7 closed in Unit - Patent’ Specﬂica-'_’
* tion No. 97 92" and.'in ‘the ‘specifications’ of
172,799,135 'to ‘Dolansky and-

persons skﬂled;_m the art.” 7
foresaid. prior art type of lmkage';
xrely satlsfactory in the manufac—a"—
tmc'ie of- ‘men’s . watch bands, hich: are -quite.,
resmcted bands. which. are about 0.25 inch-
- in..width. or greater. ‘This has been necessary..
.. because when the width of the.band is further .
h‘; reduced . the: length-. of . the. springs- must -be

. the springs 'so much that the ‘bands do not-
% stand-up.to use and are commercially . un:;
ng: acceptable. There has been a. recognised long -

. felt need in. the art' for a much: narrUWer i

linkage of - this. type -for use,in. making ‘ladies’
5. watch bands thereby to -increase th
- and:-attractive: appearance: thereof

s :This “invention has  solved “that: long feltj:
- want by prowdmg a very:durable ladies’ watch®

-1 wide -as" the' marrowest ‘prior- art “watch~band:
~ i of said ‘type; In-addition, ‘this-invention:pro-

vides a ladiés’ watch: band which ‘may bé-about

© 209 thinneét ‘than’ prior: art watch- bands of.

" the aforesaid type; thus further enhancing ‘the
j dehcate ‘and’ attractive’ appearance thereof:

__One object ‘of this invention is to provide’
i ble linkage which ‘may be extremiely,
at the sarri tlme _durable in use’

' poss1ble to ‘provide such a_narrower . lmkage':;
' 1derab1y thmn % pnor"art’

Dolansky. Other modifications. 50

its use in, ladies’ watch bands has been’. 55

shortengd. and _this reduces the fatigue life of 60

" band-which may be: only ‘about- two-thirds'as 70
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attractive for use in makmg arucles of jewelry
. as a watch band.

This invention also enables the ‘provision
of a durable narrow linkage which when used
asawatchbandorthehke:ssecurelyheld
in its contracted position on the wearer’s wrist
yet it is comfortable and 1t is also readily

" removable ther

In a preferred form of the invention: the
linkage can be shortened or lengthened by the
retail jeweler.

In a preferfed embodiment of this inven-

tion, the width of the finished -watch band is
0.18 inch compared with a width of 0.25 inch
of a comparable prior art watch band and
with a thickness of the bracelet of about 0.1

inch compared with & thickness of about 0.125"

inch of a cemparable prior art watch band.
According™ to thie present invention there is

provided an expansible linkage including: two:

layers of overlapping staggered links, each link

. extending. in a direction generally transverse
to. the: length of the. linkage, means inter-

connecting the [inks of one layer with the links
of ‘the. other layer to allow. refative displace-
ment of the links Iength\mse ‘of the linkage
when. the linkage is stretched longitudinally

from a.contracted to-an éxpanded condition;.

said interconnecting means including at least
one ‘interconnecting ‘member having a leg
located within at least one of said links and
extending in a direction ‘generally tramsverse
to: the length of the linkage, said interconnect-
ing member bmng rotatably connected’ to an
adjacent link in the other layer of links, and

. resilient means - assocwted with- said one link

and capable of ‘resisting relative displacement

" of said links, said‘ resilient ineans extending

40

between. an intermediate portion of one of the
link walls and said leg and being capable of
urging said' leg away from said one link wall,

chardcterised by said resilient means compns-' 1.

B ing'a plurality of laminar springs, one of said

45

50

55

spiings engaging said leg, and at least the
portions of said springs adjacent to the locality

. of such engagement with said leg ‘being -in

face to face: engagement with each other.

In a preferred. embodiment, the springs are
of generally arcuate shape between their locali-
ties of engagement with the leg and the link
wall and the springs are also in face to face
engagement with each other between said
localities. -

- Byusmgtwoveryttunspnngsmeachlmk .

instead of one thicker spring as in the prior
art, by makmg each spring considerably thinner

than the . prior” art. spring and by arranging

the two. springs .in face to face engagement,

new and surprising results have been a accom- -

plished in that both an adequate linkage con-
tracting force i is provided and great durability.
of the linkage is also provided. -

. With two.thinner springs in the. particular
arrangement claimed in this- application (1)
the amount of plastic deflection of each thinner

the single prior art spring., Thga-mfﬁwfs:

spfing‘ is liess thap the plastic déﬂec-\ e
tion with a- thicker sprjng of rior_art™. .
and (2) the stress range,(the nfimbnr o po o
per square inch of tension, nd’ ] o
70.

to w.hlch each. thmna' '. 1

coxtxlllbme tolprmﬂufke . - fife than 75
with a' singleé er oramsg;mgoftﬁe
same arcuate shape’ anpsl‘cﬁ e :
With a single prior art spnng in- eacb ]mk " .
reduced to the length' ‘mecessary toprovnde ' :
such a narrower linkage, - thie llnkagg fails. after - 80. -
a_relatively few expansions and contractions
and: is completely unsatisfactory, whereas with
a linkage constructed according to the present
invention of the same narrower width. the -
linkage: may be subjected to many thousands 85
of expansions and contractions without: failure,
Further -objects. and advantagg:s of the, i in-.
ventioni willl bé: a ot to’ persons. skilled: in.
the: art froms the: follamng descri

ption: . and;'

‘the “accompanying: driwings which descn’he' 90 -

and show for illustrative: purposes” only,
embodiment of the: mventlon, & .

In- the dmwmgs

Fig. 1 is 4 side view of a segment of a'
linkage embodying the present. invention-with 95

“the parts sliown in contracted positions and.

partly in section, the section being taken on.
the line 11 of Fig. 7. :
Fig. 21sav1ewlikeF1g -1 _but with the
parts shiown. in expanded ion,, the section
bmngmkenonthelmeZ—ZofFlg 8
_ Fig. 3lsap1an.vmwofthesegmcntof
the linkage with the parts shown in . fully
contracted position. and partly in section, the’
section being. taken on the line 3—3 of Fig,

100 -

Fig.. 41saplanv1ewofasegmentofﬂ1e
linkage with the party shown ini. expanded
position and partly in section,. the secnon being.
taken on the line 4—4 of Fig. 2

Fig. 51saslde view' oftwotbmﬂat spnngs'
arranged in face-to-face engagement with each
other at their . un.loadbd heights, but before
insertion in a link.

Fig, 6 is an enlarged view: in pecuve
of one of the U-shaped _{pers ng
members. ' :

Fig. 7 is an enlarged' section takm on the~
line 7-=7 of Fig, 1. _

Fig. 8 is an enlarged secnon taken on thc'
lm%'&—gs’ of Fig, 2. .

ig. 9 is an enlarged view in pempecuve
ofoneofthetophnkstumed.upsxﬂe down
50 as to ‘show. the inwardly bent tabs of the
top-shell which secure it to the link. .

- Fig. 10 is an enlarged: section-taken on the.
lme 10'—10 of Fig."7..

Fig. 1T is a plan view of one end of the -
blank from which the top hnk is. formed. .
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nec‘ted tbgether- ; ped: i

8C

- about 0.103. inch 'in, th

smred _re}“anm w:anﬂ everlap. the

_gthaf the linkage
m’pas'mFigs 3and

4 and 5 may be
oranyother suitable

K Formed. fzom the blank
- 'in ' Fig. d the bottom link from
* the. blank ‘shown” in Fig,'12. The- blank of

' ormed  with - outwardly

. which during assembly of
ent. upwardly to hold in and
~partiaily ‘conceak ower portion of ‘the end
picces 8C of the in mecting ‘members. -
+ The ernamental top: shell .11 may be made
from @ blank of gold-§ ed stock or of stain-

 less steel‘stock or any. ether suitable naterial.

:40 - "When: gssembled ; the top link 4, its top
. wally everlies | the” top wall’ of. the link, its
L.t depending. side’ waﬂs' extend :along: the outside
0 o the d;e_wa}_} - link afid the tabs 11A
th;!s relationship with

} is-also provided ‘with
i€ ﬁnal assembled: link-

o extendirig. tabs
e the_hnkage are

Eachhnkéf&chmxspwotaﬂyconnccted
B - the £ _);'a:cemhnksof tlxe ad)acent

| withi ahnko_fthetoprownear
ide . 1ereof, ‘the ;_;other leg of one of

. resistant. mater

bet’s '8 which havel:eg&SAandSB con-:
together: by ' _:tlgi:es watchﬁandmay

- these . commecting: 'embe;snslmcatedwﬁhxm
.’ one:adjacent dink: of thic 'tottem .row. and the:
;. other’leg:of’ the'ethg_r_ confiecting member is

located: within: i adjacent - link i the

bottom: - row: " The egs;oftheothertwocon--
. miecting: membeis
IV links.at the'q

similarly: located i the:
_'te sifle: of the linkage. -
“Fhe lamiinar springs-13,:14 may be -.made

. ofi -emy suitable: corrosion,: “set:and: | fatigne-
:-such - as: stafnless - steel;:- a
3: cobalt nickel ‘alloy of thetype:
on-: the:- specification- 'fUS'Paten.t No. 2,524,661,.

disclosed. in

or the like.
We: have. fi

natrow, thm,, dﬁzablc
made ‘which.

1-3_. and’

14aneo£stack
ad.tstancebetweémthe
of Fig. §:. When ‘used i

an inside height of about, 0028 inch, & lmkagc
which is sbeut: 0180 in¢h. wide, and about.

0.100 inch thick is provided which will with-.

stand' more than .50,000° expansions and com-
tracttons‘, before far[m'e -of a ‘spring

¢ ge, pairs
13, 14 are insérted ‘in’the top ‘nd bottom
lmks This . Causes -the- erids ‘of the to

Springs
be deflected’ fromi ‘their unloaded height  of:

Fig. 5 tw-a pamaﬂy 1oaded: height. ~The -legs
of the- ¢

between ‘the- ‘bends: 15 and 16:of the springs
and the outer walls of the: links. Fhis causes
the ends of the. springs to-be: fiirther deflected’

tor their -werking height shownr if: Fig. -7 and"

the linkage is in the fully-comitracted: position:
ofogs.I -3 and: 7. Then the: tabs 5A. of 'the
bottons links are: bent
Yinks: -

and ‘connecting” mernbers::are. attached tor the

endsofsuzhlengﬂxofhnkageﬁorusemi
attaching it to.& wrist watch' and ‘the resultant:

watch band: is: cl?eaned am{ pohshed in. any
suitable mamnef.: -
“In the contracted pasmon; of Flg 7,

‘ crownl?afeachpalrofnestedspnngsbears

against an ‘intermediate. portion: “of -one: wall

of a'link and the bends15: and ‘16 ‘engage ome’

legofapaxrerf members,tlms

commecting
resiliently urging the:linkage to:its fully con--

. tracted position: shown inc Figs: I,-3'and 7.

Wheutheﬁnkagewexpandedfmmthc?
3 .and: 7 to the:
pesition: shown: in Figs: 2,4eand8 -ends: of
- the’ springs
working height to- their fall deftection as shown:

in- "Fig. &amdmthlspumumtheyam-

. ‘the: infier walt, :Fhis:~ o
deﬂsecﬂenoﬁthespmngsxseausedbythe

position shesvn -in-Figs:i'1
-ave  further ‘deflected from': their

bottomed - out against::
turning. mevements of the: legs:

Bccausetheerawnﬂaftheéprm@ls;

generally arcudte rather than angular or V-

shaped;, as this working deflection increases

sprmgs '

- members ‘are-then inserted:

upwardly - to: the: posi-.
tions shewn:in Fig: 7, and- the top sheﬂs are.
. assembled to the:top:
- Such hnkage 1z formed -of the des:red lengﬂl,'.
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- & reverse.curve 17A (Fig..8) is formed.in, the
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" sequently the. fatigue ‘life’ of the V-shaped
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arcuate crown and: the load. is no longer con-
centrated -at this:crown but divides into loads
at either ‘side ‘thereof.. As:the deflection . in-
creases, the.reverse curvature: increases and
the points. -at- which - the' loads. are :applied

moves farther awdy from the crown. Between lay 5 of
- extending’ iny

the. two- loads, the bending moment. in the.
spring : is.'constant -and~:when this amount-
reaches - the - plastic ~flow “momient the ' entire
center portion of each' spring- becomes ‘plastic
so that any furthier deflection occurs as plastic
deformation of this center region. N

With a V-shaped spring, on the other hand,
the reverse. curvature will not occur, with the
result that the maximum mioment occurs at:

 the V-shaped crown and a plastic hinge forins

at this crown at a ‘smaller deflection than

* with the’ .arcuate spring_and ‘therefore under-

goes :a  greatet: total’ plastic ‘deflection. Con-
spring 'is considerably _'s"mallier:'.than_'t.hat_ of

the arciate shaped spring.

Cut-out portions are provided 'in: the .ends
of .the inner walls of the top and bottom ligks
to receive ‘the bent ends 18 and 19 of the
springs as they are.deflected from their posi-.
tions of -Fig. 7:to.their positions of Fig, 8.

- As is'well knowsi ixt the prior art, connecting .

- members having -legs:of different cross. sec-

35

tions may. be used. Connecting members may
also be used in. which the legs of a pair of
U-shaped membersare, connected. together to
form connecting” membeis of either C-shape

or: rectangular ‘shape.

" The U-shaped connieéting members may be

45

50

b

)
"¢ changes in - shape, proportion: and arrange-

i

provided with notches in:'the inner surfaces
of their legs and held in by. bends provided.
near the ends of the springs as in UK. Patent
Specification - No. 697,592, engaging: in ‘the
notches thus to eliminate ‘the: use of tabs such:.
as 5A ‘on ‘the links to hold the U-shaped con-

niecting inembers in the linkage. . -

‘To -shorten:: a - linkagé “such- as i disclosed
in the drawings, the tabs of pairs of ‘top
shells-"and " bottom. links: are bent outwardly,
‘the._intervening “section of -links is removed
and the linkage is reconnected by inserting the
legs. of the thus free. conhecting: members into

- the appropriate. links. and - rebending the tabs -

~#r—their" original pesitions. - .0
The linkage may"be’lengthened by opening
the ends of top-and bottom: links, adding one
or more additional ‘links. to- the linkage and.

. rebending the tabs to their original positions.-

- 'While -one desirible embodiment of the in-.
_vention has been shown inthe drawings; it is

the purpose of illustration only and that various

ments of parts-as well as the substitution of
equivalent elements “for :those shown herein

and described, may be made without depirt- " -

ing from the spirit-and:
as_set forth in_ the

xtending, i 4 directiony. genefally” transverse’
o the leiigthi~of “the- litikage, ' means. in
connecting inks”.of one -

links of ihé-othiér Tayés o aflow,
placement of ‘thé links Kngthwi

~relative’ dis-

dinally. from- acontracte

ment of said links, said resilient mearis-extend-

ing betweeil: an_intermiediate: portion - of ‘one.
of the link walls and said leg and - being"

capable of ‘urging-said- leg “away - from said

one link wall; “¢haracterised by said - resilient

means

eans comprising - a . plurality of laniinar
leg, '3_-nd_"=at leastthe . cngaging: sai :

adjacent 'to::th

i face to-face. engage.

1, characterised in. that said pi

springs: are- iin ‘face ‘o

each other from said-‘intermeiliate portiont 'of

said one.link wall to- the locality ‘of .engage-"

m*esnt AO:Safdon&s g ‘withsaid: leg.: ™
3. An expansible linkage dccording to claim

1 or 2, characterised-in’:d each spring ‘of

said plurality of laminar springs is of generally

arcuate shape when'viewed from the side at

said locality- of ‘engagement with said ‘leg to

::iﬁ_"iﬁténpadiaté portion ‘of 'said one link .

4." An. expansible linkage according to' any
one¢ of the preceding claims, including-.a
plurality of interconmecting ‘members -having
legs-located ‘within éach. of said links ‘inter-

connecting each :of said- links:of ‘one: layer of -

PPILE stiggee ks, cach Tk

the links”of one.layer with the

placs

2. An ‘expensible Tinkige according to. claim -

65.

£

i

85

engagement

9.

lurality of laminar _
ace engagement with -
100

105 .

least in the portion thereof which extends: flom’ =

110

115

links with adjacent links.in theother layer

of links, ‘characterised- in that  -each - link
there i§ provided a similar setof said plurality”
of laminar springs. with one spring of each set-

face engagement with each other. - b
5. An‘expansible linkage according to claim"

_ _ engaging the legs in the links in which it is’
to be -understood that -this disclosure isfor" disposed, and at'least"the -portions” of each R
set of 'springs-adjacent to the Tocality of ‘such . =

- engagement with: saidlegs ‘being ‘in face to: -

5
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a reverse curve 17A (Fig. 8) is formed in the
arcuate crown and the load is no longer con-
centrated at this crown but divides into loads
at either side thereof. As the deflection in-
creases, the reverse curvature increases and
the points at which the loads are applied
moves farther away from the crown. Between
the two loads, the bending moment in the
spring is constant and when this amount
reaches the plastic flow moment the entire
center portion of each spring becomes plastic
so that any further deflection occurs as plastic
deformation of this center region. . - _

With a V-shaped spring, on the other hand,
the reverse curvature will not occur, with the
result that the maximum moment ‘occurs at

"~ the V-shaped crown and a plastic hinge forms

20
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at this crown at a smaller deflection than
with the arcuate spring and theréfore under-
goes a greater total plastic deflection. Con-
sequently the fatigue life of the V-shaped
spring is considerably smaller than' that of
the arcuate shaped spring. Co _
Cut-out ions are provided in the ends
of the innemls of the top and bottom links
to receive the bent ends 18 and 19 of the
springs as they are deflected from their posi-
tions of Fig. 7 to their positions of Fig. 8.
As is well known in the prior art, connecting

. members having legs of different cross sec-

tions may be used. Connecting members may
also be used in which the legs of a pair of
‘U-shaped members are connected together to
form connecting members of either C-shape
or rectangular shape. .

The U-shaped connecting members may be
provided with notches in the inner st_;rf.aoes
of their legs and held in by bends.provided
near the ends of the springs as in U.K. Patent
Specification No. 697,592, engaging in the
notches thus to eliminate the use of tabs such
as SA on the links to hold the U-shaped con-
necting members in the linkage.

To shorten a linkage such as is disclosed
in the drawings, the tabs of pairs of top
shells and bottom links are bent outwardly,

- the intervening section of links is ‘removed

50

b

55
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. the appropriate

and the linkage is reconnected by inserting the
Iegs of the thus free connecting meémbers into
links and rebending the tabs

~imr-their original positions. - :

The linkage may be lengthened by opening

the* ends of top and bottom links, adding one
or more additional links to the linkage and

; rebending the tabs to theif original positions.

- "While one desirable embodiment of the ini-

" vention has been shown in the drawings; it is
* ° "to  be understood that this disclosure is for
60 the purpose of illustration only and that various

' changes in shape, proportion and .arrange-

ments of parts as well as the substitution of
equivalent elements for those shown' herein

TR

and described, may be made without depart-
ing from the spirit and scope of the invention
as set forth in the appended claims.

WHAT WE CLAIM 1S:—

1. An expansible linkage including two
layers of overlapping staggered links, each link
extending in a direction generally transverse
to the length of the linkage, means inter-
connecting the links of one layer with the
links of the other layer to allow relative dis-
placement of the links lengthwise of the link-
age when the linkage is stretched longitu-
dinally from a contracted to an expanded
conditions, said interconnecting means includ-
ing at least one interconnecting member having
a leg located within at least one of said links
and extending in a direction generally trans-
verse to the length of the linkage, said inter-
connecting member being rotatably connected
to an adjacent link in the other layer of links,

and resilient means associated with said one

link and capable of resisting relative displace-
ment of said links, said resilient means extend-
ing between an intermediate portion of ome
of the link walls and said leg and being
capable of wrging said leg away from said
one ‘link wall, characterised by said resilient
means comprising a plurality of laminar
springs, one of said springs engaging said
leg, and at least the portions of said springs
adjacent to the locality of such engagement
with said leg being in face to face engage-
ment with each other.

2. An expansible linkage according to claim
1, characterised in that said plurality of laminar
springs are in face to face engagement with
each other from said intermediate portion of
said one link wall to the locality of engage-
ment of seid one spring with said leg.

3. An expansible linkage according to claim

65

70
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80

85

90

95

100

1 or 2, characterised in that each spring of .

said plurality of laminar springs is of generally
arcuate shape when viewed from the side at
least in the portion thereof which extends from
said locality of engagement with said leg to
f:ai,;il intermediate portion of said one link

105

110

4. An expansible linkage according to any .

one of the preceding claims, including a
plurality of interconnecting members having
legs located within each of said links inter-
connecting each of said links of one layer of
links with adjacent links in the other layer
of links, characterised in that in each link
there is provided a similar set of said plurality
of laminar-springs with one spring of each set
engaging the legs in the links in which it is
disposed, and at least thé portions of each
set of springs adjacent to the locality of such
engagement with said legs being in face to
face engagement with each other.

5. An expansible linkage according to claim

[y

gy

115
120

125




,036 760

WM BROOKES & MARTIN,
_Chartered Patent Agents,
* High Holborn: House,
.. 52754 -High Holborn,

" London, W.C.1.,
Agents for the Apphcants _ é@l

.C.Z, from which’ copios may be obtained,

“Leamington, Spa Pnnt_ ! r--I-I_éxéEMaiest_y’s Stationery Office bv th
Pubhshed at "The Pat_’__ : Office, 25, Southampton Buildings, Lon:

| : R ey 24 Nov 168
¢ CeR) .;r'mxs INCLUDING Tz Déawieg > R

nee =
e &C _.'

ACH\G FOR COMPTROLLE
PATENT OFFICE,
thampton Buildings, London. w.G 2.

\\l\\\\\ \\\\\\ Wi \\ \l\\




