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This invention relates to a

more preselected positions,

Many of the actuating mechanisms adapted for rotary
coaxial switches which have been developed in the past
have been of the solenoid operated, ratchet type which
provides step-by-step movement of the coaxial switch
rotor to one or more preselected positions. Many ad-
vantages have been found to result from the utilization
of an electric motor to drive a rotary coaxial switch, par-
ticularly ruggedness and reliability in use.

It is therefore an object of
vide a rotary switch actuating mechanism adapted for a
rotary coaxial switch which is driven by means of a con-
timuously rotatable driving member rather than by means
of a step-by-step driving member.,

en a continuously rotating driving member, such
as the rotor of an electric motor, is utilized to move a
coaxial switch rotor to a preselected position, the angular
mMomentum of the rotor of the electric motor, after the
motor is deenergized, tends to drive the coaxial
switch rotor past the preselected position,

With a step-by-step actuating mechanism, wherein angu-
lar momentum of the driving member is not a problem

preselected posi-
rotor has been rotated into a first
preselected range in advance of the breselected position
and by resisting movement of the switch rotor past the
preselected position, within a second preselected range,
If detent means are applied to a switch driven by the
rotary driving member of an electric motor, the angular
momentum of the driving member combines with the
acceleration contributed by the detent means within the
first operative range of the detent to drive the switch rotor

it to the preselected position.

By way of example, in the case of a simple 30°
an aceelerating force is exerted on the switch rotor
a '15° range in advance of the preselected position and a
retarding force is exerted on the motor for only 15° be-
yond the preselected position. A detent such as used
with a step-by-step drive normally exerts insufficient re-
tarding torque on the motor. If the retarding torque
is made sufficiently high to be capable of bringing the
motor to a stop within the 15°, it has been found that
a practical motor is unable to overcome the retarding
torque in starting,

It is, therefore, a further object of the present inven-
tion to provide means for i

detent,
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Another object of the present invention is to provide
novel indexing mechanism for a coaxial switch in which
the driving means js decoupled from the switch rotor
at a selected switch position and in which separate and
independent position locating means thereafter moves the
switch rotor and the driving means to thejr final respec-
tive preselected locations,

It is a still further object of the present invention to
provide a retarding torque for the rotary driving mem-
ber within the operative range of a detent and during the
switch rotor accelerating position of the detent range.

It is a yet further object of the bresent invention to
provide means affording a free start for the rotary driy-
ing member before the switch rotor detent load is ap-
plied thereto.

it is yet another and further object of the present in-
vention to provide means for relieving the switch rotor
of the driving force of the angular momentum of the ro-
tary driving member when deenergized adjacent a pre-
selected switching position.

Other novel features which I believe to be characteristic
of my invention are set forth with particularity in the
appended claims, My invention itself, however, both as

to its organization, manner of construction and method

panying drawings in which:

Figure 1is a diagrammatic view partly in section of an
actuating mechanism embodying the novel principles and
teachings of the present invention as it would be applied
to a single pole, double throw rotary coaxial switch;

Figure 2 is 3 fragmental sectional view taken along
the line II—IJ of Figure 1 and showing the switch de-
tent mechanism in elevation;

Figure 3 is a schematic view taken along the line II—_
I of Figure 1 and showing the motor detent mechanism
in side elevation;

Figure 4 i5 a cross-sectional view taken along the
VIV of Figure 1 illustrating a Joose
cording to the present invention;

Figure 5 is a schematic wiring diagram illustrating
the control system for the motor;

Figure 6 is a diagrammatic illustration representing
the action of the two detent mechanismg and the wafer
switch according to the present invention;

Figure 7 is an enlarged diagrammatic illustration of
the detent cam shown in Figure 3;

Figure 8 is g somewhat diagrammatic illustration partly
in section of a modified form o actuating mechanism;
and

Figure 9 is a schematic wiring
control system for the mechanism of Figure 8.

The present invention is particularly adapted for use
with a rotary coaxial switch having a rotor which is de-
signed to be rotated into one or more preselected positions
to complete one or more circuits, It will be readily appre-
ciated that in g coaxial-type switch much more precise
positioning of the switch rotor is required than in the
ordinary rotary switch, It is the particular problems
which are met in the coaxial-type switch which the present
invention is specifically designed to meet, and the actu-
ating mechanism according to the bresent invention is
therefore illustrated as it might by way of example be
applied to a rotary coaxial switch.

The actuating mechanism of the present invention is
also particularly adapted for use with a centrol system

for selectively indexing the switel rotor to ong of a ply-

line
coupling ac-

diagram illustrating the
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3
rality of preselected switching positions. The invention
is, therefore, illustrated as it might be employed with such
an indexing control system by way of example and not
by way of limitation.

Referring particularly to Figure 1, by way of example,
a single pole, double throw rotary coaxial switch 10
is operated by an actuating mechanism generally designat-
ed by the reference numeral 11. The rotary switch 18
comprises a stationary switch body 12 and a switch rotor
13 rotatably mounted therein.

The switch rotor 13 has an inner conductor elbow 14
having a reduced diameter pin 15 at one end extending
axially of said switch rotor for continuous contact with
prongs 17 of the inner conductor 18 extending axially
of the rotor and axially of the main fitting 19. The inner
conductor elbow 14 is carried in the rotor 13 and is
insulated from the metallic plug 20 of the rotor by means
of insulation 21. The inner conductor 18 of the main
fitting 19 is centered axially of fitting 12 by means of
insulation 22. The switch rotor 13 is turned to selectively
establish a circuit between the inner conductor 18 of the
main fitting and the inner conductors 23 and 24 of the
branch fittings 25 and 26. Each of the coaxial fittings
19, 25 and 26 may be provided with suitable means for
connection to coaxial cables, as threads (not shown).

The rotor 13 is, therefore, intended to be moved to
accurately determine angular positions. One such pre-
determined switching position, which may be designated
the “A” predetermined switching position, is shown in
Figure 1. The other “B” predetermined switching posi-
tiod is with the rotor turned through 180° to make con-
tact between the inner conductor elbow 14 and the inner
conductor 24 of the branch fitting 26 to establish 2 closed
circuit from main inner conductor 18 to branch inner
conductor 24.

The actuating mechanism
move the switch rotor 13 selectively into the
predetermined switching positions.

In the first embodiment of the invention, the switch
rotor 13 is directly connected to a shaft 30 which is
adapted to be driven by means of a rotary driving member
such as the rotor of an electric motor 31. The drive con-
nection between the motor 31 and the shaft 30 includes a
motor shaft 32, pinion 33, driving gear 34, shaft 35, asso-
ciated pimion 36, driving gear 37 and shaft 38.

Tn order to accurately position the switch rotor 13 in
the preselected switching positions, a first switch detent
mechanism indicated generally by the reference numeral
49 is provided. Tn general, the switch detent mechanism
has a central position which corresponds with the desired
predetermined switching position and an effective range of
angular positions in which it is operative to move the
switch rotor to the central predetermined switching posi-
tion desired.

By way of definite example, the detent may have an
over-all Tange of 30°, with a range in advance of the
predetermined switching position of 15° and a range be-
yond the predetermined switching position of 15°. By
way of example, this range of detent action may be accom-
plished by means of a detent gear 41 fixed to the shaft
30 and having twelve peripheral teeth.

As illustrated in Figure 2, the detent gear 41 is con-
trolled by a pair of opposed arms 42 and 43 illustrated as
being pivotally mounted on the coaxial switch housing
12 by means of bolts 44, The arms 42 and 43 carry
rollers 45 which are urged against the gear by means of
springs 46 anchored at one end on the bolts 44 and at
the other end on the free ends 47 of the arms 42 and 43.
The springs 46 urge the rollers 45 into the bottom of the
grooves 48 between the teeth 49 of the gear 41. Thus,
when the motor 31 turns the shaft 30 to such a position
that the rollers 45 are in overbalanced relation to the
centers of a pair of opposed teeth, the springs 46 will
tend to accelerate the shaft 30 by camming the rollers
45 inwardly along the sloping faces of the teeth and to

11 is designed to accurately
65A’, and 5¢B79
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hold the rollers at the bottom of the
positions shown in Figure 2.

This action is indicated diagrammatically in Figure 6
by means of the saw +ooth designated by the reference
aumeral 56 which is intended to represent the roller con-
tacting faces of the gear 41, linearly developed. Thus,
movement of one of the detent rollers 45 up the sloping
face of a tooth 49 is represented by movement from a to
b, from ¢ to d, and from e to f, etc., while travel down
one of the sloping faces of one of the teeth 49 is repre-
sented by movement from b to ¢, from d to ¢, and from

grooves 48 in the

fto g

1t will thus be seen that in the case of a simple 30°
detent, such as illustrated in Figure 2, a retarding force
is exerted on the motor for 15° beyond a predetermined
switching position, i. €., from ¢ to d for predetermined
switching position “A.” In order to stop the motor so
that the switch rotor 13 can return to its desired position,
such as its “A” position (corresponding to point ¢ in the
diagram of Figure 6), the retarding torque must be suffi-
cient to overcome the apgular momentum of the system
and bring the shaft 30 to rest before position d is reached.
1f the retarding torque is made sufficiently high to accom-
plish this purpose, it has been found that no conveniently
small size motor is able to overcome this retarding torque.
1t will be apparent, however, that if a- retarding torque
is applied for 30° instead of the 15° between ¢ and d
provided by the detent 40, the retarding torque need only
be half of its former magnitade and still stop the motor.

According to the present invention, the angular yange
over which a retarding torque is exerted on the motor is
increased by providing a second detent-type mechanism
which will be operative to exert a retarding torque on the
rotor of the motor 31 in advance of the predetermined
switching position “A” corresponding to ¢ in Figure 6. A
possible manner of operation of this second detent means
is indicated by the line 51 of Figure 6.

Tor the case where the gearing has a reduction ratio of
6 to 1, a suitable motor retarding detent is indicated gen-
erally by the reference numeral 52 in Figure 3. This
second detent comprises a cam 53 mounted with the gear
34 on the shaft 35. The cam 53 is controlled by means
of a cam follower 54 rotatably carried by an arm 55
pivoted at one end to a fixed support 55’. The cam fol-
lower is resiliently urged against the face of the cam 53
by means of a spring 56 secured at one end to the free
end 57 of the arm 35 and at the other end to 2 mounting
strip 58 which is illustrated as being secured to the housing
of the motor 31, It will be observed from Figure 7 that
the cam 53 has a diminishing diameter indicated by the
reference numeral 68 through a sector of about 90°,
corresponding to the lines aa to bb, ee to ff, etc. in Figure
6, an increasing diameter for a further 90° sector indicated
generally by the reference numeral 61 corresponding to
the lines bb to cc, ff to g8, etc. in Figure 6, a 90° sector
of maximum and constant diameter indicated generally
by the reference numeral 62 and corresponding to the
lines cc to dd, gg to hh, etc. in Figure 6, and region of
gradually decreasing diameter 63 corresponding to the
Tines dd to ee, hh to ii, etc. in Figure 6. 1In Figure 6 the
lines ee to ff correspond to the lines aa to bb and is the
beginning of a second cycle, and lines ff to gg correspond
to lines bb to cc in Figure 6. It will be understood that
one complete revolution of the cam 53 corresponds to 60°
of angular rotation of shaft 30 and detent gear 41 thereon,
due to the reduction gearing ratio of 6:1 between the
shaft 35 and the shaft 30.

The operation of the actuating mechanism 11 will now
be readily understood with the aid of the wiring diagram
in Figure 5 which illustrates a pair of supply conductors
65 and 66 leading from a suitable source of voltage (not
shown). The supply conductor 66 leads directly to the
motor and the supply conductor 65 leads tc a double
throw switch 67 having a pair of contacts 68 and 69 con-
necting to a wafer switch 70 which, as shown in Fig. 1,
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may be mounted on the shaft 30. The inner
the switch 79 is adapted to rotate with the shaft 3¢ while

in Figure 6.
When the shaft 39 has turned to 45°, the roller 45 and
cam follower 54 will have reached a point corresponding
to points f and ff in Figure 6, An accelerating force is

beyond the

In the present case, the rotary driving member or
retor of the electric motor 31 will continye to rotate
due to its angular momentum, It is desired to stop the
shaft 30 at the position “B.” A the detent wheel of the
switch detent reaches position n, the shaft 39 jg pulled
ahead while the motor detent cam follower 54 is exerting
a retarding force from nn to oo, corresponding to selector
61 of the cam in Figure 7. If the motor is stopped be-
fore position P’ on line 81 in Figure 6, when the station-
ary contact 7§ in contact the inner switch
member 71 of the wafer switch 70, the springs 46 and
the rollers 45 of the first detent weuld be operative to
retura the shaft 39 to the centra] Pposition o correspond-
ing to the preselected switching position “B” of the co-
axial switch rotor 13, It will be appreciated that since
a retarding torque is exerted by the motor detent 52
from 165° to 180° and since the switch detent means ig
Gperative from 18G° to 195° to retard the rotary driv-
ing member, only one-half of the retarding torque {s
hecessary to stop the shaft 39, as Compared with the
torque which without the motor de-
teat means, that a suitable metor
is available g overcome this reduced retarding torque
in starting,

it will be observed that at positions ¢, iand m in Fig-
ure 6§, which correspond to angular positions of the shaft
36 which are odd multiples of 30°, the second detent 52
does not exert g retarding torque on the shaft 35, For
example, from dd to f in Figure 6 the second detent is
continuously tending to accelerate the shaft 35, Thus,
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only the retarding torque exerted by the upwardly slop-
ing teeth 49 of the detent 40 from e to f exerts a re-
tarding force on the motor. Thijs retarding torque is
insufficient to stop the motor, even if jt should be deen-
ergized for some reason. The stopping points are thus
lecated 60° apart as a result of the shape of the second
detent cam 53,

One of the principal features of the present invention
is the provision of a “sloppy” or loose coupling indicated
generally by the reference numeral 83 between shafts
35 and 36, Th; ing i

slots 84 lying on
of a longitudinal cylindrical bore, The shaft 3¢ hag
a reduced diameter end portion 85 rotatably disposed
within the cylindrical bore of the end of the shaft 38,
A pin 86 extends fransversely through the reduced cyl-
Indrical end portion 85 of the shaft 39 ¢ couple shaft
38 with the shaft 38.

With the shaft 38 rotating counter-clockwise, ag seen
in Figure 4, it will be appreciated that the shoulders §7
afforded by the slots 84 will bear against the pin §4 and
thus drive the shaft 39 through the reduced cylindrical
portion 85 thereof,

When at the 165° position of the shaft 30, adjacent
point nn on line 51 in Figure 6 the retarding force ig
€xeérted on the shaft 33, the shaft 30 is free to continue
accelerating to the point o on line §¢ under the action
of the SPrings 46 and rollers 45 of the switch detent
4%, the pin 86 moving counter-clockwise relative to the
slotted end 88 of the shaft 38, 1t will be appreciated
that 15° of play between the shafts 30 ang 33 will be
sufficient to accommodate the maximum desired relative
rotation of the two shafts to permijt movement of the
Switch rotor 13 to the preselected position “B” before
shaft 38 reaches position oo, It the motor is completely
Stopped before the shaft 38 hag achieved an angular
position corresponding to 0o op line 51, the shaft 38
Is returned to the bosition nn by the action of the motor
detent 52, the locse coupling 83 allowing this reverse ro-
tation as the shaft 3@ centers at the position correspond-
ing to 0 and the switch rotor If the motor
has not Stopped rotating before the shaft 38 has reached
the position 00, the switch detent action between o and 14
tends to resist rotation of the shaft 38 and the shaft 38.
If the motor stops before shaft 34 reaches p, the switch
detent is effective to return the shaft 38 from position
Pp o pesition oo,

bearing agaiast the shoulders 87, and then the motor
detent i i

& further 15° from 00 16 nn, the shaft 38§ turning clock-
wise to move shoulders §7 away from pin 86 and shoulder
89 toward pin 86. It should b understood that with
switch 79 in the embodiment jllug-
trated is responsive to the angular position of the shaft
39 and not to the anguiar position of the shaft 38. The
final rest pasitions of the rollers 45 and cam follower
34 are indicated in Figure 6, the cam follower circle
being designated 54 and the roller circle being desig-
nated 45’,

If the switch is moved to again cloge the contact
68 with the conductor 63, the coupling being in its loose
non-driving relation affords a 15° free acceleration to
the motor 31 before a firm driving connection is estab-
lisked between the shaft 38 ang the shaft 3¢ with the
pin 86 again bearing against shoulders 87, The loose
coupling between the shafis therefore not only improveg
the action of the switch and motor detents, but also af-
fords g relatively free starting period for the motor,
Permitting a stl] larger retarding torque when desired.

The. second embodiment of the invention illustrated
schematically in Figures 8 and 9 utilizes a magnetic brake
0 instead of the motor detent 52, This embodiment

diametrical sides
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" otherwise has the same parts as the embodiment of Fig-
ure 1, and the similar parts have been designated with
similar reference numerals.

The brake 98 is illustrated schematically as being ap-
plied to the motor shaft 32 and may be of any suitable
conventional design, such as a solenoid brake.

The operation of this modification will be apparent
from Figure 9 where the magnetic brake 90 is repre-
cented by the inner circle and the motor 31 by the outer
circle. The operation of the wafer switch 78 is the same
as previously. The magnetic brake is normally in braking
position when deenergized and remains in braking de-
energized position when the switch 91 is closed. The
circuit extends through supply conductor 63, conductor
92, the magnetic brake 98, conductor 93, and open con-
{acts 94, 95 of solenoid switch 96 to supply conductor 66.
When switch 67 is throwa to index the switch rotor, cir-
cuit is closed from supply conductor 65 through con-
ductor 76 to contact 75 of switch 70 and through con-
ductor 78, motor 31, conductor 97 and the solenoid coil
68 of solenoid switch 96 to supply conductor 66. The
solenoid coil 98 is then effective to raise armature 29
and close contacts 94, 65, and release the brake, thus
allowing the motor to start. Some free starting time may
be afforded by the loose coupling 83. However, only the
resistance of the switch detent is to be overcome, SO that
it is not necessary to stop the motor 15° before the rotor
has reached the preselected switching position, as would
be required to give a 15° free start for the motor.

With switch 67 thrown to make circuit through contact
69, when the slot §0 has reached contact 75, the motor
circuit is opened. The solencid - switch 96 is then de-
energized to drop the armature 99 and open contacts 94
and 95 and thus to cause the brake 90 to be applied to
shaft 32 to stop the motor. The switch detent is free to
move the rotor to the preselected position by virtue of
the loose coupling 83 as before.

While I have shown certain particular embodiments
of my invention, it will, of course, be understood that I
do not wish to be limited thereto, since many modifica-
tions may be made, and I, therefore, contemplate by the
appended claims to cover all such modifications as fall
within the true spirit and scope of my invention.

1 claim as my invention:

1. Indexing mechanism for selectively positioning :a
rotor with respect to a plurality of surrounding stations
comprising a rotatable drive member, means for actuating
said drive member, means loosely coupling said drive
member to said rotor for affording only 2 predetermined
amount of relative rotation between said drive member
and said rotor and for thereafter affording a direct posi-
tive drive therebetween, means for deenergizing said actu-
ating means when said rotor has angularly moved to a
preselected relative general position with respect to said
station, means for thereafter moving said rotor to a pre-
cise relative position with respect to said station, and sep-
arate means for applying 2 braking force to said rotatable
drive member, said loose coupling means affording suffi-
cient relative rotation between said braking means and
said rotor to accommodate positioning of said rotor inde-
pendent of the action of said braking means.

2. Indexing mechanism for selectively positioning a
rotor with respect to a plurality of surrounding stations
comprising a rotatable drive member, means for actuat-
ing said drive member, means loosely coupling said drive
member to said rotor, means for deenergizing said actuat-
ing means when said rotor has angularly moved to a pre-
selected relative general position with respect to said sta-
tion, means for thereafter moving said rotor to a precise
relative position with respect to sajd station, and separate
means operative over a range of positicns on either side
of a central position for applying a braking force to said
rotatable drive member, and for thereafter returning it
to a predetermined relative position with respect to said

yotor, said loose coupling means accommodating relative
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" rotation between said separate braking means and said

rotor positioning means for accommodating the return

of said rotatable drive member to said predetermined
relative position independent of the rotor positioning
means.

3. Indexing mechanism for selectively positioning 2
rotor with respect to a plurality of surrounding stations
comprising a rotatable drive member, means for actuat-
ing said drive member, means loosely coupling said drive
member to said rotor including a pin and slot connection,
means for deenergizing said actuating means and sub-
stantially simultaneously applying a braking force thereto,
and separate means for advancing said rotor to a precise
relative position with respect to said stations and bring-
ing said rotor to rest at such precise position, said pin
and slot connection affording sufficient relative rotation
between said drive member and said rotor to accomimmo-
date independent positioning of said rotor after the brak-
ing of said drive member.

4. An actuating mechanism for moving a rtotor to
a preselected position, comprising a rotary member,
means for driving said rotary member, means for ener-
gizing said driving means, a shaft driven by said driving
member to move the rotor toward the preselected posi-
tion, means responsive to the angular position of sajd shaft
to disengage said energizing means to deenergize said driv-
ing means at a preselected angular positicn of said shaft in
advance of the preselected position of the rotor, detent
means for moving said shaft from deenergized position
to the preselected position, means for retarding said rotary
driving member in advance of the preselected position
to resist the angular momentum thereof, and 2 loose
coupling comprising a pin and slot connection between
said shaft and said driving member to permit the detent
means to move the rotor to preselected position in spite
of retarding of said driving member in advance of said
preselected position.

5. In combination:in a rotary switch, a switch rotor in
an actuating mechanism for moving the switch rotor to
a preselected switching position, said actuating mechanism
comprising a first detent means operative to center said
switch rotor on the preselected angular position and opera-
tive when said switch rotor is within a preselected angle
in advance of said position to move the switch rotor to
said preselected position, 2 rotary driving member for
moving said switch rotor toward said preselected position,
means for energizing said rotary driving member, and
means for disengaging said energizing means when said
switch rotor has reached 2 preselected angular position
within the range between the preselected advance angle
of operation of said first detent means and the switch
rotor preselected switching position, and second detent
means operative between switch rotor rotary-driving-
member-deenergized position and switch rotor preselected
switching position to resist the angular momentum of
said rotary driving member.

6. In combination in a rotary switch, a switch rotor and
an actuating mechanism for moving the switch rotor to a
preselected switching position, said actuating mechanism
including a first detent operative to center said switch
rotor on the preselected angular position and operative
when said switch rotor is within a preselected angle in
advance of said position to move the switch rotor to said
preselected position, a rotary driving member for moving
said switch rotor toward said preselected position, means
for energizing said rotary driving member, means for
disengaging said energizing means when said switch rotor
has reached a preselected angular position in advance of
said preselected switching position of the switch rotor,
a second detent means operative in advance of switch
rotor preselected switching position to resist the angular
momentum of said driving member, and a loose coupling
between the rotor and said first detent means to facilitate
operation of said first detent means.

7. In combination, a first shaft, a second shaft for
driving sajd first shaft, means for- driving ‘said second
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shaft having considerable angular momenturm in opera- affording sufficient relative rotation between said first
tion, detent means operative within a preselected range of and said second shafts to accommodate positioning of
angular positions of said first shaft to accelerate the shaft said first shaft independent of the action of said second
In its direction of rotation to a preselected angular posi- detent means,

tion of said shaft, means for deenergizing said driving 5 11 Ap actuating mechanism for moving a rotor from

means prior to the preselected angular position of said 1 {nitia] rest position to
first shaft, and means for applying a retarding force to
said second shaft while said driving means is deenergized

a preselected new position com-
#1308 a rotary member, g driving member for driving

; ] =did rotary member between an initia] rest position and
to resist the angular momentum of said driving means, dvanced new position and imparting a substantial

said retarding force applying means being capable of pq =igular momentum to said rotary member, a retarding
exerting a greater torque on said rotor than said detent unit operative to apply g retarding force to said members
means, and a loose coupling between said first shaft and in the general angular area of said new position, and
said second shaft to allow said detent meang to accelerate separate precise positioning means operative on said ro-
the first shaft toward said preselected angular position, tary member in positions in advance of and behind saig
while said second shaft is being retarded. . 15 new position to rotate the member to accurately posi-

8. In combination, a first shaft mounted for rotation, tion it in said new position, said separate precise posi-
a second shaft loosely coupled to said first shaft for driv- tioning means similarly operative on said rotary men.
ing said first Shaft in one direction toward a preselected o a series of new positions within one revolution

angular pbosiiion of said first shaft, and permittﬁng' rota- of the rotary member and having an operative element
tion of said first shaft relative to said second shaft in the 20 at each new position whereby the rotary member is geq.

: X i selocted erally positioned by the same retarding unit in each new
active on said first shaft and operative over a ?rm%‘de ¢ position and accurately positioned by the element of the
range of positions of said ﬁys.t shaft on opp osite sides o precise Dositioning means corresponding to the particu-
said preselected angular position to center said first shaft

at said presclected angulfﬁr positign and continuously act- 2 An actuating mechanism for moving a rotor from
o s e L ey L e o 2 it i
active on said second shaft to retard said second shaft COMPIISing a rotary mem ¢r, @ member or driving saj
in advance of the first shaft reaching said preselected rc:itary Igember bef;veerg an initial rest dposm?n and bin
angular position to resist the angular momentum of the gg @ valgce gelw posi llon umparting to saj rotary me;m g
driving means for said second shafr. a substantial angu ar momentum, meang mechanically

9. Indexing mechanism for selectively positioning a mterconne.ctmg the driving member and tl_le rotary mem-
Totor with respect to a plurality of surrounding stations, ber fo drive the rotary _member, retar_dulg means op-
comprising a rotatable drive member, means for actuating crative to apply a retarding fo‘rce' to said driving mem.-
said drive member, means Icosely coupling said drive mem. 35 ber when _the rotary. member is in the genera] anfgplar
ber to said rotor for affording only 2 predetermined area of said new position, and Separate precise posztlox_l:
amount of relative rotation between sajd drive member ~ iNg means operative to apply a centering force to sajd
and said rotor and for thereafter affording a direct posi- rotary member to aceurately center said r otary member
five drive therebetween, means for applying a retarding  in said preselected W position whereby said retarding
force to said rotatable drive member, means for there. 40 TB€ans stops the driving member and rotary Jnember in
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