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UNITED STATES 

2,050,665 

PATENT OFFICE 
2,050,665 

ELECTRICA, DEVICE 

George A. Matthews, Royal Oak, and Ralph H. 
Cook, Hazel Park, Mich., assignors to The De 
troit Edison Company, Detroit, Mich., a corpo 
ration of New York 

Application May 16, 1932, serial No. 611,674 
12 Claims. 

The invention relates to electrical systems for 
automatically operating alarm signals or Selec 
tively controlling apparatus from a remote point 
or other analogous uses. 
One of the important tises for our invention is 

in connection with so-called supervisory control 
Systems. Our improved system of supervisory 
control is in many respects far superior to any 
Other control heretofore used. It is particularly 
adapted for use in electric power distributing sys 
tems where the wires for the supervisory con 
trol are carried on the same poles used for the 
high tension lines. Our system employs a mini 
num number of wires, is absolutely reliable un 
der adverse conditions of operation and is pro 
vided with safety features which protect both the 
operators and the equipment from being sub 
jected to high voltages resulting from lightning 
discharges or falling of high potential conductors 
aCrOSS the control wires. However, it can be 
used without safety devices. 
Among the objects of our invention are the 

following: 
First, to provide selective remote operation of 

electrical equipment by the use of alternating 
current of a relatively low frequency, namely, 
15 to 500 cycles per second. 
Second, to provide a system in which a plu 

rality of frequencies may be sent over a metal 
lically, inductively or statically coupled circuit 
and Selectively segregated at the receiving end by 
apparatus which is electro-mechanically tuned. 
Third, to provide a system unaffected by ex 

ternal electrical conditions and capable of using 
apparatus tuned within narrow limits to exact 
predetermined frequencies capable of transmit 
ting sufficient power to not be adversely affected 
by changes in coupling capacity or inductance. 

Fourth, to provide electro-mechanically tuned 
apparatus of such sensitivity and selectivity as 
could not be obtained by electrical resonance 
alone. 

Fifth, to provide a control system having re 
ceiving relays which are not affected by surges 
and lightning disturbances. 

Sixth, to prevent faulty operation of the relays 
by falling of high tension lines on the conductors 
used in the control system or by other outside 
electrical disturbances. 

Seventh, to provide a system for remote con 
trol of line switches and other apparatus so de 
signed as to prevent accidental operation by out 
side electrical disturbances. 

Eighth, to simplify supervisory control systems 

(C. 179-78) 
thereby lessening the cost of installation with 
out sacrifice of dependability. 

Ninth, to make available simplified transmitte 
ting and receiving apparatus mechanically and 
electrically tuned to predetermined frequencies 
and adjustable to different frequencies. The 
frequency band is such that the coupling is 
effected without high-priced insulating devices 
and protective equipment. 
These and other objects are attained by the 

improved system hereinafter more fully described 
and illustrated in the accompanying drawings, 
Wherein 

Figure 1 is an electrical diagram of a system 
embodying Our invention; 

Figure 2 is a perspective view of a receiver; 
Figure 3 is a top plan view thereof; 
Figure 4 is a section on line 4-4 of Figure 3; 
Figure 5 is a transverse section on line 5-5 of 

Figure 3; 
Figure 6 is a view similar to Figure 4 showing 

a transmitter instead of a receiver; 
Figure 7 is a diagram illustrating a plurality 

of Sending and receiving units connected to a 
Common transmission line for selective operation 
of apparatus from a remote point; 
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Figure 8 is a diagram illustrating a system for 
operating remotely a pole top switch mechanism; 

Figure 9 illustrates a pole top switch mecha 
nisin; 

Figure 10 is a perspective view of a portion of 
the operating mechanism of Figure 9. 

Referring now to the drawings, Figure 1 shows 
a simple hook-up of a sending and receiving 
apparatus embodying Our invention. A repre 
Sents the sending apparatus, A' the receiving 
apparatus, and T the transmission line connect 
ing the two. The transmitter A comprises a steel 
spring or reed fo projecting from an adjustable 
swivel block and carrying at its outer end the 
adjustable weight 2. The spring as mounted 
is free to vibrate and for any predetermined 
setting of the adjustable weight 2 the spring 
has a definite frequency of vibration. The vi 
brating motion is known as isochronous motion. 
For vibrating the read 10 the transmitter is pro 
vided with a laminated electromagnet f3, the 
U-shaped yoke f4 of which is adjustably spaced 
from the reed. The coil 5 of the electromagnet 
is connected to a battery 6 through a spring 
contact which by bearing against a cooper 
ating contact 8 on the reed forms an inter 
rupter, completing the circuit when the reed 
fo is in the maximum displacement away from 
the electromagnet and in the neutral position 

30 

35 

40 

45 

50 

55 



O 

5 

20 

30 

35 

40 

45 

50 

55 

60 

65 

75 

2 
and breaking the circuit when the reed is in the 
maximum displacement toward the magnet. The 
circuit above mentioned includes the conductor 
9 leading from the negative of the battery 6 
to one side of the coil 5, the conductor 20 lead 
ing from the other side of the coil to the Spring 
contact 7, the conductor 26 leading from the 
reed fo to the switch 22, and the conductor 23 
leading from the Switch to the positive of the 
battery f6. Thus by closing the switch 22 the 
electromagnet 3 is alternately energized and 
deenergized, thus setting the reed in vibration 
at a frequency corresponding to its fundamental 
vibration period as that may be calibrated by the 
Weight. 

Cooperating with the vibrating reed are 
two spring contacts 24 and 25 which are carried 
by the swivel block A but insulated therefrom. 
These contacts are spaced so that the reed to 
alternately contacts with the same through the 
contact points 26 and 27 fixed on the reed. The 
contacts 24 and 25 are connected in circuit With 
the battery 6 through a transformer 28. The 
primary coil 29 of the transformer has one ter 
minal thereof connected by the conductor 30 
to the spring contact 24, while the other terminal 
is connected by conductor 3 to the Spring con 
tact; 25. The negative of the battery is connect 
ed to a center tap 32 on the primary by con 
ductor 33. Thus a circuit through the primary 
of the transformer is alternately completed in 
opposite directions by the contacting of the reed 
O with the spring contacts 24 and 25. This 

generates an alternating current, the frequency 
of which is identical with the vibration period 
of the reed 0. 
The secondary 34 of the transformer 28 is pref 

erably designed to produce a higher voltage, 
which of course is at the same frequency as the 
primary and this frequency may be transmitted 
to a remote point through any desired circuit 
Whether this be coupled metallically, inductively 
or statically as is well understood in the art. As 
shown, the transformer 28 is connected to the 
transmission line through a high voltage insul 
lating transformer 35 designed to protect the 
sending apparatus from any high tension cur 
rent which might be impressed on the transmit 
ting line from outside sources. The transmit 
ting line T, as shown, a two-way circuit con 
sisting of the conductors 36 and 37, although 
if desired a single conductor circuit might be 
used with ground connections. 
At the receiving end of the apparatus the 

transmission line is connected through another 
high voltage insulating transformer 38. The re 
ceiving apparatus A' is preferably of similar de 
sign to the transmitting apparatus A in that 
there is a vibratory reed 40 carried by an ad 
justable swivel block 4 and having at its outer 
send the adjustable weight 42. An electromag 
net 43 is arranged in an adjustably spaced re 
lation to the Vibratory reed and consists of a 
yoke 44 and coil 45. The coil 45 is in circuit 
with the secondary of the transformer 38 but 
a condenser 46 is placed in the circuit for the 
purpose of blocking off any direct current which 
might be imposed on the circuit as well as aid 
ing in the tuning of the coil 45 to a fixed fre 
quency corresponding to that which has been 
transmitted from the sending apparatus. The 
receiver is preferably arranged with a coil & 
surrounding the vibratory reed 4 in order to 
polarize the same. This coil is connected to a 
battery 38 by means of conductors 39 and 569. 

2,050,666 
Since the reed 40 is polarized it will be attract 
ed and repelled by the frequency imposed on 
the electromagnet 43 and will thus tend to Wi 
brate the reed 40 at exactly the same frequency 
as the incoming frequency. If the mechanical 
period of vibration of the reed is the same as 
the frequency of the current in the electromag 
net, the reed will be caused to freely vibrate at 
its fundamental vibration period. 
Mounted on the swivel block 4 are the two 

spring contacts 58 and 52 arranged on Oppo 
site sides of the vibrating reed and adapted to 
alternately contact with the contact points 53 
and 54 on the reed. The spring contacts 5 and 
52 are connected to a relay 55, the circuit being 
as follows: Conductor 56 connects both spring 
contacts 5 and 52 with one terminal of the 
relay, while conductor 57 connects the reed 40 
with the positive of battery 48 and conductor 58 
connects the negative of the battery to the oppo 
site terminal of the relay. 59 represents a nor 
maily open circuit adapted to be closed by the 
energization of the relay 55, the circuit including 
a battery 60 or other suitable power source and a 
signalling device 6 or other suitable electrical 
apparatus. 
In the operation of the simplified control Sys 

tem as above described and illustrated in Figure 
1, the closing of the switch 22 at the sending 
station operates to energize the signal device 6 
at the receiving station which may or may not 
be at a remote point. This operation is effected 
by first setting the vibratory reed to in opera 
tion through the electromagnet 3 and inter 
rupter 7. The reed vibrates at a definite pe 
riod and through the spring contacts 24 and 25 
sets up an alternating current of a frequency 
corresponding exactly to the fundamental me 
chanical vibraticn. This frequency is carried 
through a transmission line T and is finally in 
posed on the electromagnet coil 45 of the receiv 
ing apparatus A'. The vibratory reed 40 of the 
receiving apparatus being mechanically adjusted 
to have the same fundamental vibration as the 
sending reed O is caused to vibrate at its funda 
mental period by reason of the fact that the 
electromagnet is electrically and magnetically 
tuned to the same frequency. Under these con 
ditions the reed O vibrates to such an extent as 
to complete the circuit through the Spring con 
tacts 5 and 52 and energize the relay 55 which 
in turn completes the signal circuit 59. 
The system as thus far described is shown in 

a simplified form for the purpose of readily un 
derstanding the fundamental principles under 
lying the invention. However, in its practical 
application it will Ordinarily be used in conjunc 
tion with other electrical apparatus for obtaining 
the results desired in a Supervisory control Sys 
tem. One of the advantages of our System is 
that the sending and receiving apparatus may 
be tuned very exactly to precise frequencies SO 
that the receiver, for example, will not be af 
fected by frequencies differing as little as one 
cycle from that to which the receiver is tuned 
but will operate over a wide voltage range. Thus 
it is possible to independently operate a plurality 
of different instruments of different frequency 
over the same transmitting line. This is illus 
trated more fully in Figure. Wherein the send 
ing units A, B, C and D are all similar to the 
Sending unit. A previously described except that 
they are tuned to operate at different frequencies. 
For example, if the unit A generates a 70 cycle 
alternating current, the unit B may be adjusted 
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to generate a 72 cycle current, the unit C a 74 
cycle current, and the unit D a 76 cycle current. 
The corresponding receiving units A, B, C and 
ID' are also mechanically and electrically tuned 
to the same frequencies. Thus the units A, B, 
C’ and ID' are tuned respectively to 70, 72, 74. 
and 76 cycles per second. The sending battery 
6 is connected to each of the respective Send 

ing units through circuits including the control 
switches 22a, 22b, 22c and 22d. Each of the 
units is also connected in parallel to the in 
sulating transformer 35 in the same manner as 
previously set forth in connection with Figure 
1. At the receiving end of the System the units 
A, B, C and D' are connected in parallel with 
the insulating transformer 38. Also the receiv 
ing battery 48 is connected through the relays 
55a, 55b, 55c and 55d to the respective receiving 
devices in the same manner as previously Set 
forth. It will be noted also that the telephone 
transmission line T is provided with suitable 
fuses 39 in accordance with well known tele 
phone practice. 
In the operation of the multiple unit System 

as shown in Figure 7, the operation of the 
switches 22a, 22b, 22c or 22d either simultaneously 
or successively will generate alternating current 
of predetermined frequencies and impose the 
same upon the telephone transmission line. 
Each of the frequencies generated will be con 
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veyed to each of the receiving devices A, B, C 
and D' but only the frequency which corresponds 
to the tuned frequency of the particular receiving 
device will cause the vibrating reed thereof to 
operate. Whenever the frequency of the par 
ticular receiver is imposed thereon, however, it 
will cause the actuation of the corresponding 
relay. Thus it will be observed that by means 
of our invention it is possible to use a single 
line of conventional type for selectively operat 
ing a series of differently tuned receiving devices. 

It is to be noted that control systems of the 
type heretofore described can be advantageously 
used on existing signal lines with no interference. 
In other words, no matter what use is made of 
the line it will not operate the vibratory reed 
devices of our invention unless the current of 
the precise frequency is imposed thereon. Our 
invention in its preferred form uses relatively 
low frequencies in the range 15 to 500 cycles per 
Second. These low frequency values create 
small inductive and capacity values in the line 
impedance, thus allowing considerable variation 
in the length and type of line which may or may 
not be connected to the lines used for the Sig 
nal service or remote control. The low fre 
quency current permits the passage of the in 
pulses through iron core transformers or static . 
condensers, and therefore provides suitable 
means for high voltage insulation between the 
remote control equipment and the transmission 
line. 

In the receiving apparatus as illustrated in 
Figure 1 it is noted that the vibratory reed 40 is 
polarized. There are several advantages to this 
polarization: First, the sensitivity of the receiva 
ing relay is increased due to the magnetizing 
forces of both the polarizing coil 4 and the elec 
tromagnet coil 45. Second, the air gap between 
the vibratory reed 40 and the electromagnet core 
44 may be increased, thus preventing faulty op 
eration due to currents of different frequency 
which may be imposed on the coil 45. Third, the 
ampere turns may be so varied in the polarizing 
coil 4 that the reed 40 will cease to vibrate even 

the reed 40 is a flat spring having at its free end 

3 
when subjected to its critical frequency under 
certain conditions of voltage. The field due to 
the coil 45 will overcome the polarization effect 
of the coil 47, thus tending to cause the reed to 
vibrate at double its fundamental vibration pe- 5 
riod. However, since the reed can not mechani 
cally vibrate at this double frequency, the ulti 
mate effect is to stop the vibration entirely. 
Therefore apparatus constructed in accordance 
with our invention can be made responsive not 10 
only to a single frequency but also to predeter 
mined voltages at said frequency. 

In the broader aspects of our invention, how 
ever, it is not essential that the reed be polarized, 
it only being necessary to change the mechani 
cal vibratory period of the reed in order to con 
pensate for the lack of polarity. Thus in the 
unpolarized device the receiving reed WOuld not 
be identical mechanically with the transmitting 
reed, 
To illustrate more fully, without the polarizing 

coil the reed will vibrate at double the frequency 
of the imposed electrical frequency on the elec 
tromagnetic Coll. This is due to the fact that the 
reed is attracted by the electromagnet twice dur- 25 
ing each cycle. On the other hand, when the 
polarizing coil is used, the reed is attracted and 
repelled. Once during each cycle. 
While the apparatus used in Our improved sys 

tem may be built in various forms, we have shown 30 
in Figures 2 to 5 a preferred construction of the 
receiver. It is to be noted that the swivel block 
4 is mounted on a cylindrical post 70 secured in 
turn to a base plate 7. T2 is an arm secured to 
the base plate in which are threadedly arranged 35 
adjusting screws 73 and 74 which bear against 
the swivel block 4 on opposite sides of the post O. 
Thus the air gap between the reed and the elec 
tromagnet may be readily adjusted. As shown, 

5 

20 

40 
the longitudinal slot 75 through which extends 
a set screw 76 for clamping the weight 42 to the 
Spring. 
The contact springs 5 and 52 are secured to 

the swivel block 4 by means of the screws 77 and 
T8 which extend through the clamping blocks 79, 
80 and 8. Suitable insulating strips 82 are in 
serted on opposite sides of the respective springs 
to insulate the same from the swivel block. The 
vibrating reed 40 is also insulated from the swivel 50 
base by an insulating strip 83 and is attached by 
means of the Screws 84 and 85. 8 is a rib ex 
tending upwardly from the base to which is at 
tached a spool 88 containing the polarizing coil 
E. The coil surrounds the free end of the reed 55 

The transmitter is preferably of similar struc 
tural form to the receiver previously described-ex 
cept that the polarizing coil is omitted and a third 
Spring contact is provided to form the inter- 60. 
rupter as previously described in connection with 
Figure 1. The transmitter is shown in section in 
Figure 6 and it will be observed that it is similar in 
general construction to the corresponding section 
of the receiver illustrated in Figure 4. 
As heretofore stated, our improved system of 

Supervisory control may be utilized for the opera 
tion of signals or switching devices. Figure 8 
illustrates the invention applied to a system for 
operating remotely a pole top switch mechanism 70 
in a high tension electric transmission line. 

Figure 9 represents diagrammatically the con 
struction of the pole top switch mechanism itself. 
As illustrated in Figure 9, 90 is a pole adapted 

to carry at the top thereof the high tension line 75 



0. 

4 
9 which, for example, may be designed to carry 
24 k. W. a. The two portions of this line 9 AC. and 
9 b are respectively secured to the cross nember 
92 by supporting wires 93 and suitable insulators 
94. Mounted on the cross member 92 are two 
switch arms 95 and 96 adapted to Swing about the 
respective pivot points 97 and '98. The switch 
arms carry suitable insulators 99 and A between 
the outer and inner ends thereof. The high ten 
sion line portions are connected to the outer ends 
of the switch arms 96 and 95 by the flexible con 
ductors Oil and 02. A suitable linkage mech 
anism for opening and closing the Switch is en 
ployed and as shown this comprises the arms 3 
and 04 extending transversely to the Switch 
arms 95 and 96 and connected together by the 
link 05. 06 is an operating arm extending from 
the switch arm 95 and connected to the vertical 
actuating rod O which in turn is connected to 
the operating mechanism (8 located at a lower 
portion of the pole. 09 is a Supporting arm pro 
jecting laterally from the pole at a point inter 
mediate the operating mechanism and the pole 
top. The arm carries a housing 89 in which are 
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overrunning clutch 44. 

arranged coil springs and 2 adapted to react 
in opposite directions on the cross member 3 
carried by the vertical actuating rod 88. The 
operating mechanism 888 is shown as comprising 
an electric motor 6 mounted to drive a WOrn 
wheel through worn 8. 
Any suitable form of mechanism may be en 

ployed at this point but, as shown in Figure 10, it 
is preferable to have a shaft 40 to which the 
worm wheel 7 is connected through a Suitable 

The shaft 40 carries 
at one end the crank 42 to which is attached the 
actuating rod O. Through the shaft 4 the 
crank 42 is connected to limit switches 38 and 
39. These Switches as shown comprise the sta 

tionary contacts 43 and 44 and the respective 
cooperating contacts 45 and 46. The COOper 
ating contacts are in turn formed on Spring arms 
47 and f48 which in turn are supported on the 

follower arms 49 and 59, each of which is pivot 
ally mounted on the pivot shaft 5 fl. 52 and 
53 are cams on the shaft 40 with the high por 

tions 54 and 55 arranged 180° apart. The foll 
lowers 49 and 50 ride upon the respective cams 
52 and 53 and the arrangement is such that the 
contacts 43 and 45 are closed when the crank 
is in the lowermost position and the contacts 44 
and 46 are closed when the crank is in its high 
est position. m 

Beneath the high tension line 9 the pole 90 
is adapted to support an overhead telephone line 
which preferably consists of the two conductors 
4 and if 5. This line may be used for ordinary 

telephone purposes and it may also be utilized 
in our system for the remote control of the pole 
top SWitch mechanism. 
In the electrical diagram shown in Figure 8 

the telephone line is represented by the reference 
characters 4 and 5. a 9 represents the send 
ing station in which there is a telephone 20, a 
pole top opening switch 2 and closing switch 
882. The sending station is coupled to the tele 
phone line through the insulating transformer 
23. Connected to the opening switch S2 is a 

vibrating reed transmitter 824 of the type pre 
viously described and connected to the closing 
Switch 22 is a vibrating reed transmitter 825 of 
a similar type. These two transmitting devices 
have reeds vibrating at different fundamental 
periods, thus generating in the transformer 26 
alternating currents of different frequencies. 

2,050,665 
82 represents the receiving station for Operat 

ing the pole top switch mechanism 8. The tel 
ephone line is coupled to the receiving station 
through the insulating transformer 28. 29 and 
G30 represent vibrating reed receivers of the type 5 
heretofore described. Receiver 829 is tuned me 
chanically and electromagnetically to respond to 
the frequencies generated by the transmitter 24 
and the receiver 30 is correspondingly tuned to 
respond to the frequencies generated by trans 
mitter 25. 3 is a relay Operated by the Wi 
bration of the reed in receiver 29 and 32 is the 
corresponding relay for receiver 36. 33 and 
34 represent respectively sealing-in relays for 
the opening and closing circuits respectively. 
These relays are connected to the stationary con 
tacts 43 and 44 respectively, and the limit 
switches 38 and 39. The cooperating contacts 
45 and 46 respectively are connected together 
by a conductor 56 which leads to the relay 37.20 

O 

5 

The electric motor 6 is arranged in circuit with 
the operating battery 35 through the bridging 
contact 36 carried by the relay 3. 

The arrangement described above and fully 
illustrated in Figures 8, 9 and 10 is such that upon 25 
the actuation of the receiver 29 the relay 3 is 
closed which in turn completes a circuit through 
relay 33, contacts 45 and 43 of limit Switch 
A38 and relay 3. . The closing of the relay 37 
actuates the switch 36, thereby connecting the 30 
motor f6 in series with the battery 35 and start 
ing the motor. The closing of the relay 33 com 
pletes the circuit through relay 37 independently 
of the relay Switch 3 so that upon release of 
the relay 3 the motor 6 continues to operate. 
The motor thereupon drives the worm wheel 7 
and through the overrunning clutch 4 drives 
the shaft 40 and crank 42 from its lowermost 
position to its uppermost position. The move 
ment of the crank in turn operates the rod Ol 
and closes the pole top Switch when the Crank 
has reached the upper limit of its movement. 
The limit switch 38 through the can 52 with 
draws the contact 33 and breaks the circuit 
through the relay 3. The deemergization of 
the relay f37 opens switch 36, deenergizing 
motor 6. 

It will be understood that in the above, de 
scription the closing of the pole top switch is de 
pendent upon the actuation of the receiver 29 50 
which in turn is responsive only to the particular 
frequency generated by the transmitter 24. 
Thus the operation of the closing switch 2 will 
close the pole top switch but any other electrical 
energy in the telephone line will have no effect. 
For opening the pole top switch the operating 
switch 22 is actuated, energizing the transmitter 
825 and generating a frequency to which the re 
ceiver. 30 is tuned. AS Soon as the vibrating reed 
of receiver 30 is operated the relay 32 is closed 60 
and this in turn completes a circuit through relay 
834, contacts 44 and 46 of limit switch 39 and 
relay 3, thereby energizing the relay 3. Thus 
in the same manner as previously described, the 
Switch 36 is closed, the motor 6 set in opera- 65 
tion and continued in Operation independently of 
the relay 32 by reason of the sealing-in relay 34. 
The operation of the motor now causes the crank 
42 to move from its uppermost position to its 
lowermost position, thus drawing downwardly on 70 
the actuating rod (97 and opening the pole top 
Switch. The motor continues in operation until 
the limit switch 39 reaches the point where con 
tacts 44 and 46 are separated by the cam A53 
and thereupon the notor is deemergized. 
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Thus it will be observed that the mechanism 

disclosed in Figures 8, 9 and 10 may be used to 
open and close pole top switches by a controlling 
mechanism operated at a distant point. 
What we claim as our invention is: 
1. In an electrical device of the class described, 

a vibratory reed, an electric contact point on said 
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reed and a cooperating contact arranged within 
the amplitude of movement of Said reed, an 
electromagnet operatively associated with Said 
reed and the cooperating means for simultane 
Ously moving said reed and contact to adjust 
the distance between said reed and Said electro 
magnet. 

2. In an electrical device of the class described, 
a vibratory reed, contact points on said reed, a 
pair of contacts on opposite sides of Said reed 
within the amplitude of movement of the con 
tact points thereof, an electromagnet operatively 
associated with said reed and means for simul 
taneously moving said reed and contacts to ad 
just the distance between said reed and said 
electromagnet. 

3. In an electrical device of the class described, 
a base, an electromagnet mounted on said base, 
a vibratory reed having the free end operatively 
associated with said electromagnet, a block Sup 
porting the fixed end of said reed and pivotally 
mounted on said base for moving said reed to 
adjust the distance between the free end of Said 
reed and said electromagnet, contact points on 
Said reed and cooperating electric contacts car 
ried by said block and arranged. On opposite sides 
of Said reed and means for Securing said block 
to said base in adjusted position. 

4. In an electrical device of the class described, 
a base, an electromagnet mounted on said base, 
a vibratory reed having the free end operatively 
aSSOciated with Said electromagnet, a block Sup 
porting the fixed end of said reed and pivotally 
mounted on said base for moving said reed to 
adjust the distance between the free end of said 
reed and said electromagnet, electric contacts 
carried by said block and arranged on opposite 
sides of said reed, cooperating contact points on 
opposite sides of said reed, a bracket on Said 
base adjacent said block and adjusting Screws 
in said bracket engaging said block on Opposite 
sides of the pivotal axis thereof. 

5. A vibratory reed receiver comprising an 
electromagnet having a field coil and adjacent 
pole pieces, a vibratory reed extending across, on 
the same side of and adjacent to said pole pieces, 
means for energizing said electromagnet with 
alternating current and means rendering said 
reed responsive to alternating current flow in said 
field coil of a frequency Substantially identical 
with natural frequency of vibration of said reed, 
Said means comprising a polarizing coil ener 
gized with direct current surrounding a portion 
Of Said Treed. 

6. A vibratory reed receiver comprising a base, 
a U-shaped electromagnet on said base, a vibra 
tory reed having One end Secured to said base 
and the other end extending across the open end 
of said U-shaped magnet on the same side there 
of and a polarizing coil surrounding the por 
tion of said reed adjacent said magnet and hav 
ing a substantial portion thereof outside of the 
magnetic circuit of said magnet, said polarizing 
coil when traversed by direct current operating, 
to render said reed responsive to an alternating 
magnetic flux of the frequency to which said 
reed is mechanically tuned. 

7. A vibratory reed receiver comprising a base, 

5 
a U-shaped magnet COre On Said base, an al 
ternating current coil on said core, a vibratory 
reed having the free end extending across the 
Open end of Said U-shaped magnet core on the 
Same side thereof, a block Supporting the fixed 
end of Said reed and pivotally mounted on said 
base for moving said reed to adjust the distance 
between the free end of said reed and said mag 
net core, a pair of electric contacts carried by 
Said block and arranged on opposite sides of said 
reed, contact points on said reed, means for Se 
curing said block to Said base in adjusted posi 
tion, a polarizing coil surrounding a portion of 
Said reed and having a portion of its circumfer 
ence extending between the open ends of said 
U-shaped magnet core, means for energizing said 
polarizing coil with direct current, whereby said 
reed will vibrate at its natural frequency when 
alternating current of the same frequency is Sup 
plied to the coil on said core, and an electro-re 
Sponsive device connected through said contacts 
and contact points to a current source whereby 
the vibration of said reed will close circuits to 
energize the same. 

8. A Supervisory control system comprising a 
vibrating reed transmitter, a vibrating reed re 
ceiver located at a point remote from said trans 
mitter, said vibrating devices each comprising a 
magnetic core, a coil surrounding a portion of 
Said core, a mechanically tuned reed operatively 
associated with said magnetic core and contacts 
Operatively associated with said reed, said reeds 
being tuned to the same frequency of vibration, 
Said transmitter having a circuit interrupter op 
erated by said reed and connected through said 
coil to a source of direct current, a transformer, 
means Operated by Said reed and said contacts for 
alternately producing in said transformer equal 
and opposite direct currents of the same fre 
quency as the vibration period of said reed there 
by generating an alternating current in said 
transformer, a telephone line having stations at 
the remotely spaced points where said transmit 
ter and receiver are located, insulating trans 
formers at each of said stations, one of said 
transformers being electrically connected to said 
alternating current transformer of said trans 
mitter, said receiver having the aforesaid coil 
thereof electrically connected to the other of said 
insulating transformers, a condenser in series 
with said receiver coil for tuning the same to the 
frequency of said transmitter and a polarizing 
coil surrounding a portion of the reed in said 
receiver to condition said reed for vibration at 
its normal frequency when the coil on said core 
is traversed by alternating current of the same 
frequency. 

9. A Supervisory control system comprising a 
vibrating reed transmitter, a vibrating reed re 
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ceiver located at a point remote from said trans- 80 
mitter, said vibrating devices each comprising a 
magnetic core, a coil surrounding a portion of 
said core, a mechanically tuned reed operative 
ly associated with said magnetic core and con 
tacts operatively associated with said reed, said 
reeds being tuned to the same frequency of vibra 
tion said transmitter having a circuit interrupter 
Operated by Said reed and connected through 
said coil to a source of direct current, a trans 
former, means operated by said reed and said 
Contacts for alternately producing in said trans 
former equal and opposite direct currents of 
the same frequency as the vibration period 
'of said reed thereby generating an alternating 
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current in said transformer, a two wire telephone is 
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line including spaced stations adjacent said 
transmitter and receiver, insulating transformers 
at each of Said stations, one of Said transformers 
being electrically connected to said alternating 
current transformer of said transmitter, said re 
ceiver having the aforesaid coil thereof elec 
trically connected to the other of said insulating 
transformers, a condenser in series with said re 
ceiver coil for tuning the same to the frequency 
of Said transmitter and a polarizing coil Sur 
rounding a portion of the reed in said receiver to 
condition said reed for vibration at its normal 
frequency when the coil on said core is traversed 
by alternating current of the Same frequency. 

10. In a Supervisory control system, the com 
bination with a telephone line connecting tele 
phone stations at spaced points, said telephone 
line being of the type having effective capacity 
and inductance which vary in accordance with 
conditions of use, of a vibrating reed transmitter, 
a vibrating reed receiver, said vibrating devices 
each comprising a U-shaped magnetic core, a 
coil Surrounding a portion of said core, a reed 
of the same vibration frequency extending across 
and adjacent the open end of said U-shaped core 
and a pair of contacts On opposite sides of said 
reed, said transmitter having a circuit inter 
rupter operated by said reed and connected 
through said coil to a source of direct current, 
a transformer connected through said contacts 
with a source of direct current to alternately 
produce equal and opposite direct currents 
through said transformer and generate an alter 
nating current, said transmitter and Said re 
ceiver being located at widely separated points 
and adjacent said telephone line, an insulating 
transformer electrically coupling said generating 
transformer With said telephone line, a second 
insulating transformer electrically coupling said 
telephone line to said receiver, a Condenser con 
nected in Series with Said Second insulating trans 
former and Said receiver coil for turning the latter 
to the frequency of said transmitter, a polarizing 
coil surrounding a portion of said receiver reed 

5 adjacent said U-shaped core and connected to a 
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source of direct current thereby to condition said 
receiver reed for vibration at its normal fre 
quency when the coil on said core is traversed by 
alternating currents of the same frequency, and 
an electro-responsive device connected through 
Said receiver contacts to an electric current 
source forming a circuit adapted to be completed 
upon vibration of said receiver reed. 

11. In a supervisory control system the com 
bination with a telephone line connecting tele 
phone equipment, at Spaced points, said tele 
phone line having variable capacitance and 
inductance in accordance with conditions of use, 
and insulating transformers for protecting said 
line against high voltage, said transformers be 
ing located at points spaced apart along said line, 
of an electro-mechanically tuned means elec 
trically connected to said telephone line by one 
of Said transformers for generating an alternat 
ing current of predetermined frequency within 
the range of 15-500 cycles per second, an elec 
tro-mechanically tuned means electrically con 
nected to said telephone line by another trans 
former at a point spaced from the trans 
former of Said first means and responsive to said 
predetermined frequency and means operable 
upon the mechanical vibration of Said last men 
tioned means for operating a relay to close a 
working circuit. 

12. In an electrical device of the class de 
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scribed, a base, a U-shaped electro-magnet av 
ing two pole pieces fixed to said base, a block piv 
otally mounted on said base, a reed secured to 
said block having the free end thereof extenda 
ing from said block across and on the Sane Side 
of both of Said pole pieces, a pair of Spring con 
tacts secured to said block having the free ends 
thereof extending from said block in the same di 
rection as said reed and on opposite sides thereof 
and means for pivotally adjusting said block to 
vary the spacing between said reed and said pole 
pieces and to maintain the same relation between 
said reed and said spring contacts. 

GEORGE A. MATHEWS. 
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