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EXEMPLARY CLAIM 

1. In secret telephony, means to analyze input speech 
waves into low frequency speech-de?ning currents si~ 
multaneously existent in a plurality of separate circuit 
paths, means to add secret key currents to each 
speech-de?ning current to produce summation cur 
rents, means for periodically measuring the magnitude 
of each summation current, means to indicate the 
magnitudes of said currents by code combinations of 
pulses of equal number having fixed amplitudes, 
means to impress each pulse of the code combinations 
existing at any one time upon a different individual 
line, and means to continually alter the order of the 
lines upon which said pulses are impressed. 

9 Claims, 8 Drawing Figures 
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SPEECH COMPONENT KEY SIGNALING SYSTEM 
WITH CODE COMBINATIONS 

The present invention relates‘to the transmission of 5 
speech or similar signals with secrecy, and more espe 
cially to a system in which: the signals'are, in connection 
with, the enciphering, transmission. and deciphering, 
represented by code combinations of currents of. fixed 
and predetermined values which may, for example, 
comprise merely “of ” and f‘on" current conditions or 
marks and spaces. ' t t > 

It has been proposed heretofore to employ code com 
binations of pulses or-currents of this sort and‘to make 
use of codes comprising an-even number of elements, 
each combination containing an. equal number of 
marks and spaces. It hasbeen vsuggested that with such 
a code the same average number of marks and spaces 
are transmitted in they idleicondition as in the signaling 
condition so that it is impossible for an outsider to tell‘ 
whether or not signals‘are passing over the system at 
any particular time. In the known system referred to, 
each element of a codev combinationis impressed on an 
individual circuit and these circuits are - continually 
interchanged by means of. suitable .switching apparatus 
to provide secrecy in the transmission. - 
The present invention is in the nature of an improve 

ment upon this previously suggested system and aims to 
reduce the total number of- elemental codecircuits 
thereby reducing the number of necessary transmission 
channels and also the required width of frequency band 
for transmission between stations. The invention-ac 
complishes this aim- without any diminutionin secrecy 
or in quality of overall transmission. The invention not 
only comprehends a novel‘system as has been generally 
indicated but also includes as features certain novel 
circuit combinations that have been devised‘ in the 
carrying out of the general vplan of system, and certain 
of these will be claimed apart from the system aspects 
of the invention since they are useful in.-other ?elds of 
application, and-could be used‘to advantage in a system 
of the previously suggested type referred to, for exam 
ple‘ I . ,‘ . . . 

In thesystem accordingto the present invention the 
number of transmission channels and, therefore, the 
required band width',_is :reduced by using fewer code 
elements per code combination, such as three in place 
of four and in providing a key of such character. as to 
cause- the same average number of pulses-and same 
average energy to be sent during idle'times as when 
signals aresent. : > t ' _ 

The nature and objects of the invention, as'well as its 
various features, will appear more fully from the fol 
lowing detailed specification including thedrawings in 
which: i . .; v . Y I v I 

FIG. 1 is a block, schematic diagram ‘of the circuit at 
a transmitting station according to the invention; 
FIG. 2 is a similar. representation of the circuit at a 

receiving station according to the invention; 
FIG. 3 is a detail schematic circuit-diagram of the 

stepper and reentry circuits that would be used in the 
circuit of FIG. 1; '- - 
FIG. 3A is a ‘diagram showing types of pulses pro 

duced in the circuit of "FIG. 3; 
FIG. 4 is~a schematic: circuit diagram of the key as 

sumed in FIGS.~1 and 2; t - > . 

FIG. 5 is a‘ detail circuit diagram of the output step 
pers of FIG. I; i = r ' 
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FIG. 6 is a diagram showing the character of the 

pulses employed in transmission through the system; 
and 
FIG. 7 is a block schematic diagram of a quantizer, 

converter and, restorer according to the invention that 
may be used in systems employing code combinations 
of even number of pulses. 
Referring first to FIG. 1, showing the transmitting 

station, speech waves spoken into microphone 10 or 
received from a telephone line or other source are 
impressed upon a vocoder analyzer 11 in which a num 
ber oflow frequency speech-defining waves are derived 
in accordance with the teachings of Dudley US. Patent 
No. 2',l5l,09l, granted March 21, 1939. These com 
prise a pitch-defining current and a number of spec‘ 
trum-defining currents in respective channels or paths, 
each such current being in the form of a direct current 
varying at a slow rate the maximum frequency being of 
the order of 25 cycles per second or less. It is assumed 
for illustration that there are nine spectrum channels 
and one pitch channel, making ten channels in all, and 
that these are brought out to ten segments of the dis 
tributor 12. This distributor may-be of any suitable type 
such as‘mechanical or'electronic or comprising individ 
ual relay contacts operated in succession. The common 
output terminal or “brush” is connected to the message 
stepper 14. Segment No. l 1 is an idle segment provided 
to allow time for performing certain switching opera 
tions. 
Assuming reasonable values for illustration, the dis 

tributor may be considered to sample each channel 
every- 22 milliseconds and since there are eleven chan 
nels the interval between successive contacts is l/500th 
second. Signal pulses every 0.002 second are, there 
fore, impressed on stepper 14. The duration of circuit 
closure at each segment will be relatively short and 
may, for example, be 0.2 millisecond as will be further 
explained later on. The stepper l4 distinguishes only 
eight values of signal current including zero as one 
value. Its output current varies, therefore, in steps from 
0 to 7 steps. .. 

The key 15 also produces pulses occurring in steps 0 
to 7 and at the rate of 500 pulses per second. These 
have a highly irregular type of variation of amplitude 
with time. They could be derived from a phonograph 
record as in the disclosure of R. L. Miller application 
Ser. No. 542,975, ?led June 30, 1944 but in the present 
disclosure are assumed to be produced by the circuit of 
FIG. 4 to be described at a later point. The key pulses 
occur in synchronism with the stepper output pulses 
and are added thereto in the input of the first reentry 
circuit 16. The summation pulses have a total range of 
values of zero to fourteen steps. The reentry 16 reen 
ters at step 8 and ‘reduces its output current by eight 
steps whenever the summation current has the value 
step 8 or greater. The total range of pulse values im 
pressed on the second reentry circuit 17 is, therefore, 0 
to 7. Reentry circuit 17 has a reentry value of 4, mean 
ing that it reduces its output by four steps whenever the 
impressed pulses have values of four steps or greater. 
The range of step values impressed on reentry 18 is, 
therefore, zero to three steps. Reentry 18 has a reentry 
value' of 2, meaning that pulses of only zero or one step 
are impressed on its output lead 20. 
The details of the reentry circuits will be given in 

connection with FIG. 3. As will be explained, the dimi 
nution in the output current is dependent upon whether 
or not a discharge tube in the circuit is in non-conduct 














