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To all thom, it may concern: 
Be it known that I, HENRY P. CLAUSEN, 

a citizen of the United States, residing at 
Mount Vernon, in the county of Westchester 
and State of New York, have invented cer 
tain new and useful Improvements in Elec 
tric Signaling Systems, of which the fol 
lowing is a full, clear, concise, and exact de 
scription. v 
This invention relates to signaling Sys 

tems, and has particularly to do with the 
transmission of intelligence between tele 
phone operators. 

In certain telephone systems, it is neces 
sary for an A operator to cause the display 
of a telephone number before a B Operator. 
Heretofore this has been accompished 
through complicated circuits and much ap 
paratus. The present invention provides a 
simple circuit arrangement, and a Small 
amount of Sturdy apparatus which is quick 
and Sure in action. 
The feature of this invention is the use of 

alternating currents of different frequencies 
for the transmission of impulses whereby an 
indicator is set at a distant operator’s posi 
tion. The impulses of alternating Current 
are received over a common wie by an. 
electromagnet which controls a se? of tuned 
reeds, and which selectively sets these reeds 
in vibration. The vibration Of a Selected 
reed cioses a circuit between ground and 
one of ten common conductors leading to 
the indicating device proper, so that when 
SUch devices are ac?uated, they will je con 
ürolied in their Setting by Such eiec?ricaily 
distinguished common conductors. 

in öhe drawings, Figure i diagraNNati 
cally represents the circuits and apparatus 
embodying this invention, he part of the 
disclosure to the left of öhe broken ine 
Pepresenting a Set Of keys and SCU 1rces Of 
alternating currents of different frequencies 
located On the transmitting station, ad the 
Part of the disclosure io the right Cºf the 
broken line representing a. Set Of Une? 
reeds and the indicating devices controlle 
thereby. Fig. 2 represents a part of an ini 
cating device, and consists of a whee with 
numbers appearing On iís Periphery. 

Referring now especially to Fig. 1, Ä“ and 
A? are sources of alternating c{Irrents of 
different frequencies, One of which is pro 
vided for each of the digits 1 to 0. These 
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alternating currents are transformed by the 
transformers T“ and T°, and supply current 
to the keys 1, 2, 3, etc. When these keys 
are actuated, impulses of alternating current 
are transmitted over the common wire W to 
the magnet M. in control of the Set of ten 
tuned reed contactors R“, R°, etc. Each of 
such reeds is of a different length and is 
therefore tuned to respond to a. different 
frequency of vibration. When they are 
thereby caused to selectively vibrate each is 
arranged to close a contact during its period 
Of vibration. • 

Let us aSSume that the operator, whose 
position is equipped with the Set of keys 
mentioned, wishes to case the display of 
the number 1, 2, 3 before the operator whose 
position is equipped with the indicating 
devices. She will press key 1 and thereby 
establish a circuit from ground, battery, the 
lower contacts of key 1, the winding of relay 
4, the winding of relay 8, the brUsh Bº, the 
interrupter I“, and thence to ground, where 
upon relay 4 attracts i?s arma?a re. , 1iother 
circuit is thereupon established froin ground, 
the Secondary of transfornier T“, upper 
con?acts of key 1 to the armatire and con 
tact of relay 4, the wie Y, the magnet ?ií, 
the relay 7, battery and thence to ground. 

Direct current from öhe bišery included 
in the ast circuit described, Vi cause the 
energigRäion of reay ?t and the alternating 
cUrren? Superposed upon this irect current; 
wili cause the Selective Vibration of reed R“ 
tuned o respond to the frequency of al 
ternatoZ A‘. This wii occur Only during 
the time hat the brush B“ In?es COntact, G 
gro Und a? the interrup?er “, ence at this 
time a circuit wili be closed from ground, 
the interrupter °, hearinature and contact 
of Irelay 7, arinature and contac? of reiay 11, 
the arma?Ure and contac? of relay 8, the 
winding of relay 14, resis?ance r“ to battery 
and ºhence to ground. Under the influence 
of the interrupted current flowing through 
this circuit, the armature of relay 14 will 
so actuate the paw tº that the ratchet wheel 

| 7 and the arm 20 rigidly secured there?o, 
are rotated in a clock-wise direction. This 
rotation will continue until the arm 20 
makes contact with the button 5 connectSd 
to the common wire C“, whereupon the cir 
cuit wil be established from ground, to 
tuned reed R“ and its contact, to the com 
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mon wire C“, button bº, the arm 20, the 
winding of relay 11, resistance rº to battery, 
and thence to ground. 

I will assume that arm 20 is resting on 
button b“ and that the magnet 7 has closed 
its contact before the tuned reed R“ has 
reached the full amplitude of vibration 
where its contact is closed. Therefore the 
rotation of the ratchet wheel 17 will begin 
slightly in advance of the grounding of 
common wire C“ and button b“. Since the 
full rotation of the ratchet wheel 17 must 
take place before the button b“ is again en 
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countered, the maximum time for the move 
ment of this indicating device will be re 
quired. If, however, the interrupter I“ re 
moves the ground from b“ before such rota 
tion has been completed, the proper indica 
tion has not been lost, for upon the next ro 
tation of the interrupter Iº the same action 
will be repeated and the arm 20 will finally 
reach its destination. When the circuit 
completed through arm 20 and button b“ is 
established, relay 11 will attract its arma 
ture. and open the energizing circuit for the 
magnet 14, thus leaving the arm 20 station 
ary on the button b“, and leaving the wheel, 
illustrated in Fig. 2, in the proper position 
for the display of the numeral 1. 
These actions and interactions take but a 

very short interval of time, and may be ac 
| complished by a brief depression of key 1. 
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It should be noted at this point that the 
keys 1, 2 and 3 may be arranged to be locked 
or they may be arranged to make their con 
tacts only while pressure is exerted on their 
operating buttons. * 
The operator now presses the key 2, 

whereupon alternating current of a fre 
quency different from that first transmitted 
over the wire W is now transmitted from 
the generator A“, through key 2 over the 

| wire W. Through the closeure of the con 
45 

tacts of key 2, a circuit may be traced from 
ground, battery, the lower contacts of key 
2, the winding of relay 5, the winding of 
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relay 9, the brush Bº, the interrupter I. to 
ground. The energization of relay 5 re 
sults in the establishment of a circuit which 
may betraced from the Secondary of trans 
former T“, the upper contact ofkey 2, the 
armature and contact of relay 5, the wirè W, 
the winding of magnet M. the winding of 
relay 7 from bättery, and thence to ground. 
The action in this case is similar to that 
previously described, the only difference be 
ing that now the tuned reed R° vibrates and 
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grounds the common conductor Cº, and the 
arm 21 rotates until contact is made with 
the button b?. | - 
When the indication set up by the second 

indicator is completed, the operator presses 
the button 3, whereupon a third indication 
is accomplished in a manner similar to the 
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It should be noted that there is no normal 
position for these indicating devices since 
their Setting does not depend on the number 
of impulses received but rather on the 
changed electrical condition of one of their 
contact buttons, and that should locking 
keys be used, the three or more indicating 
devices that are used will be set in their se 
lected positions, and will be maintained in 
such positions until the keys are reset, at 
which time they will immediately indicate 
the new number. | 

It should be noted that the interrupter I? 
may be so proportioned that the maximum 
number of impulses necessary for rotation 
of the ratchet wheels may be sent during 
the interval that the brush Bº or Bº is in 
communication with ground through the in 
terrupter I“, or it may be so proportioned 
that a Small number of impulses is sent 
when the action will be such as described in 
the first case. 
What is claimed is: 
1. In an electrical signaling system, means 

for transmitting impulses of varying char 
acteristics. means variably responsive to said 
impulses, a traveling switch movable to a. 
position determined by the operation of said 
responsive means, and an indicating device 
controlled by said traveling switch. * 
| 2. In an electrical signaling system, a 
transmitting station, a receiving station, a 
circuit therebetween, means at Said trans 
mitting station to control the application 
of Sources of current of varying character 
istics to said circuit, an electromagnet at said 
receiving station and included in said cir 
cuit, a set of tuned reed contactors controlled 
by said electromagnet, a controlling device, 
means to position said device, said position 
ing being controlled by the actuated condi 
tion of a desired one of said reeds, and an 
indicating device eontrolled by said control 
ling device. - . 

3. In an electrical signaling system, a 
transmitting station, a receiving station, a 
circuit therebetween, a key set at said trans 
mitting station, sources of current of vary 
ing characteristics, means including said 
key set to control the application of said cur 
rent sources to said circuit, an electromagnet 
at said receiving station and included in said 
circuit, a Set of tuned reed contactors con 
trolled by said electromagnet, a step-by-Step 

| controlling device, means to advance said 
device to a desired position dependent upon 
the zctuated condition of a desired one of 
said reeds, and an indicating device con 
trolled by said step-by-step controlling de 
V1CB. “ - 

4. In an electrical signaling system, a 
transmitting station, a receiving station, 
means for transmitting intelligence between 
Said stations consisting of a plurality of 
sources of current of differing characteris 

70 

75 

80 

85 

90 

95 

I00 

105 

110 

15 

120 

125 

130 



10 

| 5 

20 

25 

35 

1,282,499 

tics, a set of keys for Selectively extending 
Said sources of current to said receiving sta 
tion, an electromagnet for receiving Said 
current. a set of tuned reed contactors con 
trolled by said electromagnet, a wheel bear 
ing characters on its periphery for displaying 
messages in its selected positions, and means 
for actuating said wheel, said means being 
lander control of said contactors and Said 
keys. 

5. In an electrical signaling systen), a 
transmitting station. a receiving station, 
means for transmitting intelligence between 
Said stations consisting of a plurality of 
sources of current of differing characteris 
tics, sets of keys for selectively extending 
Said Sources of current to said receiving 
station, an electromagnet, a Set Of Wheels 
bearing characters on their peripheries for 
displaving a message in their Selected posi 
tions, and means for actuating said wheels, 
said means being under control of said con 
tactor's and said keys. 

6. In an electrical signaling System, a. 
transmitting station, a receiving station, cir 
cuits extending between said stations, a plu 
rality of sources of alternating currents of 
different frequencies, and a set of keys for 
selectively connecting said sources of alter 
nating currents to said circuits for transmis 
sion thereover, an electromagnet under con 
trol of said transmitted alternating current, 
a set of tuned reeds under control of Said 
electromagnet and a plurality of indicating 
(levices comprising motor magnets for actu 
ating said devices, test relays for controlling 
the setting of said devices, and wheels bear 

&B 

ing characters on their peripheries for the 
display of messages, said test relays being 
undler control of Said tuned reeds. 

7. In an electrical signaling System, a. 
transmitting station, a receiving station. a. 
common conductor eXtending between Said 
stations, a plurality of individual conduc 
tors eXtending between said stations, means 
at said transmitting station for transmitting 
impulses of current over said common con 
ductor, means including a set of tuned reeds 
at said receiving station for receiving said 
inlpulses of current, a plurality of indicat 
ing devices controlled by said tuned reeds, 
and means for Selectively actuating Said in 
dicating devices including said individual 
conductors. 

8. In an electrical signaling system, a. 
transmitting station, a receiving station, a. 
plurality of Sources of alternating currents 
of different frequencies at said transmitting 
station, a plurality of Sets of keys for Selec 
tively connecting said sources of current to 
a common conductor also at said transmit 
ting station, an electromagnet at Said receiv 
ing station, a common conductor extending 
between said sets of keys and said electro 
magnet, a Set of tuned reeds under control of 
Said electromagnet. a plurality Of indicating 
devices under control of said tuned reeds at 
Said receiving station, and a conductor eX 
tending between each set of keys and an in 
dicating device. 

In witness whereof, H hereunto subscribe 
my name this 24th day of October A. D., 
1916. 

HENRY P. CAUSEN. 
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