevEnelsqtfﬁ&uner
mount ed with t ha ek xe t readed
hore 41 in b%@‘é’?‘ﬂg&a hl?%ﬁ;ﬁ% %O Mél}l%)}n |élssu ‘%‘ls{(i)nﬁs{e grhgﬁglen 3 e 38
accepts nnunFIﬁgobalﬂnd03an@-&ﬂﬂmﬁ?#ﬁﬁF%eﬁ%vb? fermed omtazgepy nerely

| ooseni ng boggrfgceTg@n&gg vy &s . crinp die 37 includes a boss slot. 44
t hat accepts boss 42 and perm.fs novenent of crinp die 37 relative to _boss

42 in the Xirecti 8% 8peDs IMFIGS ke 0l NG Hte YRPCFninFarFhANGEaR1S Ce
dlte 38d: S sgauéeb&cmuntimlwe@%? izgxnéﬁetéfhﬁiﬁai fif&r?élv\&r%ﬁ paalete@bfs
outwardly of cri Q in such a matter as,not to_interfere
with the fre%nﬁnggnﬁﬁgeﬁf%ﬂ%&ﬁEQfQ?:?FVQRFnce A% 3¢ di Big7spt 28.ddyed
\4/1m5t hw di e tmoutitad aadrmuum did cxack ©® aay?y hd:sgerwgﬂhatng i nt odlborg

: en ram.ass i g retr cr ie i as war dly by
spring bi asefi® ﬁFSYBﬁ éi‘ a hfﬁ‘r%%%edrfi “IDW aﬁ?fls éftil’l EQXQEWE& a
term nal 1@n shetr 4t dnsdmsulatilon sevbranese dieki8 acceptdi mo@itingiree to

o cho tor m REFE,P; Aokl ALiSAP %?‘%@f S Eale 25 by PRREED cec

(not shown) bQOSBalngnbp&Esﬂodle rhazrea enuma giead?r incilngdesg
force is 30 gp d t eg;é r
crinp die 37§|§b§§|322t QQ E #? ton 31t u?ngiégngkg%ﬁ%ﬁ@

i nswt’ati on sefi §r§89eﬂéﬁcé7d|r@1@8=1t‘@ sttq |l?9%5t‘b3 nimathe dirgesipPni pdm the
pocket ofjsdi gnd81ength of crimp die 37. Insulation severance die 38

- is securely mounted to boss 42, the front face of which
projects outwardly of crimp die 37, by bolt 40 in such a
matter as not to interfere with the free movement of crimp
die 37. ' ' -

20 Crimp die 37 is received within die track 39 and
mounted to piston 31 by inserting pin 35 into bore 45.
When ram assembly 22 is retracted, crimp die 37 is biased
downwardly by spring biased piston 31. As crimp die 37
initially is driven against a terminal on the ram assem-

25 bly’s ad#ance stroke, crimp die 37 is free to move against

W, the bias of piston 31 and thus applies a first gripping -
force to the terminal until the upper edge of die 37
engages positioning bosses (not shown) on the innermost
die adjustment dial and a greater crimping force is

30 applied to the terminal. As ram assembly 22. is retracted,
crimp die 37 is driven by the bias of piston 31 to full
extension past insulation strip severance die 38 to strip

" a terminated terminal from the pocket of die 38.
As best seen in FIGS. 2 and 3 terminal feed mechanism

35 23 includes a slide shaft 46 mounted for reciprocal motion
in machine bedy 21. A shaft spring 47 is mounted to slide
shaft 46 by a shoulder bolt 48 to bias slide shaft 46



As best seen in FIGS. 2 and 3 term nal-

feed'nechanrsn135 23 includes a

slide shaft 46 nounted for reciprocal notion in nmachine body 21. A sh\Pg
spring 47 is nmounted to slide shaft 46 If§ a shoul der bolt 48 to bias sl

shaft 46

towards the left as viewed in FIG 2. A feed link

49 i s

pivotal |y ¢Epdies! éﬂenﬁebtnesboﬂ&waa 3% #70.val. Shalfedd Wil 45 fegd finger

52 bei ng piyvot al nounted to one en
by a tormRﬂV%&ﬁiﬁ%

ink 49 and bi ased cl ockw se

mounted 5PpPﬁ°53nﬁDgﬁF¥dzﬁoh¥|4k9¥¥ﬂﬁtsnﬁfﬁn%%tally

carL i eﬁ a wictorel eeed of i iged 32nhe4ﬁqt pz.dbmalfyeen?xﬁﬁwrt&é?whmor dance
tht wnoin o
\pl)mhantome o rf%%&a#]i@? 8% éﬁgfﬁiigg gggzﬂﬁ' d %n&%\?fg%ﬁﬁf%el 32 of -

. ramassent8d. 1A Zﬁxnmzrnouatednbbysndesshe\ﬂmaﬁsd givera iy msesface 32 °
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fi nger 52.ageordanceseithythe rscrlp:paetéont of Gdrqﬂaaﬁxacfﬁpté .ng M7 drives

15 slide
finger 52

I nt erchangea

éiyffogf?ocatl ngtéﬁobﬁf n ghx bitg fg%?ei'tildgii&#'% 14

t the

r ract feed

feed '

spose 1n the

path of f & ¥8 fispesed, memaaﬁdcweérzg@aﬁq 3Rataf tmam fagsemhlyxt ent of
the adyance of AgeFarOagsémety 23 isAadbaabeae% Ik il cﬂaﬂm dleedugf erred

formof die set, 54 include cat or cri.np_die 57,
Ul ot i o 2 v es Een Eal Lowe S et oand ERvs S1de RARRIAS £yt £ 50,
Locat or blmigh®agaihstethe bias btnsprigw 49, s &he(nseiez 18, 23 ext endi ng

in the 25

of feed‘haﬁfq

15
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35

assembly 22 is retracted the compressed spring 47 dr

and an

LA "ol S0 0088 BRCRRARGAR FARSUA i el end)

ives'

slide shaft 46 toward. the left, plvoting feed 1ink 49 to

advance feed finger 52. :
A feed locating interchangeable die set 54 is -
disposed 1n_the path of feed finger 52 to limit and

.precisely locate the forward extent of the advance of feed

finger S2. As best seen in FIG. 11, the preferred form of

die set 54 includes a locator block 55, a crimp die 57,

and an insulation-strip-severahce die 58, secured to

machine body 21 by bolt 59. Locator block 55 includes a

feed finger guide lug 61 (see FIG. 2) extending in the .
direction of feed finger S2 and disposed to guide the -
distal end of feed finger 52, which is biased doﬁnwatdly- -\
and thereagainst by torsion spring 53. Feed'finger'sz is

advanced toward die set 54 and agalnst an abutment

shoulder 62 formed on locator block 55 to locate feed
finger 52 and precisely position a terminal carried by

feed finger'sz above terminal strip working die pockets of
die sets 28 and 54. Interchangeable die set 54 can be
formed as an integral component presenting die surfaces
opposiﬁg die set 28 and an abutment'shoulder disposed in
the path of feed flnger 52 in a position to precisely

locate the lead terminal carried by feed fznger_sz.

Alternatlvely,

I



and t hereagai nst by torsion spring 53. Feed finger 52 is advanced toward
di e_set 54 and agai nst an*abutnent shoul der. 62 forned on | ocator bl ock 55
" to hogate feed 30 finger 52 and precisely position a termnal carried by
feed finger 52 above terninal strip morklnggdle pockets of die sets 28 and
54. l.nterchangeabl e die set 54 can be for as an integral conponent
preSentlng di e surfaces opposing die set 28 and an abut nent shoul der
di sposed in 35 the path of feed finger 52 in a position to precisely locate
the | ead tgsdA natercdandcadldbyibesst LBNERT b&8DIroM de@r ReH ¥Rl dbutmentupper
i nterchangeabl e die set 28 nmay be provided with an abutnent shoul der
gr ovi di ngshhedsaneroviahotz ome chmerfeotsidnyof qratise)yt heakesgl therrsianal carri ed
y feed finger 52. . ° FIG 13 depicts the preferred die pocket contours of -
the outer tewp@gédcamsm avi tredsfingers®rer ance dies 38 and 58 that cooperate
to sever ‘a terminal froma ring termnal continuous insulation strip as
shown in FIG 15. FIG 14 5 depicts the preferred die pocket contours of
t he inner opposed crinp dies 37 and 57 that crinp-the barrel portions of
each termnal. The size and shape of these die pocket contours wll vary
with the size and shape of the individual termnals: Medially fornmed in
each pocket 10 of each die 37 or 57 is kerf 65. Kerf 65 is a shall ow sl ot
formed by two sharp edges that extend across the thickness of dies 37 and
57. Kerf 65 prevents rotation of a connector engaged between spring biased
crinping die 37 and lower crinp die 57 during severance of the connector

A



. nmetal connec

15 fromthe connector strip. .In preferred formkerf 65 is 1.27 to 1.5 x
[err] m(.005 to .006 inches) deep and 12.7 x 10 m (. 050 inches) in wi dth
and spring 29 a-ppl ies a biasing force of 72-124.55N (15-28 | bs). Theyvs
di rensi ons of kerf 65 and spri.ng force of rirng 29 can be varied to nost

£ s velv ari _ E
Sf e\%;'t V(rao%/a'?rr :)Ircr) F%Z‘Teh ?L&d%ma@s %%?F%gﬁfpgébgggag P(Q%t hgr{r?r)c’gﬁ'J crcﬁ I cal
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connect or ssinp figgmesl Lyoriwe rshacp cedges bbbatpextends across ¢he 5 posed
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ors or termnals avrngame rrel
shown) and & FonpectOm @ngRgest hefveen smjmcohlased crimping die 37

and lower crimp die 57 during severance of the connector
15 from the connector strip. In preferred form kerf 65 is _

1.27 to 1.5 x 107 *m (.005 to .006 inches) deep and 12.7 x 10" (.050

inches) in width and spring 29 applies a biasing force of 66.72-124.55N

S

'(15928 1bs). The dimensions of kerf 65 and spring force of spring 29
can be_varied to most'effectively grip the insulative.barrel' _

20 portion of the terminal to prevent rotation without

' damaging the insulative barrel:; the most critical requlre-
ment being to form kerf 65 with sharp edges.

Referrxng to FIG. 2, a lever 66 is pivotally mounted
_ by a pin 71 to the end of slide shaft 46. Lever 66 can be

25 rotated counterclockwise, to cam slide shaft 46 toward the .
right, to effect a preset amount of retraction of feed ~
finger 52 which fac;lxtates the removal of terminals from
the applicator. '

' Track assembly 24 accepts a varlety of termznal or -

30 - connector strips of different widths and terminal or _'
'connector shaées and automatically adjusts to accurately
position the strips relative to terminal feed mechanism 23
"and die sets 28 and 54. FIGS. 8, 9 and 10 respectively
depict the ring.termihal strip, the flag disconnect strip,

35 and the fully insulated female disconnect strip of FIGS.

15, 16 and 17-positioned within track assembly 24.

LI



As best seen in FIGS. 3-6, track assenbly 24 includes 10 a track 75, track
coverx 76 which is nounted on and biased toward track 75 by bolts 77 and

springg 78, .a strip pusher and wire stop asgenbly 79 (shown in FIG 5), and
a drag rel ease 80. Track 75 includes a per|ZEeral al i gnnent edge 81, a :
pl anar drag floor 82aeHjafethese en@n@mbdn%tﬁnﬁhﬂiiVuﬁfuﬁggﬂnsiuaadaa

t | bod f 2 K :
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i ncludes a pusgreripap oﬁﬁioﬂbantcaﬁrﬁbEk%éﬁiﬂWﬁdﬁﬁﬂﬁﬁbﬂ@uﬁi9@efﬁlﬁa2§ 5hr5t'
end to track 75 b I ns_8

tor prings, 88 that bias |'i1nk
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mounted to pushetabacoﬁﬁeaton orctedmind 1t gmuﬁraln.pusher bar 85 in

parallel alignnment n 3l.tq a aI| n 30_t 'na
strip t her ebet ween; x% ﬁﬁ%BgEgg 3[8 g.g Edsé‘d%ﬁag%uq% o?ﬁe*nﬁﬁﬁwe
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pusher bar 85 a nst e advan e termn Str and
bar - 85 toward amﬂb wirerspepi pasenbdy 7Padishpwmn e HTeS'a-du-’rog. ead oA qbnager

ggr é5 's chantg] gdsh gl Ierdckeh s 1nk1tdes® d ’bﬁﬁf&f&fi@@f‘ﬂ@hﬂéﬁtb&&&@e”
81, a planar drag floor 82 adjacent to and coextensive
15 with edge 81 and a terminal body channel 83 spaced
inwardly of drag floor 82. Track cover 76 includes an
outer peripheral drag flange 84 facing drag floor 82 and
coextensive therewith to a point spaced from die set 54.
Funnel poftions 68 of the terminal strip are fesiliently
20 engaged between drag flange 84 and the drag floor 82,
which together act as a brake to inhibit free movement of
the connector strip.
Strip pusher and wire stop assembly 79 includes a
pusher bar 85, mounting links 86 rotatably mounted at a
25 first end to track 75 by pins 87, and torsion springs 88
A that bias links 86 towards a clockwise rotation, as seen
R in FIG. 5. Links 86 are pivotally mounted to pusher bar’
85 at a second end to maintain pusher bar 85 in parallel
| alignment with alignment edge 81 to accurately align a
30 terminal strip therebetween; links 86 being disposed
| parallel to each other and forming an acute angle with
pusher bar 85 that is directed in the direction of feed
advance of the terminal strip such that torsion springs 88
bias pusher bar 85 against the advance of the terminal
35 strip-and thus bias bar 85 toward the outer periphery of
- track 75. The leading end of pusher bar 85 is chamfered
to guide a terminal strip inserted thereagainst between



bar 85 and drag floor 82. A forward face 89 of pusher bar 85 acts as a
_Wre stop to axially position conductor inthe crinp barrels of a
connector by abutting the exit face of -crinp barrel of -terminals sucbr
as the ring term- 5 nals of FIG 15 and preventing insertion.of .a wre:
beyond t hbagr i8%p apg dgtag Alaariidd onad foreand fecesspnof pusher dar be

dded t r i.ns 87 to o
Bhaed o BeeackRdd W uisd wdh ARigh sy | QUQLRt o Bghaleglle il BT 10
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I nsureg that pu act as an effective wire stop term na
strip osPPﬁa P%h%ﬁggné d Prev?ﬂﬁﬁ?ﬂQb"?grﬁbgptPGnédWBﬁﬁﬂhanmﬂI|ng :
end of'putherchdmp85anﬁeang its outer edge such that pin 90 abuts the inner

f f tergynal cri e 37.10 reven strip pusher '
Zg;eﬁgfyo79 fr gﬁ#ﬁﬁf#ﬁf {ggihgrﬂﬁ?P%f PRt § PgnSS %9 addeds; pins
91 are posét bdasdMnﬁi@gdgﬂcsjeaerdawmwatdt&%&ﬁa!eﬂentﬁ:he:}doﬂﬁh@t bar ng|5
I s. noved 0 d i S pusher asse y
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pi vot 2@ tbarsn§fge ﬂh&@ki@pﬂﬂvﬁﬁithsrﬂngaqgmumt76!upuahékybagaﬁﬁ€t t he blas
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rel ease | d

| oad appllcator 20, drag s engaged a 8 er bar 'S Iocked
in the opBRGpodBri Shataprajacha underneath pushen barj &%t apdse the plastic

funnel pOihSQﬁés?’QhaQSthsHefie by 'ﬁquta/@E Hy #h ébeeeemw:hgaf Ligps of

B Tho P HAFRIPAL, S keh FoaLIASRAAE RRAREN (1 ack 75 and tr ack cover &
76, ap§ gui dedat piaueb is posit;oned on the trailing end of pusher
‘bar 85, along its outer edge such that pin 90 abuts the |
_'inner surface of terminal barrel - -crimp die 37 to prevent
the strip pusher assembly 79 from extending into the path
of die sets 28 and 54. Vlier pins 91 are positzoned to
20 engage detents in links 86 when the pusher bar 85 is moved
awvay from drag floor 82 to temporarlly lock strip pusher
assembly 79 in an open pcsition for loading a terminal
strip. Drag release 80 can be pivoted to engage track
cover 76 to move cover 76 upwardly against the bias of
25 springs 78 to load and remove terminal strips positioned
therein. o - ) - U
To load applicator 20, drag release 80 is engeged and '
pusher bar 85 is locked in the open p051tlon. A terminal
_ strlp is oriented to juxtapose the plastlc funnel portions
30 ‘68 of the strip outwardly of the contact portions of the |
connector and pceition the strip between drag floor 82 and
drag flange 84. The terminal strip is then inserted
between track 75 and track cover 76, and guided through
the track assembly 24 to position the lead terminal at a
35 _point adjacent die set 54. The connector or terminal
portions 74 ofathe.termxnal.strxp.pro;ect over termznal' _
body channel 83. Pusher bar 85 is then unlocked to rotate -~ =



the track assenbly 24 to position the lead term nal at a 35 point adjacent
die set 54. The connector "or terminal portions 74 of the termnal strip’
projeet over termnal body channel 83. PubRer bar 85 is then unlocked to
rotafe "~ 1S into engagement with the connector strip. As can be seen in
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sequence op@dge Af cthehareet o?fzeaaht éﬁmlﬂﬂﬂe 1%hies H“{ﬁ'@lf RRFY 8D the

| ead term nagy ek S avée&slnésnacraet tsch%iaa Egbho‘t%rm‘i%élh%ﬁﬁi& aéﬁ&gbl y
22 is advanced froma, positio . retracti,on, as seen in Fl

reci procal Q& sthe i I?%f“%il ?Eréﬁgaﬁgﬂcﬁ}%‘ém‘?u@f & BLHIP ¢ h%°rear
“surface 1¢f rlamiaswla(xfil %b@iaﬂéﬁsarvel wiker tona Positidmivitpino the

4 %Sér“‘QECQW?#%éﬁ?%i%é‘%é‘rsﬁ | GockRenEetmipaloan. s 4 HF connect or
strip; ret rqma&w\wmmgmmimuepmabnsem Ainite rehepmatal dohiwel he
br.?=k| ng action 2o of Ep{ﬁggrﬂ,‘élsggrgiﬁglflange 84 against the funnel
N | - The sequence operation of applicator 20 after a wire
15 is inserted into the lead terminal and the press is
actuated is as follows. As the ram assembly 22 is
advanced from a position of full retraction, as seen in
"FIG. 3, by a reciprocal press, cam follower 64 is engaged -
by cam surface 32 on the réar surface of'ram:assembly 22

20 progressively forcing slide shaft 46 to the right which
pivots feed 1ink 49 in a clockwise direction to retract
"feéd finger 52 away from die set 54 and over the next
connector of the connector strip; retrograde movement of
the terminal strip being prevented by the braking acticn

25 of spring biased drag flange 84 against the funnel

N\ _portions 68 of the terminal strip. _

E ' Ram assembly is advanced until inner crimp die 37,
which extends beyond insulation severance die 38, engages
the insulative barrel portion 68 of a terminal strip and

30 traps it against oppesing crimp die 57. Reéiliently
| "~ biased crzmp die 37 and die kerfs 65 grip the insulative
sheath of the terminal with a force great enough to
prevent rotation of the terminal during severance of the
terminal from the strip by severance dies 38 and 58 but
35 with less than a crimping force; preventing rotation of
the terminal induced by severance dies 38 and 58 during
severance of the pe:minal from the strip prevents the



~portions 68 of the termnal strip. Ramassenbly is advanced until inner
crinp die 37, which extends beyond insul ation severance die 38, engages the
i nsul ative -barrel portion 68 of a ternith strip and 30 traps it agalnst
opp smg crinp die 57. Resiliently biased crinp die 37 and die kerfs 65 .
grip the possibil itysbfauhevien severancel ofi theatbeninal eaid de&j”e to
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of th8 tcrimm andsimmediately theneaftex eglaedtopnsdgst iodhn cmirmm
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downward by ram asserrb 22" W crimin for e until ramassenbly 22 is
.10 ful | pSEeRRE 22 o"’&éhu?e"? @Pﬁéﬂnﬁcg rean aggempdy; Gtzrai@t i on. of
ram msethlmﬂ%dvamdleo3§ec&rexn:mdeubﬂMﬂa1E %aa Qiréam spri ng 29 past
i nsul ation strj. s%rancg 38t strlpthet ate? rT”g fromthe
di e pocket of AR AfRRSPR rSE2BR Ad8nPd point -
- just pastisf d:dte}tﬂledadsy tlsesbéasl otFIrﬁm Zpring tﬂ&spastsﬁmsngatlodrl ves
slide sh 6 f O-Ri ¥Qt I | advance
oo hBEEE dedtintg A1h038 €8 SkiD 1OE EerRiNated tEAhA __
from the die pocket ot die 38. . o/
15 As ram assembly is retracted from a point just past
| full advance, as seen in FIG. 2, the bias of spring 47
drives slide shaft 46 to the left to pivot feed link 49 .
and resiliently advance feed finger 52 toward and into
abutment with feed locating interchangeable die set 54.
20 The advancing feed finger 52 overcomes the ‘braking action .
of track cover 76 to engage funnel portion 68 of the lead
terminal and advance and precisely align the teminal with
die set 54. Interchangeable die set 54 is.designed to
present an abutment shoulder 62 that engages feed finger
25 52 to precisely position a terminal carried by feed finger
52 in precise alignment with die sets 28 and 54. _ J '

'Applicator 20 can sequentially feed and automaticaily
accurately position connector strips having a range of
different pitches without the need for any moditication of
the applicator 20.

15 Where "s*® is the 1ength of the stroke of the feed
' tinger of applicator 20 and "D" is the diameter of the
portions of each terminal engaged by the feed finger, the
range "R" of terminal strip pitches that can be sequen-
tially fed by applicator 20 without modification or
20 adjustment of applicator 20 is defined by the tollowing
equation:



abutnment with feed focating interchangeable die set 54. 20 The advanci ng
f eed flnger 52 overcones the braking action of track cover 76 to engage

f unnel~portian 68 of the lead term nal aud advance and precisely align the
ternlnal with die set 54. 'Interchangeable die set 54 is designed to
present an abutnent shoul der 62 that engages feed finger 25 52 to
precisely position a termnal carried by feed finger 52 in precise
al’ignment with die sets. 28 and; §§ ﬁ} heatgr ZQ can sequentially feed and
automatically accurately p05|t‘ n contfect or strl S having a range_ of

different pitches THRIGAKLY Hhercent bauenslioapidesd: termgnalSEpips carer
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CLAI M5 1. An_applicator for sequentially applying termnals to wires where
the termnals are provided in insulation strip formwth insulation ..
connecting adjacent termnals, conrprising: a-machine body; opposing N

aligned upper and l-ower die sets each inclyding_a strip severance die and a
cglnp di e; nmeans for sequentiali'y advancing a |l ead term nal of the tern nal

rip into alignnent with the upper and | ower j ﬁm Iﬂmluﬂm m assenbl y B
mount ed for rgéﬁg%cat ifon within the machine b m I : o
including die set nounting means for- |nterchangeably nDuntlng the strlp :
severance die and crinp di'e of the upper die set to the ran1assenb|y, t he

di e beiyn t t ed fr :
(r:nr)i/remnen!t ereI alt ?vrem?orgt i%aén‘%%séenbfém%aﬂo# rhe‘% %lrg%ftﬁf 1?% %JtT‘P and *
bei ng spri ngvhlz%%edaﬁér@r&é%caemsflaltémafé g Foi¥ed A Al frad #?Jﬂ that as -

‘the ram assenbly is advanced the crinp die’is disposed to resiliently
~engage and preaddy fonivitth dinsulaivnadomtdciimguhjiddAg severance of

the ternminal fromthe.ternminal strip by the strip severance die and as the
- ram assenbl y tiermigtalagt arbrrdpriciimp die extends to strip the ternminal from
the dies 2. An applicator as set forth in cIa|n11 mhereln one of the
~crinp dies of tha L!mﬁ?im(bddx&er die sets S

opposing aligned upper and lower die sets each
1ncluding & strip severance die and a crimp die,

means for sequentially advancing a lead termlnai of c \-)
the terminal strip into alignmect ﬁith the upper and
lower die sets; and |

a ram assembly mounted for reciprocation within the
machine body, the ram assembly including die set
_mogntinglmeans.for.interchangeebly mounting the strip
severance'die and crimp die of the upper die set to the
ram assembly, the crimp die being mounted to the‘ram l
assembly with a limited freedom of mcvement relstive.to
the ram assembly'in the direction of its length and
being spring biased to projectlpast the strip severance
die, such that as the ram.assembly is advenced the crimp
die is disposed to resiliehtly engege and prevent “
rotation of a terminsl before and_during severance of
the terminal from the terﬁinal strip by the strip
severance die and as the ram assembly is retracted.the'
crimp die extends to strip the terminal from the dles ._ L

2. An applicator as set forth in claim 1, wherein



i ncludes spaced apart sharp anti-rotation edges forned—rn—a—mnfk+ﬁg—£H{;__

pocket of the crinp die transverse to the | ength of th
portion. 3. An applicator as set forth in claim2, wh nﬂwm u@m ,“L
assenbl y i n¢l udes a ram body havi ng an internﬁ? ran1bore ext

direction of novenment of the ran1assenb|y, a slot in a face of the ram body

uhi ch communi cabgs We! Brehexiap KOs, of S A9pBkased BhabanadboRgisd

within the ram bore, a pi.n secure I ston being dispose
project out of §heishek tsPaeeaaagaeladsaa&pnanleaaiotaeisw BBgeke fotmedn

~applicator for sequentially applying termnals to wres substantlally as
~herei nbefore deser abedriinl acbepopkett Gfalﬁheobeiﬁ\b ﬁuguwanévbesﬂto
the length of the terminal strip portion.

. l3i An applicator as set forth in claim 2, wherein
the ram assembly includes a ram body having an inte:nal
ram_bére extending in the direction of mo#ement of the
rap assembly, a slot in a face of the ram body which
communicates with the ram bore, a spring biaséd piston
disposed within the ram bore, and a pin secured to the

- piston being disposed to project out of the slot to
engage_and spring bias the crimp die.
4, An applicator for sequentially applying

terminals to wires substantially as hereinbefore

described with reference to any one of figures 1 to 17,




