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This invention relates to control systems, more 
particularly to follow-up systems in which a 
relatively heavy object is driven into positional 
agreement. With a pilot device, and it has for an 
object the provision of a simple, reliable and 
improved system of this character. 
More specifically the invention relates to 

follow-up systems in which the driven object is 
prevented from following the pilot device into a 
predetermined portion of its path of rotation, 
and a further object of this invention is the pro 
vision of means for preventing the driven object 
from following the pilot device into this pre 
determined portion of the path of rotation, and 
a further object of this invention is the provision 
of means for preventing the driven object from 
following the pilot device into this predetermined 
portion of the path and for driving the driven 
object into positional agreement with the pilot 
device when it again energes from this restricted 
portion of the path. 
In carrying the invention into effect in One 

form thereof the control device is rotatable to 
all positions in a closed path and means are 
provided for arresting the following motion of 
the driven object at either limit of a restricted 
portion of the path while the pilot device con 
tinues on through the restricted portion, and 
means are also provided for causing the driven 
object to rotate in the reverse direction into cor 
respondence with the control device when the 
latter emerges from this restricted portion of its 
path at the opposite limit. 
In illustrating the invention in one form there 

of, it is shown as embodied in a follow-up control 
system in which a gun is caused to follow the 
motion of a directing telescope and in which the 
gun is prevented from following the telescope 
into a corresponding portion of its travel, usually 
referred to as a 'blind' for preventing the gun 
from firing in a certain area; for example to pre 
vent the gun from firing into the superstructure 
of a ship on which it is mounted, or for prevent 
ing the gun from striking a part of the ship. 
For a better and more complete understanding 

of the invention reference should now be had to 
the following specification and to the accompa 
nying drawing in which Fig. 1 is a simple dia 
grammatical representation of an embodiment 
of the invention applied to the above-mentioned 
gun-fire problem and in which Fig. 2 is a dia 
gram serving to explain the operation. 

Referring now to the drawing a relatively heavy 
object, such for example as a naval gun 10 is 
rotated in train with a control or pilot device 

(C. 172-239) 
represented by the telescope 11. The gun 10 is 
driven by any suitable driving means such for 
example as the direct current electric motor 12 
to the drive shaft of which the gun mounting 
platform is connected by suitable reduction gear- 60 
ing 13, 14 and 15. Direct current is supplied to 
the armature of this motor by any suitable means 
Such for example as the electric valve apparatus 
16 illustrated as comprising a pair of electric 
valves 17 for supplying direct current in one di- 65 
rection to the armature of the motor 12 and a 
Second pair of electric valves 18 for supplying 
Current to the armature in the reverse direc 
tion. The electric valve apparatus is in turn 
Supplied from a suitable Source of alternating 70 
Voltage, represented by the three-supply lines 
20 through a suitable supply transformer 21, 
the primary Winding of which is connected 
to the upper and middle supply lines 20 and 
the Secondary Windings of which are connect- 75 
ed to the anodes of the electric valve appa 
ratus. The direct current motor 12 is provided 
With a separately excited field winding 22 which 
is Supplied from any suitable separate source of 
direct current such for example as that repre 
Sented by the Supply lines 23. A suitable electro 
magnetic Switching device 24 is provided for the 
purpose of establishing and interrupting the con 
nections from the sources 20 and 23 to the elec 
tric valve apparatus 16 and the motor field wind 
ing 22 respectively. 
Although the electric valves may be of any 

Suitable type, they are preferably of the three 
electrode type, into the envelope of which a small 
quantity of an inert gas such for example as 
mercury vapor is introduced after exhaust; the 
presence of the mercury vapor within the tubes 
Serving to change the usual electronic discharge 
into an arc Stream thereby constituting the tubes 
grid controlled arc rectifiers. As is well under 
Stood by persons skilled in the art, the average 
value of the current flowing in the anode circuit 
of electric valves of this character can be varied 
by varying the phase relationship between the 
voltages applied to the grids and to the anodes 
respectively. When the grid voltage is substan 
tially in phase with the anode voltage, the cur 
rent flowing in the anode circuit is maximum 
and when the grid voltage is 90° lagging with 
respect to the anode voltage, the current flowing 
in the anode circuit is substantially zero. For 
intermediate phase relationships, the current 
fiOW has corresponding intermediate values. 
Alternating voltage is supplied to the grids of 

the pairs of electric valves 17 and 18 by means 10 
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2 1,958,245 
of grid transformers 25 and 25' respectively, the 
primary windings of which are connected in Se 
ries relationship with the secondary windings of 
a grid-biasing transformer 26, one terminal of 

5 the primary winding of which is connected to 
the lower supply line 20 and the opposite terminal 
of which is connected to an intermediate point 
of the primary winding of the Supply transform 
er 21. This intermediate connection Serves to 

10 bias the grid voltages of the electric valve ap 
paratus approximately to the 90 relationship 
with respect to the anode voltages so that neither 
of the pairs of valves 17 supplies current to the 
armature of the motor 12. 

15 For the purpose of varying this phase relation 
ship of the grid and anode voltages a component 
voltage is supplied to the grid circuit by means 
of a transformer 27, one terminal of the Secondary 
winding of which is connected to a midpoint be 

20 tween the primary windings of the grid trans 
formers 25 and 25' and the opposite terminal of . 
the secondary winding of which is connected to a 
mid-point of the secondary winding of the bias 
transformer 26. This component voltage is Sub 

25 stantially in phase with the anode voltage of One 
pair of valves 180° out of phase with the anode 
voltage of the other pair of valves, and thus it will 
be seen that by varying the magnitude of this 
component voltage the phase relationship of the 

30 resulting grid voltage, i. e., the vectorial sum of 
the component voltage and the grid bias voltage, 
may be varied as desired and the magnitude of 
the current supplied to the electric motor 12 cor 
respondingly varied. As will be observed the 

35 transformer 27 is provided with two primary 
windings 27a and 27b. The primary winding 27a 
is connected to the supply source 20 through a 
supply transformer 28 and supplies a component 
voltage of constant magnitude to the grid cir 

40 cuit of the electric valve apparatus when the 
electromagnetic switching device 30 is operated 
to its upper position, whilst when the Switch 30 
is operated to its lower position, the primary 
winding 27 is connected to the source 20through 

45 rotary induction devices 31 and 32 respectively 
under the control of the driven object 10 and the 
pilot device 11 by means of which the component 
voltage supplied to the grid circuit of the electric 
valve apparatus is varied in magnitude in pro 

50 portion to the angular disagreement of the con 
trol device and the driven object. 
The rotary induction device 32 usually referred 

to as the transmitter comprises a rotor member 
provided with a single phase winding (not shown) 

55 the terminals of which are connected to the Sup 
ply source 20 by means of conductors 33 and further comprises a stator member provided with 
a distributed three-element winding (not shown) 
which is physically similar to the three-phase 

80 winding of a poly-phase dynamo-electric ma 
chine. The rotary induction device 31 usually 
termed the receiver is in all respects identical With 
the transmitter 32, and its single phase winding 
is connected with the terminals of the primary 

65 winding 27 whilst its three-element winding is 
connected to the three-element winding of the 
transmitter 32 by means of the three conductors 
34. The primary winding of the transmitter 32, 
when energized, produces an alternating mag 

70 netic field by means of which a voltage is induced 
in the stator winding thereby causing current to 
flow in the stator windings of the receiver 31 and 
in turn producing an alternating magnetic field 
by means of which a voltage is induced in the 

75 single phase winding of the rotor member of the 

receiver. When the axis of the single phase wind 
ing of the receiver 31 is at right angles to the axis 
of the magnetic field produced by the stator wind 
ings no voltage is induced in the single phase 
winding, whilst when the axis of this winding 80 
is substantially parallel with the axis of the mag 
netic field of the stator Windings, a maximum 
voltage is induced in the single phase winding 
and applied to the grid circuit of the electric valve 
apparatus. Rotation of the rotor member of the 85 
transmitter causes the axis of its magnetic field 
to rotate in space and similarly to produce a ro 
tation in space of the magnetic field-produced by 
the stator windings of the receiver. 31. Thus a 
rotation of the rotor member of the transmitter 90 
32 results in a variation in the magnitude of the 
Voltage Supplied to the grid circuit of the electri 
valve apparatus. 
In order that a very Small rotation of the tele 

Scope 11 shall produce a comparatively large va- 95. 
riation in the voltage applied to the grid circuit of 
the electric valve apparatus, gearing 35 having a 
large ratio, for example 36:1 is interposed in the 
connections between the telescope turntable and 
the rotor of the transmitter 32. When the driv- 100 
ing ratio of 36:1 is employed between the tele 
scope and the transmitter the rotor of the trans 
mitter rotates 180° while the telescope rotates 5 
and consequently if the telescope becomes slight 
ly more than 5 out of correspondence with the 105 
gun 10 the axis of the single phase winding of the 
receiver 31 becomes slightly more than 180° out 
of correspondence with the axis and of the alter 
nating magnetic field of the stator windings and 
the voltage induced in this winding is reversed 110 
with the result that the electric valve apparatus 
reverses the current supplied to the motor 12 
tending to cause the latter to reverse and drive 
the gun to a position 10 out of correspondence 
with the telescope. In order to prevent this con- 115 
dition, an electrical motion transmitting and re 
ceiving system comprising a transmitter 36 and a 
receiving device 37 directly connected to the 
telescope 1 and the gun 10 with a 1:1 driving 
connection is provided for the purpose of taking 120 
over the control before the telescope 11 and the 
gun 10 become 5 out of correspondence with each 
other. . . . . . . 
The transmitting device. 36 is in all respects 

identical with the transmitter 32 and the re-125 
ceiver 37 differs from the receiver 31 in that its 
stator is rotatably mounted in ball bearings and 
is rotated qnce for each rotation of the gun 10 to 
which it is connected through the 1:1 driving 
connections 38 and 15. The single phase rotor 130 
Windings of the transmitter and receiver 36 and 
37 are both connected to the conductors 33 SO as 
to be supplied with single phase alternating volt 
age whilst the three-element stator windings are 
connected together by means of the conductors 135 
40. When the axes of the rotor windings of the 
transmitter 36 and receiver 3' are in correspond- . 
ence with each other, the voltages induced in the 

so grges- -- are aa.. a -i- a - a sha raise a -- a-- stator windings of both devices are equal and Op 
posite with the result that substantially no cur- 140 
rent flows in the conductors 40 whilst when the 
rotor of the transmitter is rotated with respect to. 
the stator the voltages induced in the stator wind 
ings of these devices become unbalanced with the 
result that a current flows from one device to an- 145 
other through the conductors 40 which produces 
a torque between the rotor and stator members of 
the receiver tending to rotate the rotor member 
of the receiver in a direction to restore the con 
dition of correspondence between the axes of the 150 
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rotor members of both devices and also to re 
store the balanced condition between the voltages 
induced in the stator windings of both devices. A 
heart-shaped cam member 41 is mounted on the 

5 shaft of the rotor of the receiver 37 and engages 
with the cam follower of a switching device 42 SO 
as to operate the contact arm of the latter from 
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its central or neutral position to engage the right 
or left hand cooperating stationary contacts de 
pending upon the direction of rotation of the can 
member 41. When the movable contact arm of 
the switching device 42 is in engagement with 
either stationary contact the switching device 30 
is energized and operated to the upper position in 
which it takes the control of the electric valve ap 
paratus away from the high speed transmitter 
and receiver 32, 31 and transfers this control to 
the single speed system 36, 37. 
The telescope 11 is rotatable into any desired 

position of a closed circular path such for ex 
ample as that represented by the circle 44 of 
Fig. 2. The gun 10 must not follow the telescope 
11 into a certain restricted portion of this circu 
lar path such for example as the arc Subtended 
by the radial lines 45, 46 in order, as previously 
pointed out, to prevent the gun from firing into 
the superstructure of the ship upon which it is 
mounted or from striking some portion of the 
ship. In order to prevent the gun from following 
the telescope into this restricted area, a Switching 
device 47, operated by a cam 48 driven by the 
telescope 11 serves to deenergize the electric valve 
apparatus 16 and the gun driving motor 12 when 
the telescope 11 enters the restricted area be 
tween the lines 45, 46. Similarly a cam operated . 
switching device 50 actuated by the cam 48 to 
which it is connected by means of gear 51 and 
gear sector 52 serves when the telescope enters 
the lines to reverse the connections of the pri 
mary winding 27a of the grid transformer 2 
so that after the telescope 11 has continued 
through this line and emerged at the opposite 
limit and the electric valve apparatus 16 is again 
energized it will supply current in the reverse di 
rection to motor 12 and thereby cause the latter 
to drive the gun 10 in the reverse direction into 
correspondence with the telescope 11. 
With the above understanding of the appara 

tus and connections and their organization in the 
completed system, the operation of the System 
itself will readily be understood from the de 
tailed description which follows: 
Assume that the telescope 11 and the gun 10 

are in correspondence with each other as repre 
sented by the horizontal line 53. The manually 
operated switch 54 is first operated to the closed 
position establishing an energizing circuit for the 
operating coil of switching device 24 which cir 
cuit is readily traced from the upper supply line 
of the source 20 through the operating coil 24 
and the contacts of switching device 47 to the 
middle supply line of the source 20. The switch 
ing device 24 in response to the energization of 
its operating coil is moved to the upper position 
in which its upper three contacts connect the 
terminals of the anode supply transformer 21 and 
the grid bias transformer 26 to the three supply 
lines 20 and in which its lower pair of contacts 
connects the direct current field winding 22 of 
the gun driving motor 12 to the supply lines. 23. 
Rotation of the telescope 11, for example, in a 
counter clockwise direction as seen in Fig. 2 
causes the phase relationship of the resultant 
voltage applied to one of the pairs of electric 
valves 17, 18 to be advanced with respect to the 

3. 
anode voltage and to be retarded with respect to 
the anode voltage of the other pair of valves, as 
a result of which current is supplied to the elec 
tric motor 12 in such a direction as to cause the 
latter to drive the gun 10 in a counter clockwise 
direction following the telescope 11. If the tele 
Scope. should become as much as 5 out of cor 
respondence with the gun 10, the cam 41 actu 
ates the cam follower of the switching device 
42 to the right or left hand side (depending upon 
the direction of correspondence) establishing an 
energizing circuit with the operating coil of 
the switch 30 that is readily traced from the 
mid pont of the secondary winding of the trans 
former 28 through the operating coil of the 
switch, thence by conductors 57, 55 (assuming 
the switch 42 to be operated to the left hand 
position) and conductor 56 to the upper termi 
nal of the secondary winding of transformer 
28. Switch 30 in responding to the energization 
of its operating coil moves to the upper posi 
tion in which it interrupts the connection be 
tween the single phase winding of the receiver 
31 and the primary winding of the grid trans 
former 27b, and connects the primary Winding 
27a from the mid point of the secondary wind 
ing of transformer 28 to the upper terminal 
thereof through conductors 57, 55 and 56. As 
a result of the energization of the primary wind 
ing 27a a component voltage of constant magni 
tude is applied to the grid circuit of the electric 
valve apparatus such as to cause the motor 12 to 
drive the gun 10 at maximum speed toward cor 
respondence with the telescope 11. - 
The rotation of the gun 10 rotates the stator 

member of the receiver 37 in a direction oppo 

95 

100 

105 

O 

site to that in which the rotor is rotated by the 
rotation of the telescope 11, thereby teading to 
rotate the cam 41 back to its original position in 
which it is illustrated in the drawing. When the 
gun 10 is again within 5 of correspondence with 
the telescope 11 the heart cam 41 is rotated back 

* wards by an amount sufficient to allow the Switch 
42 to be actuated to its entral or neutral posi 

which the Switch 30 is deenergized and the con 
trol of the electric valve apparatus transferred 
from the single speed system 36, 37 to the high 
speed system 32, 31. Assume now that the tele 
Scope 11 approaches the limit 46 of the 'blind' 
into which the gun 10 must not enter. As the 
telescope 11 enters the “blind' the raised por 
tion of the cam member 48 engages the cam foll 
lower of the switching device 4 causing it to 
disengage the movable contacting member of the 
switching device from its stationary contact and 
thereby interrupting the energizing circuit for 
the operating coil of the switching device 34 the 
switch thereupon descending to its lower position: 
in which it disconnects the valve apparatus 16 
from the source 20 and disconnects the field 
winding 22 from the source 23. 
As a result of the deenergization of the gun 

driving motor 12, the gun 10 is brought to rest 
at the limit 46 of the “blind". As the telescope 
11 continues on through the “blind' in the direc 
tion indicated by the arrow, it becomes more 
than 5 out of correspondence with the gun and 
since the stator member of the receiver 37 is no 
longer rotated in the opposite direction from that 
in which its rotor member is rotating in corre 
spondence with the rotor member of the trans 
mitter 36, the heart cam 41 actuates the movable 
contact member of the Switch 42 into engage 
ment with the cooperating left-hand stationary 

15 

tion by its operating spring 42a, as a result of 120 
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4. 
contacts. And thereafter, the gear Sector 5x en 
gages the gear 51 and operates the movable con 
tact member of Switch 50 in a counter clock 
wise direction from the normal position in which 
it is illustrated to a position in which it engages 
the stationary contact member 60, thereby re 
versing the connections between the primary 
winding 27a of the grid transformer and the Sec 
ondary winding 28 of the grid supply transformer. 
In its left hand position, the movable contact 
member of the switch 42 completes an energizing 
circuit for the operating coil of the switch 30 
(previously traced) as a result of Which the 
switch is operated to its upper position complet 
ing the connections to the primary winding 27a 
of the transformer 27. 
Assuming that the telescope 11 is continued on 

through the “blind' in the same direction, the 
cam follower of the switch 47 rides off the raised 
portion of the cam 48 as the telescope emerges 
from the “blind' at the opposite limit 45, thereby 
allowing the spring 47a of the Switch 47 to operate 
the movable contact of the switch into engage 
ment with its cooperating stationary contacts to 
recomplete the energizing circuit for the operat 
ing coil of the switch 24. As a result of the ener 
gization of its operating coil, the Switch 24 moves 
to its upper position in which it reestablishes the 
supply connections to the electric valve appara 
tus 16 and to the fied winding 22 of the motor 
12. Due to the reversal of the connections to the 
primary winding 27 of the grid transformer, the 
phase relation-ship between the grid and anode 
voltages of the previously energized pair of Valves 
is retarded, whilst the phase relation-ship be 
tween the grid and anode voltages of the pre 
viously deemergized pair of valves is advanced 
thereby causing the valve apparatus 16 to supply 
current to the motor 12 in the reverse direction. 
The gun 10 is now driven in a clockwise direction 
from the limit 46 of the blind toward the limit 45, 
and when the gun arrives within 5 of corre 
spondence of the telescope 11, the heart cam 41 
is again in such a position that it allows the Spring 
42a to return the movable contact arm of the 
switch 42 to the central position in which it is 
illustrated in the drawing. This operation of the 
switch 42 to its central position interrupts the 
energizing circuit for the switch 30 thereby per 
mitting its contact member to descend to its 
lower position in which it interrupts the connec 
tions to the primary winding 27a and rees 
tablishes the connections to the primary winding 
27b thereby returning the control of the electric 
valves to the high speed system 32, 31. When 
the gun reaches the position of correspondence 
with the telescope 11, the rotor member of the 
receiver 31 is at right angles to the magnetic field 
of the stator winding and as a result the com 
ponent voltage supplied to the grid circuit of 
the electric valve apparatus becomes zero, the 
electric valve apparatus is deemergized and the 
motor is stopped. Thereafter the gun 10 follows 
the movements of the telescope as previously de 
scribed. - 

The operation of the movable contact member 
of the switch 42 from its left hand position to its 
central position in engagement with the cooper 
ating stationary contact member 62 simultane 
ously completes an energizing circuit for the elec 
tric motor 63 that is readily traced from the up 
per terminal of the secondary winding 28a of the 
transformer 28 by conductors 64 and 65, contacts 
66 (bridged by a contact member of switch 50) 
conductor 6, arnature and field Winding of no 

the position in which it is illustrated. 
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tor 63 and thence by conductor 68 to the Iower 
terminal of secondary winding 28a. The gear 
Sector 52 has by this time passed out of engage 
i:nent with gear 51 and the electric motor 63. 
rotates the gear 51 and the switch 50 from the 
position to which it was previously operated to 

As the con 
tact alm of Switch 50 is disengaged from the sta 
tionary contacts 66 the circuit of the motor 63 
is interrupted and the spring pressed arm 70, 
which is provided with a cam follower engaging a 
can 71 on the shaft of the switch 50 snaps the 
latter into its normal position and maintains it 

80 

85 

in this position. Simultaneously, the conductor 
55 is reconnected to the conductor 56 again re 
Versing the connections to the primary winding 

... 27a of grid transformer so finist if the single speed 
System 36, 37 is again called upon to take control 
the rotation of the motor 12 will be in the correct 
direction. . . - 

If the telescope 11 should enter the “blind' from 
the limit 45, the operation will be substantially 
the same as that above described and will be read 
ily understood from the above description in 
connection with the operation following upon en 
tering the “blind" from the limit 46. 
Although in accordance with the provisions of 

the patent statutes, this invention is described as 
embodied in concrete form it will be understood 
that the apparatus and connections as shown are 
merely illustrative and that the invention is riot 
limited thereto, since alterations and modifica 
tions will readily suggest themselves to persons 
skilled in the art without departing from the 
true Spirit of this invention or the scope of the 
annexed claims. 
What we claim as new and desire to secure by 

Letters Patent of the United States, is: 
1. A foilow-up System comprising a pilot device 

rotatable in a closed path, a driven object, driv 
ing moans for Said object, means for controlling 
Said driving means to drive said object into po 
Sitional agreement with said device, means for 
deenergizing and stopping said driving means to 
prevent said driven object from entering a pre 
determined portion of its path, means for revers 
ing Said controlling means to provide for rota 
tion of said object in the reverse direction, and 
means for reenergizing said driving means when 
Said pilot device emerges from a portion of its 
path corresponding with said predetermined por 
tion so that said driven object is driven into cor 
respondence with said pilot device. . 

2. A follow-up control system comprising a pilot 
device rotatable in a closed path, a driven object, 
an electric rinotor for driving said object into po 
sitional correspondence with said pilot device, 
means for deenergizing and stopping said motor 
to prevent said driven object following said pilot 
device for a predetermined portion of its path, 
means for reversing and reenergizing said motor 
to provide for rotation of said object in the re 
verse direction. So that Said driven object is driven 
into correspondence with said pilot device as said 
device emerges from said predetermined portion 
Of its path. . . . 

3. A follow-up control system comprising a pilot 
device rotatable in a closed path, a driven object, 
an electric motor for driving said object, supply 
means for said motor comprising electric valve 
means for Supplying current to said motor in one 
direction and additional electric valve means for 
supplying current to said motor in the reverse di 
rection, each of said valve means being provided 
With a grid control circuit, control means and 
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connections controlled thereby for energizing one 
of Said grids to cause said motor to drive said ob 
ject into positional correspondence with said pilot 
device, means responsive to arrival of said pilot 
device at a limit of a predetermined portion of its 
travel for deemergizing said valve apparatus and 
for reversing said grid connections, and respon 
Sive to arrival of said pilot device at the opposite 
limit of said portion of its travel for reenergizing 
said valve apparatus whereby said motor is caused 
to drive said object in the reverse direction into 
correspondence with said pilot device. 

4. A follow-up control System comprising a pilot 
device, a driven object, an electric motor for driv 
ing said driven object, Supply means for said mo- . 
tor comprising electric valve apparatus provided 
with a control grid, electrical connections for en 
ergizing said grid, fine control means for said 
grid for causing said valve apparatus to supply 
a current to said motor proportional to the dis 
agreement of said pilot device and driven object, 
c0arse control means for supplying a voltage of 
constant magnitude to said grid to cause said 
notor to drive said object at a maximum speed, 
means responsive to arrival of said pilot device 
at a limit of a predetermined portion of its travel 
for deenergizing said valve apparatus to stop said 
motor and for reversing said grid connections, and 
responsive to arrival of said pilot device at the 
opposite limit of said portion of its travel for re 
energizing said valve apparatus and Said coarse 
control means whereby said notor is controlled 
to drive said object into positional agreement with 
said pilot device at maximum speed. 

5. In a follow-up system having a control de 
vice and a driven object movable in correspond 
ing closed paths, an electric motor for driving 
said object, supply means for said motor com 
prising electric valve apparatus provided with a 
control grid, means responsive to positional dis 
agreement of said device and said object and elec 
trical connections to said grid controlled thereby 
for causing Said motor to drive. Said object into 
positional agreement with said device, and switch 
ing means operated in response to arrival of said 
device at a limit of a predetermined portion of 
its travel for deenergizing said valve apparatus 
and reversing said, grid control connections and 
responsive to departure from said portion at the 
opposite limit thereof for reenergizing said valve 
apparatus to effect operation of Said motor to 
drive said object in the reverse direction into 
agreement with said device. 

6. In a follow-up system provided with a con 

5 
trol device and a driven object rotatable in cor 
responding closed paths, an electric motor for 
driving said driven object, means responsive to 
positional disagreement of said device and said 
object and electrical connections controlled 
thereby for causing said motor to drive said ob 
ject into correspondence with said device, and 
means for preventing said object from following 
Said device into a predetermined portion of its 
travel in either direction comprising a switching 
device in the supply connections to said motor, 
a reversing SWitch in said control connections 
provided with an actuating gear and a device ac 
tuated by said control device provided with a 
member for actuating said switching device to 
deenergize Said motor when said device enters 
said portion of its travel and to reenergize said 
motor upon emerging therefrom and provided 
with a gear sector for engaging said gear to 
operate Said reversing switch to reverse said con 
trol Connections. When Said control device en 
ters said predetermined portion of its travel. 

7. In a follow-up System having a control de 
Vice and a driven object movable in correspond 
ing paths, an electric motor for driving said 
object, Supply means for said motor comprising 
electric valve apparatus provided with a control 
grid, means responsive to positional disagree 
ment of said device and said object comprising 
an electrical motion transmitting device actu 
ated by Said control device and an electrical mo 
tion receiving device actuated by said trans 
mitting device and electrical connections to said 
grid controlled by said receiving device for caus 
ing Said motor to drive Said object into positional 
correspondence with said control device, a 
switching device provided with a gear and hav 
ing a normal position and a reversing position 
included in said connections, a second switching 
device included in the Supply connections to said 
valve apparatus, and a device provided with a 
gear sector arranged to engage said gear to ac 
tuate said first switching device to said reversing 
position when said control device enters a pre 
determined portion of its travel at either of op 
posite limits and provided with a, cam for en 
gaging said second Switching device to deener 
gize said valve apparatus when Said control de 
vice enters said portion of its travel and reen. 
ergize said valve apparatus when Said control 
device emerges therefron. 
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