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3,Claims:.
1

The: present. invention: relates: to devices: for:

positioning: parts sucly im:particular;. as:elements:
of radioelectric: transmitters: or: receivers;. of the:

type-deseribed in my: U S. patent: application.Sex:.
No. 779,704, filed: October 14, 1947, for “Positions.

ing: Devicesy" in: which: devices: the: parts: to: be:

controlled, once: brought into. the. desired: posi--
tion, were positively locked in:this position:.

In. this; application; I described: only- examples
in: which: the angles: ofi rotation: of: the pants: to:
be positionediranged:from:0:to:3602:.

The- object.of the:present’ inventiom is: tos: prow
vide: a. device: of - this kind: which: permits. of ro=
tating the.parts: to be: positioned: through: angles:
whicli:may:be: greater: thar, 360°, ii e. through an=-
gles: . equali to 72360+l -with: o/’ ranging: from:
0:t0:360°.

_With: this. object. in: view;. according: to: my: in-
v_entlorr _the control shaft througlh:which: the: part.

to:be positioned: is operated is:coupled through:a: :
speed: reduging: gear: with: another: shaft:so: that:

the-total: angle: of; rotation: of : this:last.mentioned:
shaft- is: never: greater: than: 360°- and: the means:
for; positively: locking: the: control: shaft:are oper-.
~ atively: connected with the: other: shaft.so: as: to:

hesable: to work:only-when:said-second;mentioned:
shaft has rotated through an angle corresponds:
ing to: the:desired number of: revolutions.of: said
control shaft..

Other features of: my- invention will' appear
from. the: following: detailed: description: of: some:
preferred: embodiments: thereof, givern: merely: by
way-of example; and:in which::

Fig: 1: is a- diagrayomatic: view: of: a. devme ac~
cording tomy inyention;:

Pig..2 is a: part: view: correspondmg to a: modi=
fication;:

Flig: 3 is:a; perspective: view: on alarger scale off

a: device: for- securing: in: & removable manney -

positioning discs on a shaft;
Fig:. 4 shows: an: electric: diagram for: use in
connection.with:the-device:of Fig: 1.

Pig. 5 is a sectional view:on:an: enlarged.seale:

on-the.line 5—5 of Fig. 6;;

Pig: 6.is a frony view:of control means:for ds—
vices-as shown by Fig: 3;

Fig: 7 is.a- view similar-to:Fig. 6 but:showing: a:
different relative:position of; the-pants:
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According: to; the; embodiment. llustrated: by -~

Fig. 1,.the device: is: intended: to position: a: shaft:
a. used: for- driving; through: any: mechanical de--
vice: (gears;, racks; etc:), & parf: such: as an. ad-

justable: inductance: coil,. for- instance;, this. shaft.-

being: able to: occupy: any; of’ &; number: of: posi:-
tiong;, say: ten.. For: this: purpose: I fit on said
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(CL 74—10.2)

2
shaft @ in: & mannern adJustable at: will ‘hy: the:
operator: ten dises: A. (Ai,. Az .. A10); including:
each: a. notch:. I intended: to: pgrmlt.. positive: locks.
ing: engagement with the: finger: 2. of: one: off the:
locking:levers:.

Shaft:is:caupled:through a. speed redugcing gear:
29, of the positive: drive: type: (i:. ;. without: possis
bility of slipping in the transmission: and. with
as little: play as:possible), with:another:shaft.a’,
which is also fitted with ten discs A" (Al1 Al .. ..
A’10); corresponding: to, dises: A;. respectively;. and
analogous thereto, in:particular. adapted: to;be in-
dividually adjusted: in; the: desired: angular: posi-
tionswith:respect.tostheiryshafi g/ .. Each-of these:
dises A’ is: provided; with: a. noteh: 1/.. The:ratio:
of the. speed: redueing: gear:is:such: that shaft: af
is never required to rotate through an ansgle:
greater-than.360°..

To-each group: A, A¢ of discs:there: corresponus
a locking:lever-B: (B1,.Bg. . . . Bio) with:fingers: &,
2/ adapted to: engage- notChes:» I, I, respectively,
this. lever being: independent: and; movable about:
an axis.i;. Springs§ (41,75 . .. . flo)- pushisaid-le-:
vers in.the direction: that-tends:to urge:fingers 2;,
2 toward. discs: Ay, A/ and: also: fingers 3;. carried:
by-a.second:arm: of said: levers; toward: cams; D to:
be hereinafter referred to. Meang: such: as;conz:
tact B, inserted: in: suitable electric: circuits; axe
provided: to: stop:shaft; ¢;, when. fingers-2; 2f have
entered:theirnotches;, I, {7

On, another shaft: i are- mounted ten cams: B'
(D1; Dz . . . Dio)- carresponding:each;:to one:leverr
Band:the correspondm dises: A, A.. These-cams;,
rigid, with: axis: &, are; positioned- at: an: angle off

- 36° from one another aﬁd are-each: provided, withs

a- notch: intended: tos cooperate: with: the- corre~
spending finger-3:.

Shafts a and h are driven from a motor:M:in;
the following-manner:-

Motor M. drives she
less screw c;, Wheel er

. throuvb shaft b; end-,

8; thlS arrangement naermi,ttmg ma.nua_i, opera-
tion: of: this: shaft @ in: beth; directions: without:
having; to. disconnect. motor M (since: free: wheel:
5 permits rotation of shaft ¢ in one direction.and:
friction clubch 8:inthe other):.

On: the: other hand, motor: M: dmves shaft: i
through: the: same: shaft b;.an: endless: serew; d;. a:
wheel. f-inimesh with. saitt endless: screw:and. free:
wheel: 6:. The: gear: ratio: of transmission. means.
d, f-with respect to: that: of’ transmission: means:
¢;. e is.such.that; foriany given: speed: ofi mator M’

- (shaft:b);, the:speed: af.?revolutiomoft—sh&ft:hf is:the:

55

same:as:that:of shaft:a’:
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Free wheel devices & znd 8§ are so arranged
that when motor M is running in one direction,
it drives shafts ¢ and &’ in the direction of arrow
f1, but does not drive shaft k, whereas, when said
motor is running in the oppcsed divection, it
drives shaft 7 in the direction of arrow f2 hub
does not drive shaftsa, a’.

Control of the running of motor M, first in
one direction to drive shaft h, to operate cams D

and then in the opposite direction to coperate ::
discs A, A’, is obtained through an electric sys-

tem (Fig. 4) including the following elem:nis:
a. A ten positions switch including a. conductor

disc C, keyed on shaft n connected to the posi-

tive terminal of a source of current, and ten

fixed contact studs p. Disc C is provided with.

an insulating notch T so that it is in electric
contact with these studs p with the exception of
the one that is located in this notch 7;

b. A control box (to permit control from a
distance), this box comprising contacts K (¥,
Kz ; . . Kiw) respectively connected to said con-
tact studs p and, preierably, signal iamps V,
which will be for instance all switched on (or

off), except the one that corresponds to the po- -

sition that is chosen, these. signal means per-
mitting supervision from a distance;

c. A reversing relay Ri; -

d. A stopping relay Ro connected with contact
or contacts Ei.

The operation of such a system is as follows

If it'is supposed, for instance, that ¥i is closed
and that the system is in position 1 (Fig. 1), it
suffices in order automadtically to obtain position
3 to close contact K3, which characterizes this
position, wh11e opening contact XKi, that Was
closed.

Relay Ri is then supplied with.current through
the following circuit: -, contact 3 of switch C,
contact K3, relay R1 —. Relay Ri-is operated.

Motor M is supplied with current, and turns
in the direction corresponding to the drive of
shaft f, (arrow f2), so that discs D and switch C
are rotated. This movement goes on until the
insulating notch 7 of said switch comes oppo-
site contact stud ps, which brings relay Ri back
to rest position.

During this movement, lever B: is first lifted
under the action of tooth 3 leaving notch 4. It

remains in this position, teeth 2 and 2’ being

therefore disengaged from notches | and {’. As
for the other levers B, they were already lifted
sirice they were not engaged in their notches. Af
the end of this movement, lever Bz is in a posi-
tion such that its finger 3 is opposite the notch 4
of disc Dz, whereas its fingers 2 and 2’ are rub-
bing on the periphery of the correspondmg discs
Az and A’s.

On the other hand, it should be noted that as
all levers B are lifted, contacts E are closed:
follows that as soon as relay Ri comes back to
rest the motor starts in the opposed direction
under the-action of relay Rz which is energized

through the following circuit: 4 taken on the:
plates of relay R: at rest, contacts E, relay Rz 6’

and —.

This rotation of motor M causes shafts ¢ and
a’ to be driven in direction fi1 whereas 2 remains
at rest. During this rotation, shaft ¢ is rotated
to make n full revolutions and a fraction «’ of
a revolution. All the levers B with the exception
of Bz are held by their fingers 3 applied against

the periphery of the corresponding dises D. - As-

for Bs, as above stated, its finger 3 islocated op-
posite the notch 4 of its disc Ds.

it o

Therefore, in:

the course of the rotation of shaft a, the finger
2 of lever B: would engage into the notch | of
the corresponding disc Az which passes n times
opposite it if this were not prevented by the fact
that the finger 2’ of this lever Bs is, during these
1 revolutions, running along the periphery of
dise A’s, which prevents any possibility of pivot-
ing of lever Bs toward the right. It is only when
disc "A’3 has rotated through-an angle corre-
sponding to 7 revolutions of shaft @ that the
notch ' of disc A’s comes opposite the tooth 2’

of lever Bs and permits engagement of finger 2

with-notch -i. . Contact Es is then opened and
relay Rz brought back to position of rest. Motor
M stops and the operation is finished, its result
having been to bring shaft ¢ into the desired po-
sition 3 and positively to lock it in this position.

In order to enable finger 2 to engage correctly
into its noteh I, without any risk of interference
resulting from the cooperation of the correspond-
ing finger 2’ with its notch 1’, said notch I’ is
made substantially wider than its finger 2’, so
that finger 2’ is ready to drop into noteh 1’ a
short time before finger 2 comes exactly opposite
its notch . However, of course, the angular play
thus provided between 1’ and 2’ must be smaller
than the angle through which shaft ¢’ turns for
one revolution of shaft a.

In view of the fact that fingers 2’ engage w1th

W g, certain play in their notches 1’, it is advan-

tageous, especially in order to permit adjustment
of discs A’ on shaft @’ (which adjustment is per-
formed by rotating shaft o’ with respect to said
discs disconnected therefrom and held in fixed

+ gngular position), to provide means for holding

discs ‘A’ in fixed angular position. - These means
are of course to be kept normally out of action.

The means in question consist, as shown by Fig.
1, in levers B’ (B’1, B's, etc.) all freely pivoted,
independently of one another, about a common
spindle 23, each of these levers being provided
with a tooth 22 adapted to engage, practically
without play, a corresponding notch 21 provided
in the corresponding disc A’. Said notches 21

- are substantially narrower than fingers 2’ so that

there is no risk of these fingers engaging in
notches 21.

Levers B’ are urged toward their position of
engagement with the corresponding dises A’ by
springs j’ (4’1 7’2 . . . etc.) but they are held in
inoperative position by a common cam 25 mount-
ed on a shaft 24. On the other hand, each lever
B’ is rigid with an arm 26 engaged under a pro-
jection 27 of the corresponding lever B so that
when a lever B has not its finger 2’ engaged in-
the notch 1’ of the corresponding disc A’ it pre-
vents the corresponding lever B’ from engaging
its tooth 22 into the notch 21 of said- disc A’.
This result mlght be obtained by making use of
cams D.

With such an arrangement adJustment of the
angular position of a dise A and the correspond-
ing disc A’ is performed as follows:

Supposing the parts to be in the position
shown by Fig. 1, i. e. the teeth 2 and 2" of lever "
Bi1 engaged in the notches | and 1" of the corre-
sponding dises A: and A’i, the operator brings
cam 25 into the position shown by the drawing.

Lever B’i1 is operated by its spring 7’1 to en-
gage its tooth 22 into the notch 2{ of disc A'1,
this operation being possible because the projec-
tion 27 of lever Bi is lifted due to said lever B:
having pivoted toward the left when its teeth
2 and 2’ engaged info notches 1 and {’, respec-

*tively. But all :the other levers B’ are held in
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inoperative: positions by the: lowered  projections

271: of: the corresponding levers B:

The operator: then disconnects: discs. A1 and:
A’v from shafts a and: a’; respectively:. He: can

then: proceed to: the: desired adjustment by ro-

tating: shaft” a, while discs. A1 and’ A1 remain:

locked in fixed position by lever Bi1 and B’
-When: this adjustment has been. performed,

discss A1 and A?1 are again locked: on their re-
cam. 25: is: turned. to: |
rotate:lever B’1 out of: engagement with: its: dise:

speetive: shafts ¢ and. o/,

A’y and the system:is ready for operation.

Instead of acting seéparately upon the means
for locking discs A and A’ on their shafts ¢ and
@ and on cam- 25, I might perform these opera-
tions.simultaneously- through a- commen- control
as diagrammatically shown at 28: .

An example of means. for. locking the above
mentioned discs, for instance discs A, on their
shaft-is. illustrated by Fi<, 3.

In: this. construction, shaft a is provided with
a:. groove 55 in. which are. engaged projections
of’ corresponding shape. of annular elements 54
thHus:slidably keyed on said:-shaft.

Tach of ‘these elements.54-is adapted friction-
ally-to engage a corresponding disc' A (Ai, Az, A3z)
when pressed against it in the axial direction.

Normally all these elements 54 are strongly
applied against their dises A respectively, due
to the action of a transverse pin 51, pushed to-
ward the right of Figs. 3 and 5 by a screw 36
engaged in shaft e, this pin 5! pushing a ring
52 which, through a resilient disc 53, tightly
applies the adjoining elements 54 and A against
one another.
by friction with respect to shaft a.

When it is desired to adjust the angular posi-
tion of one of the discs A, screw 56 is loosened.
The friction between each of the discs and the

corresponding element 58 can thus be reduced ..

so that, if one of these dises is positively pre-
vented from rotating (by means of its lever B
brought into positive engagement therewith)
shaft a can be rotated with respect to this partic-
ular disc. As for the other discs, as nothing op-
poses their rotation together with shaft a, the
frictional connection with this shaft is still suffi-
cient to keep them in the relative positions they
occupied with respect to said shaft.

After this adjustment operation it suffices to .

tighten screw 56 to lock all of the discs securely
on their shaft.

Of course, the same arrangement is provided
for shaft ¢’, corresponding elements being desig-
nated by the same reference members with prime
indices.

The above mentioned common control means
28 might advantageously be interposed between
screw 56 and shaft 24.

These control means are for instance consti-
tuted by a lever 68 keyed on said shaft 24 and
oscillable between two positions, respectively
shown by Figs. 6 and 7, determined by abut-
ments 61 and 62.

Lever €0 is in the form of a plate the rear face
of which (as shown by Figs. § and 7) is pro-
vided with circular racks or rows of teeth 63,
83’ meshing with the tcothed heads 64, 64’ of
secrews 58, 56'.

Thus, when lever 60 is brought into the posi-
tion of Fig. 6, screws B5 and 56’ (correspond-
ing to shafts @ and a’) are tightened by circular
racks 63, 83’ rotating the toothed heads 64, 64’
of said screws respectively. Discs A and A’ are
locked on their respective shafts. Cam 25 is in

Discs A are then securely locked :

20
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the: position which' locks: arm5~26 and: levers B
in inoperative position.

When lever €8 is:moved into the position: of:
Pig 7, cam. 25 is brought: into: the: position that:
releases arms: 268 and enables: levers B’ to en~
gage-dises A’. The circular racks:63,.63¢ of-lever:
8% turn the heads §4; 64’ of screws: 56 and. 56/
to: loosen. said serews,. thus: releasing: discs. A:
and Al

Fig: 2:relates tor a modification: accordmg to-s
which a third. shaft-a’’ is- driven by shaft: a!
through: a.speed:reducing gear 2¢’, discs A!’ pro-
vided with notches I’/ being adapted to.cooperate:
with: fingers: 2/’ carried: by ‘levers: B, the whole:
working: in. & manner: anglogous to that: above:
described: with: reference to Fig. 1. Such an.ar-
rangement: permits more: accurate positioning:
and; chiefly, satisfactory working when the:nums:
ber of: revolutions to be:transmitted. to shaft-a-
iscvery:Mdigh.. If the gear ratio of:each of the speed;
reducing. gears is 18; the: number n of: revelu--
tions: and: angle: «’ can- easily: be- read: on: dials-
driven: by the:respective. shaffs.

- While' the: essential! features of my mventlon

sve been. shown.in:the accompanying drawings;.
as.applied to a:system. of the kind illustrated by:
Fig. 1 of the.drawings: of my prior - U:. 8. applicar-
tion: above referred: to;. it. should: be well: unders
stood: thatl they: might. be: incorporated: in: any:
other suitable systems of the same kind, for in-
stance such as disclosed by Figs. 4 and 6 of this
prior application.

It is pointed out that my device permits of ob-
taining a very high accuracy in the positioning of
the parts to be controlled, the absolute errors that
may take place averaging 4po of a degree.

Tt should be well understcod that the device
according to my invention is applicable also to the
case in which the shaft to be controlled rotates
through angles not higher than 360°. In this
case, this shaft would be ¢’, transmission means
¢, 2,5, g and 8 being interposed between motor M
and shaft ¢’.. Such an arrangement would multi-
ply by K (ratio of gear 29) the precision of the
positioning device.

Devices according to my invention may be used
for the construction of counters, for instance by
making use of the arrangement of Fig. 2.

In a general manner, while I have, in the above
description, disclosed what I deem to be practical
and efficient embodiments of my invention, it
should he well understocd that I do not wish to
be limited thereto as there might be changes made
in the arrangement, disposition and form of the
parts without departing from the princinle of the
present invention as comprehended within the
scope of the accompanying claims.

What Iclaimis:

1. A device for positioning a shaft journalled
in a frame which comprises, in combination, a
plurality of juxtaposed discs fixed on said shaft -
coaxiglly therewith, said discs being provided with
notches in their peripheries located in different
radial planes respectively, another shaft jour-
nalled in said frame, a speed reducing gear inter-
posed between said two shafts having a gear ratio
such that the second mentioned shaft turns
through at most 360° for the maximum number
of revolutions of the first mentioned shaft, a plu-

A rality of juxtaposed discs fixed on said second

mentioned shaft coaxially therewith and provided
with notches in their peripheries located in dif-
ferent radial planes respectively, each disc of the
second shaft being located in the same plane as
one disc of the first shaft, respectively, a plurality
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of levers each located in one of said planes, re-
spectively, and pivoted in said frame about an
axis parallel to said shaft, each lever being pro-
vided with two projections adapted to accommo-
date the notches of the corresponding discs, re-
spectively, spring means operatively connected
with said lever for urging said projections toward
the peripheries of said discs, respectively, cam
means for holding said levers out of contact from
said discs, respectively, said cam means being ad-
justable to release only one of said levers at a
time into engagement with the corresponding
dise, selector means for adjustment of said cam
means, a motor operative by said selector means
for bringing said cam means into the selected
position and rotating said shaft until the lever
in operative position engages both of its projec-
tions into the respective nofches of the corre-
sponding discs and stops and locks said shaft in
the desired position, the notch provided in each
of the dises mounted on the second mentioned
shaft being wider than the corresponding tooth,
the angular play between said notch and said
tooth being however smaller than the angular
displacement of said last mentioned shaft that
corresponds to one revolution of the other shaft,
and & supplementary locking device for the discs
mounted on the second shaft, this device being
adapted to be brought into or out of action at will.

<t
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2. A device according to claim 1, further in-
cluding a unidirectional kinematic connection
between the elements of this supplementary lock-
ing device and the levers, respectively, so that
said supplementary locking device can be opera-
tive only on the disc locked by the corresponding
lever.

3. A device according to claim 1, including
tightening means for securing the discs on their
respective shafts, and means for bringing the
supplementary locking device into or cut of action
in response to operation of said tightening means:

ANTOINE JEAN MERLES.
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