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Lo all whom ¢ may concern

Be it known that I, Wrxweren T. PownLy,
a citizen of the United States, residing at
Rochester, in the county of Monroe and
State of New York, have invented certain
new and useful Improvements in Auto-
matic Telephone Systews, of which the fol-
lowing is a full, clear, concise, and exact de-
seription, L

This invention relates to telephone sys-
tems and more partienlarly to telephone sys-
tems in which automatic gwitches are em-
ployed in completing some portion of tele-
phone connections. _

The purpose of the present invention is to
provide o telephone system of relatively
small capacity, the civcuits of which are
relatively Inexpensive to install and are sim-
ple to maintain in operation.

The various features of the invention will
appear. from the detailed description and
appended claims.

In the drawings Fig. 1 diagrammatically
represents the cirenits and equipment neces-
sary for three telephone lines. The equip-
ment for each line 18 separated from that of

the ethoer telephone lines by dotted lines and
ihe confines of the drawing. Fig. 2 shows a
tanl -

W

detai] of the mechanical structure of the
suttinatic switeh which is provided for each
tolephone line. Tig. 3 is a schematic show-
ing of the talking cirenit completed between
two telephone lines.

1 this system each telephone line is pro-
vided with an individual numerical switch
through the terminals of which any other
telephone line of the system may be reached.
The structure of this switeh mav be substan-
fladly similar to that disclosed in the patent
to Bullard 41,106,922, patented Angust L1,
xeept that the armatures and pawls
the retaining magnet 4 and the stepping
magnet 6 are not interlocking, but are of the
arrangement substantially similar to that
diselosed in Fig. 2 of the present disclosure.
By reference to the patent to Bullard 1t will
be noted that-the stepping magnet such ag 6
advances the palr of switeh wipers herein
des +1 T and 8 over thelr respective sels
of vl tevmainals. The stepping magnet 6
nevinally rotaing its stepping pawl out of
engagement with the ratchet wheel 2 of the

s

Serial No. 530,115,

switch and the retaining or holding magnet
4 likewise normally holds its pawl out of
engagement with the ratchet wheel 2 and as
will appear in the course of this description
the operating pawls engage the ratchet
wheel only during the time that its switch
is in use.

The substation circuits of this system are
of the type now well known in the art and
are ustally referred to as the “local gecond-
ary type,’ since the receiver is in a circuit
local to the substation and serially includes
a secondary winding of an induction coil, the
primary winding of which is in series with
the central source of energy and also with
the transmitter. :

In this system an impulse sender is em-
ploved which may be of any well known
stinetnre and in which a set of impulse
springs is intermittently operated to cause
@ series of line interruptions commonly
known in this art as impulses, The struc-
ture of this impulse sender, if the system is
of relatively simall size, (that is not over ten
lines) or if the individual switch is direc-
tively operated in response to several serics
of impulses, may be of the structure substan-
tially similar to the impulse sender or dial
such as is shown in the patent to Ieith
#1,279,352, issued September 17, 1918. 17,
however, the system is arranged for more
than ten subscribers’ lines and it is still de-
sived to directively set the subseriber’s in-
dividual switch in response to one adjust-
ment of the impulse sender then it will be
desirable to employ an impulse sender of the
type disclosed in the patent to Fattig
41,080,412, issued June 25, 1912. The im-
pulse sender previously referred to is dia-
grammatically represented by a series of
contact springs shown within the civele as-
sociated with each substation circuit. The
purpose of these various sets of springs will
appear in the course of the present. de-
scription.

The .ringer or signal provided at each
sithstation is commonly known in the art as
a direct current. ringer such as is normally
employed in  certain intercommunicating
telephone systems.or may be similar to the
ordinary door bell ringer,

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 civeuits 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,
mmpulse springs 12 of the impulse sender,
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 veleasing holding magnet 4
extending from grounded battery winding
of this magnet, front contact and armature
of magnet 6 to ground. The subscribei’s
mdividual switch 1s now in condition to re-
ceive a directive series of impulses from
the impulse sender. Since it has been as-
sumed that the connection is to bé 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 13, 14 and 15 and subse-
quently in the intermittent closure of the
set of impulse sprivigs 12. The closure of
the contacts 14 and 15 serves to short cir-
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 estending from grounded
battery winding of this magnet, contact
springs 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 1ts 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
that the brushes 7 and 8 are advanced from
the so-called “normal position” into position
1. In response to the mnext impulse from
the impulse sender. the stepping magnet
6 will be deenergized as described but a cir-
cuit will soon after be completed by the
closure cf the impulse springs 12 so that
the stepping magnét 6 will advance the
brushes 7 and § 1nto engagement with the
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#2 set of line terminals. The impulse
sender has now completed the transmission
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 appear in Fig. 1.

Tt will be noted that as soon as the step-
ping magnet 6 deenergizes after the hold-
g magnet 4 has been operated, an actuat-
ing eircuit 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 sender springs 13 and 14 are
closed. This locking circuit may be traced
from ground, springs 13 and 14, conductor
17, lower armature and front contact of
relay 16; armature and contact of magnet 4,
lower winding of .cut-off relay 16 to
grounded battery. At the close of the series
of impulses, the sender springs 13 and 14

are opened to permit the release of relay 16. ¢

The previously described operation of the

automatic switch individual to the calling

line has advanced the brushes 7 and § into
engagement with the terminals 18 and 19
of the wanted subscriber’s line. It will
first be assumed that this line is idle so
that when the subscriber at A signals the
subseriber at B by depressing the ringing
butten 20, a ringing civeuit is closed from
grounded battery, winding of the stepping
magnet 6, switch hook springs 10, ringing
button 20, conductor 17, lower armature
and back contact of cut-off relay 16 switch
brush 8, which is now in engagement with
the multiple terminal 19, conductor 21,
brush 22 of the wanted subseriber’s switcel,
lowermost contact and armature of the cut-
cff relay 23, conductors 24 and 25, back
contact, armature and winding of the ringer
magnet 26 to ground. It will thus be seen
that a self-interrupting cireuit is closed for
the ringer magnet 26, which causes it to
vibrate its armature 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 toue
to be heard in the receiver at the substa-
tion at A so that the subscriber thereat

‘can tell that the wanted subseriber 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

immediately stopped since the ringer mag-

net 26 is now temporavily energized in a
cireuit extending from ground, winding of
this magnet, througl the ecalled transmit-
ter, primary winding of the induction coil,

impulse springs 27, switch hook springs 28,
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winding of the stepping magnet 29 to
grot mded battery. The stepplno magnet 29
15 also energized in this circuit and ad-
vances the brushes 30 and 22 of the wanted
subsceriber’s switch to the so called “normal
position” that is in engagement with the
terminals 81 and 32, The subsecriber’s
switch 1g therefore advanced from its “home
position” go that his telephone line cannot
be sei/od by some other subscriber’s switch.
e tclophone connection 1s now cou\plcle

De E“ cen the substations (lt A and B and the
tall un;z battery for the cailing wbzscr her is
supplied over a cireuit hom m‘ouuaul bat-
tery, through the winding of the stepping
magnet (>. switch hook springs 10, impulse
springs 12, primary winding of the induc-
lum (’OIL through the tr msnntter windiug
of the vinger maonet 11 to <>10n‘m1 Talk-
ing battery for the called subseriber is C;up—
phefl from grounded battery winding of t e
stepping magnet 29, switeh hook smmob 28,
impulse springs 27, primary winding of the
luction coil, through the called subscub-

‘s trensmitter and w inding of the ringer
magnet 26 to ground. )

Tt will be noted that
singer magnets 11 and 26 are operated at
this time to remove the s ho t eivewit from
condensers 83

33 and 84. Tt will thus he seen
that the ringer magnets 11 and 26 also fune-
tion us mmedan ¢ coils for the talking cir-
‘”1’[ It w L” Fart J‘el be understond (ha:‘ the
ondensers such as 88 and 84 gerve to induc-
11\.ru_\' connect and conductively separate the
con \"\1'543‘1011 eireutd ex in’ﬂf‘m, between the
en rand wanted subseribers,
it now be assumer 4 thot | hc \mnted hno
u“mmd*mﬂ at sl i
gaged ineonver
»mt‘\' 45 i 111“1 7“""
and 30 will therefore he in

1

ihe Terminals 31 dll] 32 as

.( e

je
D

11“ ady deseribed

so that the ringing circuit previously de-
seribed us dnge h'dlmz conductors 24 and 25
will not be (’()1111)1@(% and consequently no

ringing tone \"11] be heard in the mlhnﬂ wb—

seriber’s veceiver. The failure fo hear wls
fone after the extension of the connection,
s wnal to the ¢ dhn& party that the want-

ed line is busy. This is in the jmture of a

negalive signal bit one which is effective
when the wh% ribers ave instructed as to the
('nu‘*,uou of the system.

It will he ,“.U.-a that the cut- 1! relay 16
of the calling live 1s ‘r)umd en dur-
ing the ‘uhushwn‘ of the calling subscrib-

e’y switeh and if the ealled lin e 18 busy due
to h(: fact that % has been previously seized
Dby another line such ag that tormn‘,alvmg at
; m' C, this velay will be lovked oper-

the ('ﬂ ing subscriber rhscom] scbs.
The cireutt for this relay now extends from
ground, :umz}ture and front contact of map-
net 6, upper winding, upper front contact
and armature of relay 16, switch brash 7, ¢

terminal 18, multiple terminal 85, brush' 36
of the subscriber’s Tine teumnaLmO' at C, up-
per armature and back contact of cut-off ve-
Luy 37, winding of the steppmo magnet 38

ssociated with the C subseriber’s individual
B ltch to grounded battery. Under the con-
trol of this cirenit the cut-off relay 16 is
bdr"fl operated and prcvenfb the completion
of the ringing cirewit over u)*ldnctm' 17 and
this insures that the Conneumn now estab-
lished between substations B and ¢ \\J] not
be disturbed.

If the line terminating at B substation is
busy due to the fact that this line has ovigi-
nated a call, the brushes 22 and 30 of its as-
sociated switch will be Ad\‘" need  heyor
their so called “home” and “normal posi-
tions” s s0 that the ringing circuit for the sub-
station A will not be. Complded with the re-
sult that the A subscriber can hear no ring-

ing tone and will know that the wanted line
cannot be reached.

At the close of the conversation the “‘lhnn
subscriber at A restores his portien of the
established connection by simply replacing
his receiver on its switch hook thereby open-
ing the switch hook springs 10 with the
sult that the stepping magnet 6 deenergizes
and shortly 'i’ter the slow releasing magnet
4 deenergizes. This permits the reiractive
Spring of its associated ‘~\\14( h to restore the
Drushes 7 and 8 of this switeh to their “home
1 Similarly when the called sub-
‘ sub-st ail(m I repluces his vecoiver
on its %\\/mh hook, springs 28 aie opened {o
permit the st vpnww mwn“‘. 249 1o decnergive

and shortly Luie rwards the slow lGl@'LSl]l“‘
ho’ldil o magnet 40 of this switch deene
so that th” w{u(iw@ spring of the calle
subscriber’s switeh vestores the brushes 22
end 30 of this switeh to thelr normal posi
tion.

w”

a880

e
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Vhile the subscribier’s individusl switehes
h(n e not been described in detuil as operat-
ing on the cunnlative prineiple, it iy to be
understood that these switches may be so op-
crated without any change in the operating
eirenite.  Automatic switches operated on
cwnulative principle ave zzi*;n re rormd to
adding type sw itehes and ney Do deseribect
25 nd\m- pumber of steDs “fl'f“' to the
s of Lhe |.wmlws in several sevies of im-
pulses, instead Of being advanced in the well
Trnown 01(JU{ end line selecting movementy,

it wild i.ms be seen that o simple auto-
matic telephone system s provided in which
a minimum amount of equipment is weed and
in which relatively simple operative civeuils
ave cmployed.
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switches, cach automatic switeh having
passive contacts and active contacts arrs nﬂcd
to be progressively advanced over caid
passive contacts, a motor magnet for ad-
vancing the active contacts of “each switeh,
each Le]ephong line terminating in the active
contfacts m one automatic o\\hch, certain of
the passive (,'«)A\rttﬁ of sald automatic
switches heing multipled together, means
wsociated with the calling substation for
71u11\f\~x controlling the operation of its

sociated automatic switeh for extending
suid ealling telephone line to a wanted tele-
phone line, a common source of current, and
means including civenits ha\‘nﬂ thevein the
inmedance of the motor g onets and ringers
agsociated with the c;.ﬂmg and called tele-
phone lines for connecting said sonvee of cur-
rent to the telephone transmitters of these
lines.

9. In an automatic telephone system, a
plurality of teleplione lines, a substation for
cach telephone line, a telephone transmitter,
a telephone LE(@I‘ er, a ringer magnet and a
ringing key at each subst ation, a p]u;'al ity of
antomatic gw _Lchea, éach automatic switch
having passive contacts and active contacts
w*-mved to be p"’)O'l‘eSSiV(‘,‘l;\; advanced. over
said passive contacts, electromagnetic means
for advancing the active confacts of ench
switeh, each telephone line terminating in
the aoh\'e contacts of one momﬂt ¢ sw1tch~
certain of the passive contacts of the said
automatic switches being mu]tlph conneded
togetlier, means associated with the calling
substation for controlling ‘rhe n'\emtlon of

¢
{

the electromagnetic means of its antomatic
switeh for ‘xumdmg suid calling substa-
tion to a wanted substation, a ringing cir-
¥l M 7 M . - 1
cuit including the vinger magnet at the
wanted sulstation, means '.:muﬂmg the ring-
ing key at the calling substation, for con-
trolling said cireuit, a common source of

current, and means including a clreuit hav-
ing therein the npedance of said cleetro-
magnetic means and the vinger magnets
assoclated with the calling and called tele-
phone lines for connecting said souree of
current to said transmitters.

3. In an automatic felephone system, a
plurality of telephone lines, a substation
far cach telephone hnc, each substation hav-
INg 4 telu\hf\ne receiver, a Le]ephune imrs—
mitter end a ringer magnet, a plurality of
automatic switches, each automatic switch
having passive contucts and active contacts
arvanged to be prog: ressively advanced over
said passive contacts, e‘eclmmaoneuc MEans
for advancing the active contacts of each
switch, each telephone line terminating in
the actl"e contads of one automatic switeh,
certain of said passive contacts being wmul-
J)lV connected together, means associated
with a calling s substation divectiv e’“ control-
ling the operation of the clectromagnetic

1,563,652

mnenns \u its nesocinted switeh for e‘;twdin"
seid enlling substation to a wanted subs sta-
{ion, 2 cowion soulce of current, means In-
cluding civeuits having therein the imped-
ance of the electrona <>noilc means and the
ringer magnets associated with the calling
and called telephone lines for connecting
said source of current to their transmitters,
and means mdudmo a condenser at each
substation of a cr)mpleled connection for
cenductively separating said transmitter cir-
<fuits from cach other.

4 Tn an automatic telephone system, a

plarality of fﬂopLo‘]e lines, each telephone
Iine being provided with a transmitter and
a veceiver. means inelnding an antomatic
wwiteh individual to a telephone line for ex-
tending said felephone line to any of the
other telephone lnes, a common source of

N
<

wrent, means ineluding pmtlons of the call-
ing and called telephone lines for supplying
curvent to the transmitters associated with
said telephione lines, and means including
condensers loeated at thn ealling and ea Hed
sibstations for induetively (*()nnectmﬁ hut
condunetively separating the toleplmnc (rans-
mitters of an established connect

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 transmitter and a call
signal, an antomatic switch individual to
each tele()llol line for extending said tele-
phone line to any of the other telephone
lines, electromaszndh means arranged to he
dlrectnehf controlled from a callm«» substa-
tion for directively operating the automatic
switch of a calling ’relephone line to extend
said line to any v -anted tele phone line, means
including a circuit extending over said eall-
ing and “ealled telephone lines through said
automatic switch for establishing a tele-
phonic connection between the te ophone re-
ceivers and transmitters at the calling and
-alled substations, and a second cireuit in-

on

cluding a portion of said first circnit for ac-
tuating the call signal at the wanted sub-

station, said eciremit serially including the
electromagnetic means of said last mentioned
switch.

In an autowmatic telephone system, a
I)hx‘“lh 'y of telephone lines, a substation for
each LcTephone line having a telephone tve-
ceiver, a telephone transmitter 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-
1‘eot1vely controlled over a calling telephone
line, a comumon source of current, n eans n-

cluding said sonice of current for actuating
the cail signal at the wanted substation,
means operated simultaneously with said
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1,56
alled signal for cauvsing a tone in the re-
ceiver at the calling sn b«i(mun. and means
for connecting said souree of current to the
telephone tranmitters of the established con-

nection.

7. In an automatic telephone system, a
plurality of telephone lines, a substation
having a transmitter for each felephone live,
an automatic switch individaal to each tele-
phone line for extending mlﬂ telephone line
to w]w of the other lines, means for divec-
tively operating each automatic switch, s
common source of current, and circuits for
connecting said source of current to the
transmitters of a completed wlﬁp 10116 COIl-
nection, said cireulte each including a cur-
rent feed coil and a Wmdmu of an induction
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 trans-

mitter, a telephone receiver and a call sig-
nal, an automatic switch for each telephone
line, means for diwc ively operating each
automatic switeh for ("P“""h’l“ said teole-
phone line to any ()Lhéﬂ' >h\’)h0=1“ line, a
comumon source of current fm* said \lmﬂm 10
transmitters and call signals, means inelnd-

ing a portion of the cnlhna‘ and en ed tele-
phone lines for causing said sonrce of cur-
rent to actuate the called signal and inter-
rupt its own cirenit at the w anted subs tation,
a telephone circuit interconnecting the eall-
ing and called telephone Hrm, goid elreuit in-
cluding the transmitters of said telephone
lines, a condenser at each of the substations
of the associated connections for condue-
tively dwxdmo said telephone circuit into
two parts, one part including each
mitter, means for bridging said ‘source of
current to each tramsmitter, and means in-
cluding the mentioned oondnmu‘ ass m’mled
with the called substation for ¢ ]nonchmv the
spark at the intermittently operating called
gienal,

In an sutomatic telephone system), o
plurality of telephone lines, a telephone
transmitter, a telephone receiver and a call
signal for each telephone lne, 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 oper‘mt]ng each individual
gwitch for causing it to %ei/e any wanted
telephone line, a call signal at each substa-
tion, electr omagnetic means inels 1dmﬂ a self-

iu'l upting cireuit for acbuatis dw eall
sz_,g_nd at a wanted substation, manual means
at the calling substation for controlling said
cireuit, a condenser at each substaf'ioxx nor-
mally bridged about the comtacts of said
elerzi‘mmagnchc weans, and means for con-
tinnously energizing the ”1“Uf1‘0 magnetic
means nt the ealling and called subatati

1’( ne-

rn

4%

nra
ons

5

during the maintenance of a telephene con-
nection.
10,0 In an automatic telephone
1

'Mmuii{'\' i "o‘m shone lines, oo«
each tele )h')u

Ll

m\, a telephone t

mmiio ,
a recelver and a ringer magnet in each sub-

station, o plurality of auiomatic switches

for interconnecting said (elephone lines, a
wgneb for advancing each automatic

motor ma

viteh, means including one of said switches
L ity motor magnet for extending one of
il telephone lines when ::1111110 to a
va mM telephene line, a common source of
urrent, and means 1nchuhng a cn'cuw hav-
ing therein the impedance of said last men-
tioned motor magnet and the ringer magnet
of the calling ce]ephone line for LOD]‘GCUHO
sald source of current to the telephonohfu
mitter of said calling telephone line.

11, In an sutomatic telephone system, a
plurality of telephone lines, each depnoﬂa
line being provided with a transmitter and
'*"en*er means including an automatic
switch for extending a calling telephone line
te any of the other telephone lines, a coi-
inon source of current, means including por-
tions of the calling and called Lelephone
1i‘ 1es for supplying current to the transmit-
tors associated with said telephone lines, and
neans including condensers located at the
called and calling substations for inductive-
Iy connecting ‘md conductively separating

-angmitters of an e%mbhsned

the ereLhono
telephone wﬁnectlon

12 In an automatic telephone sy stﬂm, a
plurali [ telephoue lines, a substation for

3]

Al

[
3
&

Py
o

lity «
each Leiephone fine 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 telo ephone lines, electrc amgnetic means
assceinted with said switceh, said electromag-
netic means being (llz‘ectn'ch controlled bv

alling te]ophono line, a source of current,
ringlng means including said source of cur-
vent for actuating said ecall signal at the
wanted substation, means oper wﬂd stmnul ba-
neously with said called signal for causing
o tone in the receiver at the calling subs fa-
tion, and means including a portxon of said
ringing ineans for connecting said source of
current to the telephone transmitters of the
g hﬂﬂ ished connection.

. In an automatic telephone system, a
plu amy of telephone lines, a telephone
transmitter, a telephone receiver, and a
call signal for each felephore line, means in-
(‘wrlmo an automatic switch for connectlno
a ,lephone line when calling to any other
te]ephom line, d]*eﬂ(wﬂy controlled means
for operating said automatic switeh for cans-
ing it to seize a wranted felephone line, electro-
magnetic means including a self-interrupt-
ing cirenit for actuating the call signal at a
wanted substation, manual means at the call-
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ing substation for controlling said cireuit,
condensers at each substation normally
bridged about the contacts of said electro-
magnetic means, and means including a por-
tion of said self-interrupted circuit for con-
tinuously energizing the electromagnetic
means at the calling and called substation

1,563,652

during the maintenance of the telephone
connection.

In witness whereof, I hereunto subscribe 10

my name this 17th day of January A. D.
1922.

WINFRED T. POWELI..



