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TOGGLE- STYLE OVERLOAD PROTECTI ON DEVI CE Background of the

| nventi on The present invention relates to overload protection
devices and assenblies that are used in restraint-canmm ng appar at us
for driving agsR! {3 ed operating nenbers in r eci pr oCgidiiskofMNRTENT ,
and nore particularly, to an overload 5 protection device for use in a
restrai nt camm ng apparatus that oper at es operating nenbers, such as
term nal stitching heads that are comonly used in to insert
conductive termnals in el ectrical connector housings.
Anti-overl oadi ng devices -are used in restralnt camm ng 10 apparatus for

transl ati ng operati noesr DEVICE appar atus, such as

termnal insertion devices fron1exert|ng t oo much pressure or
insertion force on a termnal. In term nal I nsertion devices where
conductive termnals are inserted, or "stitched" into corresponding

openings arranged in insulative 15 connector housings, the stitching

head is GRQKALEHnd of the Inventio

The present invention relates tc overload protection
devices and assemblies that are used in restraint-camming
apparatus for driving associated operating members in
reciprocating movement, and more particularly, to an overload

5 protection device for use in a restraint camming apparatus that
operates operating members, such as terminal stitching heads
that are commonly used in to insert conductive terminals in
electrical connector housings.

Anti-overloading devices are used in restraint~camming

io apparatus for translating operating members in order to prevent
apparatus, such as terminal insertion devices from exerting too
much pressure or insertion force on a terminal. In terminal
insertion devices where conductive terminals are inserted, or
"gtitched" into corresponding openings arranged in insulative

15 connector housings, the stitching head is operated in a
reciprocating motion in two different directions, typically by a
camning éssembly. Sometimes, the openings in the conductor
housing may be made misaligned and the terminals, when stitched,
will impinge upon the connector housing rather than enter into

20 the terminal openings.

When this_occurs, it is desirable to have some measure of
control and protection that prevents the stitching head from
continuing its insertion movement when a strong resistance force

exceeding a certain magnitude is encountered. This protection



reciprocating notion in two different directions, typically by a
camm ng assenbly. Sonetines, the openings in the conductor .housi ng
may be nmade misaligned and the term nals, when stitched, wi

| mpi nge upon the connector housing rather than enter into 20 the

term nal openings. When this occurs, it is desirable to have
sonme neasur ewo®9s31770 control and protection that preventETUs8/#B16 chi ng
head from continuing its insertion novenent when a strong resistance

fmg e 3ﬁﬁfega%&ffdgr@e%tge{ﬁéi'&i@%&u,guggaa SERRC Qg@%ggxg/ ;gg%gr otection

pr ef er abliysprevemntovdiRnt! WEEAT A d1RRd ghE8teE AiNainNti Pfeddldctad
i nsertion novenent when a force greater than a preselected i nsertion
force isipmsevuiborrfatcd fist Bpcountensidig KEathe cihiitehéng head cpptimvesypvenent

Thus. T he oGS BYVAHIE ARBANGE = PrecalestaR ToHsRrEectorer, the VG g
of this appkifidhi Oedd i3 HALER. 2 MARMENGVRELPAHDr this B @@tiOn assenbly
used with a restralnt camm ng apparatus. It can be seen that the
convent i @rekeappou adxistisncl udes'a first 10 operating nmenber 53 that is
guided by a main |inear guide 52 for
FIG. 8 of this application illustrates a known overload
protection assembly used with a restraint camming apparatus. It
can be seen that the conventional apparatus includes a first
10 operating member 53 that is guided by a main linear guide 52 for
reciprocating movement in two opposing directions. A secondary
linear guide 51 is located between the first operating member 53
and a second operating member 54 such that the second operating
member 54 is guided by the linear sub-guide 51. A restraint cam
15 55 of the apparatus that drives the first operating member 53 in
its reciprocating mov;;;nt is bounded by two cam followers 56
that are rotatably mounted to the first operating member 53.
The second operating member 54 is able to resist a giveh locad
exerted thereon in the direction of the arrow in FIG. 8 by way
20 of an associated compression spring 57. Rotation of the
restraint cam 55 about its axle 58 causes the first operating
member 53 to move back and forth in reciprocating movement
along the main linear guide 52, and carrying the second
operating member 54.
25 Another known anti-overloading protection device is
illustrated in FIG. 9, wherein a first operating member 63 is
guided by an associated main linear guide 62. A sub-linear

guide 61 is disposed between the first operating member 63 and a

second operating member 64 so that the second operating member
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reci procati ng novenent in two opposing directions. A secondary

| inear guide 51 is |located between the first operating nenber 53 and
a second operating nenber 54 such that the second operating _ menber
54 is guided by the linear sub-guide 51. A restraint cam 15 55 of the
apparatus th .yves the first operating nmenber 53 in |

reci procati ngeon%eﬁnt I s bounded by two camfoll owers 56 Pcmlyslyé%s%
rotatably mounted to the first operating menber 53. The second
oper at i ngthErer =54 §~Apre e FEsriineaniwen=l 6ad 2 rest-axett edetdier eon
in the directio f.the arroqwJn.Fl G _8 by wa 0 f an associ ated
corrpressi%%cbscﬁ’rnl%r% §¥ Ew?%o‘fa i£8?1‘18 ef‘ﬁes? rOta)éaPi%t’?%"F%edcgﬁ] B about its
axl e 58 causas dre sbbbAl PFaAlingUmenbers EMRRL S5Phd QdMMA Bg&iﬁa forth
I n reciprocating novenent along the main linear guide 52, an

carryi ng némber@ands pushed giaskngheefixst Speraling member ABobypes known
anti-overl oadi ng protection device is illustrated in FIG 9, wherein

a fiPst OPPREITRIMeFBELNGF] Lhat exergsyydpneP SR BRI ®ICPNEd main | i near
guide 62. A sub-1in L.de | | bef ween . the firgst
oper at i ng°® ezﬁ%@lrn%gggéﬁra“ andg%bge%g%aé%ap%id;%q ?\’ggsr"reﬁ%'er %ﬁ’a}é&q‘ h?ﬁs t he
second opehat)d¥krBRREEan 65 about its axle 69 will cause the first2-
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operating member 63 to move back and forth along the main linear

are

guide.

10 Use of either of the aforementioned sub-linear guides 51,
61 to apply a force on their respective first operating numbers
53, 63 increases the both size and weight of the anti-
overloading devices, thus reducing the quickness with which the
anti-overloading device can respond to a given action at

15 increased speed. The known anti-oﬁerloading device of FIG. 8 is
so constructed that it may be subjected directly to the 1load,
preventing the device from being released from the overload.
Therefore, increasing the strength of the opposing compression
spring 57 will cause an adverse effect on the protecting

20 capability provided by the device.

As for the apparatus illustrated in FIG. 9, a counter-
moment, such as that shown by the arrow 70 will apparently cause
one or the other cam follower 66 to abut the cam 65 in an
unstable manner, thereby upsetting its equilibrium.

25 Alternatively, a shear pin may be used to make the device
resistant to an increased lcad amount, but the use of such a
shear pin does not provide the capability to restore the
apparatus and has a poor reproduction. Accordingly, it cannot

have a good reliability in setting a required amount of
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64 sub- liner [err] by the sub-linear guide [err] A
[err] I s bounded by two camfollowers 66 rotatably nounted to the.
first and second operating nmenbers 63, 64. The second operating

menber 64 is pushed against the first operating nenber 63 by a 5

conpression s rin% 67 that exerts a force on the second oper ati ng
nember 64 anWOP#B1"a&soci at ed bl ocks 68. Rotation of PETES ¢ ai nt
cam 65 about its axle 69 will cause the first operating nenber 63 to
nove backeandstorih Beghg the main |inear guide. 10 Use of
ei ther of the aforenentioned sub-linear guides 51, 61 to apply a
force on their respective first operating nunbers 53, 63 increases

t he bothégggiﬁgpg%ﬁgéggé?%% the anti - over | oadi ng devi ces, thus
reduci ng ' whi ch the anti-overl oadi ng devi ce can

respond to a @h¥eBbPédt UF he pPesent IGREAEEEN SREherefbfe KWW WRovide

anti-overl oading device of FIG 8 is so constructed that it may be
subj ect ecardiimproigdtantiheoviegddading devigeefeontusy irhe destiiritom bei ng
rel eased fromthe over|l oad. Therefore, increasing the strength of

the BppoTTRPEGnPPRIEIGIF for tranglamipds pryRFFOTRReS qROTREISe effect on
the prot etféﬂﬂ%g:i,l %gi;[:rrx a{rﬁ%@eﬁ.é&%@ 4184 cBY 1 £ Nén 38V 'eﬁgﬁ%lrimzhr% ’siZe As for

t he appar at us us In ,_a counter- sucﬁoas t hat

shown by tr drr parxfcsiitdtle depacentd Yo @etefor an indieaséd td@uathes cam
follower 66 to abut the cam65 in an unst abl e manner, thereby
upset t i ngpenmissdbiei bpadim

Another object of the preéent invention is to provide an
10 anti~-overloading device for use in a restraint camming apparatus
that drives an operating member, such as a conductive terminal
insertion head, in a reciprocating motion in two different and
opposing directions, the overload protection device including a
collapsible toggle assembly in the form of a cam follower
15 interposed between the restraint cam and its associated
operating menber, the cam follower being movable between first
and second operative positions, where in the first operative
position, the cam follower is urged into contact with the
restraint cam and transmits drive to the operating member and
20 where in the second operative position, the cam follower
collapses upon itself and moves oﬁt of contact with the
restraint cam, thereby ending the transmission of drive to the
operating member.
To attain this and other objects( an anti-overloading
25 device according to the present invention uses a collapsible
toggle assembly having a cam follower rotatably mounted for
engaging the restraint cam and serving as a means for

selectively transmitting drive from the restraint cam to its
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25 Alternatively, a shear pin nmay be used to nmake the device

resistant to an increased | oad anmount, but the use of such a shear
pi n does not provide the capability to restore the apparatus and has
a poor reproduction. Accordingly, it cannot have a good reliability
In setting awgeuifed anount of PCT/US98/26316 - 3-
WD 99/ 31770 PCT/ US98/ 26316 [err]
| oad. oc % éﬁﬁgﬁ@ég;,ggvgggbgp _ One obj ect of the present

i nvention IS % érefore to provide an inproved anti-overl oadi ng device
for use in a pgeéifidirly,5an afBIFGVErIRR@ANS! d6vicy dongBghateédi@mn
associ at ed operati ng - menber, which anti-overloading device is snal
enough |raQ§préaage with ﬁﬂ@apripcpel¢ﬁtQﬁ tthe present tizveatier Fwitakpde

i ncr eased anpu ssi bl e ot hg{ b ect of

the preséf® ?‘ﬁ?eh{‘l {F ?%trta&nﬁr—%ﬁ“a’en%r?ppfﬁatuﬁn??v’cﬂﬁeW?gd?n ice for
use gn ag\ﬂ%ter ghpt gﬁm&gnaggéaéi&@ed operattliﬁ% REANES 3@Na0perating nenber,

such™ as onducti ve term nal “insertion in a reciprocating
nmot i on i rdasprochtthigniovdndnt and appestinagindi centfmsqovuhg ther | oad

protection device including a
' operating member in the reciprocating movement, is improved in

that it includes a collapsible toggle assembly for mounting to
the operating member, the toggle assembly having a “U"-shaped

10 elongated body with two free arms, two linkages rotatably
connected to the free ends of the opposite arms and on opposite
sides thereon, a pin threading together the two linkages and
rotatably supporting a cam follower that is engaged with the
restraint cam, thereby putting the restraint cam in a controlled

15 restraint condition between the cam follower and a second,
guiding cam follower that is fixed to the operating member.

An anti-overloading device according to the present
invention uses no sub-linear guides, and accordingly the size
and weight of the device can be beneficially reduced. The

20 toggle used in the anti-overloading device permits the
associated parts of the device to move a relatively short
distance for an increased amount of load.

Other objects and advantages of the present invention éill
be understood from the following description of anti-overloading

25 devices according to preferred embodiments of the present

invention, which are shown in accompanying drawings.

Brief Description of the Drawings

In the course of the following detailed description
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col l apsible toggle assenbly in the formof a camfollower 15 I nt er posed

between the restraint camand its associ ated operating nenber, the
cam fol | oner being novabl e between first and second operative
positions, where in the first operative position, the cam foll ower
Is urged into contact wth the restraint camand transmts drive to
the operati nWORRHEP and 20 where in the second operati VEVHSE638n, the
cam f ol | owner col | apses upon itself and noves out of contact with the
restrai ntregament:bew by NEbAg thechd ansalasd olvafindr Wieréin tihae

operating nenber. To attain this and other objects, an

ant i - overdedagienge m®neralsyiidenbtfnridikeg pasts rndmberEaint nvention uses a

col | apsi bl e togqgl e assenbly. having_a can, fol | ower.rotat ably nounted
for 0 CenB3Grnh 1R FOB PEFRCY I S10°E PO e LEe R e

SZ' ecti velonde-aReht f w%%%?%ﬁ%% refRd K@l peihdiphes ¥ thel bfesent

PCT/ §)S98/ ivehtlon; associ ated operating nenber Specifically,
an anti-overl oadi ng device constructed in accordance with the

principl es of Flfe priscntParsPertivh Eiaw &5 @ toggle assembly used in

the anti-overloading device;

FIG. 3 is a side elevational view of the toggle assembly of
FiG. 2;

10 FIG. 4 is a top plan view of the toggle assembly of FIG. 3,
taken along lines 4-4 of FIG. 3;

FIG. 5 is a side view of the toggle assembly of FIG. 3,
taken along lines 5-5 of FIG. 3;

FIG. 6 is a plan view of a second embodiment of an anti-

15 overloading device constructed in accordance with the principles
of the present invention;

FIG. 7 is a force-displacement graph illustrating how the
displacement of the toggle assembly cam follower varies with the
load imposed thereon by the restraint cam;

20 FIG. 8 is a plan view of a known anti-overloading
protection édevice; and,

FIG. 9 is a plan view of another conventional anti-

overloading protection device.

Description of Preferred Embodiments

25 Referring to FIG. 1, an anti-overloading device for use in
a restraint-camming apparatus is illustrated generally at 100,
This anti-overloading device 100 includes a linear guide 2 for

guiding an associated operating member 1 in reciprocating
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for use in a restraint-camm ng apparatus having both a linear 5 gui de

for guiding an associ ated operating nenber in a reci procating
novenent and a restraint camfor noving the operating nenber in the
reci procating novenent, is inproved in that it includes a collapsible
t oggl e assenmtopmszorrenounting to t he operating nmenber,pdriagsob 88 €

assenbly having a 'U -shaped 10 el ongated body with two free arns, two

| i nkages raotatably. nected tothe free ends of the opposite arns

and on op%gs%\é' A §|eﬁg§g} %‘erceaﬁn%_ 37pi FETHTE ‘(#ﬁ'ﬁgt b2t PRATAHEIt wo

linkages agfiber 1 in li@katablyrssiiION nBYeRer® M RicOWRELPSLL | SaeN0aged

with the restraint cam thereby putting the restraint camin a

cont r ol | e@PPESing rdixteckinns cemeti tihen riestwednt tdwn catsl sbtaved a¥wira second,

gui di ng c&mfol | ower that is fixed to the operating nmenber. An

anti-over Bﬁd?ﬁbed%\/i ce according to the present I nvention uses no

sub-Ig near gui ges C L NG Vi € SLZ and weight of the_device
fe Teép% R hgi &2%;} t?& 8?]é1‘?ssei(? lleng?ﬁ%i%nisrs-e&?&? | 8adi ng

can be beneficrally reduced. 099
devi ce peintladédea cam foldBSWEEi &t %d:dp&htaSteégw%éi%bQ? 5§03 nted

relatively short di stance for an increased anount of | oad.

O her obj &et gnanendpfafhggenexdtine nembernt , | 3k pxieferably to a be .
understood fromthe followi pg description of anti-overloadin 25 devi ces
accor di ng SPETpFes '?rree(?fe%nﬁgi BRI SHeh¥opk g furface 102 ok fkheon, which

are Shoun -e8e2EERERAY 10 48 Mlkraint can 3 Bid Tne BRELLELIG hhel"S

10 ~are put in a restraint position as shown in FIG. 1, by the cam
follower 6 and a guiding cam follower 7 that is rotatably
mounted to the other side of the operating member 1. 1In this
position, the cam follower 6 of the toggle assembly 5 is
maintained in contact with the restraint cam 3.

18 Referring now to FIGS. 2 to 5, the collapsible toggle
assembly 5 éonstructed in accordance with the principles of the
present invention can be seen to include a *U" -shaped body, or
base portion 8, having two free arms 8a and 8b, two linkages 10,
each having first and second links 10a and 10b, that are

20 rotatably connected to the free ends of the opposite arms 8a and
8b by pins 9, a pin 11 that engages the ends of the opposite
arms Ba and 8b that cross each other as at "R" in FIG. 3, and a
cam follower 6 rotatably supported by the pin 11.

As seen in FIG. 7, the two linkages 10 support the cam

25 follower 6 within an intervening space 25 that occurs between
and separates the two free arms 8a, 8b of the toggle assembly
body portion 8. The linkages 10 of the toggle assembly 5 extend
on opposite sides of this space 25 as seen in FIG. 4 and serve

to support the cam follower 6 therein. the two links 10a, 10b
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In the course of the follow ng detail ed description WO
99/ 31770 PCT/ US98/ 6316 retrence
will be nmade to the attaned drawi ng wherein |ike ref erence nuneral s
identify like parts and wherein: FIG 1 is a top plan view of an
anti-over| oadi n% devi ce constructed in accordance with the principles
of the preseMO8/170 | nyenti on; FIG 2 is a per BpPUS1261¢i ew of
a toggle assenbly used in the anti-overl oadi ng devi ce;

FIG 3 isfachede:skayal ionakevbennal dthaneeggbpass@Tehis ofo cne rrELG 2
10 FIG 4 is a top plan view of the toggle assenbly of FIG 3,

t aken al @ﬁ@lsl ﬁﬁesah-4 Xg¥ ippgingry line dl’awn tirayohs the gesteks \nfew of the

| | 5-5 of FIG 3;
Fa o SR beSLpior o Setinennn LR ATTcALeb ddkinas, Foé eafrance,6f| oadi ng

device cafy &Hebfdehfh@%&aﬂgeam Ghhilde RN bEsHP 6% underitﬂ-ﬁ e present

I nventi on; Is a force-displacenent grap trating

how $he the opem‘aspbmo:mmmte ubgghe dssgpgitdyassenmie/ cammnebdDidwmers wanries with
t he
take one of two operative positions on either side of this line

L.
FIG. 3 illustrates the first of these two operative
positions of the toggle assembly 5 where the linkages 10

10 maintain the cam follower 6 above, or on the outside of, the
entrance line L to maintain the cam follower 6 in contact with
the restraint cam 3, 14 as shown in FIGS 1 or 6. When a
resistance force greater than a preselected value is encountered
by the operating member 1, and the cam 3 keeps turning and

is applying force to the operating member 1, the cam follower 6
will "collapse" under this excessivé force and the linkages 10
will move inward of the entrance line L, to adopt the position
shown in phantom in FIG. 3, where the cam follower 6 is
positioned inward of, or beneath, the entrance line L.

20 Referring now to FIG. 6, a second embodiment of an anti-
overloading device according to the present invention is
designated generally at 115. This device 115 includes a linear
guide 13 for guiding an associated operating member 12 in
reciprocating movement and a restraint cam 14 for reciprocating

25 the 6perating member 12 when the restraint cam 14 is rotated
around its axle 15. As in the case with the first embodiment, a
collapsible toggle assembly 5 is provided with a cam follower 6,
and is fixed to one end of the operating member 12. Thus, the

cam 14 and the operating member 12 are put in the restraint
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| oad i nmposed thereon by the restraint cam 20 FIG 8 is a plan
vi ew ‘'of a known anti-overl oadi ng protection device; and,

FIG 9 is a plan view of another conventional anti- over | oadi ng
protection device. Description of Preferred Enbodi nents 25
Referring taoxydbdmirde, an anti-overl oadi ng device for use inNpcrusosr26ié
restraint-canm ng apparatus is illustrated generally at 100. Thi s

ti- I f i di
Ssoct o B RoE e N ne 1 | Ao Bor br Gea iy L1 Bwr  Ofana o\ Joollo19,0"

PCTI US98k€88idhary guidmﬁgeaﬁntfaudwarrsstmmtls re@ftaniPreih@al Berocating
t he operating menber 1 in its reciprocating novenent in two different
and the pplsm gndi pﬁcther@mngmem rlé?i~nt cam 2 is rotated about

its axle 4. 5 fromFEIGS. 1 the collapsible to
ssserly 5 Ta operatifReton CHATPSIPERraREE et 18 L irTen dantfs ¢ i s

v e FREmEYSAianaB0aat P SR8:ALh e WD Sorlratpd PO 9,700 (0 °
restrai NeoCeRat thel bpekasififimdmiaM3oANT4 (WL 10 ptleal bagoni® MRIGel as
indicated by arrow 17 when a device it drives, such as a
connector terminal stitching head, contacts an object such as a
connector housing. This resistance load, or force, due to
10 insertion terminals is transmitted to the restraint cams 3 , 14
by way of the cam follower 6 of the toggle assembly 5. Thus,
the “V" -ghaped ridge formed by the two links 10a and 10b of the
toggle assembly linkage 10 will collapse from its position of
FIG. 3, thereby causing the cam follower 6 of the toggle
15 assembly 5 to displace inward of the body portion 8, or to the
position "¥Y" shown in phantom in FIG. 3.

FIG. 7 illustrates how the cam follower 6 of the toggle 5
is displaced with the increase of the load. The displacement
range “A" shows a relatively large displacement range within

20 which the cam follower 6 is displaced to reduce some gaps that
may occur between the cam follower 6 and the outer cam surface
36 of the restraint cam 3, 14 at the outset of the operating
menber movement cycle. Irregular displacement of the cam
follower 6 relative to possible changes in load can be reduced .

25 to minimum by applying to the toggle assembly 5 beforehand a
force whose magnitude corresponds to a load large enough to
cause displacement beyond the displacement range “A", thereby
permitting the gquick transition to the displacement range “B".

Thus, the change in displacement of the cam follower 6 caused by
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10 are put in a restraint position as shown in FIG 1, by the cam

follower 6 and a guiding camfollower 7 that is rotatably nmounted to
the other side of the operating nenber 1. In this position, the cam
follower 6 of the toggle assenbly 5 is mai ntained in contact with
the restraint cam3. 15 Referring nowto FIGS. 2 to 5, the

col | apsi bl e MRyYRA770 assenbly 5 constructed in accor dXGEFSHIHS he
principles of the present invention can be seen to include a

"U—shapedlb@dymwa ~% iww-base Jporelon=8, - haui.ng.tiwoti¢ee arus..8a..and 8b,
two |inkage each havi n%tfl rst and second |inks 10a and | ob,

that are %26 re?‘iﬁa&l“&bf’ﬁmci’)rﬁféc?t“e(’f 5ot KePt b WikaEesF-aind Bppitiae arnms 8a
d o h t
0o AT R ok M B SIRDSALE £ ] LpyoPPoS

cam fol | Oh&in‘ﬁaiﬁtﬂh&bb)&rsgzwjtcﬁd by the pin 11. As seen in
FIG 7, the two |linkages 10 support the cam 25 follower 6 within an
i nt erSveni ng spAa®cgEh Char ke Wisriecsment range “Bhd sepmlattivelyhbange free

arns 8a, 8b_of t |.e_assenbl y portion 8 The |inkages 10
of the toBgFR*as ’}s%rﬁ)g‘ggg Eﬁ’?%?laca’ybe reﬁﬁl'i') 0siPEsHRFW9eNi s space 25
as seen IQSEA&%& 53'1% §8h¥Ea with a 1Ba3URRPSL dddfaghiafdt Alid Oteh | 6 therein.

the two |inks
follower 6 to transfer to the displacement range “C", the cam

follower is displaced at an increased distance, and thereby

10 releasing the cam 3 or 14 from its restraint position where it
is maintained in contact against the cam follower (and hence the
operating member) to provide protection again;t the overloading.
After removing the cause for overloading, the anti-overloading
device can be restored to the initial restraint position by

15 moving the cam follower 6 outside of the entrance line L to the
body portion 8, i.e., back to the first operative position
illustrated in FIG. 3, with the aid of an appropriate tool.

As seen from the phantom lines in FIG. 7, the length and/or

width of the first and second links 10a, 10b of the linkages 10

20 and the length and/or width of each of the two arms 8a, 8b of
the toggle 5 can be determined so that the load-to-displacement
relationship may be changed to expand the permissible load
range, i.e. the load range in which displacement may be within
the displacement range “B*, where contact is maintained between

25 the restraint cam 3, 14 and the cam follower 6, as desired.
Thus, the permissible load can be set appropriately for the
purpose for which the restraint-camming device is used, and the
use of the collapsible toggle assembly 5 permits the setting of

a relatively large permissible load.
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WD 99/ 31770, PCT/ US99/ 26316 of
the |Iinkages of are pinned at their opposice enas to the tree arns
8a, 8b. An imaginary |ine drawn through the centers of t hese two pins
9 defines a line "L" that defines the entrance of t he intervening
space 25 andwwosesimros useful in understanding 5 t he operpgiriusnssbist he
toggle assenbly 5. The can follower 6 wll take one of two operative

posi tions on gLtREY 5d dfddk<bPbs +44IE the above s - vé;ig%%%ﬁies the

. t~eF
first of these two operative posi tions of t‘heatogg e ass 5 where

the |inkagesctlrelfccorthingt 2bnthéeprayanitolinovRtidh AW naes Othd hegut si de
of, the entrance line L to maintain the camfollower 6 in contact
Wi th fort gubrésneay uides 3thavehys JleowAtLing| e Bige 6nd Wheiyht

resi stance force greater than a_presel ected val ue_is _encountered by
t he oper aﬁ% r’f&en?ﬂ‘gé’r'e ls,tré’r?&“f:ﬁetgal?ﬁ Srﬁ?é’ﬁﬁg PEFN N 228 thepp| ying
forcg to b raRehRlhd dBTREL e f&fudRD fabl O L1 | epeol | apse”
under this excessi veaforce and the Iinkagesblo%vgta\ﬁelofls Vet Hward of
t he entr amtd -oveelbadimgy akoptet ban panikd igwickly the Gigtang fhavt¥de in FI G

3, where the camfollower 6 is positioned inward of, or beneath, the
ent r ance 9RSF@ting pember is omerierdefy ndFhanksFo the teggdeocassemiydisnent of

o P i SHE AR AR LSS Rl = " 1
13 for gyetniGsaB18S564d HaddpePEES] idHh T FRShis€idIk load range can be :
10 set simply by determining the sizes of arms 8a, 8b and links
10a, 10b appropriately for the purpose.
The toggle structure has opposite links 10a and 10b
symmetrically fixed to its “U" -shaped body 8, and thereforé, no
moment appears when it is loaded, thus preventing the roll
15 follower 6 from being put in a non-equilibrium loading
condition.
While the preferred embodiments of the invention have been
shown and described, it will be apparent to those skilled in the
art that changes and modifications may be made therein without
20 departing from the spirit of the invention, the scope of which

is defined by the appended claims.

-11-



reci procating novenent and a restraint cam 14 for reciprocating 25 the

0T IR 57 o 208
toggl e assenbly 5 is provied w't h®a tam fol | ower 6, and is fixed to

one end of the operating nenber 12. Thus, the cam 14 and the
operating rre‘?erg?’ﬁi@ are put in the restraint PCT/US98/26316

- 8- WD 99/ 31770

PCTI US9&26316 position shown in FIG 6 both by the camfollower 6 and
a sta{ionary guiding camfollower 16 that is rotatably fixed to

the oth of the operating nenber 12. I n operation, the
operating nenber 3 or 14 is driven inits 5 reci procati ng novenent by
rotation of the restraint cans 3, 14, so that the operating nmenber 3
or 14 wiil tienh dmdeseel Daidchgadevice fomdiseatvéth byn ard=s@aik€ethen a devi ce
it drives, such as a connector termnal stitching head, contacts an
obj ect such s@pmRing appayaisctior ABLYing) amTiePerabing mewber] dnd, or force,

due to 10 ins.ertiog.ter rritnalns.i sttéanSMt.t ed,.to the restraint cans 3 ,
14 by VS PR RAMT T ToRBr TE° PRI oI T &S %5, Thus,
the "V'-shapeghdd,da4gst eir@bbYnch8aing 4 iNkealOguidl Jan®h vt BRat
toggl e assenbly linkage 10 will collapse fromifs position of

5 guides the associated operating member in the reciprocating

movement, and a rotatable cam for driving said operating
member in said reciprocating movement during rotation of
said cam, and further including a cam follower rotatably
mounted to said operating member and positioned thereon so

10 as to provide contact between said cam and said operating
member, comprising:

a collapsible toggle assembly for supporting the cam
follower in contact between said cam and said operating
nember during operation of said restraint camming

15 _ apparatus, the collapsible toggle assembly collapsing to
break said contact between said cam and said cam follower
to thereby stop motion by said operating member in one of
said two direction, when said operating member encounters a
resistance force exceeding a preselected magnitude during

20 movement in said one direction.

2. The anti-overloading device as set forth in claim 1,
wherein said collapsible toggle assembly includes a base
portion having two free ends extending therefrom and toward
said cam, said two free ends being separated by an

5 intervening space, two linkages rotatably connected to said

-]2-



FIG 3, thereby causing the-camfoetHower—6-of-the toggle 15 assenbly 5

to displace inward of the bodi portion 8, or t7o.]t|he Coat ﬁositihon "y

shown in phantomin FIG 3 illustrates how the cam

fol | ower g of the toggle 5 “' I"“"I ului"m”med with the increase of the

| oad. The di spdswsment range "A" *shdws a relatively bafE@snesis

di spl acenent range within which the camfollower 6 is displaced to

reduce sone gaﬂ%&l@rassamblv f@%%ﬁ%r aQStc\i“Egbstebig %ag‘p%%:]tﬁmégﬁggggog hte he

outer cam surface e restraint cam

operating saidrdsdser pmﬂbmrﬁnd:mlrehefrﬁwﬂﬁfg da3Bl BELI|Yrtebnt he cam
follower 6 relative tqQ possible changé in |oad can be reduced 25 to
m ni mum by app%’%qﬁ’%nﬁhﬁpﬁ%%glsélﬂs ﬁiSP?ES Huttherhzatiatably for ce

wh t onds.to a d ar o
di g;saleagggrglnt ub%‘fﬁ)oorcf[tt%%g 5%&%%’&#9 °|w§ﬁg ga‘{eﬁé‘reﬁ?m cam per mtting
the qui ck trangaiidind Beih§ ﬂwﬂlaec%@%meeﬁ%t Brnd secona Jglfariblie change

i n displacenent of the camfollower 6 caus

-9- positions\\OwA8+ i AAh said first operative position said )
PCT/ US98/ 26316 be reduced E.err] t he
restrai nt cam @W®rfofdopgrpis KEptcqntracevithtsaithicapodhring said

operating menber rec;procating movenent, and wherein when
said operating member encounters a resistance force

15 exceeding a preselected magnitude in its movement in said
one direction, said linkages collapse into said base
portion intervening space and thereby remove said cam

follower from contact with said can.

3. The anti-overloading device as set forth in claim 2,
wherein each of said linkages has two opposing ends and a
centerpoint, said linkage opposing ends being rotatably
mounted to said toggle assembly base portion free ends and

5 said cam follower being rotatably supported between said
two linkages by a pin extending longitudinally through said
base portion intervening space, said pin being aligned with

said centerpoints of said linkages.

4. The anti-overloading device as set forth in clainm 3,
wherein in said first-operative pésition, 'said cam follower
is positioned on one side of an imaginary line drawn across
an entrance of said base portion intervening space, said

5 one said being outside of said base portion intervening

space, and wherein in said second operation position, said

-13-



all the tinme, and hence the operating rrenber 1 12 to mai nt ai ned
In our position. 5 As seen from nent range "B, a -
relatively |arge perni ssi bl e | oad Hﬁmm;m% i ned. When the

t oggl e assenbly 5 is |oaded with a koad h for the cam
follower 6 to transfer to the displacenent range "C', the cam

fol lower is V@PYHIBI at an increased distance, and ther ebyPCHE28H easing .
the cam 3 or 14 fromits restraint position where it i s maintai ned
in contact agaiamtfdheweam.faoll.ower.tand.hendari-heside oo seperating nenber)
to provide protection a%al nst the overl oadi ng. After renoving the
cause for overiw@inary dABeanti - over| oadi ng devi ce can be restored
tothe initial restraint position by 15 noving the cam foll ower 6
outside of the entrance line L to the body portion 8, i.e., back to
the first soperahhVenPRdviek®Bading devibeUas ! e torinFife ctaimvat,h the aid of
an appropriate tool. As seen fromthe phantomllnes in FIG 7,

t he | ength andiherein eachwofit said limkafiessinehdlesefdngt|amksset®pdl Ob of t he
| i nkages 10 20 and the | ength and/or width of each of the two arnps 8a,

8b of  t Bénksgrarhs of afb B el titte ARANEECIRY (HRKSt H%"mg first ends
| oad- 1 o- dl Spl AGRIE L re rotatasﬂ,aéa,ﬂ&%{gea €8Yedfa GA2R0BML L Rt he
perm ssible | oa the |l oad range in | spl acenent

may be Within ends, eddif of &almce;tm anangecomd ,1inrer eusﬂmé:aata\amg
mai ntai ned between 25 the restraint cam 3, 14 and the cam follower 6,
as desired. secondhensds toverpappingidsich Pﬁhﬁrc#n apaosatiampropriately for

the pur g%%gn];géla\{wel nglglhglxr'se’cs t r%l ng:h dd?.\qui:ggmésla%ee%hignd the

base portion free ends.

6. The anti-overloading device as set forth in claim 5,
further including a pin rotatably supporting said cam
follower and extending between said first and second link

second ends.

7. The anti-overloading device as set forth in claim 5,
whereiﬁ said cam follower is mounted on a pin and said
first link second ends each include a hole that receives
said cam follower pin and said second link second ends each

5 include a slot that receives said pin cam follower.

8. The anti-overloading device as set forth in claim 1,
wherein said toggle assembly base portion is mounted to a
surface of said operating member that opposes a contact

surface of said cam.

9. The anti-overloading device as set forth in claim 1,

=34~



use of the collapsihle toggle—assenbly 5 pernits the setting of a
rel atively large perm ssible | oad.

_P%:giusg&zwla \Wﬂlﬁ]ﬂﬂﬂmm‘r stood fromthe above the

anti - over | oagiogsi77o striuctur® according to the present ipasR/Sbimss

elimnates the need for sub-linear guides, thereby permtting the
size and weig . f ;8014 0, he uced accordingly,
and the 5 %ﬁﬁ?’é%tsuaﬁdnggc%‘g%‘ fclglﬁtr%g;i% E{é‘gﬁé ?%o”’.crog dgaa’ﬁt a%%ousl y, the
anti-overl oadinggifgVviéLiRl @parweikg Grbniddry ishené nsdrdyt dehahidhewo

operating nenber is overloaded. Thanks to the toggle assenbly 5 used

in the anti-oddrectibng ,sandcausecend day ifedlgwerrspaced aparpefmimssi bl e

| oad can be set, _and a rm ssible | oad range be 0. set sinply by
det er ni ni ng t fB18j 52 %ﬁi VRE g8 1B PeRY F%ﬂsgg{&°"er %6&?9IBB““ted

appropri ately o0 83.{& e%ﬁ%agﬁﬁs- member such thiB€it fw{%c%y HCEH{,%.&%

S
opposite links 10a an symmetrically fixed to Its haped
body 8, and t keargheeecof aid seconddemt appears when it is | oaded, thus
preventing the roll 15 follower 6 frombeing put in a non-equilibrium

| oadi ng condi ti on. Wil e the preferred enbodi nents of

t he i nvention have en .
10. The angf-overloadlng device as set forth in claim 5,

wherein said first and second links are of equal length.

11. An improved overload protection device for use in a
restraint camming apparatus in which a linear guide guides
an associated operating member in reciprocating movement in
first and second different and opposing directions and a

5 restraint cam drives the operating member in its
reciprocating movement and a restraint cam drives the
operating member at least in the first of said two
directions, the improvement, comprising;

a collapsible togglé assembly interposed between said

10 restraint cam and said operating member, the toggle
assembly including a body portion connected to said
operating member, said toggle assembly having two free arms
extending therefrom that are separated by a2 intervening
space, a cam follower rotatably supported on a pin, two

15 pairs of first and second support links, each of the first
and second support links having two opposing ends, first
ends of said first and second support links being rotatably
connected to said toggle assembly body portion free arms,

and the second ends of said first and second support links

-15-



shown and described, it wll -be apparent to those skilled in the art
t hat changes and nodifications may be nade therein w thout 20 "departing

e L R e e

PCT/ US9S86310g 9931770 T @1 NB * Ah anti-overl Oad{’eﬂug‘?x)ﬁ&s‘i? for
use with an associ at ed ' canmm ng apparatus for driving an

operating nmenber in Jeciprocating notion in two opposing
directions, thend Bewdned -ogpfdhest ys-f GrEhérd Hettdi ng & 44ear P§ai de

eSsertl ) thalco Snereny suffbEESALE A1 Tl LML IFRIGE |1 (N

reci procating venen e cam ng said
operating portion f#eEberas) i £iest PARE AdddBaBy M™wkNg rotation
of said cam and further including a camfollower rotatably
mount ed to sasePppriag sgidecdrrfalidwersini contcthwitbnsaid regtraint as
to provide contact between said cam and sai d operating nmenber,
conprising: ©°Ver in a first operaflyespRpitifydfeidsermtseyesitedupporting
the2§an1 force is applied to said cam follower by said restraint

cam, whereby said support links rotate inwardly of said
toggle assembly body portion free arms and move said cam
follower into said intervening space to thereby break

contact of said cam follower with said restraint cam.

12. The overload protection device of claim 11, wherein said
second support link second ends are positioned over said

first support link second ends.

13. The overload protection device of claim 11, wherein said
first suppbrt link second ends include holes formed therein
that rotatably receive opposite ends of said cam follower
pin, and said second support link first ends includes slots

5 formed therein that overlie said first support link second
end holes, said slots also receiving opposite ends of said
cam follower pin therein, said cam follower pin being

slidably received in said slot.

14. The overload protection device of claim 11, wherein said

first and second links are of equal lengths.

15, The overload protection device of claim 11, wherein in said

first operative position, said cam follower lies outside an

-]~



foll ower in contact between said can—and—s*al—d—crpefat—f ng menber

during operatlon of said restraint canm ng apparatus, the

col | apsi bl e toggl e assenbly coIIapJﬂ'ﬂ break sai d contact

bet ween said cam and said camfoll ”M"l“l”ll[”“"‘to t hereby stop notion
by sai d oper avosgpimanber in one of Sai*d two di r petiussdnsigen
sai d operating nenber encounters a resi stance force excgedlng a
presel ect ed magpidisdevduth8darzth throughn&é(fcimﬂfrsltneﬁagdm?%ﬁ g ELLON-

2. The anti-overl oadi ng device as set forth in clal

wherein sai d cud sesioplesuppette Hekenbapdi viednedes ia base second
portion having two free ends, extendlng t herefrom and toward

said cam sai CRIFHVEPERUEIR {7 18eFaPafeHlaNeraAiessinside of isaddr veni ng
space, two Ilnm&eﬁa&.gv\%gggl y connected to said

-12- 131770

PCT/ US9S&6316 toggol e assenbly free ends and di sposed on
opposite sides of sai d base portion and further spanning said
base portidm An anti-overipadingmievjcepfior, usmiwithi rhagssodiutdacr rotatably
supporting said can1fo||ome th rebet en said cam 10 fol | oner

bei ng novabl e BE S aPPf"g‘? § - Te &5y Bﬁe?%t?ﬂ%atmg member in

reciprocating motion in two opposing directions, the
apparatus further including a linear guide assembly that
5 guides the associated operating member in the reciprocating
movement, and a rotatable cam for driving said operating
member in said reciprocating movement during rotation of
said cam, and further including a cam follower rotatably
mounted to said operating member and positioned thereon so
10 as to provige cdntact between said cam and said operating
member, the anti-overloading device comprising, in
combination:
a collapsible toggle assembly for supporting the cam
follower in contact between said cam and said operating
i5 member during operation of said restraint camming
apparatus, the collapsible toggle assembly cellapsing to
break said contact between said cam and said cam follower
to thereby stop motion by said operating member in one of
said two direction, when said operating member encounters a
20 resistance force exceeding a preselected magnitude during
movement in said one direction;
said collapsible toggle assembly including a base
portion mounted to said operating member, the base portion

having two free ends extending away from said base portion

-17-



positions, wherein in said first_operative position said cam
follower is in contact with said camduring said operating

menber reciprocating novenent, an i ; : sai d operating
menber encounters a resistance fo:mmﬂm""m\ﬁm“mxceedi ng a preselected
magni tude in_J vement in said * ¢ L w sone direction,_said |inkages
col | apse int Bvéggpg%t?ase portion intervening sp;k::gngsﬁ?dfz?}fereby
remove said cam ‘ fol lower fromcontact with said cam

3. The anti - drerl-cadi-ng devi-ece a@SPRIBATTHIh | kagkal m A2 ~il=c.casngwherein
each of said |inkages has two opposing ends and a cent er poi nt,
sai d |inkage cﬁ?ﬁé“?i'ng ends being rotatably nounted to said
toggl e assenbly baggoPpihkdyesl 488peRas M bppoRite sides S @aﬁa%{)&é | ower
bei ng rotatably supported between said two | i nkages by a pin
ext endi ng | ongidrddionabhg tdtadadplysecnnected to saidbasgrlpomisksenbiyt er veni ng

space, said pin being aligned with . said centerpoints of said

| i nk&ges. free epds, T$aidyfwo. ddekreesi SRRMERIcEald base perthonn claim 3,
wherein in sai iLrstaoperatjve position, said camfoll ower is
posi ti oned on %‘r%rglgg‘éggfs A %ﬁ‘g?éﬁ%?"?? nseiad rsa\tf?/%l sa%lréosps?se portion .,
entrance of saifthReRaiRgripLie,i BhEAYEMMKAISP IS LhERI £btatably one said
bei ng outside of said base portion intervening Space, and

wher ei n i n saishppeetidyg opeiditdagn fpdioventherpbdtween in a first

-13-

operative position where said cam follower extends away

10 from said toggle assembly base portion and into contact
with said cam during said operating member reciprocating
movement, said linkages further collapsing upon themselves
and toward said toggle assembly base portion when said
operating member encounters a resistance force exceeding a

15 preselected magnitude in its movement in said one
direction, thereby drawing said cam follower into a second
operative position where it is removed said from contact

with said cam.

-18~
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camfoll ower [err] [err] i magi nary |ine. 5.
The anti-overl oadi ng device as set forth in claim 2, ‘wher ei n
each of said |linkages includes first and second | i nks, each of
the first andVQeJAW | i nks having first ends t hapcrwsstsoiat abl y
connected to said base portion free 15/ 6 ends, each of said first and
second links further having second ends overl appi ng each ot her
at a location intermedi ate said first ends thereof and
internedi ate said base portion free ends. 6. The
anti-overl oadi ng device as set forth in claimb5, further
including a pin rotatably supporting said cam fol |l oner and

ext endi ng between said first and second |ink second ends.

7. The anti-overl oadi ng device as set forth in claimb,

wherein said camfollower is nmounted on a pin and said
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first Iink second ends each include a hole that receives sai d
camfollower pin and said second |ink second ends each 5 i ncl ude a
slot that receives said pin camfollower. 8. The anti -.overl oadi ng
device as set forth in claiml, wherein said toggle assenbly

base portion ted to a surface of said op i nber
gt TeHushigs

t hat opposes ct s#f/acée of said cam he
anti-overl oadi ng device as set forthi'nclaim1,

-14- WO 99/ 31770

PCT/ US98126 wherein said device further includes a second cam
for F'?6 JESanzsaid operating m@nber is the other of said two
directions , and a second cam 18P ower spaced apart from sai d
cam foll ower, said second cam f oN ower [ bej nount ed on said
operating nenber such that it contagt conthct__8b surface of said
second cam 10. The anti-ov oadi device as set forth in claim
5, wherein said first and C | igks are of equal | ength.

FIG. 3
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11. An inproved overload protection device for use in a

restraint camming apparatus in which a |linear guide guides an
associ at ed operating nenber in reciprocating novenent in _ first
and second different and opposing directions and a 5 restraint cam
drives the opeopddir® nmenber in its reci procat i ngeenussarRedis and a
restraint camdrives the Bperating menber at least in the first
of said two___ | __ directions, the inprovement, conprising;
a collapsibte ’cé@ﬂe" senmbly interposed between said 10 restraint
cam and sai oie 'ingnenber, the toggle assenbly including a
body portion connected to said _ operating nenber, said toggle
assenbly having two free arns @Xtending therefromthat are
separated by a intervening space, a camfollower rotatably
supported on a pin, two 15 pairs/of first and second support |inks,
each of the first and seq port |inks having two opposi ng
ends, first ends of safd hdlilsecond support |inks being
rotatably connected t Q¢ | e assenbly body portion free
ar ns, and t he se%ﬁyg emtts. Of d first and second support
l'i nks It fOa

8|
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>
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PCTI US951 6316 20

WD 99131770
[err] [err] to thereby support said cam foll ower between said
body portion free ends, said first and second support |inks
supporting said camfollower in contact wwth said restraint

a preselected 25 force is

cover in a fjJst rative position until
applied to sgﬁﬁwegﬁ?follomer by said, restraint ECHUSHRE 8y sai d
links rotate inwardly of saf% t oggl e assenbly body

support

portion free arnms and nove said cam follower into said

i nterveni ng space to thereby break contact of said camfoll ower

with said &ﬁifgacgiaéiﬂ1 12. The overload protection device of

claim11, er di i second support |ink second ends are
first support link second ends.

positioned over said
13. The overl oad protection device of claim1ll, wherein said

| i nk second ends include holes forned therein

first support

that rotatably receive opposite ends of said cam foll ower pin

and said second support link first ends includes slots 5 f or med
i nk second end hol'es,

cam fol | oner

therein that overlie said first support
slidably received in

said slots al so receiving opposite ends of said
pin therein, said cafiPRFEover pi n bei ng .

sai d slot. .-

-
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14. The overl oad protection device of claim1l, wherein said

first ‘and second |inks are of equal |engths. 15. The overl oad
protection device of claim1ll, wherein in said first operative
position, said camfollower |lies outside an

-16- wo99731770 WD 99/ 31770 PCT/US98/26316

PCT/ S9S/ 263 | magi nary |linesdsraén through said first ends of said
first and second support |inks, and wherein in said second
operative position, said camfollower lies inside of said

I magi nary |ine. 17. An anti-overl oading device for use with an
associ at ed camm ng apparatus for driving an operating nmenber in
reci procating notion in two opposing directions, the appar at us
further including a linear guide assenbly that 5 gui des t he
associ ated operating nenber in the reciprocating novenent, and a
rotatable camfor driving said operating menber in said

reci procati ng novenent during rotation of said cam and further

including a camfollower rotatably

(PRIOR ART)
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nounted to said operating nenber and positioned thereon so 10 as to

provi de contact between said cam and sai d operating menber, the
anti-overl oadi ng device conprising, in conbi nation:
a col l apsible toggle assenbly for supporting the cam fol | oner
in contact b id camand said operating 15 menber during
oper ation of e‘;s“\g?%ﬁg@gt raint caming ¢ , appar at us, TEEULREYsi bl e
t oggl e assenbly collapsing to break said contact between said
cam and said cam fol |l oner to thereby stop notion by said
operating nenber in one of said two direction, when said
operating nenber encounters a 20 resi stance force exceeding a
presel ected magni tude during novenent in said one direction;
said coll apsi ble toggle assenbly including a base portion
nounted to said operating nenber, the base portion havi ng two
free ends extending away from sai d base portion
-17- WD 99/ 31770
PCT/ US98/ 6316 [err] separated by base ,[err]
space; two |inkages di sposed on opposite sides of said base
8
@ +
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portion and rotatably connected to said toggle assenbly 5 free

ends, -said two |inkages spanning said base portion | ErORal 3G)- 2

space on opposite sides of said base portion i nt Srs i ng space,
said |inkages further rotatably supporting said f;f‘L(u-.. I over

t her ebet ween iP@ET i rst woxwm—m% APHERTEY OREIZATION wher e GEKA
fol | ower extends awa 10 "ﬁ“to%&Ee assenbl y base portion

and i nt oNFERNATIONAL PUCATTOWW%EBUETB%G@E NH CROBERATION AREABHPET)
[ eci prEgAtnlgns raens ClasunasdDV EMENT | sailqlljlh,g}mgzggutiw‘lp her..gol | apw@g;gya_pgﬁb

t hensiel VEBIR 43720, F16H 5386d toward S&Aﬂ t oggl e assenbly base portion when
sai d oper ati ng nember ehco WHPW%F’%%“Mforc%%X@MOﬁ@)B
15 preselected magnitude In Its mvement In sald one

di r ecttPdhternptioest ppjiestimdnde sai BCCRMHFYS [ @ ﬁ%ﬁﬁb‘ggfn glgopé;n petenc (AT, BE,
OPET Al (oY fateAiSobe ik BURET € 11 Becelnbir ToTAMESK Bai d ful,eiTspONt act PO T T IRMh

said kcam
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(54) Title: TOGGLE-STYLE OVERLOAD PROTECTION DEVICE

(57) Abstract

An anti-overloading device for use in a reswaint-camming apparatus in which the apparatus includes a linear guide for guiding an
associated operating member in reciprocating movement and a restraint cam for reciprocating the operating member in its movement has a
toggle assembly that which is fixed to the operating member. The toggle assembly comprises a *U"-shaped body, two support links that |
are rotatably connected to the free ends of opposite free ends of the toggle assembly body portion that engages the ends of the links, and
a cam follower rotatably supported by the pin. The cam follower is engaged with the restraint cam to thereby put the restraint cam in a
controlled restraint position between the cam foilower and a counterpart cam follower roll that is fixed to the operating member. The toggle
assembly permits the anti-loading structure can be reduced in size, still permitting the setting of an increased permissible load. .




