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DIRECT WIRE BURGLAR ALARM SYSTEM PROVIDING 
SUBSCRIBER TESTING OF MOTION DE'I'ECTING 

DEVICES 
BACKGROUND OF THE INVENTION 
Direct wire central station burglar alarm systems are in 

widespread use for the protection of banks, stores, private re 
sidences, industrial establishments and the like against burgla 
ry. In such systems, the protected premises are equipped with 
various devices designed to detect the presence of an intruder 
and transmit a warning signal thereof to the central station. 
The protected premises are connected to the central station 
by a transmission line which is conventionally a telephone line 
leased for the purpose and which may be as long as 20 miles 
and pass through several telephone exchanges. The central 
station is staffed at all hours by specially trained operators 
who, upon the receipt of a burglar alarm signal, will dispatch 
private guards or the police as the circumstances direct, notify 
the owner of the premises and the insurance company, etc. 
The protection devices at the premises may be classified as 

being of either the entry detection type or the motion detec 
tion type. The former are designed to detect the entry of an in 
truder through a door, window or other building opening into 
the protected area. The latter devices are intended to detect 
the presence of an intruder inside the protected area who has 
succeeded in evading the entry detection devices or had been 
able to conceal himself within the area before the protection 
system was turned on. Such devices are usually actuated by 
the motion of the intruder within the protected area. 
Many of the premises protected by central station alarm 

systems such as banks and stores are open for business during 
the daylight weekday hours and are closed at night and on 
weekends and holidays. While open, portions of such premises 
are protected by the presence of the employees and the alarm 
system is not needed. In fact, it would be a great nuisance if an 
alarm signal were created every time the front door of a busy 
store was opened during the day. On the other hand, there are 
remote portions of buildings such as skylights and basement 
openings where it is desirable that the protection be main 
tained at all times. Therefore the protection system at the 
premises is provided with a manually operated switch to 
disconnect a portion of the system dun'ng the normal business 
hours when the premises are open. Accordingly, when the 
premises are opened for business in the morning at a 
prescribed hour, the switch is thrown to the "oñ‘" position and 
likewise, when closing in the evening, the switch is thrown to 
the "on" position. The operation of the switch changes the 
load on the protection circuit producing variations in the cur 
rent flowing therethrough and' resulting in signals at the cen 
tral station which enable the operators to know whether` the 
protected premises are open or closed. A typical central sta 
tion alarm system is described in U.S. Pat. No. 3,254,334 is 
sued May 3 l , l966, to I..:H. Mitchell. 
An essential feature of a burglar alarm system is the provi 

sion of means to test the circuit to make certain that no ac 
cidental or malicious damage has occurred that would inter 
fere with the normal functioning of the system. It is customary 
for such tests to be made from the central station when the 
premises are closed at the end of the business day and periodi 
cally during the hours the premises remain closed. 

Testing of a protection system is relatively simple when 
there are no motion detection‘devices in the circuit since it is 
essentially simply a matter of determining the continuity ofthe 
circuit. However, when motion detectors are present, the 
problem is more complex because then means must be pro 
vided to simulate the results of the motion of an intruder 
within the protected area in order to be certain the detection 
devices will function as intended. i , 

Usually tests are initiated by the operators at the central sta 
tion as generally described in the aforementioned patent to 
Mitchell. However, in large central stations serving many sub 
scribers to the protection service and especially so when there 
are large numbers of motion detection devices involved, such 
testing becomes a heavy burden on the operators. 
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2 
ln U.S. Pat. No. 3,562,730 issued Feb. 9, l97l to Hill et al., 

on an application filed Apr. 29, 1968, there is disclosed a 
system wherein the central station operator performs the en 
tire testing procedure including the actuation of motion simu 
lating means for testing of motion detecting devices located in 
the protected premises. In said Hill et al. patent the central 
station operator must go through a sequence of operations and 
if such operations show that the motion detecting devices are 
in operative condition an indication of that fact is made both 
at the central station and at the protected premises. The 
system disclosed in said Hill et al., patent thus places an addi 
tional burden upon the central station operator insofar as it 
requires a greater amount of his time than would be required if 
he did not have to include the motion detecting test in his du 
ties incident to the closing of a protected premises equipped 
with that system. lt therefore is desirable that a portion of the 
testing, namely that of the motion detection devices, be per 
formed by the individual subscribers. Accordingly, the prin 
cipal object of the present invention has been the provision of 
simple, inexpensive means that can be readily added to exist 
ing protection circuits to enable the subscriber to test the mo 
tion detection devices at his premises without sending alarm 
signals to the central station. 
A feature of the invention has been the provision of means 

to “lock-in” alarm signals which are sent to the central station 
so that they will not be lost when the detecting device restores 
to the nonnal condition. 
Another feature of the invention has been the provision of 

visual indication means to inform the subscriber that a test has 
been successfully performed. 
Other and further objects, features and advantages of the in 

vention will be apparent from the following description of the 
invention. 

BRIEF DESCRIPTION OF THE INVENTION 

The invention comprises the provision of an electronic com 
ponent board for installation within the control unit of the 
subscriber‘s protection circuit and a separate indicating unit 
consisting of a manually operable switch for performing tests 
and a milliammeter showing the results thereof. The com 
ponent board includes means for deriving an operating voltage 
from the transmission line to the central station for test or nor~ 
mal operation, and a transistor switching circuit for detecting 
the results of tests applied to motion detection devices. Means » 
are provided for locking in any alarm signals sensed by the 
electronic switching means when it is desired to send an alarm 
signal to the central station, while alarm signals caused by test 
ing need not be sent but merely shown by the milliammeter for 
observation by the person making the test. 

In addition, provision has also been made for test and actual 
operation with a transmission line voltage of opposite polarity, 
operation with more than one detection device and operation 
with detection devices having a transistor circuit for the out 
put element as well as those devices which employ an elec 
tromechanical relay for that purpose. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will now be described in greater detail with 
reference to the appended drawings in which: 

FIG. l is a schematic diagram showing the inclusion of the 
present invention in a direct wire central station burglar alarm 
system; _ 

FIG. 2 is a portion of FIG. 1 showing the circuit changes 
necessary to accommodate anothertype of motion detection 
device; 

FIG. 3 is similar to FIG. 2 but illustrating the means of con 
necting several motion detection devices to the system; 

FIG. 3A is another portion of FIG. l illustrating a switch ar 
rangement for testing a number of motion detection devices; 
and 

FIG. 4 is a schematic diagram showing the changes needed 
to operate the system on potential of opposite polarity. 

l 
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DESCRIPTION OF PREFERRED EMBODIMENTS OF THE 
INVENTION 

Referring now to FIG. l, a central station l0 is shown con 
nected to a protected premises 1l by a telephone line or 
similar direct wire connection 12. The return may be by 
ground connections 31-15 as shown or by a separate wire con 
nection. Typical values for the resistors and capacitors are 
shown on the drawings in ohms and microfarads respectively 
as well as the identification of the various standard solid state 
components except the diodes which may all be of the IN2070 
type. This information as well as the operating voltages men 
tioned in the following description are for illustrative purposes 
only and are not to be interpreted as limitations of the inven 
tion. 
One end of line l2 is coupled at the central station to the 

negative terminal of a source of potential 13 (which typically 
might be a 52 volt battery) through a series circuit comprising 
back contact 14 of a manually operable switch SW1 and the 
windings G and B ofthe ground and break relays respectively. 
As is well known in the art, the ground and break relays 
respond respectively to increases and decreases in the super 
visory current flowing through the system and operate various 
visual and audible signal annunciation devices (not shown) to 
call the operator‘s attention to changes in the condition of the 
circuit. The positive terminal of the normal operation battery 
13 is connected to ground at 15. 

In parallel with the battery 13 and the coils G and B of the 
ground and break relays is a circuit comprising a source of 
potential 16 (which typically might be a hundred and thirty 
volt battery) in series with the primary winding 17 of a trans 
former TR and contact 18 of switch SW1. The negative ter 
minal of battery 16 is connected to ground at l5 so that bat 
tery 16 is of opposite polarity to battery 13. The secondary 
winding 19 of transformer TR is connected to a neon lamp 20. 
Battery 16 and associated components are employed in the 
testing of the entry detection portion of the protection system 
as will be explained in detail hereinafter. 
At the protected premises 11, line 12 is connected to a local 

circuit which includes both entry detection and motion detec 
tion devices. The entry detection portion of the circuit is 
shown in a highly simplified form and may be traced from line 
12, through a current adjusting resistor RXl, a foil circuit 21, 
terminal A, a Zener diode Z, terminal B, another foil circuit 
22, armature 23 and back Contact 24 of a door protection 
switch 2S, another current adjusting resistor RX2, the arma 
ture 26 of a bell interrupter contact 36, foil circuit 27, ter 
minal C, back contact 28 of a protection control switch SW2, 
foil circuit 30, diode D8 and to ground at 31. Since central sta 
tion battery 13 is positively grounded, current tlow at the pro 
tected premises will be from ground 31 and diode D8 shunts 
the winding BL of a bell coil. 
The foil circuits 21, 22, 27, 30 may consist of conventional 

lead foil strip adhered to the glass panels of windows (or 
doors) and carry the normal supervisory current of the system. 
If an intruder breaks a glass panel in an effort to enter the 
premises, the current carrying foil will be severed and result in 
the production of a break signal at the central station. Typi 
cally such a break signal might be represented by a decrease in 
current in line 12 from a normal value of l5 to 9 milliamperes 
or less. A similar form of protection for walls, floors and 
ceilings is sometimes provided by means of foil or ñne wire ap» 
plied to the surfaces thereof in such manner that it will be mp 
tured if the surface is breached. Items 21, 22, 27, 30 of FIG. l 
are intended to represent this form of protection regardless of 
whether installed on glass panels or other building structure 
elements. 

lf the door protected by the switch 25 is opened, the arma~ 
ture 23 will transfer from the back contact 24 to the front con 
tact 32 and result in the production of a brief break signal 
(while the annature 23 is in motion) followed by a ground 
signal at central station because the resistor RX2 is now 
shunted out of the circuit and allows the current flow to in 
crease. Typically, a ground signal might be represented by an 
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4 
increase in current in line 12 from the normal value of l5 to 
2l milliamperes. 
The motion detection devices are included in a branch cir 

cuit connected between terminals A and B. With a positively 
grounded central station battery, the current flow will be from 
tenninal B, via resistor R6. terminal D, armature 33 and con 
tact 34 of the alarm relay 35 forming a part of a motion detec 
tion device (shown diagrammatically) and then via resistor 
R8, diodes D6, D7 and resistor R7 to terminal A. The motion 
detection device may operate in response to any of a variety of 
disturbances, usually but not always caused by movement of 
an intruder, e.g., it may be actuated by the passage of the in 
truder through a light beam, the acoustic detection of noises 
made by the intruder, the disturbance of an ultrasonic sound 
pattern or the changes in a capacitance field surrounding an 
object approached by the intruder. All that is necessary for the 
immediate description is that the motion detector have an 
alarm relay whose contact is normally closed when the detec 
tor is in the operable condition and which opens under alarm 
conditions. Circuit connections for motion detection devices 
which employ a transistor circuit instead of an alarm relay and 
for more than one detector will be described hereinafter. 
As previously stated, the present invention is concerned 

with the circuitry means provided for interconnecting the mo 
tion detection devices with the entry device protection system 
in such manner that the operation ofthe motion detectors may 
be tested by the subscriber at the protected premises without 
causing a signal at the central station provided that the switch 
SW2 is in the OFF (premises open for business) position. Also 
the alarm signal produced by such motion detecting devices 
when the protection system is in the 0N position (premises 
closed for business), is converted into a locked-in signal at the 
central station. 

In the installation of central station burglar alarm systems it 
is customary to provide a control unit mounted on a wall at the 
protected premises which comprises a relatively small box 
containing the resistors RXl and RX2 which are used to ad 
just the current flowing through the system, a manually opera 
ble switch SW2 employed to switch the system from the busi 
ness hours condition to the after hours condition, a bell coil 
BL and bell interrupter contact 36 which are used in the test 
ing of the system and a terminal strip. 

ln accordance with one embodiment of the present inven 
tion there are provided an indicating unit 37 and an electronic 
component board 38. The indicating unit 37 consists of a 
manually operable switch SW3 and a milliammeter MA in a 
separate box which is wall mounted adjacent to the control 
unit. The electronic component board 38 which supports vari 
ous resistors, capacitors and solid state devices is designed to 
be mounted on brackets within the control unit and is con 
nected to the protection circuit by means of four terminals. 
Board 38 has a conductor 39 which is connected to terminal 

A and a conductor 40 connected to terminal B. A Zener diode 
Z is connected between conductors 39 and 40 so that the cur 
rent flow from terminal B to terminal A from the positively 
grounded central battery 13 when the switch SW2 is in the ON 
position (premises closed for business) will produce an` 
operating voltage in the form of the potential drop across 
diode Z (which might conveniently be 6.8 volts) for the other 
components on board 38. When switch SW2 is in the OFF 
position (premises open for business), the current will flow via 
a terminal F, conductor 43 and a diode D3 to the Zener diode 
Z, thus an operating voltage is provided regardless of the posi 
tion of the protection control switch SW2. 
Connected in parallel with diode Z between conductors 39 

and 40 is a series circuit comprising a resistor R7, diodes D7 
and D6, resistor R8, tenninal E, contact 34 and armature 33 
of a motion detector alarm relay 35, terminal D and resistor 
R6. The terminals D and E thus provide the means of inter 
connection with the motion detectors and while but one alarm 
relay type of detector is indicated in FIG. 1, other forms of 
connection will be disclosed hereinafter. 
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A transistor T2 in series with a resistor R5 is also connected 
between conductors 39 and 40 with the emitter thereof con 
nected to conductor 39 and the collector to conductor 40 via 
the resistor R5. The base of transistor T2 is connected to the 
junction of resistor R7 and diode D7 while a conductor 4l 
having one end connected between the base of transistor T2 
and the junction of resistor R7 and diode D7 joins a capacitor 
C2 and diodes D2, D1 to the gate of a silicon controlled recti 
fier SCR. A capacitor Cl and a resistor Rl are joined in paral 
lel between conductors 39 and 41 to form a radio frequency 
filter to eliminate any circuit disturbances which might be 
caused by pickup of radio frequencies. 
The cathode of the silicon controlled rectifier SCR is con 

nected to conductor 39 at the junction with resistor R1 and 
the anode thereof is joined to terminal C by conductor 47. The 
emitter of a transistor T1 is joined to conductor 41 at the junc 
tion of capacitor C2 and diode D2 while the collector thereof 
joins a resistor R3, the milliammeter MA of the indicating unit 
37 and a resistor R2 in series connection with terminal F ‘by 
means of conductor 43. The base of transistor T1 is connected 
to a conductor 42 at the junction of the series connection of a 
resistor R4 and diodes D4 and D5 contained therein. The 
cathode of diode D5 is connected to conductor 39 and the 
other end of conductor 42 joins resistor R4 to the junction of 
resistor R2 and terminal F., which point is also connected to 
conductor 40 by means of diode D3. 

OPERATION OF THE EMBODIMENT SHOWN lN F lG. l. 

During the hours the premises are open for business, the 
protection control switch SW2 will be in the OFF position and 
contact 34 of the alarm relay 35 will be open since the power 
supply (not shown) for the motion detection device is 
switched oñ'. Current therefore flows from the central station 
battery 13 via ground connections l5 and 3l, diode D8, foil 
circuit 30, switch SW2, terminal F, conductors 43 and 42, 
diode D3, diode Z, terminal A, foil circuit 21, resistor RX1, 
line l2, switch SW1, ground relay G and break relay B to bat 
tery 13, 
When the subscriber wishes to close the premises for the 

day, he shuts all of the protected doors and windows and turns 
on the power, supplied by the local power lines or batteries 
(not shown) to the motion detection device. Contact 34 of 
alarm relay 35 is now closed and current flows from the 
cathode of diode D3 through resistor R6, tenninal D, arma 
ture 33. contact 34, terminal E, resistor R8, and diodes D6, 
D7 to provide base current for transistor T2 thereby causing it 
to become conductive. Current also flows via conductor 42 
and resistor R4 to the base of transistor T1 causing it to be 
conductive also, the base voltage being maintained by diodes 
D4 and D5.~Another current path therefore exists through re 
sistor R2, milliammeter MA, resistor R3 and the collector 
emitter circuits of transistors T1 and T2 in series to conductor 
39. The milliammeter MA will read about 3.0 milliamperes 
thereby indicating that the motion detection device circuits 
are complete. 
To test the operation of the motion detector, the subscriber 

momentarily closes switch SW3 which might conveniently be 
of the spring loaded type. This switch actuates a motion simu 
lating device (locally powered) which will simulate the 
disturbance that would be caused by the presence of an actual 
intruder. The nature of the simulated disturbance must, of 
course, be compatible with the principle of operation of the 
motion detection device. Thus, in the case of a projected 
beam photoelectric device, the intensity of the light source 
could be reduced by dropping the voltage to the lamp thereby 
simulating the blocking of the light beam by an intruder‘s 
body. ln the case of an ultrasonic sound system, a small fan 
could be turned on to produce a disturbance that is detectable 
by the protection apparatus. ln like manner, a hom might be 
sounded for detection by an acoustic type of detecting device 
or the capacitance may be varied in the circuit of a 
capacitance type of detecting device to simulate the effects of 
the presence of an actual intruder. 
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ln all cases, provided that the motion detecting device is in 
proper order, the apparatus will respond by detecting the 
disturbance and alarm relay 35 will open contact 34. 
Transistor T2 is thereby deprived of base current and becomes 
nonconductive after a brief` delay of about 100 milliseconds 
provided by capacitor C2 to eliminate the eñ’ects of contact 
bounce in the alarm relay 35. With transistor T2 nonconduc 
tive, transistor Tl also becomes nonconductive since the 
emitter circuit thereof is in effect open and the reading on mil 
liammeter MA drops to zero thereby indicating that the mo 
tion detection device has been tested successfully. During this 
test operation by the subscriber no alarm signal is transmitted 
to the control station 10 and the silicon controlled rectifier 
SCR does not lock into conductive state because no potential 
is supplied to the anode thereof through line 47. 
The subscriber then moves the protection control switch 

SW2 to the ON position as shown in FIG. l thereby removing 
potential from terminal F, milliammeter MA, transistor Tl 
and the circuits associated therewith by means of conductor 
43. Current now flows from contact 28 of switch SW2, ter 
minal C, the elements of the entry detection circuit that had 
been shunted during the business hours, terminal B, diode Z, 
the circuit containing the contact of alarm relay 35 and the 
circuit containing transistor T2 to terminal A, the remainder 
of the entry detection circuit and line 12 to the central station. 
Also current-now flows from contact C through line 47 to the 
anode of the silicon controlled rectifier SCR. Therefore, if the 
subscriber were now to perform the test, described above, of 
the motion detecting device the silicon controlled rectifier 
SCR would become conductive and a signal would be trans 
mitted to the central station 10. 
When armature 29 of switch SW2 is transferred from con 

tact 44 to contact 28, the circuit is momentarily opened caus 
ing operation of the break relay at the central station. The 
operator at the central station will recognize the signal as a 
closing signal since it will occur at a prearranged time of day 
and proceed to test the entry detection portion of the protec 
tion system by transferring armature 45 of switch SW1 to con 
tact 18. Reverse polarity current now flows from the high volt 
age test battery 16 through primary winding 17 of transformer 
TR at the central station via line 12 and thence through ter 
minals A, B, C and bell coil BD to ground 31 at the protected 
premises provided that the protection circuit is complete. The 
bell coil becomes energized sounding the bell at the protected 
premises and opening the bell interrupter contact 36 causing 
the coil BL to become deenergized. Contact 36 then closes 
again to reenergize coil BL and this action is repeated to cause 
a continuous sounding of the bell to indicate to the subscriber 
that the protection circuit is in proper order. Meanwhile, at 
the central station, the flow of current through primary wind 
ing 17 of transformer TR energizes the secondary winding 19 
causing the lamp 20 to be illuminated. The pulsing ofthe bell 
interrupter contact 36 causes lamp 20 to flash in synchroniza 
tion so that the operator is informed of the success of the test 
of the system. Switch SW1 is then returned to the normal bat 
tery position and the full protection circuit is established. 
Should an intruder subsequently manage to evade the entry 

detection devices, but actuate a motion detector, the alarm 
relay 35 will open contact 34 and transistor T2 becomes non 
conductive since the base current has been interrupted. With 
transistor T2 conductive, current flows from conductor 40 via 
resistor R5 and diodes D2, D1 (which provide a back-bias 
voltage to keep transistor Tl nonconductive when the system 
is in the closed for business condition) to the gate of the sil 
icon controlled rectifier SCR which becomes conductive, and 
once thus triggered, will remain conductive until the circuit is 
opened. Since the silicon controlled rectifier SCR is conduc 
tive, terminal A is connected directly via conductors 39 and 
47 to terminal C causing resistor RX2 to be shunted out of the 
circuit and the resulting increase in current flow will cause the 
operation of the ground relay G at the central station. The 
operator will treat this signal as an alarm in the prescribed 
manner and then release the silicon controlled rectifier SCR 
by momentarily moving switch SW1 to a central position pro 
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vided that the alarm relay 35 has returned to the normal 
closed contact condition. 
An additional benefit is derived from the present invention 

in that should an intruder endeavor to disable the system by 
tampering with switch SW3 when the system is in the closed 
for business condition, he will cause a test of the motion detec 
tion device which will result in an alarm signal at the central 
station. Such alarm signal would become locked in the same 
manner as would a signal initiated by an intruder caused 
disturbance of the motion detecting device. 

MODIFIED EMBODIMENTS OF THE INVENTION 

The motion detection device described in conjunction with 
FIG. l gave indication of an alarm condition by opening the 
circuit through the alarm relay contact. Other types of motion 
detection devices respond by closing a circuit and FIG. 2 illus 
trates how such a device may be connected to the protection 
circuit when a transistor is employed instead of an elec 
tromechanical alarm relay. 

Referring now to FIG. 2, terminals D and E are joined by 
means of a strap 46 and connected to the collector of a 
transistor T. Transistor T is in the output circuit of a motion 
detection device the rest of which is not shown. The emitter of 
transistor T is connected to conductor 39 between the junc 
tion of terminal A and diode Z. Transistor T is normally in the 
nonconductìve state and becomes conductive when an alarm 
condition occurs, thereby shunting resistor R8, diodes D6, D7 
and resistor R7 and removing base voltage from transistor T2. 
The result is the same as occurred when the alarm relay of 
FIG. l opened contact 34 and the rest of the circuit performs 
as previously described. In the event that transistor T should 
not become fully conductive, diodes D6 and D7 have been 
provided to absorb any voltage inv that branch of the circuit 
which might otherwise appear at the base of transistor T2 and 
prevent it from turning off. Those skilled in the art will recog 
nize that transistor T in the motion detection device could 
readily be replaced by a normally open relay contact arranged 
to close under alarm conditions. 
At times it may be desirable to provide more than one mo 

tion detection device. if the additional devices are also of the 
type having a normally closed electromechanical relay 
described in connection with FIG. l, the contacts thereof are 
arranged in series with contact 34 between terminals D and E. 
If additional devices having transistor outputs of the type 
shown in FIG. 2 are to be provided, the output transistors 
thereof are placed in parallel with transistor T. 

Should, however, it be desired to employ motion detection 
devices of both types, the circuit arrangement of FIG. 3 should 
be used. He‘re a second alarm relay 35 ’ is shown in series with 
alarm relay 35 between terminals D and E and a second 
transistor output T; is shown in parallel with transistor T with 
both connected between conductor 39 and the junction of ter 
minal D and resistor R6. Operation of either relay 35 or 35' 
will open the circuit and deprive transistor T2 of base voltage. 
Similarly, if either transistor T or T’ becomes conductive, the 
base voltage for transistor T2 will be shunted. In either case, 
transistor T2 becomes nonconductìve and the system operates 
as previously explained. 

Testing of the individual devices may be accomplished with 
switch SW2 in the OFF position without transmitting alarm 
signals to the central station l0 by providing sufficient extra 
contacts (not shown) on switch SW3 ( one for each device) so 
that closure thereof will operate the testing means at each 
device and all devices are tested simultaneously. However, if 
the test should fail, there would be no immediate means for 
determining which device was faulty. Therefore the arrange 
ment of FIG. 3A is preferred. Here is shown an indicating unit 
37' having three additional switches SW4, SWS and SW6 each 
independently associated with a motion detection device. 
Each device may therefore be tested independently in succes 
sion thus eliminating the objection to the previous arrange 
ment. During such successive tests the silicon controlled recti~ 
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8 
tier SCR remains nonconductive so long as switch SW2 
remains in the OFF position. 

It may also be desirable at times to operate the system with 
reversed polarity and FIG. 4 shows the changes necessary for 
such operation. The batteries at the central station I0 are 
reversed so that the negative terminal of the normal operation 
battery 13 and the positive terminal of the test battery 16 are 
connected to ground at l5. At the protected premises 1l, the 
electronic component board 38 and indicating unit 37 (with 
no internal changes) are connected to the opposite side of the 
circuit. Thus terminals A. F, B which were formerly on the 
high side between foil circuits 2l, 22 are now on the low side 
between foil circuits 27, 30 and terminal C which was for 
merly at the ground side of foil circuit 27 is now at the battery 
side of foil circuit 22. Normal current flows from battery 13 
via the line l2 to the protected premises and returns via the 
ground connections 3l to l5 while the test current flows from 
battery 16 via the ground connections 15 to 3l and returns via 
the line l2. Under alarm conditions, the silicon controlled 
rectifier SCR connects terminal C to terminal A via conduc 
tors 47 and 39 to shunt resistor RX2 thereby increasing the 
current to operate the ground relay at the central station. 

While the invention has been described in conjunction with 
speciñc embodiments thereof and in specific uses, various 
modifications thereof will occur to those skilled in the art 
without departing from the spirit and scope of the invention as 
set forth in the claims. 
What is claimed is: 
1. In an electrical protection system in which a protected 

' place is connected to a station by a conductive line, 
said station having a source of direct current potential cou 

pled to said line and having current-sensitive means cou 
pled to said line to detect changes in current flowing 
through said line, 

said protected place having: 
at least one protective device of a disturbance-detecting 

type having alarm switch means the conductive state of 
which is changed from a normal to an alarm state in 
response to a disturbance of a particular type likely to 
be produced by an intruder in said protected place; 

manually controlled switch means operative in one mode 
to prevent a change in the conductive state of said 
alarm switch means to the alarm state from altering the 
current flow in said line; 

and said manually controlled switch means being opera 
tive in another mode to permit a change in the cond uc 
tive state of said alarm switch means to the alarm state 
to alter the current flow in said line; 

the improvement which comprises means for testing at least 
said one protective device comprising: 
a disturbance simulating means operable at will within 

said protected place to produce a disturbance of a type 
to which said disturbance detecting device is designed 
to respond; 

means for deriving an operating potential for use in 
sensing the state of conductivity of said alarm switch 
means from said source of direct current in said station 
when said manually controlled switch means is in either 
said one or said another mode; 

electronic switching means including means utilizing 
operating potential derived from said means for deriv 
ing potential to sense the state of conductivity of said 
alarm switch means; 

indicating means in said protected place for giving a 
recognizable indication of the state of conductivity of 
said alann switch means; 

and said electronic switching means including means for 
connecting said indicating means with said alarm 
switch means and said means for deriving potential 
only when said manually controlled switch means is in 
said one mode, 
whereby only when said manually controlled switch 
means is in said one mode the change of conductivity 
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of said alarm switch means to the alarm state in 
response to said disturbance simulating device is ef 
fective to produce said recognizable indication by 
said indicating device. 

2. An electrical protection system in accordance with claim 
l in which said alarm switch means comprises contact points 
movable to open or to closed position by an armature of an 
electrical relay actuated by said one protective device in 
response to a disturbance of said particular type. 

3. An electrical protection system in accordance with claim 
l in which said alarm switch means comprises a first transistor 
(T) changeable to conductive or to nonconductive state by 
said one protective device in response to a disturbance of said 
particular type. 

4. An electrical protection system in accordance with claim 
3 in which there is provided a second transistor (T2) and a 
first circuit branch connected across said means for deriving 
an operating potential said first circuit branch including diode 
means (D6 and D7) polarized to conduct current from one 
side of said means for deriving an operating potential to the 
base of said second transistor (T2) and a bias resistor (R7) 
connecting said base to the other side of said means for deriv 
ing an operating potential, the potential thus developed across 
said resistor (R7) being sufficiently high in value as to main 
tain said second transistor (T2) in conductive state, and in 
which said first transistor (T) is connected in series with a 
second circiìit branch shunted across said first circuit branch 
and effective when said first transistor (T) is in the conductive 
state to so reduce the value of said bias developed across said 
bias resistor (R7) as to render said second transistor (T2) non 
conductive, said diode means (D6 and D7) being effective to 
prevent the development across said bias resistor (R7) of a 
potential sufficiently high to maintain said second transistor 
(T2) in the conductive state even though in its conductive 
state said first transistor (T) is substantially less than fully con 
ductive. 

5. An electrical protection system in accordance with claim 
4 in which said protected place has at least one additional pro 
tective device of the disturbance-detecting type including an 
alann relay switch having contact points movable to open 
position in response to a disturbance detected by said addi« 
tional protective device, the contact points of said alarm relay 
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switch being connected in series with said first circuit branch, 
whereby when said contact points are open no potential will 
be developed across said bias resistor (R7) and said second 
transistor (T2) is thus rendered nonconductive. 

6. An electrical protection system in accordance with claim 
l in which said indicating means is a milliammeter, and in 
which said means for connecting said indicating means with 
said alarm switch means and with said means for deriving 
potential is a transistor (Tl) which is made conductive by the 
application to the base thereof of a potential directed thereto 
by the placing of said manually controlled switch means in 
said another mode, and in which said electronic switching 
means is eñ`ective to cause a flow of current through said 
transistor (Tl) and said milliammeter which gives a visual in 
dication of said current flow so long as said alarm switch 
means is not in an alarm state, and in which said electronic 
switching means is effective to render said transistor (Tl) 
nonconductive when said alarm switch means is in an alarm 
state thus terminating said ñow of current through said mil 
liammeter which gives visual indication of such termination. 

7. ln an electrical protection system in accordance with 
claim l the further improvement which comprises a silicon 
controlled rectifier (SCR) in said protected place for locking 
in an alami signal caused by a possibly momentary change in 
the conductivity of said alarm switch means when said 
manually controlled switch means is in said another mode, 
said silicon controlled rectifier (SCR) having an anode and a 
cathode connected in series with and polarized in the 
direction of current flow in a parallel branch of said line only 
when said manually controlled switch means is in said another 
mode, said silicon controlled rectifier (SCR) havinga ate 
connected with said electronic switching means, and said e ec 
tronic switching means being effective only when the state of 
conductivity of said alarm switch means is changed to the 
alarm state to supply to said gate a potential sufficiently high 
in value to render said silicon controlled rectifier (SCR) con 
tinuously conductive in the direction of polarization thereof 
thereby causing an increase in current flow in said line which 
will be detected by said current~sensitive means in said station 
and which will persist until said current flow in interrupted to 
restore said silicon controlled rectifier (SCR) to a nonconduc 
tive state. 

il * t t il 
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