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1. 
The present invention is concerned with im 

- Claims. (C. -31) 

provements in control, signaling and/or similar 
Systems, the purpose of which is to eliminate 
for all practical purposes any possibility of a 
Wrong control or wrong signaling while obtain 
ing immediate signaling of trouble likely to af 
fect the operation of the system. 
One of the objects of this invention is to pro 

yide a system in which the energy required for 
the transmission of control or signaling is trans 
mitted from the controlled station to the control 

O 

station and retransmitted either transformed or ; ; 
not from the control station to the controlled 
station in Order to cause the desired control or 
signaling. . . . . 

A further feature of this invention is presented 
5 

in the fact that the energy required for the trans 
mission of control or signaling is transmitted 
from the controlled station to the control station 
in the form of alternating current, transformed 
into continuous current at the control station 
and returned in this form to the controlled sta 
tion in order to cause the desired control or sig 
naling. r . . . . . . . . 

A still further feature of the invention is pre 
sented in the fact that the alternating current 
energy is transmitted from the controlled sta 
tion to the control station over two conductors 
of a line linking the two stations, transformed 
into continuous current at the control station, 
and sent back to the controlled station over the 
two line conductors in order to effect the desired ..., 
Control or signaling. 
A still further advantage of the invention 

resides in the fact that the energy transmitted 
from the controlled station to the control sta 
tion is utilized during the interval between con 
trolling or signaling Operations to effect: a con. 
tinuous testing of the installation and signaling 
any trouble developing, and likely to affect its 
Operation, '.... . . . . . . . . - 
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Another feature of the invention resides in the ... 
fact that the polarity of the continuous current 
applied to the line conductors during the interval 
between controlling operations, to effect the con 
tinuous testing of the line and associated equipa 
ment, is reversed at the moment of transmitting 
the control or the Signaling. Current. . . . 

Still another feature of the invention is foun 
in the arrangement in the control or signaling 
circuit of telephone circuits allowing establish 
ment of telephone communication between the 
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Control station and the controlled station, such 
'communication being under no circumstances 
capable of producing interference with the con 
trol or signaling functions of the System. 
These, as Well as other objects and advan 

tages of this invention will be apparent from 
the following detailed description of one embodi 
ment thereof, which is not given in a limiting 
sense, but rather by way of example. 
This invention resides substantially in the 

combination, construction, arrangement and 
relative location of parts, all as will be described 
in detail below. 
In the accompanying drawing the single fig 

ure comprises a schematic and diagrammatic ill 
lustration of the embodiment thereof selected 
for the purpose of disclosing the invention, 
The control station has been generally indi 

cated by the reference numeral PCM and the 
controlled station is generally indicated by the 
reference numeral PCE. The line comprising 
the conductors I, and L2 extends between the 
two stations which may be separated any re 
quired distance as indicated by the broken line 
portions of these conductors. The signal and/or 
control current is supplied from any suitable 
alternating current source by the fused line ll, 
l2 to the primary of the transformer T. The 
Secondary of this transformer is connected as 
shown through proper protection devices such 
as fuses to the controlled station end of the line 
conductors L.f., 2. These conductors extend to 
the Control station and are connected to the 
primary of a transformer T2. The secondary of 
this transformer has its terminals connected 
aCOSS the input terminal of a Suitable rectifier 

As those skilled in the art will appreciate, 
the rectifier may be of several acceptable forms, 
and may include as illustrated a plurality of rec 
tifying devices connected in a bridge circuit as 
ShOWn. A circuit for the signal lamps L0 and 
Lot2 is arranged as shown in conjunction with the 
switches 2, 5, 22 and 3, as will be later de 
Scribed. 
The positive terminal of the rectifier Re is con 

nected by a line to the movable contact of switch 
3 which is also connected by a wire to One ter 
minal of the magnet . The other terminal of 
this magnet is connected to one of the contacts 
of a switch Cim. The other terminal of this 
switch is connected to the negative terminal of 
the rectifier and to the movable contact of Switch 
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f . The signal or alarm circuit comprising the 
Conductors A and A2 includes the series switch 
4 and the shunt switches 2 and 32. The back 
contact of Switch f3 is connected to the magnet 
2 which is grounded as shown. The back con 
tact of switch is connected to the magnet 3, 
Which in turn is connected to the mid-point of 
the primary of the transformer T2. This point 
is also connected through a condenser Co.2 to 
the secondary of a transformer t2 for coupling 
the telephone equipment P2 to the line. The 
other terminal of the secondary of transformer. 
t2 is grounded as shown, 
The midpoint of the secondary of transformer 

T is connected to the negative terminal of a 
rectifier rf whose positive terminal is connected 

0. 

to the magnet 4, which in turn is grounded at its ... 
other terminal and connected to one contact of 
the switch cm. The negative terminal of the 
rectifier r is connected to one terminal of a go 
switch 4, the other terminal of which is con 
nected to one terminal of magnet 5, and to the 
positive terminal of a rectifier r2. This terminal 
is also connected to the other terminal of Switch 
: cm? and through a condenser as shown to 
ground. The negative terminal of irectifier r2 is 
connected through the resistance R, to ground. 
the telephone equipment P is connected to the 

stransformer it, the secondary of which has one 
terminal grounded and :the other terminal (con 
nected through condenser Cod to the midpoint of 
the secondary of transformer T. 
As diagrammatically illustrated in the draw 

ings, the contacts or switches; controlled by the 
Various:magnets are shown in vertical alignment 
thereWith. Thus the Switches 5, ?2, 4, ft3 and 
frt are operated by the magnet . Switches 22 
and 2 are operated by the magnet;2. Switches 
3:l and 32 are operated by the magnet 3. Switch 
4 is operated by the magnet 4. Switch:5 is 
operated by magnet 5 and controls the equip 
sment CM or a signal; associated therewith. The 
(diagrammatic illustration of the equipment (CM 
is provided to indicate that either the control 
thereof or a signal in connection therewith is 
really independent of the nature of the equip 
ment, as will be obvious to one skilled in the gart. 
The various magnets and switches controlled 
thereby are represented by well known electro 
magnet relays, of which many practical forms 
are available. - 
The operation of this system will now be de 

SOribed. When the system is in use the alter 
'nating current source connected to the conduc 
tors it? and t2 is supplying current to the net 
tWork. This current is applied to the transmis 
Sion line if and L2 through the transformer T 
and from the line through the transformer T2, 
aCrOSS the input terminals of the rectifier Re. 
This condition exists throughout normal-opera 
tion of the system. As a result of this -a, -circuit 
Will be completed to the relay magnets 2 and .4 
as follows: from ground through magnet 2, the 
movable finger of switch 3 and the back con 
tact normally engaging it to the positive termi 
nal of rectifier Re, from the negative terminal of 
this rectifier through the movable contact of 
Switch and its back contact, magnet 3, mid 
point of the primary of transformer T2 over the 
conductors L and IL2 in parallel to the midpoint 
of the secondary of transformer T and from 
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there to and through the rectifier ri, and the 
Winding of magnet 4 to ground. The magnets 2 
and 4 in this circuit are energized while the mag 

4. 
resistance between it and the relays 2 and 4 and 
the number of ampere turns on these magnets 
respectively. Thus Switches 3 and 32 remain in 
the position shown, but switch 4 is opened, 
SWitches f5 and 2 are opened, Switch 4 is closed, 
Switch 3 is on its back contact, and switch f is 
On its back contact. One of the results of this 
circuit alignment is as will be seen that signal 
ilamp Ta is connected across the 'secondary of 
transformer T2 through switches 3 and 22 and is 
therefore energized. So long as this light re 
mains energized the operator at the control sta 
tion is signaled...that the circuit is in good operat 
ling condition. 

"If it be assumed that an Open circuit on the 
line, comprising:the conductors L.f. and L2 occurs, 
it follows that the circuit for magnet 2 is opened, 
with the result that switch 22 first opens and 
switch 2, which was open closes. Signal lamp 
La is extinguished, indicating trouble on the 
line. The closing of switch 2 completes the 
alarm -circuit Al-A2 setting a suitable alarm, 
not shown, in Operation, further signaling to the 
operator that something is Wrong with:the line. 

: In the eWent that the ground connection at 
ceither station or both of them developed a very 
thigh resistant condition the same result, namely 
...the extinguishing of:light Ital and the energiza 
tion of the alarm will follow, indicating that the 
System is not operating properly. 
Should either-or both of the line conductors L 

or L2, become:grounded, magnet4 becomes short 
circuited in fan-obvious manner, with the result 
ithat magnet 3 is energized to operate switches 
3t and 32. The operation of switch 3-opens the 
(circuit for lamp La extinguishing it. The op 
ceration of SWitch 32 Will, complete the alarmicir 
cuit A?-A2 giving a further signal of trouble 
On the line, 

In the sevent that energy either ceases to be 
transmitted from the controlled station PCE to 
ithe control station PCM, or ceases for any rea 
son to be received at PCM, the supply of energy 
far the relay, 2 will be cut off so that as before, 
lamp Lal will be-extinguished-and-the-alarm cir 
cuit will be completed. Thus it will be seen that 
so long as the signal by supervisory lamp Lad is 
energized the circuit is in operating condition, 
but:as soon as it is extinguished from;any one of 
the several possible reasons explained above, 
troubleton the line:Will be indicated. 

in order to cause transmission of a control 
signal to the controlled station the switch Cm is 
closed, completing a circuit for the magnet 
which is held as long, as this switch is closed. 
This circuit is obvious from the reirawing. The 
energization of magnet ; closes switches 5 and 
(2,Opens switch 4, shifts the positive side of the 
rectifier:Reto the front contact of Switch 3, and 
shifts the "negative connection of the rectifier to 
the front contact of switch f. The closing of 
switches. 2 and if 5 during this period maintains 
the circuit for the supervisory lamp Lal. The 
opening of switch 4 breaks the signal alarm cir 
cuitiduring this period. 'The operation of Switches 
- and 3. connects the rectifier Rein circuit with 
them and ground, as will be readily seen from 
the-drawings. At this time magnet 4 is not ef 
fectively energized and switch 4 is closed. The 
shifting of switch 3 breaks the circuit for mag 
net 2 so that "switch 22 opens and switch 2. 
closes. The -circuit for magnet 3 upon the clos 
ing of switch 4 is completed through switch. 4-1, 
magnet 5, rectifier r2 and resistance:R to ground. 

net 3 remains de-energized owing to the relative 75 Magnet 5 remains energized but magnet 3 does 
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not remain energized owing to the high value of 
resistance R, in Series with the resistance of mag 
net 5. 
The energization of magnet 5 closes Switch 5, 

causing the equipment CM to undergo the de 
sired control, or causing the operation of the 
signal device associated thereWith. When the 
signaling operation has been effectively com 
pleted Switch cm. is closed by the operation of 
the control or signal apparatus, so that rectifier 
r2 and resistance R are short-circuited. As a re 
sult the current for the magnet 3 is strong enough 
to energize the magnet so as to close Switch 32 
and operate switch 3... The closing of Switch 32 
does not complete the ... alarm circuit because 
Switch 4 is open. However, the operation of 
switch 3 causes the signal lamp La2 to be ener 
gized through closed switch. 5, the front contact 
of Switch 3, arid closed switch 2, indicating at 
the control station that the control signal has 
been properly transmitted and the desired con 
trol or signaling at the controlled station has 
been effected. Upon the opening of switch Cm. 
at the completion of this operation, the control 
circuit is broken and the parts returned to the 
normal position shown in the drawings, at which 
time, of course, the alarm circuit is open at 
SWitch 2 and the Supervisory lamp Tal is op 
erated. 
Telephone communication can be effected over 

the circuit from either station Pi and P2. The 
secondary of transformer t2 is grounded at one 
terminal and its other terminal is connected 
through the capacitor Co2 to the primary of 
transformer T2, over the line conductors L-L2 
in parallel to the midpoint of the secondary of 
transformer T, and thence through the capaci 
tor Co and the secondary of transformer it to 
ground. Thus the telephone circuit is ready for 
operation at all times without interference with 
the other functions of the circuits. 
From the above description it will be seen that 

the subject matter of this invention can be ap 
plied in various physical forms without departure 
from the novelty thereof. For example, those 
skilled in the art will appreciate that capacitive 
coupling devices could be employed in place of 
the transformers without affecting the basic op 
eration of the system. I do not, therefore, de 
sire to be strictly limited to the disclosure as 
given herein for illustrative purposes, but rather 
by the scope of the appended claims. 
What is claimed is: 
1. In a control and signal System a controlled 

station, a control station, a circuit comprising two 
line wires connecting the stations, means at the 
controlled station applying an alternating cur 
rent to said circuit for transmission to the Con 
trol station, means at the control Station for 
rectifying said current and applying it with a 
given polarity to a second circuit between the 
stations comprising the line Wires, in multiple 
and the ground, means at the control station 
for reversing the polarity of application of the 
rectified current to said second circuit, and means 
at the controlled station responsive to such re 
versal for accomplishing a desired control. 

2. In a control and signal System a controlled 
station, a control station, a circuit comprising 
two line wires connecting the stations, means at 
the controlled station applying an alternating 
current to said circuit for transmission to the 
control station, means at the control station for 
rectifying said current and applying it with a 
given polarity to a second circuit between the 
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stations comprising the line wires in multiple and 
the ground, means at the control station for 
reversing the polarity of application of the recti 
fied current to said second circuit, means at the 
controlled station responsive to such reversal for 
accomplishing a desired control, means responsive 
to said accomplished control to cause a variation 
of said reversed current, and means at the control 
station responsive to said variation of current for 
indicating the accomplishment of said control. 

3. In a control and signal system a controlled 
station, a control station, a circuit comprising 
two line wires connecting the stations, means at 
the controlled station applying an alternating 
current to said circuit for transmission to the 
control station, means at the control station for 
rectifying said current and applying it with a 
given polarity to a circuit between the stations 
comprising the line wires in multiple and the 
ground, means in said first circuit at the control 
station for indicating a variation of the current 
flowing in said circuits, means in the Second cir 
cuit for controlling the connection of the indi 
cating means in circuit and thereby supervising 
the first and second circuits and the alternating 
current applying means, means at the control 
station for reversing the polarity of application 
of the rectified current to said second circuit, 
means at the controlled Station responsive to 
such reversal for accomplishing a desired Con 
trol, means responsive to said accomplished con 
trol to cause a variation of Said reversed cur 
rent, and means at the control station responsive 
to said variation of current for indicating the 
accomplishment of Said control. 

4. In a Control and Signal System a COntrolled 
station, a control Station, a circuit comprising 
two line wires connecting the stations, means at 
the controlled station applying an alternating 
current to said circuit for transmission to the 
control station, means at the control station for 
rectifying said current and applying it. With a 
given polarity to a circuit between the Stations 
comprising the line wires in multiple and the 
ground, means in said first circuit at the control 
station for indicating a variation of the current 
flowing in said circuits, means in the Second cir 
cuit for controlling the Connection of the indi 
cating means in circuit and to thereby supervise 
the first and second circuits and the alternating 
current applying means, means at the control 
station for reversing the polarity of application of 
the rectified current to Said second circuit, means 
at the controlled Station responsive to Such re 
versal for accomplishing a desired control, 
means responsive to said accomplished control to 
cause a variation of said reversed current, a sec 
ond indicating means in the first circuit, and 
means responsive to said variation of current for 
controlling the connection of the Second indi 
cating means and thereby indicate the accom 
plishment of said control. 

5. In a system of the type described including 
a control station and a controlled station, the 
combination including a pair of conductors ex 
tending between the control station and the 
controlled station, means at the controlled sta 
tion end for generating alternating current and 
connected with both conductors as a complete 
circuit to transmit the current to the control 
Station end of the conductOS, a rectifier Con 
nected to the parallel conductors at the control 
station to transmit direct current to the con 
trolled station, a grounded direct current circuit 
between the control station and the controlled 
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station connected with the output terminals of 
said:rectifier 'including said conductors in paral- REFERENCES CITED 
lel, a Supervisory circuit at the controlled sta- The following references are of record in the 
tion, means for opening and closing said Super- file of this patent: 
Visory circuit, and means at the control station 5 
for controlling said means at the, controlled sta- UNITED STATES PATENTS 
tion-over said...rectifier circuit, whereby direct, and Number Name Date 
alternating currents are simultaneously trans- 1,719,471 Hoffman ------------ July 2, 1929 
mitted between said control and controlled 'sta- 2,037,565 Dozler ------------- Apr. 14, 1936 
tions without interference between said currents. 10 2,039,405 Green -------------- May 5, 1936 

6. In the Combination of claim.5, a signal de- 1,740,485 Wensley ------------ Dec. 24, 1929 
vice at the control station, and means at the con- 1765,475 White -------------- June 24, 1930 
trolled Station for energizing Said signal device 1,142,252 Harkness ----------- June 8, 1915 
upon the opening of said supervisory circuit. 1,754,239 Niles -------------- Apr. 15, 1930 

7. In the combination of claim 5, a signal de- 5 2,318,364 Bostwick ------------ May 4, 1943 
Vice at the -control station, and means for con 
necting Said, signal-device to said conductors upon FOREIGN PATENTS 
the completion of the operation requiring the Number Country Date 
actuation of the supervisory circuit. 191,697 Switzerland -------- Sept. 16, 1937 
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