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1. 

This invention relates to electrical recording 
of information. 
The object of the invention is to provide a 

cheap and reliable means of recording informa 
tion. 
The main feature of the invention consists in 

recording by means of thermistors. Another 
feature consists in the use of thermistor trigger 
circuits, that is thermistor circuits having two 
stable current values for an applied voltage. 
Thermistors have been in use for Some year'S 

and are characterised by a temperature co 
efficient of resistance Which may be either posi 
tive or negative and which is moreover many 
times the corresponding co-efficient for a pure 
metal suitable for a variety of Special applicar 
tions in electric circuits. 

Various, different materials are available for 
the resistance element of a thermistor, these 
various materials having different properties in 
other respect; as one example, a resistance com 
prises a mixture of manganese oxide and nickel 
oxide, with or without the addition of certain 
other metallic oxides, the mixture being Suitably 
heat treated. 
Thermistors have been employed in two dif 

ferent forms (a) known as a directly heated 
thermistor and comprising a resistance element 
of the thermally sensitive resistance material 
provided with suitable lead-out conductors or 
terminals, and (b) known as an indirectly heated 
thermistor comprising the element (d) provided 
in addition with a heating coil electrically insul 
lated from the element. A directly heated 
thermistor is primarily intended to be controlled 
by the current which flows through it and which 
varies the temperature and also the resistance 
accordingly. Such a thermistor will also be 
affected by the temperature of its surroundings 
and may therefore be used for thermostatic con 
trol and like purposes with or Without direct 
heating by the current flowing through it. Ain 
indirectly heated thermistor is chiefly designed 
to be heated by a controlling current which flows 
through the heating coil and which Will usually, 
but not necessarily, be different from the cur 
rent which flows through the resistance element, 
but this type of thermistor may also be sub 
jected to either or both of the types of control 
applicable to a directly heated thermistor. 
More detailed information on the properties 

of thermistors will be found in an article by 
G. L. Pearson in the Bell Laboratories' Record, 
December 1940, page 106. 
The simplest form of thermistor trigger circuit 
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comprises a Series combination of thermistor 
and resistance, but where trigger circuits are 
to be used, those described in our co-pending 
U.S. application Serial No. 704,841, now aband 
oned, are preferred as they are much less 
Subject to ambient temperature effects. 
The invention Will be clearly understood from 

the following description of a regenerative re 
peater for selective impulse trains in automatic 
telephone exchange systems shown in the ac 
Companying diraWing. 
The circuit comprises impulse-responsive re 

iayS, a digit-storage uniselector switch RS. hav 
ing two banks of stationary contacts with co 
operating movable wipers, rsm, and sm2, to 
gether With a stepping magnet RSM to drive 
Same and a digit-sending Switch: SS having 
two banks of stationary contacts with cooperat 
ing movable wipers, ssm and ssm2, together 
with a stepping magnet SSM to drive same. 
Thermistor trigger circuits Tl . . . Tæare indi 
vidually connected to contact banks, rsm, and 
SSín, and those circuits connected to bank con 
tacts on which rsm f stops at the end of the 
digits received are triggered. 
Continuously operating machine impulse 

Springs MCS1, MCS2, control the transmission 
of digital impulses over the outgoing line sub 
ject to the closure of the V and IG relays which 
are under control of switches SS, RS and the 
triggered thermistor circuits, as Will be ex 
plained in more detail below. 
Incoming pulses over the incoming line serve 

alternately to operate the relay A which through 
the relays B, C serves to operate the stepping 
magnet RSM to drive the contacts of this Switch 
RS to the position indicated by the received dial 
signals. These dial signals are D. C. pulses and 
cannot pass to the outgoing line on the output 
side of the repeater because of the blocking con 
densers BC and B'C' shown between the lines. 
The power driven switch MCS is continually 
operated, producing pulses of the same repiti 
tion rate as the incoming dialling pulses. HOW 
ever, until relay IG is operated these contacts. 
are short circuited and therefore the drive mag 
net SSM is inoperative until the above-men 
tioned operates. The IG relay will operate for 
a period dependent upon the received pulsing 
signal to step the Switch SS around. This step 
ping continues until the movable contact COInies 
to the selected point at which time, through the 
various circuits as indicated, the IG relay cir 
cuit is interrupted at ac2 so that the stepping 
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will stop. During this period while Switch SS 
is operating, the output loop is completed by 
closure of contact v4 and removal of the short 
circuit connections from driven contact MCS2 
at b5 and ig2. This time period will coincide 5 
with the time period for operation of magnet . . 
SSM so that contact MCS2 will open the loop cir 
cuit to transmit the same number of pulses as 
were received for the dialing. At the termina 
tion of this transmission relay Y is operated 
again short circuiting contacts MCS2 discon 
tinuing the transmission of these dialling pulses. 
When the circuit is seized, relay A Operates, 

followed by relay B which busies the repeater at 
b and at b2 prepares the impulsing circuit of 
an impulse-receiving uniselector switch RS. Line 
impulses received on relay A step switch RS to a 
position corresponding to the first digit received. 
Slow-release relay C operates in Series with mag 
net RSM, followed by CC. At the end of the in 
pulse train relay C releases and in turn releases 
relay CC. The trigger circuit e.g. Tac associated 
with the switch position reached is triggered dur 
ing the release time of CC by negative battery 
applied through the resistance YA. Also during 
the release of CC, relay V energises via c3 back, 
cc2 front, a back; bá front, and locks via 26. 
Succeeding digits similarly step switch RS and 

cause another thermistor circuit to be triggered. 
The triggered circuits are spaced by groups 

of contacts each equal to a stored digit. 
On the operation of relay B when the circuit 

was seized relay W operated via y3 back, b3 front, 
and relay X operated via D and b front. 
When relay V operates at the end of a digit 

received earth via ac2, 3, yi is connected to ma 
chine impulse-springS MCS1, and relay IG in par 
allel. 
When the impulse-springs open, relay IG oper 

ates, connecting springs MCS to magnet SSM. 
At the same time contacts ig2 remove a short 
circuit from a second pair of machine SpringS 
MCS2, contacts b5, 25 being already opened. 
The next closure of the machine Springs oper 

ate magnet SSM, and the next opening of the 
springs steps SWitch SS and Sends an impulse 
over the outgoing metallic loop made at v4. 
Impulsing continues until wiper ssm? reaches a 

triggered thermistor circuit. The increase in po 
tential due to the conducting thermistor causes 
current to flow in the primary winding of relay 
TR, which is used as a transformer. The E. M. F. 
induced in the secondary fires a biassed cold cath 
ode tube CCT, and the anode relay Y energises via 
æl and vi front. Any Suitable electronic tube may 
be used. 

Contacts g4 short-circuit springs MCS2 while 
contacts y open the circuit for SSM and relay 
IG. Contacts g3 cause relays W, X to release in 
turn, providing outgoing interdigital time. 
The opening of contacts a releases relay Y, al 

lowing relaySW, X to re-operate and initiate the 
transmission of the next digit. 

Battery through a low, resistance YE is con 
nected via, y2 front to restore the triggered ther 
mistor circuit to normal condition. 
When all the Stored digits have been sent in 

this way, switches SS and R.S. will be standing 
on the same trigger circuit position. Relay Z. 
Will, therefore, operate via v7, ssm2, rsm2. Con 
tactS 2 release relay V, opening the outgoing im 
pulsing circuits removing the outgoing short cir 
cuit, and inserting the supervisory relays I, and 
D. Thus, Stored information denoted by a ther 
mistor circuit whose resistance has been altered 
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4 
can be utilized to affect the outgoing digital im 
pulses. 
From this point, the regenerator functions in 

the conventional manner. 
What is claimed is: 
1. An electrical signal recording and repeating. 

circuit comprising an incoming signal line, and 
outgoing signal line, a plurality of thermistors, a 
plurality of individual circuit means respectively 
coupled to each of Said thermistors, Said means 
adapted to maintain said thermistors normally at 
a predetermined temperature and at a given re 
Sistance value, common circuit means including 
a source of thermistor triggering potential for še 
lectively altering the temperature and resistance 
value of Selected of Said thermistors, means 
coupled to said incoming line and responsive to 
signals received thereover for Selectively connect 
ing said common circuit means to a Selected one 
of said thermistors thereby to trigger said therm 
istor, signal transmitting means coupled to Said 
outgoing line for transmitting Outgoing signals 
thereover, Switch means having a movable con 
tact and a plurality of stationary contacts re 
spectively coupled to an associated one of said 
thermistors, said movable contact adapted to be 
moved over said stationary contacts by said signal 
tranSitting neans, a normaily in Operative con 
trol circuit coupled with Said movable contact for 
controlling operation of said signal transmitting 
means, and means responsive to Switch connec 
tion of Said movable contact with the stationary 
contact coupled with said selected thermistor for 
operating said control circuit and for restoring 
Said Selected thermistor to Said predetermined 
temperature and given resistance value. 

2. An electrical circuit as claimed in claim 1, 
wherein Said individual circuit means comprises 
a voltage divider network for normally maintain 
ing a predetermined potential across said therm 
istor, and Said common circuit means comprises 
a counter-potential means for altering said first 
named potential in a predetermined manner. 

3. An electrical circuit as claimed in claim. 1, 
5. Wherein the means to operate said control circuit 
comprises a non-contact making relay. 

4. An electrical circuit as claimed in claim 3, 
wherein Said means further comprises a gaseous 
discharge tube. 

5. An electrical signal recording and repeating 
circuit comprising an incoming signal line, an 
outgoing signal line, a plurality of thermistors, a 
plurality of individual circuit means respectively 
coupled to each of Said thermistors, said means 
adapted to maintain said thermistors normally at 
a predetermined temperature and at a given re 
sistance value, common circuit means including a 
Source of thermistor triggering potential for al 
tering the temperature and resistance value of se 
lected of Said thermistors; a first switch means 
having a plurality of stationary contacts, a mov 
able contact and means to step said movable con 
tact over Said stationary contacts; means coup 
ling Said stepping means to said incoming line, 
Said stepping means adapted to step said movable 
contact to a selected stationary contact in re 
Sponse to signals received over said incoming line; 
a Second Switch means having a plurality of sta 
tionary contacts, a movable contact and means to 
Step said movable contact over said stationary 
contacts; each of said thermistors respectively 
connected to corresponding stationary contacts of 
both said Switch means, power driven switch 
means connected to said outgoing line for trans 
mitting signals thereover, relay means coupled 
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between said power driven switch means and the 
stepping means of Said second Switch means, said 
relay means adapted to control stepping of said 
Second SWitch means by Said power driven Switch 
means, Said relay means under control of the 
means coupling the stepping means of Said first 
SWitch means to Said incoming line, means coup 
led to the movable contact of said second Switch 
means to render ineffective the stepping of the 
Stepping means of said second switch by said 
pOWer driven SWitch means, Said last named 
means adapted to become operative When the 
movable contact of said second Switch means be 
Connes connected With a stationary contact of Said 
Second SWitch. Which is associated with a thern 
istor whose resistance has been altered by said 
Common circuit means, and additional means for 
restoring a triggered thermistor to said prede 
termined temperature and given resistance value, 
Said additional means under control of said 
means to render ineffective said Second Switch 
stepping means. 

6. An electrical circuit as claimed in claim 5 
Wherein additional means are provided to re-set 
Said output circuit upon the completion of a train 
of impulses. 

O 

5 

20 

6 
7. An electrical circuit as claimed in claim 6, 

Wherein said additional means comprises addi 
tional Sets of interconnected Stationary contacts 
and a pair of additional novable contacts adapted 
to cooperate therewith, said additional movable 
contacts operating in step with the first men 
tioned and Second mentioned movable contacts, a 
relay means to energize said relay when said ad 
ditional nowable contacts of Said SWitches are On 
corresponding contacts. 
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