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My invention relates generally to the op-.
eration of control devices at a distance with
the aid of electrical energy, and particularly
to the control of moving vehicles. "A par-

" b ticular object of the invention is the selec-
tion for operation of any one of a number_
of controls to the.exclusion of others at the
will of the controlling operator whereby

" the distant controlled vehicle may be made

" 10 to perform in the same manner as if occu-
pied by the operator.

A further object- of the invention is to
‘provide a system for the making of quick,
independent signals for each control func-

15 tion desired, and to be able to repeat the
same signal any number of times 1n rapid
succession to minimize possibilities of inter-
ference.

It is one purpose of my invention to pro-

20 vide a simple system of control of distant
vehicles, such as airplanes, torpedoes, ships
and locomotives, with the aid of electrical
signals transmitted in various ways includ-

. ing radio transmission, that is selective,

. 25 quick and capable of actuating a large num-
ber of controls reliably through the use of
signals selectively peculiar to each opera-
tion, thereby removing many limitations
encountered ~ in systems previously sug-

30 gested.

"~ There has been in use for some time a code
gystem for electrical telegraphy 111>opu1arly
known as the Baudot code, which consists
of dividing a predetermined period of time,

35 guch as that measured by one revolution of

o rotative element at a fixed speed, into a
nymber of time spaced points at which
electrical energy may or may not be trans-
mitted in- accordance with predetermined

40 code signals. It is therefore apparent that
the number of possible code signal combina-
tions with such a system depends upon-the
number of selected points; for instance, if
there are four there are sixteen possible

45 combinations involving energy transmis-
sion or no transmission at these points. In
gractice however, it is customary to use the

rst and last points as fixed ones of energy
transmission in order to use the first one

0 g5'g starting signal for the receiver and the

last one as a signal of actuation or “execu-
tion ” to the receiver. In practice therefore
the number of signal combinations is de-
termined by the number of time points in-.
terposed between the first and last points.
1£ there are a total of four, or two interposed
points, the number of possible combinations
is four; if there are three interposed points
the number of combinations is eight; if there
are four interposed points the number of
combinations is sixteen, and so on, so that
‘any desired mumber of definite, selective
signals may be transmitted with such a sys-
tem.

To make such a system effective at a re-
ceiver it is necessary to have a receiver time
element synchronously acting with the time
element at the transmitter to render a sep-.
arate responsive element of the receiver at
each one of the time spaced points succes:.‘7:
sively capable of response to the correspond- .
ing fimed spaced energy transmission, or to
remain set in its initial position in case there
is no transmission at the point. Thus each
timed spaced point of the transmitter de-
termines the one of two possible positions
of a synchronously spaced element in a
series of such elements at the receiver, with
the result that the series of elements can be ;
made to set up a number of combinations
of positions corresponding to the number
of possible code signal transmissions. o

I have found that the code system out- -
lined may be. simply and effectively, and
most advantageously, employed in a system
of teledynamic control, particularly for
moving vehicles. The combinations of posi-
tions of the’ synchronously spaced receiving
.elements are of particular value for com-
pleting any one of a plurality of electrical '
circuits selectively employed &6 operate the.
different. control functions of a vehicle; or .-
the combinations of positions may be made-
to control mechanical devices directly actu-
ating the control functions of the vehicle,
or actuating them through intermediate de-
vices, such as pneumatic or other forms of
motors. . . »

My invention will be best understood by
reference to the drawing in which Fig. 11
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illustrates the transmitting portion of the
system and Fig. 2 illustrates the receiving
portion of the system. While I have illus-

~ trated the invention in connection with the
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control of an airplane it is not limited to
use with any particular type of vehicle or
organization of functions to be controlled
ile I have illustrated a radio system as
the means of electrical energy transmission
over distance, it is of course understood
that any other means, such as wire trans-
mission may be substituted without depart-
ing from the spirit of the invention. Like-
wise, while I have illustrated the selector
system at the receiver of an electrical char-
acter, mechanical selector systems are like-
wise adaptable to the invention, and I do not
limit my invention to any particular form.
For the purpose of brevity I have illus-
trated the system as capable of four code
signal combinations to control four func-
tions of an airplane, though any desired

number of combinations may be included

therein through obvious extensions of the
illustrated means. Referring to Fig. 1 the
elements R are four rotative elements nor-
mally held stationary by the levers L drop-
ping into notches in the rotative elements.
These rotative elements are capable of rota-
tion or not through rotary motion derived
from a constant speed motor M having fric-
tion wheels W rotatably fixed but slidably
mounted on the shaft S, adapted to engage
friction wheels W’, fixed to the rotative ele-
ments R, when the lifting of a lever L
shoves, through the bell-crank extension of
the lever, the corresponding wheel W into
friction driving contact with the corre-
sponding wheel The friction drive will
remain effective until the rotative element
R completes a revolution where the lever L
drops back into the notch, The one revolu-
tion of the rotative element R provides a
predetermined time period based on the gov-
ernable speed of the motor M. The one

revolution is divided into spaced time points

illustrated by the points P, representative of
points at which transmission of energy take
place, as by inserting ‘a pin to force the
spring mounted contact C to closure, and P’,
illustrative of the points of no energy trans-
mission as by leaving out the pin so as not
to close the contact C.

The rotative elements are illustrated as
rotating in an anti-clockwise sense, and the
points P are so pinned on all of the elements
that the first and last points always effect,
closure of the contacts C to make the desired

starting and execution signals for the re-
ceiver, leaving the other two points variable
in the matter of contact closure to make the
desired signal combinations. ,

T illustrates in a well-known conventional
way an ordinary radio transmitter deriving
its energy from the generator G, and trans-
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mitting energy on closure of the key K, op-
erated through the electromagnet E when
energized by the battery B on closure of
the contacts C. Thus, on lifting any one of
the levers L a definite time period is started
during which the radio transmitter T trans-
mits or does not transmit energy at prede-
termined time points in the period in ac-
cordance with a chosen combination or code
signal. -

Referring to Fig. 2, A is a suitable col-
lector of radio signals at the receiver, illus-
trated as tunable through a variable con-
denser, connected to an indicated amplifier
and detector. The amplifier-detector out-
put is indicated as delivered to magnet 1,
tunable to low frequencies through a con-

-denser 8, actuating a vibrating armature 2,

having mounted thereon a vibratory reed 3,
to complete contact on vibration with a
contact 4 in the grid circuit of a vacuum
tube VT including a battery 5. In shunt
to the grid circuit is a battery 6 and a high
resistance element 7. The battery 6 has its
negative terminal towards the grid of the
vacuum tube so that with a properly chosen
potential of this battery the plate current is
normally reduced to practically zero. When
incoming signals energize the magnet 1, the
armature 2 and reed 3 close the portion of
the grid circuit including the battery 5,
which battery has its potential and polarity
50 chosen as to neutralize the normal grid
bias due to the battery 6, thus resulting in a
sudden, large flow of plate current to ener-
gize the magnet E. ':Fhe relay system just
described is not essential, but is merely
illustrated and described in view of its ex-
treme 'sensitiveness and selectivity for a
system of this kind. The type of energy
translating system does not form.a part of
this invention.

The receiver includes a rotative element R,
adapted to be driven at the same angular
velocity as the rotative elements of the trans-
mitter through a governable speed motor

M, having a friction wheel W rotatably

fixed and slidably mounted on the shaft of
the motor so as to be pressed into friction
driving contact with the wheel W”, fixed to
the rotative element. A lever L is adapted
to engage a notch in a rim R’ fixed to the
rotative element, and an arm L’ of the lever
is adapted to press the wheel W into fric-
tion driving engagement with the wheel W’
when the lever L is raised from the notch,
thereby starting the rotative element to

measure a time period the same as that:

measured at the transmitter. The rotative
element has a cam B which in the stop posi-

tion holds the contact C, closed, and in its

rotation successively closes the contacts C,,
Cs, C,, and C;. When a signal is sta}'ted
at the transmitter as previously described
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the first time spaced point always causes

energy to be transmitted, resulting in the
" recelving magnet E closing the switch S.

Since the contact C, is closed, current flows
from the battery Y through the switch S
and contact C, to energize the magnet E,
actuating the lever L. to raise it from the
notch of the rim R’ and pull the wheel W
into friction driving contact, thus starting
the rotative element R. As soon as the

“cam B leaves the spring contact C, contact

is opened, thus deenergizing the magnet E,
during the rest of the revolution, but since

_ the lever I: rides on the surface of the rim

R’, friction driving contact of wheel W is
maintained until the lever drops in the notch
at the end of the revolution.. The opening
of the contact C, does not close contact Cl:
until cam B strikes this spring contact.

As soon as the transmitter ceases trans-
mitting energy after the passage of the first
time spaced point the switch S opens. The
contacts C,, 83 and C, are so spaced: in time
with respect to the motion of the cam B as
to be successively closed in synchronism with
the passage of the time spaced points at the
transmitter by the transmitter contacts. If,
when the cam B has closed the contact C,
the transmitter sends an impulse to close
the switch S, current can flow from the
battery Y through switch S and contact
C, to energize the magnet E,; and if no
impulse i$ transmitted the closure of ‘C, at
the specified moment results in no. action.
In the same way magnet E; is or is not
energized.

The magnets E; and E; control the posi-

‘tion of the multiple contact elements MC,

and MC, respectively, and the settings of
these two multiple contact elements deter-
mines- through which one of the four con-
trol magnets CE,, CE,, CE; and CE, cur-
rent will flow from the battery Y when the
eircuit closing contact CC is closed at the
time the actuating or execution signal is
received. When magnets E, or I, are ener-
gized they remain so through the office of
stick circuits contacts SC,, SC;-and SCs
permitting stick circuit energizing current
to flow through the magnets until magnet
E; is actuated to clear out the system pre-
paratory to receiving the next signal.

. The positions of the multiple contacts

MC, and MC, having been determined dur-
ing the closure. of contacts C. and C; by
cam B, the cam next closes contact C,, and
at this time point there is always a trans-

. mission of energy from the transmitter as

an execution signal, so that switch S is
closed at the same time and allows energiz-
ing magnet B, to close circuit closing con-
tact CC, thereby energizing the control
magnet which has been selected by the
multiple contacts MC, and MC,. The con-
trol magnets are provided with stick cir-

3

cuits energized through battery Y, and con-
tacts SX,, SX,, SX; and SX, whereby a
selected control magnet remains energized
until a new and different signal is made.
To provide for opening the stick circuits
of the control magnets when a different sig-
nal is made, so that an old applied control
goes out of action, the stick circuits have in-
cluded in series therewith a contact breaker
actuated in synchronism with the rotative

element R, which may be a wheel W,

mounted on the same shaft as the rotative
element R as indicated by the broken line
connection. A brush Q contacts with the
surface of the wheel, which surface is inter-
rupted by an insulating segment I, so lo-
cated that it is under the brush at the mo-
ment closing circuit contact CC is closed,
and so proportioned that the.stick circuit
will remain broken for a time period less
than the closure of contact CC. Therefore,
if a new signal is made, the wheel will in-
terrupt the stick circuit long enough for the
old signal to'go out of action, but not suffi-
ciently long to prevent taking up and stick-
ing the new signal.

When the cam B closes contact C; mag-
net E; is energized, opening stick circuit
contact SC; to release magnets E, and E,
from stick circuit energizing, and thus clear
the selector system for the next signal.

The magnets CE,, CE,, CE, and CE, con-
trol the valves of pneumatic motors PM,,
PM,, PM; and PM, or other suitable inter-
mediate devices, associated ‘with the various
control functions of the airplane as indi-
cated in Fig. 2. Pneumatic motor PM; is
illustrated as actuated by magnet CEs.

In the transmission of electrical signals
difficulty is often had due to interference
from false signals such as atmospheric elec-

trical disturbances and other stations in

radio work, and induction from power lines
and the like in wire work. When interfer-
ence is had it is the practice among operators
to repeat each word of a message two or
three times, depending upon the character of
the interference, to make certain of correct
transmission. .The system of teledynamic
control I have illustrated and described pro-
vides for quick transmission of the selective
signals as well as rapid repetition. Appa-
ratus capable of sending a succession of sig-
nals at the rate of three or four per second
is easily within practical design limits:
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Such rapid repetition of a fixed, desired sig- -

nal makes certain instantaneous and absolute
control over the vehicle under all reasonable
conditions of interference.

Having described and illustrated my in-

- vention, I claim:

1. In a vehicle control system, a traffic
medium, a vehicle traveling within said me-
dium, automatic means for producing in said

medium a code of abrupt electrical current
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. 'changes at predetermined recurrent . inter-

" vals, a receiver on said vehicle responsive to

‘said abrupt electrical current changes com-:

" prising a relay responsive to an individual

10

abrupt current change and vehicle control

means governed by said relay. B

9. In a vehicle control system, means for
controlling the movement of a vehicle in a

.+ trafic medium comprising stationary trans-

mitting apparatus for recurrently impress-
ing a predetermined series of time-spaced
electrical impulses on the traffic medium, ve-

‘hicle carried means for inductively receiving:
" said impulses, and vehicle carried apparatus:

operated ‘synchronously with said transmit-
‘ting dpparatus for responding to said im-
pulses. e :

3. In a vehicle control system, means for

" controlling the movement of a yehicle in a

.25

" responding to said impulses.

“traffic: medium comprising stationary trans-’
mitting apparatus for recurrently impress-.
ing one of a plurality of predetermined
_energizing a relay if an impulse is received

series of time-spaced energy impulses on the

traffic medium, each of said series of impulses -
Tepresenting a: given control, means for re-

‘celving said impulses on the vehicle, and

~vehicle means operated synchronously with
- said stationary transmitting apparatus: for

‘4, In a vehicle control system, means for
controlling the movement of a vehicle in a

L4 -

" traffic medium comprising stationary: trans-
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mitting apparatus for recurrently impress-
ing a predetermined series of time-spaced
electrical impulses on the traffic medium, ve-
hicle carried means for receiving said im-
pulses and rotary vehicle apparatus respon-
sive to said impulses, said rotary apparatus
being continuously rotated while said im-
pulses are being transmitted.

5. In a vehicle control system, means for
controlling the movement of a vehicle in a
traffic medium comprising stationary trans-
mitting apparatus for recurrently impress-
ing a predetermined series of time-spaced
electrical impulses on the traffic medium, ve-
hicle carried means for receiving said im-
pulses and rotary vehicle apparatus respon-
sive to said impulses, said rotary apparatus
being continuously rotated and periodically
synchronized with said transmitting appa-
ratus while said impulses are being trans-
mitted.

6. In a vehicle control system, means for
controlling the operation of a vehicle in a
trafic medium comprising stationary trans-
mitting apparatus including a plurality of
rotary commutators, each capable of auto-
matically and recurrently impressing a dif-
ferent predetermined series of ‘time-spaced
impulses of electrical energy on the traffic
medium, means for selectively operating said
commutators continuously, vehicle carried
apparatus for receiving said impulses; and
vehicle apparatus for controlling the opera-

1,768,624

tion of the vehicle, said  contiol 'apparaf-us
including a rotary device initiated by one of
said impulses ‘and ' continuously rotated in

synchronism’ with one of said commutators

so long as said impulses are received.
‘7. In a vehicle control system, means

fbr :

70

controlling ‘the operation of a vehicle ina.

traffic medium comprising stationary trans- .

mitting apparatus including a plurality of

-rotary  contact closers, each driven contin-.
‘uously when initiated, and acting to impress

a distinctive recurrent series of time-spaced
electrical impulses on the traffic medium,
means for selectively initiating said contact.
closers, vehicle earried apparatus for receiv-
ing said impulses and vehicle apparatus for

5

controlling the progress of the vehicle in-

cluding rotary means . initiated by one of

said impulses and continuously driven in

synchronism with said rotary contact closers.

‘so long as said impulses are received, and a

contact. closed by said rotary 'means  for

when ‘said contact is closed. : "

8. In a vehicle control system; means for
controlling the operation of a vehicle in a
traffic medium comprising stationary trans-

‘mitting apparatus including a plurality of

rotary contact closers, each. driven contin-
uously when initiated, and acting to 1mpress
a disfinctive recurrent series of time-spaced

85
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“electrical. impulses on the traffic medium,

means for selectively initiating said contact .

closers, vehicle carried apparatus for receiv-
ing said impulses and vehicle apparatus for
controlling the progress of the vehicle in-
cluding rotary means initiated by one of
said impulses and continuously driven In

100

synchronism with said rotary contact closers -

so long as said impulses are received, a
plurality of contacts successively closed at
predetermined time spaced intervals by said
rotary means, relays controlled bf'
tacts and energized if said impulses are re-
ceived when said contacts are closed, and
means acting on the controls of the vehicle
and operated in accordance with the energi-
zation of said relays.

9. In a vehicle control system, the com-
bination with a traffic medium, a vehicle
traveling on said traffic medium, remotely
located apparatus for producing in said
medium a series of distinctive electro-mag-
netic impulses at recurrent intervals, a relay
on said vehicle responsive to a separate im-
pulse, apparatus distinctively responsive.to
the spaced relation of the impulses in &
series, and vehicle control means controlled
by said apparatus. '

10, In a system for controlling vehicles in
motion, the combination with a
medium, a vehicle traveling on said traffic
medium, apparatus located remotely to said
vehicle for producing in said medium cur-
rent changes reproduced at recurrent in-

said con-.

105

10

116

120

125

traflic

130



10

16

20

26

30

1,766,834

tervals, relays on said vehicle distinctively
responsive to the quantity of current trans-
mitted during each period determined by
said intervals, and vehicle control means
controlled by said relays. A

11. Vehicle control means for controlling
vehicles movable on a traffic medium com-
prising, stationary control means for pro-

. ducing in said medium a distinctive group
of electro-magnetic impulses, a vehicle mov-

able on said medium, apparatus carried by
and controlling said vehicle distinctively re-
sponsive to such group of impulses, said
stationary control means being constructed
and including apparatus whereby it may be
kept in operation continuously and thereby
transmit said group of impulses at equally
spaced recurrent intervals.

12. Vehicle control means for controlling
vehicles movable on a traffic medium com-
prising, stationary control means for pro-
ducing in said medium a distinctive series
of electro-magnetic impulses, a vehicle mov-
able on said medium, apparatus carried by
and controlling said vehicle distinctively
actuated by such group of impulses, said
stationary control means being constructed
and including apparatus whereby it may be
kept in operation continuously and thereby
transmit said series of impulses at equally

" spaced recurrent intervals, whereby said ap-
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paratus is actuated repeatedly and renders
it continuously responsive to the flow of elec-
tro-magnetic energy from said control
means.

13. The method of controlling a moving
vehicle, from -a stationary control point,
which consists in transmitting to said ve-
hicle from said control point at closely
spaced recurrent intervals, a series of im-
pulses having distinctive characteristics of
spacing, in detecting these impulses on a

‘moving vehicle, and in using the detected

impulses for effecting a predetermined con-

trol of the vehicle so long as said impulses

are received recurrently. .

14. The method of controlling a moving
vehicle from a stationary control point,
which consists in transmitting to said vehicle
from said control point at closely spaced
recurrent intervals a series of impulses hav-
ing distinctive characteristics of spacing, in
detecting these impulses on a moving vehicle,
in amplifying said impulses, and in using
the detected 1mpulses for effecting a prede-
termined control of the vehicle so long as
said impulses are received recurrently.

15. The method of controlling an airplane,
which consists in transmitting radio im-
pulses to such plane, and in controlling said
plane by said impulses.

16. Vehicle carried apparatus responsive
to control impulses transmitted inductively

from stationary impulse transmitting appa-

ratus comprising, a normally stationary

5

device on a vehicle having a tendency when
initiated to complete a cycle of operation
and which is initiated upon the reception
of a control impulse, means distinctively
responsive to subsequent impulses received
by said apparatus, during the cycle of oper-
ation of said device, and means for con-
trolling said vehicle by said means.

17. Vehicle carried apparatus responsive
to control impulses transmitted inductively
from stationary impulse transmitting ap-
paratus comprising, a normally stationary
device on a vehicle having a tendency when
initiated to complete a cycle of operation
and which is initiated upon the reception
of a control impulse, stick relay means dis-
tinctively responsive to subsequent impulses
received by said apparatus during the cycle
of operation of said device, means for con-
trolling said vehicle by said means, and
means for restoring said stick relay means
to normal.

18. Vehicle carried apparatus responsive
to control impulses transmitted inductively
from stationary impulse transmitting ap-
paratus comprising, a pormally stationary
device on a vehicle having a tendency when

‘initiated to complete a cycle of operation

and which is initiated upon the reception
of a control impulse, a plurality of stick
relays one or more of which are selectively
picked up and stuck up in response to the
reception of control impulses during the
cycle of operation of said device, means
responsive 1n accordance with the number
of stick relays that are in their energized
condition near the end of such cycle, and
vehicle control means comtrolled by said
means.

19. Vehicle carried apparatus responsive
to control impulses transmitted inductively
from stationary impulse transmitting ap-
Bamtus comprising, a normally stationary

evice on a vehicle ilav,ing a tendency when
initiated to complete a cycle ol operation
and which is initiated upon the reception
of a control impulse, a plurality of stick
relays one or more of which are selectively
picked up and stuck up in response to the
reception of control impulses during the
cycle of operation of said device, means
responsive in accordance with the number
of stick relays that are in their energized
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condition near the end of such cycle, vehicle

control means controlled by said means, and
means for dropping said stick relays at the
end of such cycle. )

20. Vehicle carried apparatus responsive
to control impulses transmitted inductively
from stationary apparatus comprising, a
relay responsive separately to each impulse,
a group of stick relays one or more of which
are picked up and stuck up in accordance
with the characteristic relation of successive
impulses, another group of stick relays one
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of which is picked up and stuck up in ac-
cordance with the particular relays of the
first group assuming the energized condi-
tion at the time, means for again dropping
said stick relays, and vehicle control means
controlled by said another group of stick-

relays.
EDWARD H. LOFTIN.




