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Umted States Patent .fﬁce

-3, 102 174
'SWITCH OF THE SCREW SELECTE)R TYE’E

3102174
Palented Aug 27 1963 

The present invention melates to a 'smtch of the screw-

“selector type comprising in combination a driving sleeve

Jaeques Baudet, Suresnes, Seine, France, assignor to La
‘Telemecanique Electrique, Nanterre, Krance, 4 wmﬁ- 5 fixed to the frame of the apparadrus a, micro-switch with.

stock company y of France
. Filed Dec. 19, 1961, Ser No. 160, 4’71
Clanns priority, apphcatmn France Dec. 23, 1%@
- 9 Claims. - (CL 200——33)

The Present, imentiou’ relates -t-o, an ele'ctr-ie' switch for
operating or controlling an industrial apparatus such as -

a lifting device or the like, having an alternating move-

ment, as for example a hydraulic pressure accumulator.

10

“having a bore which can slide on a rotating shaft, and
comprising a threaded portion screwing on a SCrew rigidly

a snap-action blade and return spring, and a double act-

o 'mg rocker device for operating the said micro-switch,
S absolutely independent of the latter, and in which only

a U-spring, eauses the abmpt mwemems of the mlczre-
'swﬂlcll - | -

The rocI{er device compnses two levers of unequal

" lengths articulated like scissors and coupled together by

In this type of apparatus, contacts must be operated -

as a function of the real posmon of sthe :member in
operation. - | |

This type of s*mteh uswally cemprlses one or more

arms mounted on a shaft, which follow a helical path and.
actuate tumblers which changeover or break contacts, as
a f’unctmn of the length ef rl:1t'ani."el of the 'operatmg mem- -

ber.
The 0peraung sha

means of a suitable: step-down gearing, so that the total

length of -the helix described by the operating arms is in

relation to the total height of displacement of the cage.

Selector apparatus of this kind already known  are -

't can earry out a number of revelu—-"' "
tions, being coupled for example to the cage of a lift by

15

“the U

U-spring bearing on blades of these levers.
“The lever of smallest length rocks inside the lever of |

the longer length, whleh 1s opel atecl Idﬂ‘&i‘/ﬂ}? by the. N

. actuating member,

20
 sleeve.

A driving device w1th balls r1g1clly ﬁxed to the rotatmg
shaft transmits the rotation of the said shaft, |
The balls of the drwmg device find their position in
1011 omtudmal grooves formed in the InteI"lOT ef the rofcatmg

The ball dewee operates alse 2s a de-elutchmn* limiter,

" and to this end, the edges of the grooves are flattened

~heavy and bulky, and do not offer all the desired guaran:
tees ‘with regazrd to rap;tdrty and aecurracy ef operratlon :

of the contacts.

__mderable step-down ratio between the number of revolu-

‘tions of the shaft of the switch and the travel of the con- '

trolled apparatus, the helicoidal movement is very slow
and sometimes even hesitant if there exists any conmder—
‘able play in the mechanical transmissions.

However, the rocking movement- of the contacts must

be free, rapid and definite for the same d1rect10n of
- operation of the apparatus. | - |
To this end, use may be made ef meker devmes ef the

“levers, one of which is forked.

In the event of the device gettmn* out of order the
forked lever may break.

ing, attempts have been made in prior constructions to

- provide this lever with a ﬁexfble system, but thls is com- '

plleated and costly.

Furthemnen:e rmcm—sw:ttehes are known Wthh them—- _'

selves comprise two pwoted levers of unequal length and
coupled together by a U-shaped or omega-shaped spring,
one of these levers being actuated by an operating mem-

In order to avoid this happen— |

30
1t should be observed that by reason of the very con- = .

rotating sleeve, the liner being made of plastle
to permit dry friction. |

" over about half their length, and facing a flattened por-
29

tion of an edge is a: nen—ﬂattened portlon of the oppesﬂe'
edge of the other groove. | |

The grooves iare formed in an internal leer of the
aterlal

Other particular features and advaantages of the present

invention will become apparent 1rom the description
- which follows below with referenee to the accmPlanymg
- drawings, in which: -'

FIG. 1 1s a view in eross—seemen of a switch ef the
screw selector type in accordance with the invention.
FIG. 2 is a view in longitudinal eectlen of the sleeve'

| -'wwh a helicoidal travel.

FIG. 3 is a diagram mpresentmg the grooves of the

40 internal 11n111g of the sleeve.

type with a double rocking mwement 'Cmnpcrlsmg tw o

- FIGS. 4 to 6 represent ‘the switch according te the
invention, in different positions of 1ofpera‘m:ntt -' |
FIGS. 7. and 8 show respectively in sectional elevatmn

| and in plan view, the forked lever of the rocker device.

45
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"FIGS. 9 and 10 show also in sectional elevation and
in plan view, the second lever of the rocker device. |
- Finally, FIGS. 11 and 12 are views locking on the end

~ and from above the spring overshooting the dead centre.

In the form of embodiment shown, the apparatus ac-

~ cording to the invention comprises a shaft 1 driven In

" Yotation by a pinion or gear 2 under the action of a con-
- trolled moving body. At the end of this rotating shaft

ber and rbransnmtﬁng this actuation to the other lever

which carries a eentact e”tud moving -between two ﬁxed -

studs. |
Tl‘us trammmsmn of the eentrol is eff ected by means
of two springs arranged symmetrically on each side of

" one end 6 of its bore with a nut 7 threaded on said screw -

the first eontrolled lever and by means ef the U~shaped -

spring.

In addrtlen again because of the maec:uracy of trans- 60
" mission between the controlled apparatus, for example -
in the case of lifts, due to the elongation of the cables,

the helicoidal travel of the shaft may become out of
'ad]ustment W1t11 reapect ftro the. mevement of the movmg '_

- device.

~In the prior apparatus it has already been suggested
to provide a
the travel of the member in helicoidal movement, 1n
order that the latter.cannot come into abutment against
the fixed portions and thus cause 2 breakage
“been proposed to counstruct this member in the form of

a sleeve screwing on a Screw r1g1d1y ﬁxed to the fram |

-of the appzaratue -

substantial lost travel at each extremity of

Tt has also

“and on the extension of its axis, 1s arranged a fixed screw
3 fast with a frame 4. Between the shaf

t 1 and the fixed
screw 3, a rofating and sliding sleeve 5 is provided on

3, whereas the other portion 8 of the bore, turned to-

- Wards the shaft, receives the movement of this latter by
 a member 9 projecting from the said shaft, which may
be a lug or a key and slides in grooves 19 and 18a ef :

the sleeve (see FIG. 1). __
- The member projecting from the shaft is advanfage-

- ougly constituted by at least one set of two bails 11 and

114, which are pushed in oppesrce directions by a centa'al

spring 12 (FIG. 5).

- The sleeve 5 is of steel with an internal lining Sa of

- plastic material permitting dry friction; this material may

 be a super-polyamide such as “nylon” or any other simi-
- lar material which does net contain any abrasive lt}adlnﬂ

w0

(FIGS. 1 and 2). |
The liner Sa of moulded material co IPTISEs all the
working parts of the sleeve, namely the nut 7 and the

. 1011g1tud111al gToOVeS 10 and 10a, peerttlng the drlve



e -___,-.'_-'.j.'and 12). . |
oo “The enm 28 of the: sprarlfr 13 in eomaet Wlth the mufe-
| _;_edge 23 of the lever 20. .
7 " The arm 38 of the spmng Ls 111 eontact Wrth the kmfe-
R edge 23 of the lever 21.
i The knife-edge 23 of the lever 2@ is prevrded at rts ex-—'_" |
_'tremrtles ‘with noses 32 'WhICh enﬂage in the slets 29 ef =
.. the: spring 26. - - o
| ~ The knife-edge 23 of the Iever 21 15 prevrded a,t its -
60

' _f--_'_by the bells 11 a,nd Ha ef the pre]eetmg member 9 ef
~the eheft

In: other words, the. edges are only flattened

nounted on the frame of ‘the. apparatus..

(b)

_.trevel and each havmg a portion in the form of a blade

. - 23 against which is- apphed the tferce 01 a, dead-centre_,j

| .'_;‘: ~overshoot spring 24.

- The first: lever 2¢ is. prmrrded at one ektremrty wrth a.
forked pertlon 25 mounted so as to be driven. rocked
-~ and then left in its stable 130“1111011 by the helical rotation’
. of the arm 16. This first lever is made in the form of a .
- frame through which the shaft 22 passes in the bores 22a
.+ and: containing ‘the’ smaller second lever 23, the whole

berng arranged 11ke a fpelr ef SClaSOI’S wrth arms of unequel' i
R ?length (FIGS. 410 8).. - |

I ‘One of the. edgee of these grooves is flattened
~ " along a gradual slope 14 so as to calibrate the maximum
.. “stress of the de- eluﬁchmg The ehe'ree of one of the. edges |
. (13 or 13a) flattened on the grooves 10 and 10a is re-
SR _versed tewa.rds the middle of the length: of the said
. ° .. . grooves, |
o "-aleng one half of their length and a flattened portion of
. an edge 13 of the groove 16, for example, faces a non-
o -:.j_-'.'ﬂattened portion of .the" opposite edge 13 of the- -ether_*
.- groove 10a (FIG. 3) On the perlphery of the sleeve 5
SIS meunted at least one eylrndncel flange 15 euppertmﬂ'_ :
. an operetmg arm 16, This arm’ is errenged so as to.
. encounter during its travel at least one rocker devree 17
S ﬁxedly | :
- - 'The rocker device 17 i is of the double—aetmg type eom-- :
| "'--___-'-"prlsmg the combmatmn B |
(a) of a micro-switch 18 ’Wlth a snep aretren blede l&:r |
-returned to.one of its Jpesrtmnu by an internal spring 19;
of a meehamcal rocker comprising two levers 20 and |
21 mounted ‘on the same shaft 22 which is in turn paral-
o “lel to the rotating shaft 1.  The levers are provided
e '_=’W1th means (20a and 205 for the lever 29; 21a for the
Lot Tever 21) constituting - abutmems Wthh limit their -
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- the! eerrect adjustment is rewestabhshed the sleeve S—Sa
" must not remain locked and it must be _rplesrtlvely driven
in the opposite direction when ‘at léast ote of the balls
~falls back into jts groove. It is fer this reason that the
'._.eppes:tte edges of the grooves must remain sharp.
At a given moment of the: travel of the sleeve 5, and - -

| "therefore of the helicoidal travel of the operating arm 16,

- _this Jatter encounters the fork 25 of the rocker device 17.
If; for example, the arm 16 rotates in the direction fo =~
(FIG. 4), it has first’ passed into the fork 25, the lever 26
* being'at this moment in the raised position; and restingon -
- the base by its abutment 265. The arm 16 then drives the
~lever 26 into the position shown in- TFIG. 4, the knrfe-edge
23 of the lever 28, the knife-edge 23 of the lever 21 and o
the reekmg axis 22 bemg then located on the same straight
“The spring 24 is compressed | by one
- ofits arms.. When the arm 16 again turns through a very
.. .smail angle the limb 3¢ of the sprmfr applies on the lever o
- 21 a force having a tangential component. which is. sti 1
-very small, while the knife-edge 23 of the lever 21 is still
subjected to a tengentral force of opposite direction, due
- to the force of the spring 19 in the. direction fy. -
- abrupt rocking action of the lever 21 in the direction f,b i
- will take place when the ‘tangential component due to the
limb 38 of the spring will have beceme large enough, and_ :
~thus, for a certain angle of travel, after the passage of
The sys- -
- tem then rapidly takes the pesmen shown in PIG 5, the =
“push-rod 27 being deplessed in ‘the. direction f, and the
snap-blade 18a abruptly - eharlﬂes the position of the ¢on- .
‘tacts of the . micro-switch 18..
- position shown in FIG. 5, and. the arm 16 rotates in the
“direction. f4 opposite to that preeedmg, it first’ drwes the

- lever 20 in the clockwise direction up
-'shown in- FIG. 6, in which

10

~ line of- dee.d centres

- In accordance with thls errangement the small lever M o

or bore 22a ferrned in ' this Iever

© - lever 21-is of course in ahgnment with the heles 22a of -
G the frame of the lever 20. | | -
~ 0. The small lever 21 is. pro"vrded at the e};tremrty oppesne_'
L to the spring 24 with a heel 26 which transmits motion by
- .contact with the {push-red 2’7 ef the mrcre swrteh 18“
DR (FIGS 4 to 6 and 9 and 10). )
... One or both of these. Ievels mey preferebly be of lrght._:
S 'meulded material with high resistance to wear. n
. The dead centre overshoot spring 24 is a sprrng blade
. curved in a U, ‘with two lateral slots 29 on one arm 28, o
2k while the other arm- 30 has an axial hole 31, permrttrng o

centre with a nose 33 enﬂeﬂmg the hole 31 of the sprmg-
R The eppal atus aeeerdmg to the mventmn eperetes 111'
R the following manner: =~ -

. The driving device with balhs 11 and Ha tramrmts the-
-retatmnel movement of the shaft 1 to the sleéve 5 in one
... direction or the other, by reason -of ‘the housing of the
S '_;._._?-.balls 11 and 11¢ in the grocves 18 and 10a of the sleeve.:

This ball driving device also acts.as an e

65

8 - 18 alse traversed by the shaft 22, {peesmg through. a hole
The hole 22a of the

knife-edges 23 through the: line of dead centres.

- little behind the line of dead cent1 €S,

40

‘tion f;. -

o swrtch abruptly into their initial iposition. -

o 3 '1mmedrate removal from rbetween the Ievers (FIGS 11.50

The tangential component of the transverse ferce due-- - ;_
‘to the limb 30 of the spring 24 is still directed in the”
clockwise direction, but becomes very small while the -
lever 21 is subjected to a couple due to the pressure of
- the spring 12 and to the push-rod 27, acting in the direc- B
It can be seen that for a certain angle of travel
‘before passing over the line of dead centres, the system . -~
~ rocks the lever 2@ i in the drreetren ﬁ;a end the Iever 21 111'*.1 o
o the direction of fb. | R

‘The blade 18 then returns the eontacts of the 1_

In the two roclﬂng movements, assummgthe 'i:etal step; |

. page of the arm 16 in the centre of the angle of travel of

55

o Tort llmrter'_
o "-.whreh automatically disennages if the sleeve comies at the.
- end of its travel against. the walls of the carsmg elther on
o ”-f-'f--'f?-_the end 6 or on theend 8. . . o
. It may be observed- tha.t fer one d:rectwn of rotatren
'_-(f4 or - fy, FIG. 3), the. effort of the balls to free them-
.-f-;i;sel"ves from - the grooves of the fbleeked sleeve can only =
:_be a[pplred on the ﬂattened edge 14 of the grooves. When

70

75

.~ the lever 20, the syutem hes no: poesrbﬂrty of rememmg_“. |
. .'_111 equqhbrmm | . .

‘The main advantage of the rocker devrce aecerdmg to'_-'-

- the .invention resides in that the pressure on the electrical -~
 contacts of the microswitch 18, which is ammlled at the =
~ moment when the contacts- separate cannot be ennulled-,_._

- slowly while the levers 20 and 21 are in the vicinity of the =
| ..'pesmrorl of equilibrium, for, at that moment, the push-rod
27 1s still in one of its extreme positions (FIGS. 4 and 6);
. it.should be observed that the two levers 2@ and 21 of the
- rocker device 17 have a cemmon shaft 22 whwh mmph— o
-+ . fies the construction. -

Fmally it is pessrble' that due to malad]ustment the

| ‘C?'*F*era.tmrr arms 16 engage the ferk 25 of the lever 2@ of .
~ -the rocker device 17 in the ° wrong drreetlen tha.t 13 to sa,y-f
-__'--When the latter has already rocked over. o
- “The limiter. device for dlsenn'aﬂement b},r iballs 11 and_ o
. 11a also plays. its part in-this case, and offers- without any - S
addition the same pretectmn a,gamst breakmg ef the forked' -

| 1e'ver 26, |

- The :cenetructren of the frrctrenal parts r}f plastw mate-‘z.'

“rial such as “nylon™ gives the apparatus -according to the'j'_' L
invention very long life, while at the same time it grves S
cmly a "very SI |

aII mertla te the movmg parts

The o

- When starting from the

to. ‘the’ pesrtlen S
the knife edges 23 of the levers -
20 and 21 and the centre. of rotation 22 are almost in. a -
- straight line, the knife-edge of the lever 21 bemg stﬂl a_'_ o

1ere‘-é.- _
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In a general w-ay, the above descrrptmn has only heenj

given by way of indication and not in any sense by way of
" limitation of the invention and is capable of receiving a

large number of alternatwe ferrns in accordance wrth its

1 Icla:tm | |
1. A SCTEW type selector for the operation and centml
of a am_ovm g device *h&VlIl“ a to-and-fro movement co
. prising . - |
a frame, |
a fixed screw fast with sald frame, -
a transmission coupled to the moving devrce
rptatmg shaft in said transmission,

a sleeve screwing on said ﬁxed screw and shdmg on said
rotating shaft,

arms mounted on said sleeve and ~adapted to follow a

helical path which is a function of the length of
~ travel of the moving device,

‘a double action rocker device in the path of said arms.

adapted to be actuated by said arms,

two pivoted levers of unequal lengths '11:1 said rocker :

device,

a micro-switch. in 0perat1ve relatmnshlp with said piv-

oted levers positioned to be actuated by one of said
leversand havlng a snap-action blade,

and a U-spring in said rocker device. adapted when o

actuated to cause, by its own action, the abrupt dlS-
placement of said mrere-swrtch

2. The screw type selector of lclalm 1 further charalc-_

terized by

~ said levers bemg artrcubated as serssers and havmg .

kmfe—edges,

‘and said U-spring bemg supperted on said kmfe-edges ':

of said levers.

3. The screw type seleetor of elalm 2 Iurther charac-
terized by 2 |

a push rod on said mrcro-swrteh in operatwe relatren- o

~ ship with the shorter of said levers of unequal length,
" the longer of said levers, of unequal length having two

limbs thereon and in openatlve relatronshlp with said

arms,

the shorter of said levers posrttened betweerr said limbs

of said longer lever and adapted te rock there‘be-
tween. |

4, The serew type selector of :clarm 1, qurther ehlarae- .-

terized by
sa1d sleeve havmg longltudmal grodves,

3,102,174'

1-
10

and a device with balls coupled to sa1d retatmg ehaft
~ and in driving relatronshlp with said sleeve,

“said balls located in sald 1eng1tud111al groeves of said
sleeve.

5 5. The screw type selector ef elarm 4, further charac—

terized by |
said levers bemg art1cu1|ated as scrssors and havmg kmfe- |
~edges,
and said U—sprrng bemg supported on sald kmfe-edges
of said levers.
6. The screw type. seleetor of cla1
terized by |
the edges of said grooves being ﬂattened over about half
- of their length so that one flattened portion of an
edge faces a mon-flattened portion of the opposite

1 4 further charac-

15

~ balls is adapted to operate either as a drive for said |
. grooved sleeve or as a de-clutching limiter device.
7. The screw type selector of clalm 6, iurther charac-
‘terized by -
said levers being articulated as acrssors and havmg
knife-edges, | |
and said U-spring being supported on. sard kmfe edges '_
of said levers. "
8. The screw type selector of clarm 1, further charac-
terized by
an internal hner for said sleeve made from a pLastic
- material permitting dry frrctmn and havmg longltu-
dinal grooves therein, | |
nand a device with balls coupled to said retatmg shaft
—and in driving relatlenshlp with said sleeve, |
=aa1d balls leeated 111 said longrtudmal grooves of sard B
“gleeve. -
9. The screw type selector of elalm 8 further eharae~

20
25

30

g5 terized by . .
~said levers being artreulated as scissors and havmg' :
~ knife-edges - .
~and said U-sprmg hemg s;upported on sald kmfe-edgea
| of sard Jevers.
40 |
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- edge of another groove and so that said device with
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