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EXTENDIBLE AND RETRACTABLE DEVICE

FIELD AND BACKGROUND OF THE INVENTION

~

The present invention relates to a device Wwhaich is useful for

efficiently extending and retracting a wide variety of tools and, mere

parciqularly, to a device made up of plurality of interacting members whica
can be easily exiended and retracted so as to place in the desired locztion

a toal or other inssrumentality atiached ‘o the device,

It is of:zn desirable to be able to place and causs 10 operate a took
or oher instrurneatality (hereinafter "ool") at a lecation which is more
distant than caa be comfartably be reached by extending ope's arm with
+he tool therein. For example, when one wishas to changze an incandeszent
light buld lacated in a ceiling which is tea et tall, it is necessary o grab
and rotate the light bulb. To this end one might ¢limbd or a ladder and use
one's hand to replace the bulb, Alwe matively, onz could obviate the nesd
to use a ladder Dy using 2 sufficiently long pols which had 2 tool at iis end
whith was capable of grabbing and rotatiag the sulb, Iz this c2se, the

operator would remain gaqu rg safely on the ground whaile replacing t

o
)

light bulh and would carry out the operation through the wse of s loog
polcz‘
While a pole as deszribad is usedul in certaln zpplicaion, T is 2ot

& from smno*z.mg» Primadly, it is kaown that, unl1<° the czse of

[

rep.acicog a light bulb dzscribad ahovz, in many operations s the location 2t

0

which the operation is to taks plac =2 1s gos at z flxed distanss from the user
but varies etther discretely or ccn-;:.:u-al‘:y duceg !

4

For example, if oue wished to pant the rea-foor tall walls and tha

1

ceiling of a room with paint roller, means mustbe at 22 ad for lecating the

y

ral.sr at avery paint on ths walls and ceiling  Furthermore, the locatian of

‘he rollsr varics i;:stan.:ane:o:.xsiy durlng eash painiing stroke, rezardiess of

(z-

the positioa of the pa. cter. Oue opiion is to usz 2 nzad-Rald roller and

mieke uss of 2 ladder of seaffolding to reach the top portions of the wails
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and the ceiling, Another alternative is to mouat the r(‘)ller on 2 sufficiemtly
lotz pole which will allow the top portions of the wails azd ke ceiling to
be reached with the painter remaining standing 01 the fioor withouy
requiring the use of a ladder.

One disadvantage of this technique is that the length of 2 siroke is
lirrited by the distance through which the painters amms can mave, Le., if
the paiater is able to translate the pole 2 distance of three fezt, the pawt
strake oa the wall will be liraited to three fest

A further disadvantage of this tecunique is that the pole is of fixea
length and may therefore be of limited use in otner application. Thus, 2
five foos pole which may be useful in painting a room having ten-foot hig
wills and celling, may be largely inadeguatz o paintcg a room having
fifteen-foot hig'n walls znd cailing.

To partially overcome the latter disadvantage and to therepy Lgreasa

!
-

its versatility, it is possible to form the pols from a number of datachable

modules, In this way modules could be 2

t‘-.
'R
i
[
G
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3
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so as to producs a pole with overall lengih wiich is adequate for the

rended task. While the modulafization of the pole overcomes certain
difficuities, it remains a tedlous chorz 1o add or remove medulss pefare

eich fask, Mars impommly, oncz a pole of proger leagth has been
éssenzbfad; it cortinues to suffers from e disedvania
relating to the limitation on the feagty of the stroks
A possible solution is to fortn 2 pole mads up of a numner of
interconnes-ed members which ar2 able to move relative ta a1e anctazr and
thersby aiternately lengthen aad shores the paie. Such 2 pole may uss
hydraulic or poeuxatie mesns, ot usiike those used in 2 variery of
winchas, for exampls, the systam usad to position a basxer ca mying ar
alectrical repaimnan s'ufﬁmenny pear & transforcier as to allow the
epa‘rman o work oa the srasforrner. Howsver, sush systems ace heavy

and machanically complicatad and zre us not suitable fors sim_;ole hand-
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held pole for use in properly locating a relatively light tool.

There is thus a widaly recognized need for, acd it would e highly

ot
advantageous to bave, an extendiblesetractable device which can be

actively and positively exteaded and retracled, as desired by the user, will
the device oriented at any angle, to which 2 tocl could be attachzd zrd
which couid be easily used to rapidly vary the length of tze pole during tze

pe:formance of a particular task,

SUMMARY OF THE INVENTION

According o the present invem‘lon thers 13 provided an extendibie~
retractzhle davice, compdsiag: (a) 2 fiest memder; (2) 2 second memer
maovab'e relative to the first mem’er; (¢) a first flexibls conasdtor amached
to a posterior portien of the secord membzr, the firsy flexinla connector
paing constrained by and belag x;novable relative to & first location of the
first member; and (4) a second flexihla connectar attazaed to 2 post erioc
portion of the sscond member, the s ad flexi%'e comnector bsing
censmalnad by and being movabdle relativs to a secozd ccation of t‘de first
membsr, the sasond location being postedor of the first iocation, ine rst
flaxinle connector and the second flexidle corzgsiol Deing counlad to each
other 50 that *he ficst flexible connectar, the sezond fexils tonnesor
the sesond membzer all move simaltaazously,

| lsa according to the preseat javemtion thers is provided a
extandinle-retractahle devics, comprising: (2) 2 first membder, () & s2zond
mamboar, the first mamner ‘ceing movable reladve to the sesond member
(2) a third membar, the third membar being movable relative to ths sezond
rasraher; (d) a flexible comnacior mavaled ir. the second membier, the
flaxible connactor being conaested to the frst memder and to ths szcond

rremmher such taat the flest and third mambers move toganier m oppesite

oLy
Py
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irvention described below, thers is further pravided: (e) a third membear
miovable relative to the first member and the second member; (f) & thi
flexible connzctor attached to a posterior portion of the third memoer, the
third flekible connsctor being constrained by and being movable relative
to 2 frst location of the second member, the third fiexible connector being
ectached to a first attachment locaticn of the fust memoer s¢ that
anterocly-directed motion of the second memoer rasults in anteriorly-
direcred motion of the third member; and (g) 2 fourt flax’nle sonnector
atached to a paosteriar portion of the third member, the fourtn flexidle
connecior being constrained by and being movabie relative to a secoad
location of the second member, the secoud location baing posterior of the
first location, the fourth flexible connector being attached to a second
attazhment location of the first member so that posterariy-ci ragted motion
of the secand member results 1o posteriorly-direcied motica of the third

member,

Ascording to still further featuwrss lo toe Gescrined prefarred

emcodiments the members are nastad togstaer and are appro: imately

cylindrical in shape althouoh the merihers Ta
’ ey

~
n
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may be arranged mext to eadd oder

According to still further featurss i the described prefarred
erhodiments, attached to the farthest merberis 2 suitabls sool which raay
be amona mmaay other possinilities, a peint boush, a paint roils ar, a Moo, &
dust , 2 cutting tocl, a tozgs, or a fir'ng capable of afte ching the
devics to adothar body.

Accordiag to anatier embodiment acsarding 1o the presens iaventicn
thers is provided an extendible-ramas rahlz device, comprising: (2) 2 fiot
member fommned with a loagiudinal stoy (®) a szzond m:mbr::': movahiz

relative to the first member; (¢) 2 rigid conazeror aracted 1o & posterior
poriioa of the secoed member, the rigla conasdiar balag siidable tarough

gid
th2 loagirudiaal slot of the first member §9 that the second member i3
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moved whenever the rigid coanector is moved; (d) a thicd member movable

relative to the first member and the sscond member; (e) a third flexible

connector attached to a postertor poction of the third femter, the third
flexible connector being constrained by and being movable relative to a
first location of the second member, the third JAexible conaector being
attached to a first attachment location of the first member so that
anteriorty-directed motion of the second member resuits in anteriorly-
directad motion of the third member; and {f) a fourh flexihle cornester
attacned to a posterior portion of the third member, the fou:t‘.za flexibla

connector being constrained by and being moveole relative to a second

Lo

location of the second member, the second location »2ing posterior of the

first location, the fourth flexible connsctor being attached to a second
atiachment location of the first member so that postertarly-diracted otion
of the second memher results in posteriacly-direcied motiou of the thicd
memoear,

According to vet another embodimzny s.ccording to the present
invention there is provided aa exteadinle-renacianle davice, comprisiag: (a)
a first member formed with a longimidinal slot and having a second rack;
(t) 2 second member movable relative to the fust member and baving a
fizst pinion near its astedor end and a second pizlan near its postarior eal
the second pinion engazed to the second rack; () a nigid connecto
attached 1o a posterior portion of the secoad member, the ;“igid COINecIHr
baing slidadle through the ujuomd’..sl slot of the first member so that the

second member is moved wheasver the rizid copnesior is moved; {d) 2

N
third member movable relative to ths first reember and the secoad raember,
tha third member having a first rack engagsd to the first pinion, the pinion

betag rowatable by a cable which is amachad to the first memter so that

Ll

anteriocly-dirscted motion of the second memoer resudts is antzsiorly-

directed motion of the. third raembze, the third member belrg attachad to

Culg aleAll

a second pinion cable for rotatiag the second pinisn, se that pesteriaciy
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directed motion of the second member results is posteriorly-directed motion
of the third member,

The present invention successfilly addresses the shortcomings of the

presently known configurations by providing an exteadible-remractable

devica on which can be mounted a suitable tool which can be used to
continually change the position of the tool so &5 to facilitete cariying out
tae task
BRIEF DESCRIPTION OF THE DRAWINGS

The invention is hecein described, by way of example only, with
refecence to the accompanying drawiags, wherein:

FIG. 1 is a device made up of thres members,

FIG. 2 15 another device made up of two members and festuring a
cetachable handle; _

FIG. 3 is yet another device made up of two rmembers and featuring
& rigid connector;

FIG. 4 is a device made up of thres members which are arraags
next to each other rather than inside one anothsc as in Figure 1,

FIG, 5 is still another embodimmeat of a device according to ths
P resent inveation featuring thres members, a rigid coresior and rack-and-
pintoa mechanisms; |

FIG. 6 is a varation of the embodiment of Figure 5 featuring &
motor a gear whezsl and a notched bar;

FIG. 7 is an embodimeat sinilar to that of Figure 1 but with a
motor for moving the secoud member;

FIG. 8 15 an alternative embodimaat including derachabls extension
mermuoers;

FIG. 9 is anather alternative embodirnent featuriag a singls toothed

whaal;

FIG. 10 is an embodiment similar to that of Figurs 9 but featuriog

10000
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a pair cf connecied oothed whasls

FIG. 11 shows another embodiment according to the present

N N ~—J
mvention; ‘

FIG. 12 shows a magnified section of the embodiment of Figure 11
and further shows a flexible connecting ;nem'ocr;

FiG. 15 shows a typical device according o the pressat invention
with a selection of tools for attachrneat to the davice;

FIGS. 14A and 14B show a device according to the present
invention in use for painting a vertical wall; '

FIG. 154 and 15B show a device azcording 1o the preszat invention
in use for swesping a floor;

FIG. 16 shows a number of interlinked devices according to the
present invention;

FIG. 17A and 17B show a number of interlinked devices according
to the present inveation when usad to create a support struchiz: of suitable
dirrensions;

FIG. 13A and 18B iilustratz two tripsds Incorporaing devicss
accarding to the present invention;

FIG. 194 and 198 illustrate two mors tripods incorporating devices
acecording to the preseat inveation; |

FIG. 204, 208 and 20C illustratss thees addizional applicetions of

a device accordimg to the pressat invention usiag au slecirical shosker,

DESCRIPTION QF THE PRE‘-&:'& D EMBODRMENTS

The present inveation is of a device wiich can be used to

continually ckange the positton of a tool during the opzration of the tool,

@]
~ry
(47

Specifically, the present inveation can be used to conw:&eztly and rapidly

cary out a large variety of tasis which would otherwise g.zi;‘ arenul

¢
(J

prepamnoa and/or the use of ladders and similar devices. For eu.rrp‘l 2, a

.

devics according to the presear veniion can be used to quickly asd sgfaly

S Y
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paint ertire walls and ceilings while staadng on the floor. It can be used
to replace light bulbs in the ceiling without having to clirnb on a ladder or
touch the bulb. It can be used to take down a bock or a grocery store item
located on a high shelf without use of a chair or a ladder.

The principles and operation of an extzndible-rstractable device
according to the present invention may be berer understood with reference
to the drawings and the accompanying dascription,

Referring now to the drawing, Figuces 1 and 2 illustrate two related
embodiments of the preseat invention. The devics lllustrated includes three
members -- 2 first member 10, a second mamber 12 and a third member
14, The three members are sized and shap=d so as that third member 14
fits inside second memoer 12 which, in tum, fits woside first member 10.
Second member 12 and third member 14 are ruovaole paral'sl to each other
and relazive to first member 10. The members stown are cylindrical in
shape, but any other suitable shape may be used. For example, a systzm
according to the present invention may includs a member of square crass

ecrion nested within 2 member of cleular cross sectioa. This facilitates

the prevention of rotation of oae member relative to another. In certain
applications, however, it may be dasirable to have one member rotate
relative to another, either autormateatly as pan of the extsnsion or
retraction process (e.g. with the aid of a spiral protusica oc the outside
surfacy of az innec membar) ot independently controlled by the user. Itis
not esseqtial that the three members be zested nside each other as will be
discussed below in the contexs of Figurs 4,

A first Aexible conneeror 16, wiich is praferzhly a suitabls cable,
is attactied to second memher 12, preferadly at i posterior portion, mast
preferzoly at its posterior edge. The attachment is preferably permnageat.

~F

First flexible cornector 16 thea runs from its polnt of attachme=at to seznad

smber 12 to the adjoining anterlor edge 18 of first member 16, It is

preferable to includs a small pulley wheel (fot shown) permarzatly

10000

BAD ORIGINAL @

e— T el



10

20

.
A

9

attached to first mamboer 10 at anterior sdge 18 to facilitate moverien: of

first flexible connector 16 and preveat Tiction and wear of first flexible
connector 16. From there, first flexible conuector 16 run$ posteriorly along

the wall of first member 10. Rather than passing over the anterior edoe 18

of first membder 10, first flexible connestor 16 may be mads to pass
through a first hole 20 (Figure 2), praferably located near the artérior od
13 cf first member 10, waich may, itse!f include a friction~reducing pulley,
In eisher case, first flexible connector 16 is mads t3 pass through a flx,e;d.
poirt on first meriver 10, preferably located at or nsar antesior edge 18 o

first member 10.

At o

A second flexible connector 22, which is prefs

L]

vanly a suitable cadle,

is also attached to second member 1

[
O
1
a
@
m
k<
[*3)

at Its posteriar paction,
most preieradly at its posterior edge.  The atiachmen: is preferably
permaneni.  Second fiexible connactor 22 thea runs fom i polat of
artacament ta secand meniber 12 1o the adjoining postaiior edze 24 o7 frst
simoer 10, It is prefecable to include a small pulley wheel (net f2awn)
perTnanently atached to first memiber 10 at poster.oc edze 24 1o faziliraze
movement of second flexible connector 22 22d pravent frction and wear
of second flexible connestor 22, From thers, second flexibla sanpoctar 22
runs antetiorly along the wall of fAirst membar 10, Rarher than pzssio
undzr the posterior edgs 24 of first member 10, second flexidls counecror
24 may He mads to pass through a sscoad Rale 25 (Figure 2), wiich is
pestanicr of first hol2 20 and wineh is praferanly locatad near the pastaniar

edge 24 of first mamber 10, which may, itelf ineluds 2 fictioared woin

n

pulley,  In either case, sesond fexible comncctor 24 s malz to pass

through a fixed poini on first membes 10, preferably locate! at ¢r aear

posterior edge 24 of first membar 10,

+

e s & oo PR T P aaamAd Do

I'he end of first flexinle connzcior 16 and ths end of second flexibis

- " O T S )

connector 22 which 2re not conasered to s2cond memzer 12 aze couplad
v .. . . . : . RPN o

to ezl other either direstly or indirectly, Whea coupind dirscily to sas)

10000
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other the two flexible comnectars in form, in effect, 2 single fiexible
cosnector. Operation of the device in this case is by zlternatively pulling
the joined flexible connector anteriorly and post’crvioriy.' Rather thaz joining
the ends of the two flexible connectacs, it is clear that it is possible to use
a single flexible connector from the start and theredy obviate the need to
attach ta each other two conaectors, Similarly, i is clear that two flexible
conneciors aitached to sezond member 12 may altematively be a single
connector which is attached to second mamber 12.

Alternatively, the two ends of flexidla connectors 16 end 22 are zach
attacaed to opposite ends of a handle 28. Altematively, a handle 28 may
be mourted onto and fixedly conzected to a single flexible connectar,
Fiexible connectors 16 and 22 are sufficiently taut that longinudinal motioa
of handle 28 translates inte longitudinal motior. in the opraosite dirsction
of second mamber 12, To fasilitate use of the device it may be desirable
to include a secondary handle (met shown) fixedly comnecizd to first
rercher 10, This secondary haadle, which may ex:znd posterioriy from
first member 10, or which may form the posterior poriion of first member

10, would be intznded as a plasa for the user's ofner ha

L

[aW

d. iz, the han
not usad to operate bandle 28, to fumly grasp tas device and help creats
the ralative motion betwesa handls 28 zod first rnemder 10.

Hazcle 28 may be of any suitidle design. In ihe easodimert of

Figure 1, handle 28 nangs o the side of first member 10, In 2 prefeced
:mb i*.m*m shown in Figure 2, handle 28 is equipped with meeas for

attaching handle 28 to first member 10, Such raeans may taxe the form of
a protrusion 38 in the surface of handle 28 facing fust narber 10
Protsusion 38 is sized and shaped so as o fit within one ot 2 series of
depressioas 40 in tha side of first merher 10, This meshanism makas it
possidle to fix the:poéition of handle 28 once the 1 extension or

riction has beea achieved, and prevernis the extent of the extzusion o7

retraciion fram aceideatally changiag,

10000
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In an alternative embodiment according to the present invention, .

nandle 28 is replaced by a winch mechanism (not shown) which is
permenently attached to first member 10, Rather thaa pulling handle 28
anteriorly or posteriorly, the winch is turned to accomplish the szme goal.
The winch may further include means, such as ratchet mechanism, for
locking the wizch in particular position so as to prevent the members

from rnoving relative to each other.

In the preferred embodiment of Figure |, third member 14 is

connected to first member 10 through a third flexibis cornector 30 and a
fourtih flexible connector 32.

Third flexible connector 30, which is preferably a suitzble cable, is
attacted to third member 14, preferably at its postedor portion, most
preferaoly at its posterior edge. The attachment is preferably permanent.
Third flexible connector 30 then ruas from irs point of attachment to third
member 14 to the adjoining antenior edge 34 of second memuer 12, It is
preferable to include a small pulley wheel (not shown) permaszatly
artached to second member 12 at antedor edge 34 to facilitate movemant
of third flexible comaector 30 and prevent friciion aud wear of third
flexitle connector 30. From there, third flexible conmector 30 runs
posteriorly along the wall of second member 12, Rather than passing over
the anterior edge 34 of second member 12, third flexible connector 30 may
be made to pass through 2 third hole (not stown), preferably located near
the agrerior edge 34 of szcond member 12. In either case, third flexible
connector 30 is made to pass through a fixed point oo second member 12,
preferably located at or near anterior edge 34 of second member 12, The
end of third flexible connector 30 is attached to 2 fxed point, preferably
at or mear the anterior edge of first member 10, and preferably

permanertly, in such a-way that third flexidle cornzstor 30 is always taut

i

so thar anteriorly-directed motion of second member 12 results in’

anteriorly-directed motion of third wember 14,

10000
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A fourth flexible connector 32, which is preferably a suitabie cadle,
is also attached to third member 14, preferably at its posterior portion, maost
preferably at its posterior edge. The attachment is preferably pennaneat.
Forth flexible connector 32 then runs from its pomt of attachument to third
member 14 to the adjoining posterior edge 36 of second member 12, It is
preferable to include a small pulley whsel (not shown) pemsznently
attached to second member 12 at posterdor edge 36 to facilitate movement
of fourth flexible connector 32 and prevent frctior. and wear of fourth
flexible conzector 32. From there, foumh fiexible connecter 32 runs
aaterorly along the wall of second member 12. Rather than passing vader
the posterior edge 36 of second member 12, fourth flexible counestor 32
rhay be mads to pass through a fourth hele (not shown), which is posterior
of third hole described abave and which is prefarably located near the
posteiior edge 36 of second member 12. Tae end of fouth flexible
cornecior 32 is attached to a fixed point, preferidly at or near the azterior

edge of fust member 10, and preferably permarently, in such 2 way that
fourth flexicle coanector 32 is always taut so tnar ameciorly-directed
raotion of second member 12 results in anteriorly-directad metion of third
netnber 14, Preferably, third flexibie connector 30 and fourth flexible
concector 32 are coanected to third member 14 at opnosing poinis along
its circurnfersnce. Similarly, third flexible Connéctor 30 and fourta flex’ble
counsctor 37 are preferably comnzcted to first membsr 10 at opposing

roints along its circumferenze. Such placermant of the atach-ran: DOLLTS
g P

w ITASIL

gerves to ¢ aze third mantber 14 and reduce us tandency to engags the
walls of secoad member 12 and produce undesirabls frictionel forces which

tend to impeds relative moton of the members, The centzlization this
serves to faciiitate the extension and reraction of the device, Toward the
same eads, it may, be pr»rcrablv to includs 2 numoer of comraciad or

L R A

independent third flexible connectars 3 and/or a pumbar of connected or

¢

independact fourth flexibie connectors 32 dispesad around the parishery of

BAD ORIGINAL @
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third rmember 14 to further centralize third member 14. Along the same
lines, it may be preferably to utilize 2 number of sonnected or independent
first flexible connectors 16 and/or  nurmber of conested or independent
second flexible connectors 22 disposed around the periphery of first
member 10 to further stabilize and centrzalize second member 12,

A device according to the present invention may be used’to carry a
tonl and place it where the user desires as the task being performed
progresses. The variety of tools which can be used in conjunction with a
extendible-retractable device according to the present invention is almost
lirmitless.  For convénience,_ they can be classified into passive tools,
autom:atically activated tools, and ind=pendently activated tools. In each
case, the too!l 13 preferably connected, most preferably detachably, to the
furthest member of the device,

Passive tools include those tools which need merely te connected
to the furthest member. In this catagory fall tocls such as a paiot brush,
a paint rotler, 2 mop, a dust brush, a stationary cutting tool, such 25 a
knife. Also included in this category are varicus fittings which make it

possible to conmnect the device to arother body. For examiple, the tool

.

could be used as a triped to support a camerz, or as a suppot for an
antenna, or as 2 bolt' onto which a shading memeer can be scrawad to form
a beach umbrella. Similarly, the fitting 42 may be such as to rmake
possible the attachment of a second exteaditle-rstractable device, as
through an engageable opesing 43, which would make it possible to
quickly build rigid structures such as a teat.

Automatically activated tools are those which would be activated
and deastivated by the very exteasion or retraction of the extandible-
retractable device.  For example, in picking fruits which ars all at
approximately the same height from the ground, it mmay be desirabls to use
a clipper which closes 'and cuts whenever the extendivle-retractable dsvics

15 extendad, ~
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Fically, independently activated tools are those which can be
activated or operated by the user independently of the currm.t extension or

retrastion status of the device. Exarmnples might be various cuming tools,

 sheass, scissars, and tongs 44 used to pick up and release various objects,

To operate such tools means would be provided to transwnit zn inderendent
action by the user to the tool. Ore such means might be 2 coaxial cadle
configuration, such as is used in braking systems for bicvcies. Sufficient
coaxial cable 46 would be wound on a roller so that the cable couid be
automatically leagthened and shoctened as the device is lepzihened and
shoriened. The coaxial construction of the cable, with the izner cahls
beingz able to mave relative to the outside tube, would allow the user to
operate the tool regardless of the precise extension or retraction starus of
the device. To operate the tool, the user would move an operaticz handle
48.

Handle 48 may be of any suitabls construcion. One examole of
handl= 48 is shown in Figure 5 wherein handle fame 70 is rigidly mouared
to first member 10. Handle bar 72 is slidably mounted onto handls frame
70 so that the user can pull handle bar 72 toward havdle frame 70
Wheazaver it is desired to activaie, for example, 1cazs 44. Prafan oly,
handle bar 72 is biased, as by 2 spring (a0t skown) to a position away fro
havdle frame 70. Outo hand!e bar 72 is mounted 2 spooi 74 ozt which
is wound an appropdate length of cabls 46 o azcommodats the var ing
leagtiis of the devics in various states of extansina and reweactios.

Another alternative configuration is showa in Figuse 3. Hers first
member 10 fzatures a longitudinal slo: 50, A rgid connecsor 52 is
attached 1o a postzrior poction of second razmber 12, Rigid connesor 52
is slidable through longwdu:u slot 50 s0 that second memier 12 is move
whensver rigid cormrector 52 is moved. Rigid coazector 52 may be
attached to or may include a bandle element 84 wiich is found outsids of

first mernber 10, To extend or retracy the device, the user would move
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tandle element 54 anteriody or posteriorly, respectively. Such 2
rnechanism replaces first flexible coanector 16 and second flexible
connector 22. The interconnections represented by third fexible conaector
30 and fourth flexible connectar 32 are as desciibed above in the context

5 of the previously discussed embodiments. |
Yet another alternative embodiment of 2 device according to the

present invention is shown in Figure 4. The device is related to that shown

in Figure 1, except that rather than the three members being nested insjde

o b

ane another, the three members of Figure 4 are arranged alorg sids of each

10 other. Such a configuration may be usefu], for exampie, in opening and

closing slats of window blinds of various types. The slats may move
through tracks or may be suspended.

Still another alternative configuration is shown in Figure 5. Here,

25 in the embodiment shown in Figure 3, first member 10 feanures a

15 longitudinal slot 50. A rigid connector 52 is attachec .0 & pestecior portion

of second member 12. Rizid connector 52 is slidable through lorzinudinal

slot 50 so that sesoad member 12 is moved wherever rigid conaecior 52

is moved. Rigid connector 52 may be attachad to or may include 2 handle

elerrient 84 which is found outside of first member 10, To extznd or

20 retract the device, the user moves handle element 54 anteriorly or

postariorly, respeciively, Handle element 54 paay include handle stoppsr

55 which can be inserted into longitudinal slot 50 whenever it is desired

to imamobile handle element 54 so as to maintaia @ certzin degree of

extansion or retraction of the device.

[
W

Attached to first member 10 is a first pinion czble 76 which is
attached to a take-up spool (not shown) which is coanected to, and is
capable of rotating, a first pinion 78. First pinion 78 is mcunted ontc
econd member 12, preferably near its anterior end. To reduce abrasion of
first pinion cable 76, a tube 80 is preferubly provided which is attastied fo

30 second member 12 and through which first pinfon cable 76 is 2kle to move,
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Mounted onto third member 14 opposite first piniton 78 is first rack
82 which engages first pinioa 78. Whenever it is desired to extend the
device, handle element 54 is pushed anteriorly, thereby forting secord
element 12 anteriorly. Since one end of first pinion cable 76 is fixed to
first member 10, the anterior motion of second member 12 causss firse
pinion 78 to rotate clockwise. Since the gezrs of first pinion 78 are
engaged with first rack 82, the rotation of first pinios 78 briags about the
antecior displacement of third element 14,

To effect the retraction of the device, seccnd member 12 is equinped
with 2 second pinion 84, preferably at its posterior end, which engag
second rack 86 mounted onto the interior surface of first mamber 10, A
second pinioa cable 88 is attached to sevond piaion 84 o 2s to be ablz to
rotate it, and is attached at its other end o third memrber 14,

Wheaaever it s desired to retract the device, handle element 54 is
pushed postedocly, thereby forcing second elament 12 posteriarly. Thas
postedior motion of secend miember 12 causss second pluion 84 to rotate
as it steps dowu along second rack 86. This rctation serves 1o taks up

second pinion cable 88 and thereby 1o displace third memzer 14

posteriosly.
Preferably, a devics accordiog to tats ermbodiment further includas
means for preventing the rotation of third meruber 14 ralative to sacond

mereher 12, This means raay take the forrm of 2 pia 90 which 15 attuched
to third member 14 and which is capable of sliding only along anvi-rotation
slot 92, Second meraber 12 is prevented from rotatiag relative to first

member 10 in similar fashion through the sonstraizt offered by longinudiaal

h\.-

slot 50 to the movement of rigid conasctor 52, Efiminating the rowtion of

the members relative to one anothac ensures that e rack-and-pinicas are

properly engaged atal l times,

i

To hzlp certralize thisd mamber 14, sezoad member 12 1s prefzrably

equipped wirl 2 centraliziag whesz! 94 which t2ads 1o Kesp thud member
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14 centralized and ensures proper engagement of first pinion 78 with first
rack 82.

In each of the described embodiments it may be désiranle to add one
or more springs (not shown) which will tend ta facilitate and expedite the
extension (or the retraction) of the outlying members. When retracting (or
extending) such a device, sufficient additional force would have fo applisd
to ovarcome the opposing force of the springs,

An embodiment which resembles that shown in Figure 5 is shown
in Figure 6, the major difference between the two being the prc:éc::cc of a
suitable motar 100 which serves to rotate a gear wheel 102 i either sense.
(Gear wheel 102 engages a notched bar 104 attached to second member 12
so that rotation of gear wheel 102 is effective in raising or loweriag second
membver 12, .

Figure 7 shows an embodiment similar to that shown in Figure 1 but
including 2 motor 100 as in Figure 6§ which serves to rotate 2 pair of
whezls 106 and 108 in either sense. The rotation of wheels 106 azd 108
serves 1o simultaneously take in and let out first flexible connectars 16 so
as to move second member 12 in the way described above with respact to
Figure 1. Also shown in Figure 7 is a modification which includes a caten
bag 110 which allows thes device, with a propeir tongs 44 or seissors-type
attachment, to be used in the picking and gathering of fruits from a tree.

Shown in Figure 8 is another embodiment according to the preseat
invention. The embodiment includes a first member 200, 2 second member
202 and a third member 204. The operating principle is sbmular to that in
the embodiments described above but the means for implementing the
principle differ somewhat, as described below, Im this and subsequently
descrined configurations the flexible members, if any, are all internal to the
device which prevents the flexible members, when present, from getting
dirty or wormn. ‘

First member 200 and third member 204 are each slidanle within
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second member 202. Mounted in second member 202 is 2 comtinuous pand
206 which is attached to both first member 200 and to third member 204,
When first member 200 is pulled downward, continuous band 206 is forced
to rotate ciock'wisc, thereby pulling third member 204 upwards, and vice
versa,

Also shown in Figure 8 is a modification whersby first member 200
is made up of two detachable sectious -- an anchoring section 210 whic
15 attached to continuous band 206, and a replaczable seciion 212 whish
can be screwed into, or otherwise detachably coanscted to, anchoring
section 210. A sirnilar arrangement is shown for third member 264 which
is m:de up of anchoring section 214 aad replacearis section 216, This
a.néngemezt makes it possible to readily lengthzn or shomen the two
memaers and/or replace them with members having particularly suitable
propesties, as desired, for a particular application.

Figurs 9 shows an embodiment which s sinu'ar to that of Figure 8
but wierein tbe continuous band is replaced by 2 tocthed wheel 220 which
engazes toothed bars 222 and 224 cepuected to first mamber 200 and 1o
third member 204, respectively. Siops 226 and 228 ensure that peitker of
Ihc moveabls mamoers is able 10 be pulled complately our from second
member 202, Figure 9 also shows the possivility of using sensors 230 and
232 datect the position of the moving parts of the device and could bs used

in a varisty of ways. For example, in applications where it 15 cCesired to

[V

periodically extcnd and retract third member 204 to produce a series of
strokss, as in paiming, the seasor could be used to detact the end of a
stroks and to actuate a motor to change the directin: of third mermber 204,

A vadation of the embodirnent of Figues § is showa i

3
ot
g
5
149
O

In this embodiment two toothed wheels 240 and 242 are connested by
continuous band Zdd-which makes it possiole to extzad third memrer 204
approximately twice as far as is possinie with the smbodimeat of Fig
9.

k
43

—
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Yet another configuration is illustrated in Figures 11 and 12 which |

somewhat resembles the embodiment of Figure 10. In this embodiment the
movement of first member 200 downward causes too&;’gd wheel 240 to
rotaie counterclockwise. Since toothed wheals 240 and 242 are connected,
the rotation of wheel 240 brings about the counterclockwise rotation of
wheel 242 whose teeth interact with third member 204 causing it fo extend

out of second member 202.

Figure 12 shows a close-up view of one secticn of the device of

Figure 11 whereln third member 204 is hollow so as to be able to
accomumodate the flow of fluids, such as water, thréugh the device, The
device further includes a flexible, bellows-like hollow tubz 250 wahich
flexibly connects third member 204 with the inlet 252 through which fluid
is iatroduced to the system. In this way, inlet 252 c2n be fixed to first
member 200 yet third member 204 can bs caused to extend away from
second member 202 without losing hydrzulic commueication with inlet
252. Such z configuration is useful, for example, for use with vacuum
cleaners and spray painting devices.

As mentioned above, 2 device according to the preseat invention
may be used with any one of a largs varety of tools connected to one or

both of its eads. Some examples of such tools arz shown in Figure 13,

Shown in Figures 14 and 15 are views of 2 device according to the

present invention as it might appear in applications involving the painting
of a well (Figures 14A and 14B) and sweeping a floor (Figures 15A and
153).

Shown in Figurs 16 are four devices according to the present
invention which have been interlinked so that tae extension of one unit
causes the extension of the others, Iilustrated in Figure 16 are four uaits

wrich are rigidly connected to each other. Each pair of adjoining uaits are

ficther coanected in that the outward motion of the third mamber of one

device orings about the exteasion of the adjolnmg davicz. Ons way of

10000
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accornplishing this s illustrated with regard 1o the pau‘ of devicas at the
left ard top of Figure 16.

Another application, which is based on the configuration of Figure
15 is illustrated in Figure 17A and 17B where a set of devices according
to the preseat invention are shown assembled into a rapidly 2ssembled and
highly versatile stucture which can serve, for exarple, the undarlving
structure for a tent, and the like. Preferably, such a devics would also
incluce an appropriate tarpaulin or other suitable cloth to close off the open
spaces betwesn the rigid structure. The spaces could also be closed by
sliding panels along the lines of the embodiment of Figurs 4.

Another application of devices according to the presaal mvention

I illustrated in Figures 17A, 17B 18A aad 18B, which depict various

versions of a tripod incorporating devices according to the present

inveation in the tipod legs. In each case, the devise wacluces a ceamal
pole and three legs. For clarity, ons of the thrse lezs is omitted in each
drawirg.

The configurations of Figures 18A aod 188 show the closed and
cpen positions of an embodiment which operiies alcag the lines of the
embodiment of Tigurs 1 such that an upward metion leads to ths extension
of ths legs. In Figures 19A and 19B are shown the closed acd o oped
positions of a couf':guration elong the liges of Figures 3 and § wherein a
downward rotion is used to extzad the legs. Io both configucatioas, it is
possible to adjust the leagth of each leg individually befurs tre leg is
locked in pesition.

Finaily, shown in Figures 204, 203 and 20C ers three applicatioas
of davices according to the preseur invzatoc in the context of electric
shackers, such as thos" which might be used to ward oiT an anack. Figure

20A shows a walkifig cane equipped with a saccker which can be placed
where desired by usa of a release lever and a syswem of springs. Shown

in Figure 208 15 an umbrella which operates Lo the sam2 way. Finally,

BAD ORIGINAL Q
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Figure 20C features a stick which, in addition, may featurs a kaife or
similar cutting tool to cut through the attacker's clothes so as to allow

. . -~
better contact of the shocker with the attacker's skin, ¥

While the invention has been described with respect to several
5 embodiments, it will be appreciated that many variations, modificafions and

other applications of the invention may be made.
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WHAT IS CLAIMED IS:
1. An extendible-retractable device, comprsing:
(a)' + a first member;
(b)  a second member movable relative to seid first member;
{c)  a first flexible connector attached to a postenior poriion of
said second member, said first flexihie connscior being
consmrained by and belng movable relative o a first Jocation

of said first member; and

(d)  asecond flexible conn2stor attached to 2 postarior portion of
sald second member, said second flexible connector b2ing

constraiced by and being movable relative 10 2 sasond
location of sald first member, said second louation beln
posterior of said first location, said first flexinle connestor
and said second flexible connector being couplad to each
othar so that said fizst flexibie conosctor, sald second -

coanector and said seecnd meamber all move simcltansously.

2 A device as in claim 1, further comprising:
(e) 2 third member movah'e relative 1o said first member and
said second meraber;
(f)  athizd flexibie connector attachad {0 & postenior patisn of
“said third member, said third flexizls comnector beln
constrainad by and belng ruovable retanive o a first locaticn
of said second meamber, s2id third flaxihle cow - belng
‘ atrached to & first atachment lacation of sald first membar 5o

thar anteciorly-directed motion of said second mezthsr resu'ss

in asterioddy-dirscted motion of saxd third memies; and

.
(g)  afoumt flexihle conaestor artached to 2 posterior partion of
zid third member, said fourth flexible coupazior bzia

constrained by aad belng movable relative to 2 sezond
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location of said second member, said secoad locatioa being |

pasterior of sald first location, said fourth flexivle connecter
being attached to a second attachment location of sai¢ first
member so that posteriorly-directed motion of said second
member results in posieriorly-direcied motion of said third

mernber.

-

member and said third member are nested so that said third member is
within said second member and szid sscond member is within said first

mermber.

-

4, A device as in claim 3 wherein satd first merber, said second

member and said third member are approximately cylind-ical.

3. A device as in claim 2 wherein said first member, said second

member and said third member are arranged next to each other

-

6. A device as in claim 3 wherein szid fust agtachmeat location and

said second attachment location are on apposite sides of said first member,
7, A device as in claim 2 wherein said flexible connectors are cables.
3. A device 2s in claim 2 whereln said first locadon of said first
member is the anterior edge of said first member and said second locatioa

of said first member is the pesterdor edge of sald first member.

9. A device as in claim 2 wherein said fust location of said first

zmber s a first hole in'said first member and said second location of said

first member is a second holz, pesterior of said first holz, through said firse

'BAD ORIGINAL @
4

3. A device 2s in claim 2 wherein said first member, sald second

v
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memoer.

10. A device as in claim 2 whereln s2id coupling of said first flexible
conrector and said second flexible comnector heing to each othsr is

achieved through a movable handle.

11. A device as in claim 10 wherein said movable hapdle cia be

irmmnobilized through detachable attachment to said first membcer,

12, A device as in claim 2 wherein said coupliag of said first fiexinl

o

cornector and said second flexible connector beiny to each other is

actieved through a winch mechanism artached to said frst member,

13, A device as in claim 2, further compdisiag:

(b) 2 tool attached to at leased one of said members.

14. A device as in claim 13 wherela said toel is 2 palet brush, 2 paint

roller, a mop, a dust brush, a cutting tool, a teags, or & firing capasle of

attaching the device to anothzr body,

15 A device as in claim 13 whersin sald too! iy capaniz of being

activated remgotsly by the user,

16, An extendible-retractable device, comprisizg:
(a) *a first member formed with 2 loagitudiaal slor;
(b)

{¢) a2 rgid conmector attached to 2 posteriar pemion of sald

I»?

second membar maovahle cslative 1o 3273 flest membs

s

second-rmember, sald rigid conuceror balug slidadis through
said longitudinal slot of said ficst mamber so that sald sezond

member is movad whaaever sald retd comnestor ts movad;
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3 third member movable relative to sald first member and

said second member;

. » '.f . .
2 third flexible connector arached to a posterior portion of
said third member, sald third flexible conaector being
constrained by and being movable relative to a firse location
of said second member, said third flexible comnector being

attached to a first attachment location of said first member SO

that anteriorly-directed motion of said second member results .

in anteriorly-directed motion of said third member; and

2 fourth flexible connector attached to a posterior portion of
sald third member, said fourth flexible conmacior being
constrained by and being movable relztive to a second
location of said second member, szid second location veing
posterior of said first location, said fourty flexible conrector
being attached to a second attachment location of said first
member so that posterioriy-directed motion of said second
member results in posteriorly-directed motion of said third

mermbar,

An extendible-retractable device, comprisiag:

(a)

)

2 first member formed with a longitudinal slot and having a
second rack;

2 second member movable relative to said first member and
having a first pinion near its anterior end and a secord Jlnicn
near its posterdor end, said second pinion engaged to said
second rack;

a rigid connector attached to a posterior portion af said

second member, said rgid connecior being slidable through

said longitudinal slot of said frst metnber so that said second

member is moved wheraver said dgid conmecior is maoved;

10000
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(d) a third member movable relative to ‘d first rmemhes and
said second member, said third member having a first rack
engaged to said first pinioe, said pinicn Bemg rotatable by a
cable which is attached to sald first member so that
anteriorly-dirested motion of said second member results is
anteriorly-directed motion of said third member, said thicd

member being attzched to a secord plnica cable for rotzting
said second pinion, so that posteriorly-directed motion of said

econd member results is posteriorly-dirested motion of said

w

third mcmber.

18, Arn exteadible-retractable device, comprising:

(a)  a first member;

® a second member, said fizst member being movabls relative
to sald second member:

()  athird member, said third memper being movah's relative to
said second member;

(d) a flexible connector mounted in said second mem! 2z, said
flexible comnector belng connestad to said first mamber and
to said second mermber such that sald first and third membars
move togathar in opposiiz directions,

19.“ A device as in claim 18, wisrein at least one of said Srst and thicd
members is formed of at least two poniions, ons ¢f said portisas being
pemaaczatly attached to said flexible connector and at least of said portions
belog detachable

20, An extzndiblesretractable devics, comprisiaz:
() 2 first memoer baving a ficst rack;

()  asecond member, said first mearuber being rmoves'e reladive

10000
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to szid second member;
(c)  athird member, said third member being movable relative to
said second member and having a second fack;
(d)  a toothed wheel mounted onto sai¢ second member, szid
toothed wheel engaging said first and said second racks such

that said first and third members move together in‘opposite
directions.
21. A device as in claim 20, further comprising seasor means for
sensing the position of at least one of said first and third members relative

to said second member,

22, An extzndible-retractzble device, comprisiag;

(a) a first member hav'nﬁg a first rack:

(b)  asecond member, said first member being movable relative
to said second mermber;

(¢)  athird member, said third member being movable relative to
said second member and having a second rack;

(d)  arpair of toothed wheels mounted on:o said second member,
said toothed wheels being connected to each through a
flexivle connector, said toothed wheels engaging said first
and said second racks such that said first and third members

move together in opposite directions,

10009
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