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Frederick G. Kelly, New Haven, Conn., assignor
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New

Haven, Conn., a porporation of Connetticut
Application May 15, 1935, Serial Neo. 21,525

11 Claims.

This 1nvention relates to a structurally and
functionally improved detecting system intended
for use in connection with buildings and other

. enclosures for the purpose of safeguarding the
5 same.

It is an object of the invention to furmsh an
apparatus of this nature and which would de-
pend upon an electrically charged system for
its operation; such system and the individual

10 components thereof reacting 'in an: improved
manner to actuate an alarm-.in the event that
the capacity of such components is disturbed
as would be the case if an intruder sought to
effect entry to the premises safeguarded by this

15; system.

A further object of the invention is that of
furnishing a system of this nature and which
will not react to otherwise actuate an alarm
when such actuation should not occur. - In other

gp Wwords, the system will not be responsive to im-
pulses of a nature such that they could not be
caused by a human body or agency seeking to
effect entry to the premises.

A still further object is that of providing a

25 System embodying’ the foregoing invention and
which system will also not be responsive to ca-
pacity changes such as would normally -occur
incident to fluctuations in temperature, the rela-
‘tive humidity of the air, etec.

30 As a consequence a system constructed ac-
cording to the teachings of the present inven-
tion will be substantially incapable of giving a
“false alarm” and, consequently, when the sys-
tem does function a person will know that he

35 may place reasonable dependence on the fact

) that an intruder, or an appliance wielded by an
intruder is seeking to enter or has actually ef-
fected entry on the premises which are being
‘safeguarded.

40 An additional object of the invention is that
of furnishing an apparatus of this nature which
will embody relatively few parts, each individu-
ally simple and inexpensive in construction,
these parts operating over long periods of time

45 with freedom. from difficulties or the need of

replacement and the detecting portions of the

system being of such a nature that they are
practicaily invisible or at least very inconspicu-
ous. Moreover, the components of the present
system will not lend themselves to being readily
tampered with. As a consequence of which
even a person having knowledge of the system
will be at a loss to render the system inopera-
55 tive so that safeguarded premijses would be

50

(CL 177—314)

capable of being entered without an alarm being
given.

With these and other objects in mind, refer-
‘ence is had to the attached sheets of drawings
illustrating one practical embodiment of the in~ ,
vention and in which: ) .

Fig. 1 shows schematically a layout for an
alarm system; -

Fig. 2 is a diagrammatic view of the wiring
and apparatus which forms a part of one unit ig
of the system; and

Fig. 3 is a similar view showing a further unit
which is' employed in conjunction with the unit
illustrated in Fig. 2.

As afore brought out, the invention is pri- 15
marily intended to be employed in connection
with the defecting of unauthorized entrance,
and in the following specification and drawings
the description has been accordingly limited..
It will, however, be appreciated that the inven- o4
tion might be employed for the detection of any
desired electrical capacitance variations, whether
these be caused by foreign bodies entering the
field of the system, moisture variations, temper-
ature variations, etc. Accordingly, this descrip- o5
tion is to be taken merely in an illustrative sense
except where the appended claims would in-
dicate that a more specific interpretation is in
order.

With the foregoing in mind, Fig. 1 shows a 3o
schematic layout of the system, and in fthis
fisure the windows are designated by “W” and
a door by “D”. All of these openings are to be
protected so that an intruder will be detected
and cause an alarm to be sounded. “A” indicates g3
the antenna which may consist of a wire ar-
ranged near the windows and the door as shown.
The antennas are grouped in sections and each
section is connected to a partial detecting and

- amplifying unit P. For the sake of brevity this 4¢

device will hereinafter be called a “packet.”
Each packet is connected by an inter-connect-
ing cable C to the main detecting and amplify-
ing device F. For the sake of brevity, this de-
vice wili be called the “central set.” The cen- 45
tral set has a ground connection “G” and is
also connected to the alarm which may he &
bell, as shown, or floodlights, or any other de-
vice that will serve as an alarm. ]
Figure 2 shows the details of a packet. This gg
perticular one is designed to carry an antenna
not exceeding 200 m. m. f. capacity to ground.
The connecting cable between the packet and
the central set has six conductors in it and
connegcts to terminals §{ through {8 inclusive g5
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Referring to Fig. 3 which shows the details of
the central set, there are shown terminals 1A
through (6A inclusive, arranged in vertical rows
of six. Each vertical row connects to the con-
necting cable from a packet, the wires in the
cable being arranged so that the terminal If in
the packet connects to terminal (1A in the central
set, 12 to 12A, etc. There will be one such
‘vertical row for each packet, the number of rows
being determined by ‘the number of packets.

Terminals 13A connect through wire 60 to
ground. An oscillator in the central set supplies
five volts at 200,000 cycles between terminals
f2A and ground. The details of the oscillator

5 will be described later. Terminals I8A and 15A

30

a0

connect to battery 48 which supplies -.current for
heating the filaments of the vacuum tubes in
the packets. One side of the filament supply is
grounded. Terminals I6A are connected to bat-
tery 61 of minus three volts, the plus side of

battery 61 being grounded. As will be hoticed .

from Fig. 3, all the like numbered terminals of
all packets are connected in parallel at the cen-
tral set with the exception of terminal i, which
connects to a separate terminal {IA, one for
each packet. Each terminal {lA connects
through a resistance 49 of 35,000 ohms to the
plus side of battery 62 of 100 volts, the negative
side of the battery being grounded.

Referring again to Figure 2, it will be noted
that the oscillator output from the central set
is supplied across a circuit including a condens-
er 20 of 500 m. m. f. capacity, inductance 22 of
375 m. h. and variable condenser 23 of 200
m. m. f. capacity. The antenna is connected
to terminal 19, and consequently the antenna
capacity may be considered as a condenser in
parallel with condenser 23.

It is apparent that there is a poxnt of reso-
nance in the ahove circuit when the capacity of
the antenna and condenser 23 are such that

their reactance equals the reactance of induc- .

tance 22. This occurs when the combined ca-

 pacity of antenna and condenser 23 is approxi-
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mately 170 m. m. £. At that point the voltage
across the portion of the circuit in resondince
will be substantially zero, neglecting the resist-
ance of inductance 22, which is low. As the
combined capacity is increased, the voltage
across the above mentioned portion of the cir-
cuit will gradually rise and it will be found

_that between a capacity of 180 m. m. f. and-320

m. m. f. the curve will approximate a straight
line.
at an increasing rate.

an auto-transformer whose winding is 21 and
24. Condenser 30 of .001 m. f. capacity serves
merely as a by-pass for the radio frequency cur-
rent and is practically equivalent to a connec-
tion between the coils.
coupled as possible to attain the equivalence
of a single coil. Transformer 21 and 24 is a
tuned transformer, being tuned by variable con-
denser 25. It has a 1:7 step-up ratio, this high
ratio and efficiency being possible because it is
tuned to the frequency of the voltage it must

_amplify. The terminal of the transformer com-

70

 resulting from rectification of the radio ire-’

(]

. mon to input and output is connected to ground

conductor 13. The tap for input is the connec-
tion between coil 21 and condenser 30. The high
voltage end of the transformer is connected to
anode 28 of vacuum tube 18. Direct current

quency output of the transformer by the vacuum
tube elements is led from coil 24 by resistance

‘Above 220 m. m. f. the voltage 1ncreasesj,;
, -z third anode.
The above described voltage is connected/ 170-’

The coils are as closely

85 of 100,000 ohms to a filter-and bias consisting
of condenser 26 of .00025 m. f. capacity and re-
sistance 27 of 6 megohms. Condenser 30 is used
to- prevent these direct components flowing to
ground through coil 21.
swings positive, anode 28 will draw electrons from
cathode 29, the heater being designated by I1.
In this way condenser 26 will be kept charged
at a negative potential almost equal to the peak
of the alternations.
will leak off through resistance 271 and conse-
quently the potential of condenser 26 never
quite reaches tl.e peak value of the alternations.
If the voltage on the transformer changes, the

potential of condenser 26 will follow and adjust 15

itself to the new peak almost instantly.

The negative side of condenser 26 is connected
to the grid 3! through coupling condenser 32
of 4 m. f. capacity. Grid 31 is also connected to

terminal 16 through resistance 33 of 3 megohms. ¢

Terminal 16 supplies minus 3 volts bias. When
equilibrium is reached, grid 31 will be at minus
3 volts, thé difference between its bias and the

‘potential of condenser 26 appearing as a poten—

tial across condenser 32.

The suppressor grid of tube 18 is 1ndlcated
by 63 and is connected to ground.. The: screen
grid is marked 64 and receives a potential of
plus 50 volts from battery, 62 (Fig. 3). The same
wire that supplies the high frequency current g
to the packet also supplies the plus 50 volts.
This. is accomplished by inserting chokes 6% and
66 in the 50 volt circuit which keeps out the high
frequency current. Similarly, condensers 47 and

20 prevent the 50 volt direct current from get- g5

ting into the oscillator or the resonator circuit.
Condenser 67 of .1 m. f. capacity acts as a
shunt for radio frequency currents, so that the
potential of screen grid 64 will not fluctuate.
Referring to Figure 3, it will be noted that

terminal IfA is connected through condenser 40

52 of 4 m. f. capacity and resistance 90 of 3
megohms to anode 50 of vacuum tube 51. This
vacuum tube serves merely as a coupling device.
It.has a cathode 56 and filament 54, the filament

being heated by battery 55. One side of the fila- 45

ment is connected to the cathode. Branching
off from the junction of condenser 52 and resist-
ance 90 is resistor 53 of 3 megohms which con-
nects to ground.

The second plate terminal connects through 50

a simijlar condenser %2 and resistance 90 to a

second anode 57. Similarly the third plate ter-

minal connects to the grid 58 which serves as a
The number of packets connected

Whenever the voltage 5

A small part of the charge 19

to one coupling tube is limited only by the num- 56-

ber of anodes built in commercial vacuum tubes.
As illustrated;,-this number at present practice
is 3. A second group of packets can be used
by providing a’ ‘second coupling tube 59, etc. A

grid 91 of the last tube serves a special purpose 60

and cannot be used as an anode. Accordingly
the number of packets that can be connected
with one, two, or three tubes is two, five, or eight
respectively.

are not used, should be connected to the cath-
odes. Condensers 82 of .01 m. f. capacity and

condenser 83 of .1 m. f. capacity act as bypass

circuits for any stray alternating currents.

Grid 91 connects to grid T of vacuum tube 70

72. It also connects to the cathode through
resistance 73 of 6 megohms and to ground of
condenser 94, .1 m. . capacity. The filament 76
of vacuum tube 72 is heated by battery 84, one

side of said filament being connected to cathode 76

The cathodes of all coupler tubes -
are connected together. Plates 92 and 93, which 65
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75. The cathode has a 3 volt positive bias by
means of battery 74. Screen grid 710 is supplied

© with voltage by battery 71, the minus side of
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69 of vacuum tube 86.

battery 77 being grounded. Plate 18 connects
to relay 19 and battery 80. The minus side of
battery 80 is grounded. When relay 19 oper-
ates it closes contacts 81 which may be used to
control flood lights, bells, or any other desired
alarm device.

The cathodes of all coupler tubes also connect
through resistance 68 of 3 megohms to anodes
This vacuum tube has a
grounded cathode 81 and a filament 88. Fila-
ment 88 is heated by battery 89. The anodes
also connect to the suppressor grid 96 of vacuum
tube 72. :

The oscillator which supplies the 200,000 cycle
supply to the packets is shown in Fig. 3. The
oscillator coil 35 has an inductance of 1265
micro-henries, and the oscillator condenser 36
has a capacity of .005 m. f. The feed back coil
is. marked 37. One side of the oscillator tank

circuit is connected to the positive terminal of

a 90 volt battery 95, the other side to the plate
38 of vacuum tube 38. The feed back coil is
connected to the grid 80. 'The cathode 41 is
grounded and the heater element 42 is heated
by battery 3. Feed back coil 37 is connected
to ground through a paraliel circuit consisting
of condenser 44 of .001 m. f. capacity and re-
sistance 45 of 50,000 chms. This parallel eircuit
acts as an automatic bias for grid 40. The out-
put is tapped off from point 46 and is connected
through condenser 47 of 5 m. f. capacity to
terminals 12A. o ’
It will now be possible to describe the com-
of the system, which
is as follows: :

As long as the combined capacity of the an-
tenna and condenser 23 is between 180 and 220
m. m, f. the change in voltage produced by a
fixed change in capacity, such as caused by the
approach of an intruder, will bg substantially
the same. Condenser 23 is set so that the com-
bined capacity of antenna and condénser 23
equals 200 m; i. f. Then the antenna capacity
may vary plus or minus 20 m. m. f. and the
change in voltage-produced by the approach of
an intruder will be the same. In other words,
the gradual and seasonal variations may be as
great as plus or minus 20 m. m. f. without af-
fecting the sensitivity of the system by shifting
the system out of its normal working range. In
most applications a practical antenna can be
built with such limits and accordingly no greater
variations need be provided for although any
other limits can be obtained by choosing the
proper circuit constants. : .
If ‘an intruder approaches the antenna, caus-
ing an increase in antenna capacity, the volt-
age supplied to transformers 21 and 28 will in-
crease, causing an increase in the negative po-
tential of condenser 26.. The charge on con-
denser 32 cannot change instantly since it must
come through resistance 33 and consequently
the potential of grid 3t is made more negative.

This results in a decrease in the plate current

of vacuum tube 18, the plate current. being from

battery 62, resistance 49, terminals (1A and I,

plate 34, and cathode 29 to ground.

As soon as the transient condition in the an-
tenna circuit has ceased, condenser 32 will be
charged through resistance 33 and eventually

.grid 31 will again reach a bias of minus 3 volts

3

and the original plate current will be reestab-
lished.

When the. central set is in equilibrium, all
anodes of the coupler tubes will be at ground
potential, the difference between ground and the
potential of terminal fI1A appearing as a poten-
tial- across condenser 52. : Cathode 56 is also
at ground potential because rectifier anode 69

. cannot swing positive and cathode 56 cannot of

itself swing positive. Since cathode 56 is at
ground potential grid 91 will also be held at
ground potential which will prevent grid Ti
rising more positive than ground potential. The
difference between the positive bias of cathode
15 and the potential of grid 74 will appear as a
resistance drop across resistor 713. Since grid
11 is negative with respect to cathode 15, the
plate currént of tube 72 will be small. By hav-
ing relay 79 of proper value, this current will
not be enough to pull the relay in.

When an intruder approaches an antenna,
the plate current of the affected packet de-
creases causing a rise in the potentisl of termi-
nal IfA connected to that packet. In other
words, the approach of the intruder toward the
antenna causes a decrease of the packet plate
current and the potential across resistance 49
will decrease. Since the potential of one end
of the resistor is fixed by batiery 62 the poten-
tial of the other end of the resistor must rise.
This rise is with respect to the ground. The po-
tential of condenser 52 cannot change instantly
because any change must come through re-
sistance 53 and consequently the potential of
the anode rises. Cathode 56 will follow this po-
tential, the difference between it and rectifier
anode 69 appearing as a drop across resistance
68. The rise in potential of cathode 56 unlocks
grid 81 and permits grid 71 to rise to the po-
tential of cathode 75. This takes a short period
of time because condenser 94 has to be charged
through resistance 73. The rise in potential of
grid Tl causes an increase in the plate current
of tube 72 and if the change is sufficient relay
19 will pull-in closing contacts 8f and sounding
the alarm. In the meantime normal conditions
have been re-establishing themselves at a defi-
nite rate and eventually grid 1/ will again be
at ground potential causing the plate current to
drop and relay 19 to drop out. This will open
contacts 81 and stop the alarm. .

The above describes the complete sequence of -
functions resulting from the approach of a body
towards the antenna. It will be noted that the
change in capacity must be at least a certain
amount in order to cause a sufficient increase in
the plate current of tube 72 so that it will op-
erate relay 79. Furthermore, any change must
‘oceur above a cerfain minimum rate of m. m. f.
per second because the circuit has restoring
actions for grids 3f and 71, (and coupler anodes)
proportional to their displacements from steady-
state potentials. If the change in antenna ca~
pacity is at a low rate the potentials of grids
31 and 7! will not change sufficiently to cause
the output relay—hence the alarm—to work.
It therefore becomes apparent how the slow sea-
sonal variations in antenna capacity are dis-
tinguished  from the relatively more rapid
changes produced by the approach of a body.

Now suppose that the various packets con-
nected to the central set are receiving inter-
ference impulses as described above. The re-

‘sultant fluctuation in each séction is only a por-

tion of the larger total that would have occurred
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if all sections had been connected together.
The corresponding fluctuations of coupling an-
odes 50, 57, 58, etc. tend to raise the potential
of grid*71. However, due to unidirectional con-

. ductivity of the electron streams commandable

by each coupler anode, only the most positive
anode passes any current through the coupler

‘and consequently the potential of cathode 5& has

to follow the most positive anode, all other
anodes being at an insufficient positive voltage
above the cathode for conduction. Hence, the
largest interference impulse received on any one
packet is the size of the interference impulse
received hy the entire system. The capacity in-
terferences are similar to the changes produced
by an intruder except that, in general, their in-
tensity per foot of antenna length is very much
smaller than the effect of an intruder, who, at
inost, affects one or two feet of antenna. How-

‘ever, if the antenna is long enough, the..sum

total of the capacity impulses on'one antenna
may be great enough to cause an alarm. Ac-

cordingly, in practice the sections are prefer-.

ably made small enough so that the largest im-
pulse apt to be received will not be large enough
to cause an alarm.” Naturally, the sensitivity of
the system to an intruder is not affected be-
cause the sensitivity along the entire length of
the antenna is independent of its length.

The above describes the operation of the sys-
tem during the approach of an intruder to-
wards the antenna.- It also describes the way in
which seasonal variations and their distributing
factors are taken care of. The disturbance due
to contacting at joints in metal work, etc.,'may,
sometimes, not be adequately taken care of by
subdivision of the antenna. Often a coupling
to a source of trouble is confined to only a few
feet of oné section of antenna. The invention
contemplates other means of overcoming this
difficulty. All of these changes referred to have
one thing in common; namely, the change in
capacity occurs substantially instantly or at least
at a very high rate. The invention provides a
system which will not respond._ to capacity
changes, however large, if the rate is greater
than the maximum rate that an intruder is
liable to produce. The way in which this is ac-
complished will now be described.

Each terminal {{A connects to a condenser 91
of .2 m. f. capacity and to the primary of & 4:1
audio transformer 98. The secondaries of these
transforimers are connected in series. One end
of the secondaries is connected to a minus 3 volt
battery 99, the plus side of the battery being
grounded.  The other end of the secondaries
connects to grid 100 of vacuum tube {8{. This

" vacuum tube has a cathode {02 which is ground-

8o

Li17]

70
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ed and a filament {03 which is heated by bat-
tery 108. The plate circuit connects from plate
185 to variable resistance {06 of 15,000 ohms,
and bgttery~ 108 of 105 volts, the minus side of
the battery being grounded. In parallel with
resistance 106 is condenser (08 of .01 m. f.
capacity and also the primary of a 1:4 audio
transformer {40. The 'secondary of transformet
110 connects to diodes 112 and 113 of vacuum
tube 101. The secondary ‘has a center tap (14
which connects to condenser ({5 of .01 m. f.
capacity and also to resistance 116 of 4 meg-
ohms, Condenser {15 and resistance ({6 also
connect to ground. The center of resistance {16
connects to grid {47 of vacuum tube 86. The
plate circuit of vacuum tube 86 conne;;s(fmm,
piute {18 to resistance 119 of 15,000 ohnmis and

_ set.

. resistance 49.

2,064,980

battery 120 of 100 volts, the minus side of bat-
tery 120 being grounded. Condenser (21 of 4
m. f. capacity connects from plate ({8 to di-

_ odes 69.

Assuming now that a capacity change occurs

.at an antenna and at a very high rate, the

potential of terminal {1A of the affected packet -

will rise abruptly. The constants of the packet
circuits are chosen so that this high wave front
will be immediately transmitted to the central
The values of condenser 97 ard trans-
former 98 are so chosen that an abrupt rise-of

_potential of terminal {{A will cause a heavy

transient in the condenser and transformer cir-
cuit, whereas a less steep wave front will be
very much attenuated. The transient induced
in the secondary will cause a transieant in the
grid potential of tube {01 and result in a sim-
ilar but amplified transicnt in the plate circuit
of tube 10i. The plate circuit in turn induces
a larger transient in the secondary of irans-
former 110. Diodes 112 and 113 will cause con-
denser (!5 to be charged to approximately the
peak value of the transient. As a result, grid
117 of tube 86 will assume a negative potential
of one half of this peak. ;

The drop in potential of grid {i7 causes a
drop in the plate current. of tube 86 resulting
in a rise-in potential of the plate. Rectifier an-
ode 69 cannot swing positive and condenser 12/
will be charged to the difference in potential
of diode 69 and plate (48. This charging can-
not occur instantly because of the comparatively
large size of condenser {2l. The duration of

the transient in transformer 98 is far too short

to allow time for charging condenser 121 and
also too weak. Tube I8! serves to amplify the
transient and the net work -between plate (056
and grid {17 to lengthen its time period. When
the transient is over the. potential of plate 1138
will drop and cause a drop in the potential of
rectifier anode 69. This will cause a drop in
potential .of cathode 56 of the coupler tubes
neutralizing the effect of the anode which has
been tending to draw the cathode up to its po-

- tential and thus prevent the unlocking of grid

9i. This in turn, of course, prevents an alarm
from being sounded. The entire operation oc-
curs in g shorter time than is necessary for
grid 7! to reach the potential of cathode 79,
because the time delay in discharging condenser
94 through resistance 73 is much greater than
the charging period of condenser i2{ before the
anodes 69 go negative. Eventually the charge
on condenser 120 leaks off and normal condi-
tions will be reestablished.

If the abrupt- capacity change is extremely

‘large the neutralizing effect on cathode 56 may

be insufficient. Consequently the suppressor grid

‘86 of vacuum tube 72 is also connected to recti-

filer anode 69 and will cause a cut-off of the
plate current if the drop in its potential is
sufficient. ’ :

It will thus appear that the system provides
for detection of capacity changes occurring at
or about the rate which an intruder will cause.
Changes occurring at a less or greater rate will
not cause alarms. ' _ )

Changes in sensitivity of a particular packet
may be accomplished by changing the size of
Decreasing the size of the re-
sistor decreases’ the sensitivity because the
change in voltage drop for the same change in
current will be less. Accordingly the rise in
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ingly, the sensitivity may be increased by in-
creasing the size of the resistance.

The packet shown in Fig. 2 will carry an
antenna of a capacity not exceeding 200 m. m. f.

If an antenna of larger’ capacity is to be car--

ried on ‘one packet, the constants of the reso-
nating circuit: are changed. For example, if an
-antenna of 400 m. m. £. is to be carried on one
packet, condenser 20 would be changed to .001

m. m. f,, and inductance 22 to 1.87 m. h. Con- .

denser 23 need not be changed because its only
function is to supply the difference in capacity
between the packet capacity of 400 m. m. f. and
the antenna capacity.

Referring to Fig. 2, antenna ca.paclty variations
produce changes in the D. C. voltage across con-
denser 26. 'This voltage, being rectified radio
frequency power, is directly proportional to the
oscillator voltage, and hence to the voltage of the
oscillator plate supply battery—all other condi-
tions remaining constant. Hence, if that bat-
tery’s voltage should change, a change would

occur across condenser 26, which, If rapid and

large enough, would cause an alarm just the
same as a capacity change. Consequently, while
all batteries shown may be replaced if desired
with alternating current rectifiers, the rectifier
replacing the oscillator supply battery must be
very accurately regulated. )

From the foregoing it will be seen that a
system is provided which, among others, achieves

-the objects specifically set forth at the begin-

ning of this specification. The division of the
system into packets permits the system to be
made large or small by simply adding or taking
away packets. There is no loss from long inter-
connections of antenna because the connections
from packets to' the central set introduce no loss.
The sensitivity of individual packets may be
separately adjusted to suit the particular open-
ings they may protect. Disturbances that may

occur in one or more of the antennas are not .

cumulative and consequently most of them are

reduced to such low intensity that they do not -

cause false actuations of the alarm. The system
adjusts itself. to the seasonal weather and other
vafiations which . cause ! changes in capaciby.
The system is so arranged that other disturbances
which may be concentrated over a very small
portion of one antenna but which oceur at a rate
greater than that produced by an intruder will
not cause actiulation of the alarm.

It is apparent that numerous change., in con-
struction and rearrangement of the parts might

be resorted to without departing from the spirit.

of the invention as defined by the claims, and

. that moreover the method of detection as herein

60

70
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taught might be varied m numerous different
respects. '

Having described my mventlon what I claim
as new and desire to secure by Letters Patent is:

1. A device for detecting capacity changes
including, in combination, means for providing a
constant frequency electrical supply, a circuit
including an antenna connected to and energized
by said means, means tp indicate rate of change
of voltage across a portion of said circuit, and
means to render said last mentioned means un-
responsive to changes in voltage occurring at
and above a predetermined rate.

- 2.-A device for detecting capacity changes:

including, in combination, means for providing
a constant frequency electrical supply, a circuit

, including an antenna connected to and ener-

gized by said means, distribution of the total

5

voltage aross said circuit being dependent upon
the impedances of each portien, means to indi-
cate rate of change of-voltage across a portion
of said circuit, and means to render said last
mentioned means unresponsive to changes in

_voltage occurring at and above a predetermined

rate.

3. A device for detectmg capacity changes
including, in combination, means for providing
a constant frequency electrical supply, a circuit
including an antenna connected to and ener-
gized by said means, distribution of the total
voltage across said circuit being dependent upon
the impedances of each portion, 'the impedance
of one portion varying with changes in antenna
capacity, means to indicate rate of change of
voltage across a portion of said circuit, and
means to render said last mentioned means un-
responsive to changes in voltage occurring at
and above a predetermined rate.

4. A device for detecting capacity changes
including, in combination, means for providing
a constant frequency electrical supply, a cir-
cuit including an antenna connected to and ener-
gized by said means, the voltage across a portion
of said circuit varying with.changes in antenna
capacity, means connected to said circuit adapted
to indicate voltage changes occurring at and
above a predetermmed rate; and means to.render
said indicating means unresporsive to voltage
changes occurring at and above a predetermined
rate greater than said last mentioned prede-
termined rate.

5. A device for detecting capacity changes in-
cluding, in combination, means for providing a
constant frequency electrical supply, a circuit
including an antenna connected to and ener-
gized by said means; the voltage acrdss a por-
tion of said circuit varying with changes in
antenna capacity, means to amplify and rectify
the 'voltage across a portion of said circuit,
means, adapted to indicate changes in said recti-
fied voltage occurring at and above a predeter-
mined rate, and means to render said indicating
means unresponsive to voltage changes occur-
ring at and above a predetermined rate greater
than said last mentioned predetermined rate.

6. A device for detecting capacity changes
including, in combination, means for providing
a constant frequency electrical supply, a circuit
including an_ ahtenna connected to and ener-
gized by said means, the voltage across a portion
of said circuit varying with changes in antenns
capacity, means to amplify and rectify the volt-
age across a portion of said circuit, said ampli-
fying means having a relatively poor amplifica-
tion characteristic for slow rates of change and
a good amplification characteristic for rapid
rates of change, means for indicating certain of
such changes, and means for rendering said in-
dicating means unresponsive to voltage changes
oceurring at and above a predetermined rate.

7. A device for detecting capacity changes in-
cluding, in combination, means for providing s
constant frequency electrical supply, a plurality
of circuils connected to and energized by said
means, each said circuit including an antenna,
the voltage across a portion of each circuit vary-
ing with changes in capacity of the antenngd in-
cluded in that circuit, means connected to all
said circuits to indicate such voltage changes,
and further means connected to each said cir-
cuit and the mdlcatlng means to render said
indicating means unresponsive to voltage changes
occurring at and above a predetermined rate.
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8. A device for detecting capacity changes in-
cluding, in combination, means for providing a
constant frequency electrical supbly, a plurality
of circuits connected to and energized by said
means, each said circuit including an antenna,
the voltage across a portion of each circuit vary-
ing with changes in capacity of the antenna, in-

dicating means connected to said circuits and -

adapted to be operated by voltage changes in
any circuit occurring ati and above a predeter-
mined rate, and means connected to each cir-
cuit and said indicating means to render said
indicating means unresponsive to voltage changes
occurring at and above a predetermined rate
greater than said first mentioned predeter-
mined rate.

9. A device for detecting capacity changes in- .

cluding, in combination, means for providing &
constant frequency electrical supply, a plurality
of circuits connected to and energized by said

‘means, each said circuit including an antenna,

the voltage across a portion of each circuit vary-
ing with changes in capacity of the antenna,
means connected to each said circuit and adapt-
ed . to amplify said  voltage changes, further
means connected to said last mentioned means
adapted to indicate voltage changes in any cir-
cuit occurring at and above a predetermined
rate, and means connected to each circuit and

2,084,980

said indicating means to render said indicating
means unresponsive to voltage changes occurring
at and above a predetermined rate greater thah
said first mentioned predetermined rate.

10. A detecting system including a normally
inoperative signalling means, means whereby such
signalling miay be actuated, means providing an
electrical field for and connected fto said last
named means to cause a functioning thereof in
response to a disturbance of such field, and
means for maintaining such signal means in in-
operative condition in the event of a disturbance
in such electrical field occurring at or above a
pre-determined rate.

11. A detecting system including a normally
inoperative signalling means, means whereby such
signalling may be actuated, means providing an
electrical field for and connected to said last
named means to cause a functioning thereof in
response to a disturbance of such field, means
for maintaining such signal means in inoperative
condition in the event of a disturbance in such
electrical fleld occurring at or above a pre-
determined rate, and means for .likewise main-
taining such signalling means inoperative in the
event that changes in the capacity of such fleld
occur at or below a pre-determined-rate. -
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