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The present invention relates to automatic 
telephony and more particularly to an automatic 
telephone system in which a connection to a 
wanted subscriber is established by switching 
devices automatically controlled by Voice-Oper 
ated equipment responsive to an oral pronounce 
ment of the office and number of the Wanted 
subscriber. 
A particular feature of my invention is the 

use of a plurality of band-pass filters automati 
cally connected to a calling line at the time a 
call is initiated and tuned to respond to the var 
ious components of the “electrical alphabet' 
whereby the responses can be utilized to operate 
relays or other suitable recording devices which 
can selectively control the movement of SWitch 
ing devices to connect With the terminals of a 
wanted line. 
The phenomena of sound, and particularly of 

the sound waves produced by the vocal cords 
and transmitted through the vocal paSSages, has 
been the subject of many thoroughgoing scien 
tific investigations which have established the 
fact that speech sound waves initiated by the 
vocal cords have certain resonant characteristics 
impressed upon them which causes them to be 
distinguished from one another as Words or parts 
of words. According to Dr. H. Fletcher's text 
“Speech and Hearing' the spoken sounds of the 
English language can be classified into 39 Speech 
sounds readily distinguished by the average per 
Son as follows: 

1. Pure Ouels-11 

Long t (tool), 6 (tone), 6 (talk), a (far), a (tape), 
é (team). 

Short u (took), o (ton), á (tap), e (ten), i (tip). 
2. Diphthongs-4 

I, ou, oi, ew. 
3. Transitionals-3 

u, y, h. 
4. Semi-vowels-5 

l, r, m, n, ng. 
5. Fricative consonants-8 

Woiced Unvoiced Formation of air outlet 

V----------------- F--------------- Lip to teeth. 
2------------ S--------- - Teeth to teeth. 
TH (then).------- TH (thin) Tongue to teeth. 
ZEI (azure).-------- SH-------------- Tongue to hard palate. 

(C. 179-18) 
6. Stop consonants-8 

Woiced Unvoiced Formation of the Stop 

5 B----------------- P--------------- Lip against lip. 
D----------------- T--------------- Tongue against teeth. 
------------------ CH------------- Tongue against hard palate. 
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G----------------- K--------------- Tongue against soft palate. 

Since words are composed of the fundamental 
sounds as above indicated, a study of the physical 
characteristics of these sounds makes it possible 
to recognize different Words by their sound fre 
quency spectra. Thus, the vowels range in fre 
quency from 325 for the short uto 2100 for the 
long i, which is to say, that each vowel is char 
acterized by a fixed region or regions of reso 
nance in which there is a distinctive energy fre 
quency characteristic of the vowel or vowels. 
This fact has been made use of in the analysis 

of Sound by causing the sound energy to be 
changed into an undulating electric current 
which varies exactly in accordance with the 
Sound impressed. This electric current is then 
passed through a plurality of selective filter net 
works, each responsive only to a narrow band 
of frequencies. At those frequencies of tuning 
which coincide with the component frequencies 
of the sound wave, the response of the electric 
devices connected to each of the filters will be a 
maximum. 

It is this fundamental relation between sound 
energy and equivalent electrical energy which 
forms the basis of the present invention. Ordi 
narily, in automatic telephony, selective Switches 
are operated in response to groups of impulses 
produced by a dial at the subscriber's substation. 
These impulses either actuate the Switches di 
rectly, in which case the switches take a number 
of steps equal to the number of impulses, or they 
actuate registering devices to record the Wanted 
number, in which case the devices selectively 
control the operation of a number of switches 
to reach the desired line. In my invention, the 
dial at the telephone station is eliminated and 
the subscriber, upon initiating a call, transmits 
the office and number of the wanted line by pro 
nouncing the same in the telephone transmitter 
in the same way as he would if he were calling 
from a manual station. The register relays at 
the central office which control the selective 
movement of the line-extension switches, instead 
of being set in response to the impulses of a 
dialed number, are now set in response to the 
operation of band-pass filters each of which is 
tuned to maximum resonance for a particular 
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frequency that characterizes a vowel or con 
sonant in the electrical alphabet. These relayS 
are then locked to control the selective operation 
of the Switches that reach the Wanted line and 
the extent of their movement is, of course, de 
termined by the combination of relays so locked 
and the selective circuits that can be controlled 
thereover, all in accordance with Well-known 
automatic telephone practices. 
Referring to the drawing, which discloses in 

diagrammatic form so much of the apparatus 
and cooperating circuits as are necessary to 
understand the invention, fo) represents a Sub 
scriber's line extending to the terminals of a 
line-finder , the brushes of which are caused 
to move into position to connect with said line 
by circuits which are controlled through the con 
tacts of the line relay 02 which operates at the 
time that Subscriber 100 removes his receiver 
from the hook. This line-finder is connected to 
a link circuit which terminates at its other end 
in a selective switch 03 whose brushes are capa 
ble of movement over the terminals of a co 
operating terminal bank to Which trunk lines 
extending to other selective switches such as 4 
are connected. 
The line-finder, through a suitable Selection 

Switch like 05 which is set in motion to Select 
the link circuit as soon as the latter is taken into 
use by a calling line, has acceSS to a number of 
band-pass filters ff0-40 connected in parallel 
through an amplifier 99. Each of the filters 
lf-30 comprises a network which is respon 
sive to a particular resonant frequency of the 
electrical alphabet, and is adapted to work into 
one or more gas-filled tubes operating on the 
potential available at the resonant frequency. 
The tubes associated with each filter in turn con 
trol the operation of a relay the contacts of 
which can be cross-connected with well-known 
Switching control devices to control the move 
ment of switches in accordance with circuits 
completed through the contacts of this relay and 
the relays of the other band-pass filters. 
With the arrangement of the above apparatus, 

the principle of the operation of what may be 
called the dialless automatic telephone System 
becomes apparent. The method of Sound analy 
sis depends upon the use of a multiple receiving 
circuit consisting of tuned band-filters acted 
upon simultaneously by the incoming Sound con 
trolled Waves. Each filter is so adjusted that 
the bands of certain frequencies can paSS while 
other frequencies are completely suppressed. 
The frequencies that do pass will act on the con 
trol electrodes of the aSSociated gas-filled tubes, 
causing them to become conducting when the 
potential applied thereto exceeds a critical value. 
The current flow through the gas-filled tubes will 
then cause an associated relay to function inas 
much as the circuit of the relay is in series with 
the tubes. 

This electrical circuit arrangement can be used 
in differentiating speech sounds according to 
their physical characteristics, and use thereof 
made to control the movement of a SWitching 
selector. Thus, after the subscriber at station 
O has initiated a call, and the band-pass filter 

networks if - 40 have been connected to his 
line in the well-known manner, the Subscriber 
speaks the Words of the wanted exchange and 
number into the telephone transmitter. The 
electric current modulated by the speech will 
pass to the input side of the amplifier 39 and 
will then be raised to a predetermined value. 
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The amplified electrical “sound' Waves are then 
transmitted to the band-filter networks, each of 
which will pass that frequency component of the 
current for which it is resonant, firing the aSSO 
ciated gas-filled tubes, which, in turn, will oper 
ate the associated relays Such as, for instance, 
relay 6. 
Now since the control relay associated with 

each filter operates in response to a component 
of a spoken word it follows that a number of 
these relays Will operate on the pronouncement 
of the whole Word into the telephone transmitter, 
that is, such relays will operate as correspond to 
the electrical alphabet of the Word Spoken. A 
gas-filled tube has the characteristic that once 
it has been rendered conducting in response to 
the application of a breakdown potential of the 
proper value to its control electrode it will con 
tinue in that condition even after the removal of 
the potential unless the potential difference be 
tween its cathode and anode is loWered or re 
duced to zero. Provision its therefore made for 
extinguishing the tubes a SSociated With each 
filter circuit a short interval after the tubes have 
fired and operated the associated control relay 
by the inductive connection of a high frequency 
source of alternating current to the cathode 
anode circuits of the tubes. For example, the 
Source if f is thus inductively connected to the 
cathode-anode circuits of tubes 2 and 13 asso 
ciated With the filter circuit 0. To prevent the 
operated control relays such as 06, from releas 
ing at once, each relay is provided with a locking 
circuit which is closed in the operation thereof 
and completed through the tubes 42 and 43 
associated With the broad band-pass filter 40 
which also fire in response to any speech fre 
quency transmitted. The latter tubes are ex 
tinguished by the low frequency source of alter 
nating current 4 after an interval sufficient to 
insure that the control circuits jointly estab 
lished through the operation of the control relays 
have been completed whereupon the operated 
control relays are released. 
By the suitable wiring of the contacts con 

trolled by these relays a corresponding one of 
the ten digit relays 60 to 69 is operated and 
locked to ground at the back contact of relay 
5 in the Selector control apparatus. For ex 

ample, assuming the word aught is spoken, this 
word having such components as to be selectively 
passed by all three filters 8, 20, and 30, the 
0 digit relay 60 Would be operated for register 
ing the digit 0 in the control apparatus 50. 
Relays f$) to 69 by grounding one to three of a 
set of five conductors extending to the control 
apparatus may selectively operate the relays of a 
register thereof in the manner disclosed in Pat 
ent No. 1,862,549, granted June 14, 1932, to R. 
Raymond and W. J. Scully. 
In the interval between the spoken digit words, 

whether letters or numbers, the filter controlled 
relays release and the completion of a digit regis 
tration in the control apparatus operates relay 
F3? to release the digit relays 60 to 69 to pre 
pare for the reception of the next digit. When 
the registration is complete, the control appa 
ratus 50 will control the operation of the selec 
tive Switches such as selector 03 in the usual 
Iranner. When the called line has been selected, 
a talking connection is established and the 
Switch 25 released to restore the filters and con 
trol apparatus for use with other calls. 
In a Small System such as a private branch 

exchange, or in a system of the step-by-step type 
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the digit relays might control the selector 
switches directly. 

Different words will, of course, cause different 
filters to respond and operate their associated 
control relays, each word thereby causing the 
establishment of a control circuit individual 
thereto over the contacts of the operated control 
relays. Since each word can be made to form a 
completed circuit by the proper cross-connections 
to the contacts of the control relays, Words that 
may be uttered and not accounted for will not 
form a Complete circuit. In this way, only Words 
(or numbers) that are known to represent the 
pronouncement of the various office designations 
and numbers of lines terminating therein will 
cause the control relays to operate in the proper 
combinations to complete the control circuits that 
will cause the operation at the selector control 
apparatus to selectively control the various se 
lectors in reaching the desired line. 
What is claimed is: 
1. The method of establishing a connection be 

tween two telephone stations which consists in 
producing an undulating electric current corre 
sponding to sound undulations produced at one 
of Said stations, separating Said current into 
component currents of fundamental frequencies, 
prolonging the effect of said component currents 
to establish a record in accordance therewith and 
controlling the Selection of said other station by 
said record. 

2. In a telephone System, a calling station and 
a called station, means for generating an un 
dulating current corresponding to Sound undu 
lations produced at said calling station, means 
aSSociable With said calling station and respon 
sive to said undulating current for separating 
said current into component currents of funda 
mental frequencies, and means responsive to said 
component currents for controlling the automatic 
selection of Said called station. 

3. In a telephone system, a calling station and 
a called station, a plurality of band-pass filters, 
each of Said filters being resonant to a funda 
mental frequency of a spoken Sound, Switching 
apparatus adapted to connect Said calling sta 
tion with said called station, means responsive to 
the initiation of a call from said calling station 
for connecting said filters to said station, means 
responsive to the operation of said filters when 
the identity of Said called station is pronounced 
at Said calling station for selectively controlling 
said Switching apparatus to connect said called 
station. With said calling station, and a broad 
band filter resonant to all of Said fundamental 
frequencies for prolonging the operation of said 
latter responsive means. 

4. In an automatic telephone System, a call 
ing line, a called line, switching Selectors for 
extending said calling line to Said called line, 
and a control apparatus for directing the Selec 
tive movements of said selectors comprising a 
plurality of band-paSS filters each responsive to 
a fundamental frequency of the Speech frequency 
range, a plurality of recording means corre 
sponding to the numerical elements of a tele 
phone designation, means responsive to the Op 
eration of combinations of said filters for oper 
atting said recording means to selectively control 
said Selectors to connect With Said called line, 
and means responsive to all of said fundamental 
frequencies to prolong the effect of the operation 
of Said combinations of filters to insure the oper 
ation of Said recording means. 

5. In a telephone System, a calling station and 

5 

3 
a called station, a plurality of band-pass filters, 
each of said filters being resonant to a funda 
mental frequency of a spoken sound, Switching 
apparatus adapted to connect said calling sta 
tion with Said called station, means responsive to 
the initiation of a call from said calling station 
for connecting said filters to said calling station, 
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means operated by each of a plurality of said 
filters in responding to a complete spoken digit 
of a called line designation, means responsive to 
the conjoint operation of said filter operated 
means to selectively control said switching ap 
paratus to connect said called Station. With said 
calling station, a broad band filter resonant to 
all of said fundamental frequencies, and means 
controlled by said broad band filter for locking 
said filter operated means for an interval Suf 
ficient to insure the correct operation of said lat 
terresponsive means. 

6. In a telephone System, a calling Station and 
a called station, a plurality of band-pass filters, 
each of said filters being resonant to a funda 
mental frequency of a spoken sound, Switching 
apparatus adapted to connect Said calling station 
with said called station, means responsive to the 
initiation of a call from Said calling station for 
connecting said filters to said calling station, 
means progressively operated by each of a plu 
rality of said filters in responding to the com 
plex undulating electric current produced by a 
complete spoken digit of a called line designation, 
means responsive to the conjoint operation of 
said filter Operated means to establish a numeri 
cal record for selectively controlling Said SWitch 
ing apparatus to connect said called Station. With 
said calling station, a broad band filter resonant 
to all of said fundamental frequencies, and means 
controlled by said broad band filter for locking 
said filter operated means as they operate and 
holding them locked for an interval Sufficient to 
insure that said numerical record represents all 
of said filter operated means, 

7. The method of establishing a connection be 
tween two telephone stations which consistS in 
producing a series of complex undulating electric 
currents corresponding to words spoken at one 
of said stations, separating the current produced 
by each spoken word into component currents of 
fundamental frequencies, making a record of 
each fundamental frequency detected in each 
spoken Word and combining the records made in 
response to each spoken word to make a regis 
tration for controlling the Selection of Said other 
station. 

8. The method of establishing a connection 
between two telephone stations which consists in 
producing a series of complex undulating electric 
currents at one of said Stations corresponding to 
the spoken elements of a station designation, 
separating the current produced by each spoken 
element into component currents of fundamental 
frequencies, making a record of each funda 
mental frequency detected in each complex cur 
rent and combining the records made from each 
complex current to make a registration indica 
tive of the corresponding element of the Station 
designation for controlling the selection of said 
other station. 

9. In a telephone System, a calling Station and 
a called station, a plurality of band-pass filters, 
each of said filters being resonant to a funda 
mental frequency of a spoken Word, SWitching 
apparatus adapted to connect said calling sta 
tion. With said called station, a gas-filled tube in 
the output of each filter, relays operable by the 
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response of Said gas-filled tubes, circuits selec 
tively established by the operation of said relayS, 
and registering means operable over Said circuits 
When said filters respond to spoken Words char 
acteristic of the digits of telephone designations 
to control Said Switching apparatus. 

10. The method of establishing a connection 
between two telephone stations which consists in 
Speaking into the transmitter at one of said sta 
tions the elements of the directory number of 
a desired station thereby generating complex un 

dulating electric currents corresponding to Said 
spoken elements, electrically amplifying and de 
tecting the electric currents corresponding to 
each spoken element, making a registration of 
each spoken element in response to the detection 
of the corresponding currents thereof, and con 
trolling the operation of Switching mechanism by 
Said registrations to establish a connection from 
the calling Station to the station Whose directory 

10 number has been spoken. 
ENAR COSMANN. 


