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3. Claims (C. 74-10.2) 

The present, inventions relates: to devices, for 
positioning: parts such in particular, as elements. 
of radioelectric: transmitters or receivers; of the: 
types described in my: U. S. patent application Ser:. 
No. 779;704, filed; October 14, 1947, for "Positions. 
ing EDevices' in which devices the parts to: be: 
controlled, once: brought into the desired; posir. 
tion, were positively locked in this position: 
In this: application; I described only examples 

in which, the angles of rotation. Of the parts to: 
be positioned ranged from:0 to:360?. 
The object of the present invention is to pror, 

Wides a. device of this kind: Which permits of ror, 
tating the parts: to be positioned through angles: 
which may be greater than 360°, i.e. through an 
gles a...equalito n:x:360°-c., with a ranging: from 
0;to 360°. - 
With; this... object.ini, view, accordings to my; in 

vention; the control shaft through;which the part. 
to be positioned...is operated is coupled througha. 20 
Speed reducing gear withs another shaft. So, that: 
the total: angle: of rotation of this lastmentioned. 
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 * 
be ablesto work only when saidsecondsmentioned. 
shaft has rotated through an angle correspond 
ing to the desired number of revolutions of Said 
control shaft. 
Other features of my: invention will appear 30 

from they following detailed descriptions of some 
preferred: embodiments: thereof, given merely by: 
way of example; and in which: 

Fig. 1; is a diagrammatic views of a. device ac-. 
cording tomyinyention; 

Fig. 2 is a parts view corresponding to ampdir 
fication; 

Fig. 3 is a perspective:View: on a larger scale of 
a device: for Securings in, a removable manner. 
positioning discs on a shaft; 

Fig. 4: ShoWS, an: electric: diagram for: use in 
connection with the device of Fig 1. 

Fig. 5 is a Sectional views on: an enlarged scale; 
on-the-line 5-5 of Fig. 6; 

Fig. 6, is a front view of, control means for de-, 45. 
vices-as shown by Fig. 3; 

Fig. 7 is a view similar to Fig.6 but showing: a 
different relative position of the parts: 
Accordings to the embodiment, illustrated by 

Fig.1, the device is...intended to position a shaft. 50 
alised; for driving, through any mechanical de 
vice (gears, racks, etc.), a part; such as an ad 
justable: inductance: coil; for instance, this shaft. 
being able to occupy anyi of: a, number of posit. 
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2. 
shaft a, in a. manner; adjustable; at... will by the 
operator; ten discs. A. (A1, A2: ....., A10), including, 
each, anotch. : intended to permit.positives locks. 
ing engagement with the finger 2, of one of the 
lockingleyers. 
Shaft is caupled through a Speed reducing gear: 

29, of the positive: drive; type. (i.e. withoutpossi, 
bility of slipping in the transmission; and With 
as little play as: possible), with another shafta, 
which is also fitted with ten discs A. (A1, A2; . . . 
A'10): corresponding to, discs.A, respectively; and 
analogous thereto, in particular, adapted:to be in 
dividually adjusted in the desired angular posit. 
tions with respect to their shafta...Each of these: 
discs A is: provided with anotch; if, The ratio: 
of the Speed reducing: gears is such that shaft:a: 
is never required to rotate through an angle: 
greater than, 360. 
To each group: A, A of discs, there: correspongis. 

a locking lever B. (B1, B2: . . . Bio): with fingers: 2, 
2 adapted to engage notches. , ..., respegtively, 
this, lever being independent and movable about. 
an axis, ii. Springsi (i1, is:... iio) push saidle-, 
vers in; the direction; that tends: to urgerfingers 2, 
2 toward, discs: A, A and also fingers 3; carried: 
by a second; arms of said:levers; toward cams D to: 
be hereinafter referred to. Means such as cont. 
tact E, inserted in;. Suitable electric: circuits are 
provided to stop; Shaft,a, when fingers: 2; 2 have 
entered their notches, , f'. . 
On, another shaft. h. are mounted ten cams, IP, 

(D1, D2. . . . . D10) corresponding each; to one-lever 
Bandtthe corresponding discs: A, A'. Thesescams, 
rigid, with axis: h, are positioned at an: angle of 
36 from one another, and are each provided, with 
a notch intended tos cooperate with the corre 
Sponding finger-3. 
Shafts a and h are driven from a motor: M. in 

the following:manner: 
Motor. M drives shaft a through shaft, bend. 

less Screw. C; wheelering mesh with said screw; a 
free wheel device 5, shaftig and a friction clutch 
8, this, arrangement permitting manual opera 
tions of this shaft as in both directions: without 
having, to disconnect, motor ME (since: free wheel 
5 permits rotation of shaft a in one direction and 
friction clutch 8-in the other). 
On the other hand, motor M. drives shaft. h. 

through the same shaft; b. an endless screw, 
Wheel. fininesh with said endless, screw, and free. 
wheel: 6. The gear ratio. of transmission, means. 
d, f with respect to that of transmission means 
C; e. is such...that, for any given speed of motor M 
(shaft b) the speed of revolution of shaft his the tions, says ten. For this: purpose. I fit, on said 55 same as that of shafta...: 
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Free wheel devices is and 3 are so arranged 
that when motor M is running in one direction, 
it drives shafts a, and a' in the ciirection of arioW 
f1, but does not drive shaft h, whereas, when Said 
motor is running in the opposed directioi, it 
drives shaft, h in the direction of arrow jz but 
does not drive ShaftS d, at'. 

Control of the running of notor M, first in 
one direction to drive shaft h, to operate cans D 
and then in the opposite direction to operate : 
discs A, A, is obtained through an electric sys 
tem (Fig. 4) including the following elem&ints: 

a. A ten positions Switch including a conductor 
disc C, keyed on shaft h 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 ; 

b. A control box (to permit control from a 
distance), this box comprising contacts K (K1, 
K2 . . . K10) respectively connected to said con 
tact studs p and, preferably, signal iamps W, 
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 R2 connected with contact 

or contacts E1. 
The operation of such a system is as follows: 
If it is supposed, for instance, that K1 is closed 

and that the system is in position 1 (fig. 1), it 
Suffices in order automatically to obtain position 
3 to close contact K3, which characterizes this 
position, while opening contact K1, that was 
closed. - 

Relay R1 is then supplied with current through 
the following circuit: --, contact 3 of Switch C, 
contact K3, relay R1 -. Relay R1 is operated. 
Motor M is Supplied with current, and turns 

in the direction corresponding to the drive of 
shaft, h, (arrow fa), so that discs D and switch C 
are rotated. This movement goes on until the 
insulating notch of Said Switch connes oppo 
site contact stud p3, which brings relay R1 back 
to rest position. 

During this movement, lever B1 is first lifted 
under the action of tooth 3 leaving notch 4. It 

5 

4. 
the course of the rotation of shaft a, the finger 
2 of lever B3 would engage into the notch of 
the corresponding disc A3 which paSSes n times 
opposite it if this were not prevented by the fact 
that the finger 2 of this lever B3 is, during these 
1 revolutions, running along the periphery of 
disc A3, which prevents any possibility of pivot 
ing of lever B3 toward the right. It is only when 
disc A3 has rotated through an angle corre 
sponding to a revolutions of Shaft a that the 
notch f' of disc A3 comes opposite the tooth 2' 
of lever B3 and permits engagement of finger 2 
with notch . . Contact E3 is then opened and 
relay R2 brought back to position of rest. Motor 
M stops and the operation is finished, its result 
having been to bring shaft a 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 notch , without any risk of interference 
resulting from the cooperation of the correspond 
ing finger 2' with its notch l', Said notch ' is 
made substantially wider than its finger 2", So 
that finger 2 is ready to drop into notch a 
short time before finger 2 comes exactly opposite 
its notch . However, of course, the angular play 
thus provided between and 2' must be smaller 
than the angle through which shaft a' turns for 
one revolution of Shaft d. 
In view of the fact that fingers 2 engage with 

a certain play in their notches , it is advan 

remains in this position, teeth 2 and 2 being 'i' 
therefore disengaged from notches and . AS 
for the other levers B, they were already lifted 
since they were not engaged in their notches. At 
the end of this movement, lever B3 is in a posi 
tion such that its finger 3 is opposite the notch 4 
of disc D3, whereas its fingers 2 and 2' are rub 
bing on the periphery of the corresponding discs 
A3 and A's. m 
On the other hand, it should be noted that, aS 

all levers B are lifted, contacts E are closed: it 
follows that as soon as relay R1 comes back to 
rest the motor starts in the opposed direction 
under the action of relay R2 which is energized 
through the following circuit: -- taken on the 
plates of relay R1 at rest, contacts E, relay R2 
and -. 
This rotation of motor M causes shafts at and 

d’ to be driven in direction f1 whereas h remains 
at rest. During this rotation, shaft d is rotated 
to make n full revolutions and a fraction a' of 
a revolution. All the evers B with the exception 
of B3 are held by their fingers 3 applied against 
the periphery of the corresponding discs ). As 
for B3, as above stated, its finger 3 is located op 
posite the notch 4 of its disc D3. Therefore, in : 

tageous, especially in order to permit adjustment 
of discs A' on shaft a' (which adjustment is per 
formed by rotating shaft a' with respect to said 
discs disconnected therefrom and held in fixed 
angular 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' (B1, B2, 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 2 
are substantially narrower than fingers 2 so that 
there is no risk of these fingers engaging in 
notches 2. 

Levers B' are urged toward their position of 
engagement with the corresponding discs A' by 
springs i' (i1 d'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 of the corresponding disc A' it pre 
vents the corresponding lever B' from engaging 
its tooth 22 into the notch 2 of said disc A'. 
This result might be obtained by making use of 
carnS D. 
With such an arrangement, adjustment of the 

angular position of a disc A and the correspond 
ing disc A' is performed as follows: 

Supposing the parts to be in the position 
shown by Fig. , i. e. the teeth 2 and 2 of lever 
B1 engaged in the notches and f' of the corre 
sponding discs A1 and A'i, the operator brings 
cam 25 into the position shown by the drawing. 

Lever B1 is operated by its spring i' to en 
gage its tooth 22 into the notch 2 of disc A1, 
this operation being possible because the projec 
tion 2 Of lever B1 is lifted due to Said ever Bl 
having pivoted toward the left when its teeth 
2 and 2' engaged into notches f and f', respec 
tively. But all the other levers B are held in 
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inoperative: positions by the lowered projections 
27 of the corresponding levers B. 
The operator then disconnects discs, A1 and 

A1 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 B1 and B'1. 
When this adjustment has been performed, 

discs: A1, and Ali are again locked on their re 
Spective Shafts, d and ot, can. 25: is, turned to 
rotate: lever B1 out of engagement with: its disc 
A1 and the system is, ready for operation. 
Instead of acting separately upon the means 

for locking discs A and A' on their shafts a and 
a' and on cam: 25, I might perform these opera 
tions simultaneously-through a common 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 Firs. 3. 
In this, construction, shafta is provided with 

a groove 55. in which are engaged projections 
of corresponding shape of annular elements 54 
thus: slidably keyed on said. shaft. 
Each of these elements. 54 is adapted friction 

ally to engage a corresponding disc A (A1, A2, A3) 
when pressed against it in the axial direction. 

Normally all these elements 54 are strongly 
applied against their discs A respectively, due 
to the action of a transverse pin 5, pushed to 
ward the right of Figs. 3 and 5 by a screw 56 
engaged in shaft d, 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 d. 
When it is desired to adjust the angular posi 

tion of one of the discs A, Screw 55 is loosened. 
The friction between each of the discs and the 
corresponding element 54 can thus be reduced 
So that, if one of these discs 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 a ', 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 6 keyed on said shaft 24 and 
OScillable between two positions, respectively 
shown by Figs. 6 and 7, determined by abut 
nents 6 and 62. 
Lever 6) is in the form of a plate the rear face 

of which (as shown by Figs. 6 and 7) is pro 
vided with circular racks or rows of teeth 63, 
63' meshing with the toothed heads 64, 64’ of 
screws 56, 56. 
Thus, when iever 69 is brought into the posi 

tion of Fig. 6, screws 55 and 56' (correspond 
ing to shafts a and a ’) are tightened by circular 
racks 63, 63 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 

ty 

to loosen, Said Screws, 
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the: position which locks arms: 26, and levers. B." 
in inoperative position. 
When lever is is moved into the position of: 

Fig. 7, can 25 is brought into the position that 
releases arms. 26, and enables levers. B' to en 
gage discs A. The circular racks: 63,63' of lever 
63; turn the heads 64; 64 of Screws. 56 and 56. 

thus: releasing: discs. A 
and A. 

Fig. 2 relates to a modification: according to: 
which a third shaft. a' is driven by shaft: a 
through a speed reducing gear 29, discSA' pro 
vided with notches '' being adapted to cooperate 
With fingers 2: carried by levers: B, the whole: 
Working: in a manner analogous to that above: 
described; with reference to Fig. 1. Such an ar 
i’angement permits more accurate positioning: 
and, chiefly, satisfactory working. When the numr. 
ber of revolutions to be transmitted to shaft. a. 
is:very high. If the gear ratio of each of the speed: 
reducing gears is 3, the number n of revolur 
tions and angle: a' can easily be read: on dials. 
driven by the respective. shafts. 
While the essential features of my inventions 

have been shown.in: the accoin panying drawings;. 
as applied to a system of the kind illustrated by 
Fig. 1 of the drawings of my prior. U.S. applicar 
tion: above referred: to, it should be well: under 
stood, that 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 A00 of a degree. 

It should be well understood 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 d', transmission means 
c, e, 5, g and 8 being interposed between motor M 
and shaft a'. Such an arrangement would multi 
ply by K (ratio of gear 29) the precision of the 
positioning device. 

Devices according to Iny 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 be well understood that I do not wish to 
be limited thereto as there night be changes made 
in the arrangement, disposition and form of the 
parts without departing from the principle of the 
present, invention as comprehended within the 
Scope of the accompanying claims. 
What I claim is: 
1. A device for positioning a shaft journalled 

in a frame which comprises, in combination, a 
plurality of juxtaposed discs fixed on said shaft 
coaxially 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 
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 



2,576,305 
7 

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 
disc, selector means for adjustment of Said can 
means, a motor operative by said selector means 
for bringing said can means into the Selected 
position and rotating said shaft until the lever 
in operative position engages both of its projec 
tions into the respective notches of the corre 
sponding discs and stops and locks Said shaft in 
the desired position, the notch provided in each 
of the discs 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 a 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. 
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8 
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 disclocked by the corresponding 
ever. 
3. A device according to claim i, including 

tightening means for securing the discs on their 
respective shafts, and means for bringing the 
Supplementary locking device into or out of action 
in response to operation of said tightening means. 

ANTONE JEAN MERLES. 
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