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fo (ill Choi) it may concern: Switch and the retaining or holding magnet 
Be it known that I, WIN FRED T. Pow ELL, 4 likewise normally holds its pawl out of 

a citizen of the United States, residing at engagement with the ratchet wheel 2 and as 55 
Rochester, in the county of Monroe and will appear in the course of this description 

5 State of New York, have invented certain the operating pawls engage the ratchet 
new and useful Improvements in Auto- wheel only during the time that its switch 
matic Telephone Systems, of which the fol- is in use. 
lowing is a full, clear, concise, and exact de- The substation circuits of this system are 60 
Scription, of the type now well known in the art and 

10 This invention relates to telephone sys- are usually refered to as the “local second 
tems and more particularly to telephone sys- alry type.' since the receiver is in a circuit 
tems in which automatic switches are en- local to the substation and serially includes 
ployed in completing some portion of tele- a secondary winding of an induction coil, the 65 
phone connections. primary winding of which is in series with 

15 The purpose of the present invention is to the central source of energy and also with 
provide a telephone system of relatively the transmitter. 
small capacity, the circuits of which are in this system an impulse sender is em 
relatively inexpensive to install and are sins ployed which may be of any well known 70 
ple to inaintain in operation. structure and in which a set of impulse 

20 The various features of the invention will springs is intermittently operated to cause 
appear from the detailed description and a series of line interruptions commonly 
appended claims. known in this art as impulses. The struc 

in the drawings Fig. 1 diagrammatically tire of this impulse Sender, if the systein is 
represents the circuits and equipment neces- of relatively small size, (that is not over ten 

25 saily for three telephone lines. The equi- lines) or if the individual switch is direc 
ment for each line is separated from that of tively operated in response to Several series 
the other telephone lines by dotted lines and of impulses, hay be of the structure substan 
i he confines of the drawing. Fig. 2 shows a tially similar to the impulse sender or dial 80 
detail of the mechanical structure of the such as is shown in the patent to Keith 

30 a tsinatic switch which is provided for each it 1,279.352, issued September 17, 1918. if, 
telephone line. Fig. 3 is a schematic show - however, the system is arranged for u}ore 
ing of the talking circuit completed between than ten subscribe's lines and it is still de 
(W) telephone lines. sired to directively set the subscriber's in- 85 

in this systein each telephone ine is pro- dividual switch in response to One adjust 
35 vided with an individual numerical switch ment of the impulse sender then it will be 

through the terminals of which any other desirable to employ an impulse Sender of the 
telephone line of the system may be reached. type disclosed in the patent to Lattig 
The structure of this switch lav be substan- it 1,030,412, issued June 25, 1912. The in- 90 
tially signia to that, disclosed in the patent, pulse sender previously referred to is cli:- 

it to Billard H. 1,106.922, patented August 1, grammatically represented by a series of 
1914, except that the almatures and pawls contact springs shown within the circle as 
of the Fetaining magnet 4 and the stepping sociated with each substation circuit. The 

s 

Hagnet, 6 are not interlocking, but are of the purpose of these various sets of Springs will 
: rangement substantially similar to that appear in the course of the present de 

-15 disclosed in Fig. 2 of the present disclosure. Scription. 
By reference to the patent to Bullard it will The ringer or signal provided at each 
le noted that the stepping agnot such as {3 sil)station is commonly known in the arts ?h 

. . advances the pair of switch wipers herein a direct current ringer such as is normally 
itesignated 7 and 8 over their espective sets employed in certain interconlunicating 

it of lar is ter; is als. The steppig in a rhet 6 telephone systems or may be similar to the 
norinally retains its stepping pawl out of ordinary door bell ringer. 
engagement with the ratchet wheel 2 of the With this description of the apparatus 
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and certain of the circuits associated there: 
with, it is believed that the operation of 
the system will best be understood by de 
scribing the method of establishing a tele 
phone connection from the subscriber's sub 
station designated A to a subscriber's line 
the substation circuits of which are here 
in designated B. When the subscriber at 
A removes his receiver from its switch hook, 
the contacts 10 are closed, thereby complet 
ing a circuit from ground, winding of the 
ringer magnet 11 through the transmitter 
and primary winding of the induction coil, 
impulse springs 12 of the impulse sendel', 
contacts 10, winding of the stepping mag 
net 6 to grounded battery. Under the con 
trol of this circuit the stepping magnet ad 
vances its brushes 7 and 8 from their “home 
position, to the next set of terminals here 
in referred to as a “normal position' of the 
switch. As soon as the stepping magnet 6 
is energized it closes an operating circuit 
for the slow releasing holding magnet 4. 
extending from grounded battery winding 
of this magnet, front contact and arnature 
of magnet (3 to ground. The subscribel's 
individual switch is now in condition to l'e- 
ceive a directive series of inpulses from 
the impulse sender. Since it has been as 
suined that the connection is to be made to 
the line of the subscriber at B, it is nec 
essary to transmit a series of two impulses 
from the impulse Sender at Substation A. 
This impulse sender is thereby adjusted to 
send two impulses and this adjustment, as 
is well known, results in the closure of the 
sets of contacts i3, 14 and 15 and subse 
quently in the intermittent closure of the 
set of impulse springs 12. The closure of 
the contacts 14 and 15 serves to short cin'- 
cuit the ringer magnet 11 and to connect 
ground to the impulse springs 12. This 
completes a substitute circuit for the step 
ping magnet 6 extending from grounded 
battery winding of this magnet, contact 
Spirings 10, impulse springs 12 and springs 
14 and 15 to ground. When in the course 
of the operation of the impulse sender it 
opens its springs 12, the stepping magnet 
6 will retract its armature, but the hold 
ing magnet 4 will maintain the switch in 
the position to which it has been advanced. 
Almost immediately after the opening of 
the impulse springs 12, they will again 
be closed to complete the operating circuit 
of the stepping magnet 6 with the result 
hat the brushes 7 and 8 are advanced from 
the so-called “normal position’ into position 
1. In response to the next impulse from 
the impulse sender, the stepping magnet 
6 will be deemergized as described but a cir 
cuit will soon after be completed by the 
closure of the impulse springs 12 so that 
the stepping imagnet 6 will advance the 
brushes 7 and 8 into engagement with the 
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#2 set of line terminals. The impulse 
sender has now completed the transinissiol 
of the series of impulses and its sets of 
contact springs 12, 13, 14 and 15 Will be 
in their normal condition, that is the Con 
dition in which they appeal' in Fig. 1. 

It will be noted that as soon as the step 
ping magnet (3 deemergizes after the hold 
ing magnet 4 has been operated, an actuat 
ing circuit is closed for the cut-off relay 
16, extending from grounded battery, lower 
winding of this relay, front contact and 
armature of magnet 4, back contact and 
armature of stepping magnet 6 to ground. 
The cut-off relay 16 is energized in this 
circuit and is locked operated as long as 
the impulse Selder springs 13 and 14 al'e 
closed. This locking circuit may be traced 
from ground, springs 13 and 14, conductor 
17, lower armature and front contact of 
relay 16, arnature and contact of magnet 4, 
lower winding of cut-off relay 16 to 
grounded battely. At the close of the series 
of impulses, the senter springs 13 and 14 
are opened to permit the release of relay 6. 
The previously described operation of the 

automatic switch individual to the calling 
line has advanced the brushes and S into 
engagement with the terminals 18 and 19 
of the waited subscribe's line. It will 
first be assumed that this line is idle so 
that when the subscriber at A signals the 
subscriber at B by depressing the ringing 
button 20, a ringing circuit is closed from 
grounded battery, winding of the stepping 
magnet. 6, Switch hook springs 10, ringing 
button 20, conductor 17, lower al'mature 
and back contact of cut-off relay 16 switch 
brush S. which is now in engagement with 
the multiple terminal 19, conductor 21, 
brush 22 of the wanted subscriber's switch. 
lowe'nost contact and armature of the cut 
off relay 23, conductor's 24 and 25, back 
contact, a mature and winding of the ringer 
magnet, 26 to ground. It will thus be seen 
that a self-interrupting circuit is closed for 
the ringer magnet 26, which causes it to 
vibrate its arnature and actuate the bell 
at the wanted subscriber's station. At this 
time condenser 34 serves to quench the spark 
at the contacts of ringer magnet 26. The 
alternating current generated by the opera 
tion of the ringer magnet 26 causes a tone 
to be heard in the receiver at the substa 
tion at A so that the subscriber thereat 
can tell that the wanted subscriber is be 
ing signaled. When the wanted subscriber 
at B answers by removing his receiver from 
its switch hook the ringing of his bell is 
innediately stopped since the ringer mag 
het 26 is now temporarily energized in a 
circuit extending from ground, winding of 
this magnet, through the called transmit 
ter, primary winding of the induction coil, 
imprilse springs 27, switch hook springs 28, 
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winding of the stepping magnet 29 to 
grounded battery. The stepping magnet 29 
is also energized in this circuit and ad 
vances the brushes 30 and 22 of the wanted 
Subscriber's switch to the so called “normal 
position that is in engagement with the 
terminals 31 and 32. The subscriber's 
switch is therefore advanced from its “home 
position so that his telephone line cannot 
be seized by some other subscriber's switch. 
The telephone connection is now complete 

between the substations at A and 3 and the 
talking battery for the calling subscriber is 
stipplied over a circuit from grounded bat 
tery, through the winding of the stepping 
imagnet (3, switch hook springs 10, initialse 
spirings 12, primary winding of the induc 
tion coil, through the transnitter, winding 
of the ringer magnet 11 to ground. Talk 
ing battery for the called subscriber is Sup 
plied from grounded battery winding of the 
stepping magnet 29, Switch hook springs 28, 
impulse springs 27, primary winding of the 
induction coil, through the called subscrib 
el's transmitter and winding of the ringer 
alaghet. 26 to ground. It will be noted that 
ringer illagnets 11 and 26 are operated at 
this tie to remove the short circuit from 
condense's 33 and 34. It will thus le seen 
that the linger magnets 11 and 26 also furic 
tion as impedance coils for the talking ci:- 
: lit. It will further be understood that the 
condensel's such as 33 and 34 serve to induc 
tively connect and conductively separate the 
covel'sational circuit, extending between the 
calling and wanted Siscribe's. 

Let it how be assed that the wanted line 
el'initiating at stibstatic: ; 3 is ali'eady ein 
gaged inconversatii) and that this line is 
}} isy as a called lie. its set of briushes 22 
and 30 will therefore be in engagement sy 
ihe tellinais 31 and 32 as already describe 
so that the ringing circuit previously de 
::cribed as including conductor's 24 and 25 
will not be completed and consequently () 
ringing toine will be heard in the calling sub 
st: 'ille's receive!'. The f:iiure to hear this 
tone after the extension of the connection, 
is a signal to the calling party that the Want 
ed line is busy. This is in the nature of a 
inegative signal bat, one which is effective 
when the subscribei's are instructed as to the 
(pei'ation of the system, 

it will be recalled that the cut-off relay 6 

it. 

of the calling line is locked e. zed dul'- 
ing the adjustinent of the calling subscrik 
e's switch and if the called lilie is busy due 
to the fact that it has been previoisly seized 
by another line such as that terminating at 
:ii statio: C, this relay will be locked oper 
ates Liitii the calling subscriber disconnects. 

circuit for this relay now extends from 
ground. arnature and front contact of anag 
net 6, upper winding, upper front contact 
and armature of relay 16, switch brush 7, 

terminal 18, multiple terminal 35, brush 36 
of the subscriber's line terminating at C, up 
per armature and back contact of cut-off re 
lay 37, winding of the stepping magnet 3S 
associated with the C subscriber's individual 
switch, to grounded battery. Under the con 
trol of this circuit the cut-off relay 16 is 
locked operated and prevents the completion 
(of the linging circuit over conductor 17 and 
this insures that the connection now estab 
lished between substations B and C will not 
be disturbed. 

If the line terminating at 3 substation is 
busy due to the fact that this line in as origi 
nated a call, the brushes 22 and 30 of its as 
sociated switch will be advanced beyoi is 
their so called “home’ and “normal posi 
tions' so that the ringing circuit for the sub 
station A will not be completed with the re 
sult that the A subscriber can hear no 'ing 
ing tone and will know that the Wanted line 
cannot be reached. 
At the close of the conversation the calling 

subscribei' at A restores his portion of the 
established connection by simply replacing 
his receiver on its switch hook thereby open 
ing the switch hook springs 10 with the re 
suilt that the stepping magnet 6 deemergizes 
and shortly after the slow releasing agnet 
4 deeme'gizes. This permits the 'e', 'active 
spring of its associated switch to resto!'e the 
brushes and 8 of this switch to their “lone 
position'. Similarly when the called sub 
scriber at sub-station 13 replaces his receive' 
on its switch hook, springs 28 ai'e opened to 
perihit the stepping magnet 29 to deemergize 
aid shortly after wai'ds the slow releasing 
holding magnet 40 of this switch (leenergi. 
so that the retractive spring of the ci 
subscriber's switch restores the brushes 22 
and 30 of this switch to thei; a 'hai (si 
tion. - 

hile the slyl)scribe's incliticial switches 
have not been described in detail as ope'ai 
ing in the clien lative princide, it is to lie 
understood that these : \Yitches lay be st) ()- 
ei'ated without any change in the operating 
circuits. Automatic switches operated on 
cullulative piticiple a 'e ais) referred to 
adding type switches :::ct his je ties(trile 
::s dvancing a till bei' () sites et :: () ille 
sill) of the inpuises in several series of in 
pulses, instead of being advanced in the well 
known group and line. Selecting into 'elments. 

it will thus be seen th:}t a singie auto 
natic telephone systein) is resided in which 
a hillin in a lount of eitinent is itsec and 
in which irelatively simple operative circii is 
ai'e eployed. 

claim 
. ii) : ) : it 14:::it: tie; hone systei: . . 

iii'ality )f telephone lines. a substation for 
e: ch telephone line, it telephone t': in Shitte', 
a telephone receive; and a ringer magnet a 
each substation, a plurality of automatic 
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switches, each automatic switch having 
passive contacts and active contacts arranged 
to be progressively advanced over said 
passive contacts, a motor nagnet for ad 
\ ancing the active contacts of each switch, 
each telephone line tel'inninating in the active 
contacts of one autoignatic switch, certain of 
the passive contacts of said automatic 
switches being multipled together, means 
associated with the calling substation for 
directively controlling the operation of its 
associated automatic switch for extending 
said calling telephone line to a wanted tele 
phone line, a col}}}}) on SOil'ce of current, and 
lineans including cil'cuits having theireill the 
ii; ped, ince of the notor laghets and 'ingei's 
associated with the calling and called tele 
phone line: fol' coininecting said soul'ce of cli'- 
lent to the telephone transmittei's of these 
lines. 

2. In an automatic telephone systein), a 
plurality of telephone lines, a substation fol' 
each telephone line, a telephone transmitter. 
a telephone receive', a lingel' magnet and a 
linging key at each substation, a plu'ality of 
automatic switches, each autolinatic switch 
having passive contacts and active contacts 
arranged to be progressively advanced over 
said passive contacts, electronagnetic means 
foil advancing the active contacts of each 
switch, each telephone line tennihating in 
the active contacts of one automatic switch, 
certain of the passive contacts of the said 
automatic switches being multiply connected 
together, neans associated with the calling 
substate in for controlling the operation of 
the electionagnetic means of its automatic 
switch for extending said calling substa 
tion to a vallied substation, a ringing cir 
cuit including the ringei Ilhagnet at the 
: Inted sulstation, le:)is including the ring 

ing key at the calling substation, for coin 
{ "oiling said circuit, a common source of 
c irrent, ind means including a circuit hav 
iing the rein the in pedance of said electro 
agnetic leans and the i'inger illaghets 

associated with the calling and called tele 
phone lines for connecting said soil'ce of 
(!!!'"(int to said transmitters. 

3. In an attomatic telephone system, a 
l: 'ality of telephone lines, a substation 

for each telephone line, each substation hav 
jing a telephone receive’, a telephone trans 
mittei' and a ringer latnet, a plul'ality of 
automatic switches, each automatic switch 
having passive contacts and active contact: 
li'i'anged to be plog 'essively advanced over 
said passive contacts, electromagnetic means 
for advancing the active contacts of each iO. 

switch, each telephone line terminating in 
the active contacts of One automatic switch, 
certain of said passive contacts being inlil 
iply connected togethel', means associated 
with a calling substation directively control 
ling the operation of the electromagnetic 

eans of its associated switch for extending 
said calling sistation to a wanted substa 
tiol), a collino Soul'ce of current, means in 
cluding circuits having therein the imped 
ace of the electromagnetic means and the 
l'inger lagnets associated with the calling 
and called telephone lines for connecting 
said source of current to their transmitters, 
and eans including a condense at each 
substation of a completed connection for 
conductively separating said transmittel cir 
cuits fron each other. 

4. In an automatic telephone system, a 
pl; "ality of telephone lines, each telephone 
line being 'ovided with a transmitter and 
a receive!'. jeans including an automatic 
switch individual to a telephone line for ex 
tending said telephone line to any of the 
other telephone lines, a common source of 
(:: 'i'eit, eans including portions of the call 
iiig and called telephone lines for supplying 
('' 'i'ent to the translittel's associated with 
said telebone lines, and means including 
condensei's located at the calling and called 
Sibstations for inductively connecting but 
conti ('tively sei: )'ating the telephone trans 
lite's (; ; in established connection. 
5. In an automatic telephone system, a 

plurality of telephone lines, a substation 
associated with each telephone line, each 
Substation being provided with a telephone 
receiver, a telephone trainSinitter and a call 
signal, an automatic switch individual to 
each telephone line for extending said tele 
phone line to any of the other telephone 
lines, electromagnetic means arranged to be 
directively controlled from a calling substa 
tion for directively operating the automatic 
Switch of a calling telephone line to extend 
said line to any wanted telephone line, means 
including a circuit extending ovel said call 
ing and called telephone lines through said 
automatic switch for establishing a tele 
phonic connection between the telephone re 
ceivers and transmitte's at the calling and 
'alled substations, and a second circuit in 
cluding a portion of said first circuit for ac 
tuating the call signal at the wanted sub 
station, said circuit serially including the 
electioinagnetic means of said last inentioned 
switch. 

6. In an automatic telephone system, a 
plurality of telephone lines, a substation for 
each telephone line having a telephone re 
ceiver, a telephone transmittel' and a call sig 
nal, an automatic switch individual to each 
telephone line for extending said telephone 
line to any of the other telephone lines. 
electromagnetic means associated with said 
switch, Said electromagnetic means being di 
rectively controlled over a calling telephone 
line, a common source of current, means in 
cluding said source of current for actuating 
the cail signal at the wanted substation, 
means operated simultaneously with said 
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alled signal for catsing a tone in the 
ceiver at the calling Sibstation, and lea; 
for connecting said solice of current to the 
telephone traininitters of the established con 
Election. 

7. In an autoimatic tele; hone system, a 
plurality of telephone lines, a substation 
having a transmitte' for cach telephone line, 
an automatic switch individu: i to each te: 
phone line for extending said telephone in 
to any of the other lines, heals for direc. 
tively operating each automatic switchi, a 
comino in source of current, and circuits for 
connecting Said source of current to the 
transmitters of a completed telephone coin 
nection, said circuits each including a cis 
rent feed coil and a winding of an indiction 
coil at each of the substations of the tele 
phone connection. 

8. In an automatic telephone system, a 
plurality of telephone lines, a substation for 
each telephone line having a telephone ti'ans 
mitter, a telephone receiver and a call sig 
nal, an automatic Switch for each telephone 
line, means for directively operating each 
automatic switch for connecting said tale 
phone line to any other telephone line, a 
common source of current for said faienhoic 
transmitters and call signals, means incid 
ing a portion of the calling and cated tele 
phone lines for causing said source of citi 
rent to actuate the called signal and inter 
rupt its own circuit at the wanted substation, 
a telephone circuit interconnecting the call 
ing and called telephone line, said circuit in 
cluding the transmittel's of said telephone 
lines, a condenser at each of the substations 
of the associated connections for conduc 
tively dividing said telephone circuit into 
two parts, one part including each trans 
mitter, means for bridging said source of 
current to each trail Snitter, and means in 
clading the mentioned condenser associated 
with the called substation for cy:enching the 
spark at the intermittently operating called 
signal. 

9. In an autoliatic tele hone systein. : 
plurality of telephone lines, a telephone 
transmitter, a telephone receiver and a call 
signal for each telephone line, an automatic 
switch individual to each telephone line for 
connecting said telephone line with any of 
the other telephone lines, directively con 
trolled means for operating each individual 
Switch for causing it to seize any wanted 
telephone line, a call signal at each substa 
tion, electromagnetic means including a 
interrupting circuit for actuating the call 
signal at a wanted substation, manual means 
at the calling substation for controlling said 
circuit, a condenser at each Sibstation nor 
maily bridged about the contacts of said 
electromagnetic means, and means for con 
tinuously energizing the electro:magnetic 
means at the calling and called sistations 

55 

during the raintenance of a telephone con 
lection. 

i?). in an auto: natic elepho: 
plurality of telephane lies, 
each telephone line, a telephoje t'aisinitiei, 
a l'eceiver and a ringer magnet in each Sul)- 
station, a plui'ality of alignatic switches 
fo' interconnecting said telephone lines, a 

}EO illagnet for advancing each automatic 
as inciding one of said switches 

lotoi lagnet for extending one of 
elephone lines when calling to a 

vanted telephone line, a common source of 
Current, and neals including a circuit hav 
iing theirein the impedance of said last, inen 
tioned inotor in agnet and the ringer magnet 
of the calling telephone line for connecting 
said source of current to the telephone trans 
inittei' of said calling telephone line. 

11. In an autoiatic telephone syste 
plurality of telephone lines, each telephone 
line being provided with a transmitter and 
a receiver, means including an automatic 
Switch for extending a calling telephone line 
to any of the other telephone lines, a coin 
ill Oil Source of current, means including pol 
tions of the calling and called telephone 
lines for Stiplying current to the transmit 
tel's associated with Said telephone lines, and 
seas including condensers located at the 
called and calling substations for inductive 
ly connecting and conductively separating 
the telephone transmittel's of an established 
telephone connection. 

S. (s Stein), a 
: y : : 3. 

12. In an automatic telephone system, a 
plui'ality of telephone lines, a substation for f 
each telephone line having a telephone re 
ceiver, a telephone transmitter and a call 
signal, an automatic switch for extending a 
telephone line when calling to any of the 
other telephone lines, electromagnetic means 
&SSociated with Said Switch, said electronag 
netic means being directively controlled by 
a calling telephone line, a source of current, 
ringing lineans including said Source of cur 
i"elit for actilating said call signal at the 
wanted substation, means operated simulti 
neously with said called signal for causing 
a tone in the receiver at the calling substa 
tion, and lineans including a portion of said 
ringing ineans for connecting said source of 
clirient to the telephone transmitters of the 
established connection. 

18. In an automatic telephone system, a 
plurality of telephone lines, a telephone 
transmitter, a telephone receiver, and a 
call signal for each telephone line, means in 
cluding an automatic Switch for connecting 
a telephone line when calling to any other 
telephone line, directively controlled means 
fol' operating said automatic switch for caus 
ing it to seize a waited telephone line, electro 
Bagnetic ineans including a self-interrupt 
ing circuit for actuating the call signal at a 
Railted Substation, manual means at the call 
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ing substation for controlling said circuit, during the maintenance of the telephone 
condensel's at each substation normally connection. 
bridged about the contacts of said electro- In witness whereof. I hereunto subscribe lo 
magnetic means, and means including a por- Iny name this 17th day of January A. ). 

6 tion of said self-interrupted circuit for con- 1922. 
tinuously energizing the electromagnetic 
means at the calling and called substation WINF RED T. POWE.I. 


