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Devices for displacing a body according to the
movement of another body of variable speed, as
employed in connection with directing and cal-
culating apparatus, are known which are on the
one hand equipped with a speed changing gear
connected with a source of energy and where
the driven shaft of said speed changing gear Is
coupled with the body to be displaced and which,
on the other hand, contain a control gear cou-
pled with the adjusting device of the speed chang-
ing gear as well as with the body to be displaced,
so that the latter can be simultzneously and di-
rectly actuated by the said source, via the speed
changing gear, and by the control gear and that
every alteration in the angular speed imparted to
the object body via the speed changing gear re-
sults in an additional displacement of the object
body. Devices of this kind are very well suit-
able, for Instance, for following up aircrafi with

the aid of hand-controlled sighting telescopes or -

for the tele-control of bodles with the ald of 4
transmitting and receiving system where the
speed of the hodies to be displaced is relatively
low, while the said devices are less satisfactory
where g higher speed of displacement is required.

According to the present Invention devices of
the sald kind are obtained, 1. e. devices which
may be less satisfactory for lower speeds, but
excellent for higher speeds of displacement, if
means influenced by the control gear are pro-
vided for the purpose of altering the angular
speed of the speed changing gear driving shaft in
accordance with the changes the angular speed
of the driven shaft of the speed changing gear
eXperiences under the actlon the control gear
exerts upon the adjusting device. If the adfust-
ability of the speed changing gear is required to
be such that its power-driven shaft is to rotate
in both directions, provisicn would have to be
made to the effect that the action of the control
gear upon the driving shaft of the speed chang-
Ing gear be reversed at the moment when the
driven shaft changes its direction of rotation.
Towards thig end a mechanical or electrical con-
trivance could be employed with advantage.

In the new devices as suggested, same as In the
known deviees of the aforesald kind the action
exerted by the control gear upon the adjusting
device is such that the displacement effected by
the adjusting device during the action of the
control gear and the change thereby effected in
the angular speed of the driven shaft of the
speed changing gear are preserved when the
aforesaid actlon ceases. There are two possl-
bilitles however of producing an action of the
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cantrol gear upon the drlving shaft of the speed
changing gear, both possibilities leading to use-
ful devices, The sald action can either be of
such a nature that the angular speed of the driv-
ing shaft remains the same after the action of
the control gear has ceased, or of such a nature
that after the cessation of the control gear ac-
tion the angular speed differs from the angular
speed before such action by an armount depend-
ing upon that action.

For the first of these two cases a simaple so-
Jution is arrived at by coupling the driving shaft
of the speed changing gear with the source of
energy and with the control gear by means of
a differential.

For the second case & suitable solution is ar-
rived at if provision is made for a second speed
changing gear whose driving shaft is in connec-
tion with the source of energy and whose driven
shaft in connection with the driving shaft of the
other speed changing gear, while its adjusting
device Is coupled with that of the other speed
changing gear for common adjustment,

Devices according to both of the aforemen-
tioned instances can he used for displacing a
body in accordance with the movement of the
recelver of an electric tele-transmitting system.
In doing so the provislon is recommended of a
follower mechanism of whose two mutually ad-
Justable parts one Is In a known fashion cou-
pled with the body to be displaced and the other
with the recelver, the purpose of the follower
mechanism being to operate the adjusting device
of the speed changing gear when a difference
should arise between the speed of these two parts,
and to change the angular speed of the driving
shaft of that gear. A vseful mpdel of a similarly
desiened device Is obtained if provision is made
for two clutch couplings, by means of which the
source of energy can be bronght to act upon the
adjusting device of the speed changlhg gear in
one or the other sense, as well as for two electro-
maghets each of which Is to operate one of the
two clutch couplings, and furthermore, if pro-
vision i made for electrical means to render op-
eratlve one or the other of the two electro-
magnets when the relative speed between the
mutusally adjustable parts of the follower mech-
anism should experience an Increase or a reduc-
tion, and thus, by means of the respective clutch
coupling operate the said adjusting device in such
a manner that the angular speed of the speed
changing gear driving shaft is accelerated or re-
tarded.

If the source of energy is equipped with a reg-
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ulating device means can be usefully provided
for causing the control gear to act upon this
regulating device in such a manner that the
angular speed of the shaft of the sald source
changes in the same sense as does the angular
speed of the driven shaft of the speed changing
gear under the influence the control gear exerts
upon the adjusting device of the speed changlng
gear. In this connection the actlon of the con-
trol gear upon the regulating device of sald source
is governed by the corresponding conditions as
apply in the aforementioned actlon of the con-
trol gear upon the driving shaft of the speed
changing gear, 1. e, the said actlon can either
be of such a nature that the angular speed of
the shaft of said source after the control gear
has ceased to operate is the same as hefore said
operation, or of such a nature that after the
cessation of the control gear action the angular
speed differs from the angular speed prior to such
control gear actlon hy an amount depending
upon such action,

If the device is intended for displacing a hody
in accordance with the movement of the recelver
of an electrical tele-transmitting system a use-
ful solution is arrived at in the first of sald two
cases by the provision of a follower mechanism
of whose two mutually adjustable parts one is
in a known fashion coupled with the body to be
displaced and the other with the receiver, as well
as by the provision of two clutch couplings by
means of which the source of energy can be
caused to act in one or the other sense upon the
regulating device of the speed changing gear,
furthermore, by two electro-magnets, each of
which serves for operating one of the {wo clutch
couplings, and by the provislon of electrical means
to render operative one or thz other of the two
electro-magnets when the 1elative speed between
the said two parts of the follower mechanism ex-
periences an increase or reductlon and thus, by
means of the respective clutch coupling act upon
the regulating device of the power-source in such
a manner that the angular speed of the shaft
of sald source changes in the same sense as does
the angular speed of the drlven shafi of the
speed changlng gear under the Influence the fol-
lower mechanism exerts upon the adjusting de-
vice of the speed changing gear.

The new devices as described in the aforego-
Ing and which, as pointed out hefore, only glve
satlsfactory results where the bodies In question
are to be displaced at hlgh speeds, can be stlll
further so improved that they are well sulted
also for lower displacing speeds In that,—sim-
llar a5 in the case of the known gears of the
aforementioned kind—the control gear is so cou-
pled with the body to be displaced that the lat-
ter during the operation of the control gear is
additionally displaced.

In the accompanying drawing diagrammatical
illustrations are glven of seven constructional
examples of a device according to the invention.
In Figs. 1, 2, 3 and 4 directing apparatus are illus-
trated for followlng up an alrcraft by means of
a sighting telescope, and In Figs. 5, 6 and 7 de-
vices for adjusting a body in accordance with
the movement of the receiver of an elecirical
tele-transmitting system. -

The directing apparatus according to Fig. 1
embodies & sighting telescope | which, by means
of a worm gealring 2, 1s actuated through g shaft
3 which, with the aid of a clutch coupling 4, can
be coupled with the driven shaft 5 of a speed
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changlng gear. The latter i3 a friction gearing 7s

"motor 41,
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contafning a friction disc 6 and a friction wheel
1. The friction wheel 1 is disposed displace-
ably along the shaft § which is provided with a
groove. A spindle 9 which is actualed by means
of hand wheel 8 and which, by means of a thread,
engages a carrier 10 for the friction wheel 7,
serves for displacing this wheel. The catrier 10
is provided with a pin |l enguging in a slot 12
of arm 13 of a triple arm lever. This lever is
pivotally mounted around a permanent pin {4 in
such a way that it experiences a rotation about
the axis of pin 14 when the carrier 10 is dis-
placed by the manipulation of hand wheel B8,
Each of the two other arms I5 and 7, of the
said lever is fitted with o pin 16 and I8, respec-
tively. Pin 18 coopcrates with a lever I9 pivol-
ally mounted around a permanently disposed pin
20. The lever 19 does nol experience any to-
tations about the pin 28, unless the carrier (0
moves in such a manner that the friction wheel
1 occupies positions between its central position,
as illustrated in the drawing, where il touches
the centre of the friction disc 6 and that re-
spective end position where it touches the left
edge of the frictlon disc 6. By mesans of spring
21 the lever I8 is held in engagement with the
pin 16 until it Ues agalnst a permanent arrest-
ing stop 22, which will be the case when the
friction wheel 1 occuples its central position.
The pin 168 cooperated with a lever 23 which is
pivotally disposed around a permanently fitted
pin 24, The lever 23 does not experlence any
rotations about the pin 24, unless the carrier 10
moves in such a manner that the friction wheel
1 occupies positions between its central position
and that respeclive end position where i{, touches
the right edge of the friction disc 6. By mesans
of a spring 25 the lever 23 1s held In engagement
with the pin 18 until it lies against 8 permanent
arresting stop 26, which will be the case when
the friction wheel 1 occuples lts central position.
With the lever 18 is firmly connected a bevel gear
271 meshing with a bevel gear 28. WIth the lever
23 a bevel gear 29 meshing with a bevel gear 30
is firmly connected. By means of a shaft 3I
as well as by a pair of bevel gears 32 and by a
shaft 33 the rotations of the bevel gear 28 are
imparted to a crown wheel 34 of a differential
36 whose other crown wheel 86—by means of a
shaft 3T by a palr of bevel gears 88 and by a
shaft 39—is coupled with the bevel gear 30 In
such a way that the planet pinlons 40 of the dif-
ferential 36 with equal and opposile displace-
ments of the friction wheel 1 from its central
position, are rotated by equal amounts and in
the same rotational sense about the colnciding
axes of the crown wheels 34 and 36. For driv-
ing the friction gearing 6, T & motor 4l having
a constant number of revolutions is provided for
which actuates the one crown wheel 42 of a dlf-
ferential 43 whose other crown wheel 44 is dis-
posed on the shaft 45 of the friction dlsc 6. The
differential 48 is so coupled with the differential
35 that with displacements of frictlon wheel 1
out of the cenfre of friction disc § the crown
wheel 44 is rotated In the same sense as by the
For this purpose a palr of bevel gears
46-—which are Intended to impart to the planet
pinions 4T of the differential 48 a rotatlon gbout
the colnclding axes of the crown wheels 42 and
44—by means of three shafts 48, 50 and 51 and
two pairs of bevel gears §2 and 53 is coupled with
a pair of spur wheels 48 Intended to impart to
the planet pinions 40 of the differential 36 a ro-
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tation about the colnciding axes of the crown
wheels 34 and 36.

In use the telescope |—with disengaged clutch
coupling 4—Is to be pointed to the aircraft to
be followed. This done, the clutch coupling 4
is to be engaged and the telescope | kept pointed
to the aircraft by manipulating the hand wheel 8.

The directing apparatus according to Fig. 2 dif-
fers from that shown in Fig. 1, merely by omis-
sion of differential 43. To the frictlon gearing
8, 1 is coordinated a second fIrictlon gearing
whose friction dise 54 is driven by the motor 41
and whose frletion wheel 55 s disposed on the
shaft 4% of the friction disc 6. The shaft 406 is
provided with a groove. The carrier 66 for the
friction wheei 56 is actuated by a spindle 37 with
left handed thread, which is driven by a pair of
bevel gears 68 coupled with the shaft 49 in such
a manner that the friction wheel bb—with dis~
placements of the frictlon wheel 1 out of the cen-
tre of the friction disc 6—experiences a displace-
ment out of the centre of friction disc 54 towards
that particular edge of said friction disc adjoin-
ing the friction disc 8.

The difference between the effects of the two
described apparatus Is that in the apparatus ac-
cording to Fig. 1, the angular veiocity of shaft 45
of the friction disc 6 i5s invariably the same when
the hand wheel 8 is idle, while in the case of the
apparatus according to Fig. 2 a certain definite
angular velocity of shaft 45 is alotted to each po-
sition of the hand wheel 8.

Classified according to effect the apparatus
shown in Fig. 3 belongs to the type shown in Fig.
2. It differs from the iatter mainly by the omis-
slon of the second friction gearing §4, 56 and by
a motor 58 with regulatabie number of revolu-
tions being provided to drive the friction disc 5.
This motor is provided with a rheostat 80 con-
nected in front of the armature winding. A slid-
tng contact 61 displaceable relalive to said rheo-
stat Is attached to a female carrier 82 which en-
gages a threaded spindle 63 and is gulded parallel
to sald spindle. The spindle €3 is coupled with
apindle 9 by means of & pair of bevel gears 64.
In the centre position of friction wheel T as shown
in the drawing, where the friction wheel touches
the centre of the friction disc 6, the silding con-
tact stands in the centre between the two ends A
and B of the rheostat 60. Both ends A gnd B are
conductively connected with the one armature
terminal K1 of the motor 8. The other arma-
ture terminal Ka Is In connection with the ona
wire of a circult 6% whose other wire 1s connected
with the siiding contact 81, the result of this ar-
rangement being that every displacement of the
friction wheel T out of the centre of the friction
disc 6—Ilrrespective whether this takes place to-
wards the right or to the lefi—brings about an
increase in the number of revolutions of the
motor §9.

The apparatus as shown in Fig. 4 and which ac-
cording to effect, helongs to the type of apparatus
according to Fig, 1, differs from the iatter only
in a differentiai 66 being interposed between
clutch coupling 4 and the grooved shaft 8. One
of the crown wheels, 81, of the said differential is
mounted upon shaft b, while the other crown
wheel 68 is fitted to shaft 68 supporting one sec-
tion of clutch coupiing 4. By means of a pair of
spur gears T1 the planet plnions 10 of the differ-
ential 88 are so coupled with the spindle 8 that
the angular velocity of shaft 69 is greater than
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that of the grooved shaft § when a displacement 75
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of the friction wheel T out of the centre of the
friction disc 6 takes place.

The device according to Fig. 5 serves for adjust-
ing a member T2 according to the adjustments of
the receiver 13 of an electric tele-transmitting
system. Those parts of the said device which
are identical with those of the apparatus accord-
ing to Fig. 1 are deslgnated same as the latter.
The member T2 18 disposed on a shaft 14 which Is
coupled with the driven shaft & of the friction
gearing 6, 1 by means of a pair of bevel gears 78.
Shaft 5 carries the one member 16 of a following
device whose other member TT i1s mounted on the
receiver 13. Via a slip ring arrangement 78 and
a circult 19 the following device 18, TT controls a
reversing motor 80 in such a manner that, with
an acceleration of the member 77 relative to the
member 16, it runs in one direction and, when
retarded, in the other, while it is at rest when the
two members are in uniform movement. The
motor 80 is coupled with the spindle 8 by means
of two shafts 81 and 82 and of two pairs of bevel
gears 83 and 84. A reversing motor 85 serves for
driving the pair of bevel gears 46 to glve the
planet pinions 47 of the differential 43 a rotation
ahout the colnciding axes of the two crown wheels
42 and 44 and an additlonal rotation therefore to
the shaft 45 driven by motor 41. The reversing
motor 85 is required to alter its sense of rotation
oh the one hand when changing hetween the ac-
celeration and retardation of the member 71 rei-
tive to the member T6 takes place, and on the
other, when in its displacement relative to the
friction disc 8 the friction wheel T passes through
the centre of the friction disc 6.

To satisfy this requirement the following ar-
rangement is provided for. On a permanecntly
disposed disc 86 an annular copper strip 81 and
an annular insulating strip 88 are arranged in
such a manner that both strips form & complete
ring. Sald ring and a contact lever 89 rotatable
about the axis of ssld ring form a switching de-
vice. The contact iever 89 {5 so attached to a
worm gear (not shown in the drawing) meshing
with a worm 80 fitted to the shaft 81 that it co-
incides at the point of contact between the two
strlps BT and 88 when the friction wheel T, as
shown in the drawing, touches the centre of
friction disc 6. The described switching device
is s0 connected with the circuit 718 and with two
electromagnets 81 and 92 that the magnets—
according to whether the contact lever 89 touches
the copper strip 81 or the insulating strip 88—
are charged with current or are dead. The mag-
nets 91 and 92 cooperate with the contact levers
93 or 94, respectively, each of which is pivotally
disposed around a permanently fitted pin 95, or
96, respectively, and each of which is subjected
to the action of a spring 87, or 98, respectively,
counteracting the respective magnets. Depend-
ing upon whether the magnet 91 carries current
or not the contact lever 93 closes a contact 99 or
100 and, depending upon whether the magnet 92
carries current or not, the contact lever 94 cioses
a confact 101 or 102, The contact levers 83 and
84, as well as the contacts 89, i80, 101 and 102,
the reversing motor 85 and the slip-ring arrange-
ment 18 are so connected by electric wires that
the aforesald requirement is satisfied.

The devices according to Figs. 6 and 7 are in-
tended for the same purpose as the device ac-
cording to Fig. 5. They differ from the latter by
the controlling gear being of another design, one
motor only belng required for operation. For
the sake of simplicity the sense of rotation of
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the receiver 73 has been assumed to remain the
same for both of the devices. What ls required
therefore is that the friction wheel is adjusted
relative to the friction disc 6 merely between
the centre and the one edge of the latter so that
the device provided for in Fig. 6, viz,, for chang-
ing the rotational sense of the additionsal rotation
of the friction disc § in connection with the po-
sitlon of the friction wheel 7T relative to the fric-
tion disc 6 can be dispensed wlth. The designa-
tions of Pig. 5 have been maintained as far as
possible.

In Fig. 8 the pair of bevel gears 46 is coupled
with the spindle 8 by means of two shafts 103
and 104, as well as by two pairs of bevel gears
105 and (08. On the shaft of the motor 41 a
bevel gear 107 meshing two bevel gears 100 and
108 is mounted. The bevel gear 188 1s mounted
on a shaft 110 carrying the fixed part of a clutch
coupling (1!{. The movable part of this clutch
coupling 1s gulded on a shaft t12 by means of
slot and key. The one arm 113 of & two-arm
lever pivotaily mounted around a permanent axis
engages a ring groove of the said movable part,
while the other arm 114 1s subjected to the action
of a spring 115 which tends to hold the lever 113,
114 in that respective position where the clutch
coupling 111 is disengaged. Co-acting with the
arm 114 is a magnet 118 which when exited over-
comes the tension of the spring (15 and brings
the lever (13, 1{4 into that respectlve position
where the elutch coupling engages. With the
one coil-end the magnet 116 is connected to the
slip-ring arrangement T8 and with the other

coil-end to a pockei-lamp battery 11T which is .

likewise in connection with the slip-ring arrange-
ment 18. The magnet 116 is exlted when the
member T1 accelerates relative to the member
18 of the follower mechanism. By means of a
palr of bevel gears 118 as well as of a shaft 118
and of a pair of bevel gears 120 the shaft 112
is s0 coupled with the spindle 9 that the carrier
10—with the clutch coupling 111 engaged—ex-
periences a displacement in the direction of the
arrow as shown in the drawing, whereby as g re-
sult of the spindle 9 being coupled with the pair
of hevel gears 48 the crown wheel 44 of the differ-
ential 43 experiences a rotation In the same sense
as under the effect of the motor 41. The hevel
gear 109 is mounted upon a shaft 121 earrying
the fixed part of a cluteh eoupling 122, The
movable part of this clutch coupling Is keyseated
on & shaft 123. The one arm 124 of 3 tWo-arm
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lever plvotally mounted around a permanent axis
engages a ring groove of the said movable part,
while the other arm 125 1s subjected to the ac-
tion of a spring 126 which tends to hold the lever
124, 125 in that respectlve position where the
clutch coupllng 122 js disengaged. Co-acting
with the arm 125 is & magnet {27 which when
exclted overcomes the tension of a spring 128
and brings the lever 124, {26 into that respective
position where the clutch coupling is engaged.
With the one coil-end the magnet 127 is con-
nected to the slp-ring arrangement 18 and with
the other coil-end to the pocket lamp battery
117. The magnet s excited when the member
11 Is retarded relative to the member T8 of the
following mechanism. By means of four palrs
of bevel gears 128, 129, 130 and 131, as well ag
by three shafts 132, 133 and {34 the shaft 123
is 50 coupled with the spindle 9 that the carrler
10—with clutch coupling 122 engaged—experi-
ences a displacement In a direction opposite to
that Indicated by the arrow in the drawing.

The device according to Fig. 7 mainly differs
from that shown in Fig, 6 by the omission of the
differential 43 and by the number of revolutions
of the motor 41 heing regulatable. The shaft of
motor 41 carries the friction disc 6. The motor
41 is equipped with a rheostat 135 in front of the
armature and with a rheostat 138 in front of the
fleld winding. The arm 113 of the lever 113, 14
co-acts with a switch 137 in such a manner that
with the switch 137 open the armature current
flows through the rheostat 135, while, with the
switch 137 being closed, the rheostat (35 is short-
circulted, involving an increase in the angular
speed of the shaft of motor 41. The closing of
the switch 187 takes place simultaneously with
the engaging of clutch coupling 111, i. e., when
the member 17 accelerates relative to the member
10 of the follower mechanism. The arm 124 of
lever 124, (26 cooperates with a switch 138 in
such a manner that, with the switch 138 open,
the exciting current fiows through the rheostat
(38, while with the switch 138 closed, the rheo-
stat 138 is short-circuited, involving a reduction
in the angular speed of the shaft of motor 4i.
The closing of the switch 138 takes place simul-
taneously with the engaging of the clutch cou-
pling 122, {. e, when the member 17 is retarded
relative to the member 18 of the follower mecha-
nism. !
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