
Aug. 7, 1923. 1,464,118 
R. L., STOKEY 

MACHINE SWITCHING TELEPHONE EXCHANGE SYSTEM 
Filed Nov. 28, 1919 

t 

s 
RS 

/7ver for: 
fray Z. 5 foAely 

Ay C23 ye- Affy. 

  

  



RAY L. STOKEY, OF FILORAE, PARK, E.ONG 
WESTERRT EI.ECTRIC CorIPANY, INCORPORATEC, or NE7 xor K, N. Y. 
ERA. ONT OF NEW YORK. 

TEACHINTE-s WICEING TELEFA CINE-EXaASG 

al A64,118 
1 - 39 PATENT OFFICE 

(SLAND, NEW YORK, ASSIGNOR. To 
A. CBPO it is 

SYSTEM. 
Application filed November 28, 1919. Serial No. 341,104. 

To all thon, it may conce; n. 
Be it known that I, RAY L. STO 

citizen of the United States, i'esis 
Fioral ark, Long island, in the co: 
Nassal, State of New York, have invented 
ceitain new and useful improvements in 
Machine - Switching Telephone - Exchange 
Systeins, of which the following is a full, 
clea", coincise, and exact description. 

This invention relates to machine switch 
jing telephone exchange systems, and par 
ticularly to multi-office systems. 

in a connection involving two stations lo 
cal to the office, satisfactory transnission is 
Secured by feeding talking current to the 
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transmitters through a pair of supervisory 
relays which may control the release of the 
switches. Whe; however the connection 
leads through a number of offices, better. 

20 transmission is secured by Substituting for 
this relay bridge, a repeating coil bridge. 

in accordance. With this invention the con 
nectors are accessible to local second or third 
selectors, dependent upon the number of 
ines in the office in which the connectors are 
located, and also to incoming selectors which se 
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are used when the call connes from or 
through a distant office, and the circuit air 
rangement, is such that the path over which 
the connector is seized determines the char 
acter of the battery feeding arrangement to 
be used in energizing the transmitters of the 
connected lines. - 

"She invention contemplates a circuit ar 
rangement wherein the electrical condition 
of the test wire of the selector seizing Such 
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connector determines the operation of an 
electromagnetic switch connected to the test 
wire of the connector which controls the cur 
ient feeding bridges. 

seized by a selector serving local calls only 
the bridges for feeding talking current 

energize the substation transmitters of the 
local lines, in case however, this connector 
is seized by an incoming selector, it being 
understood that these connector's appear in 
multiples in these sele?tors as well as the 
local selectors, a relay is operated to cit of 
these bridges, and substitute a repeating coil 
bridge at the incoming selector for feeding 
current to energize the tra is initter at the 

5 :;alled Fiation. 

third conductor is extended to the third con 
ductor of the connector in which a relay is 

substations A and B belong. The incoming 

More specifically, when a connector is 

ing in detail the buil through a pair of relays are eit connected 
across the connector talking conductors to 

to the selector Silist precedin 

As shown, in the present embodiment, the 
third conductor from the preceding local 
Selector is connected to the free pole of the 
battery and when the connector is seized this 
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included. This relay thereupon operates 
and interposes a break in the circuit of a 
relay which would otherwise operate when 
the called party answers and cut off the local 
relay bridges. If, however, the connector is 
Seized by an incoming selector from a dis 
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tant office the relay referred to in the third 
conductor of the connector is shunted, due to the presence of ground on the third con 
ductor leading from such incoming selector, 
and, consequently upon the response of the 
called subscriber, the bridge cut-off relay re 

70 

ferred to operates and removes the supervi 
SOry relay bridges normally connected 75 
across the connector taking conductors and 
transfers the called line talking conductors 
to the repeating coil bridge at the incoming 
selector. , - 

Referring to the drawings, which show 
Only so nuch of a telephone exchange sys 
tem as is necessary for a comprehension of 
the invention, the connector C is located in 
the office to which the lines terminating in 
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85 
Selector shov'n below selector S is also lo 
cated in this office. The sender 46 is, how 
ever, located at a distant office. The connec 
tor group including connector C is multi 
pled to the local selectors S and also to the 
inconting Selector's, so that it inay be seized 
by a trunk from a distant office terminating 
in incoming selectors as well as locally b 
selectors S. 

90 

With this preliminary description iti 
lieved that an understanding of the inven 
tion will be most easily acquired by follow 

- ing up of 
class. A local connection will fi 
Upon the removal of the receiv 
tion A. the calling line is extende 
series of switches in the well-l 
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tor, whereupon the followi 
closed: free pole of batte 
ing of stepping relay 1 

. . . . . s. -- - - - - . tor, side syitch arm 2 
lower talking condictoi. 

ion apparatus, teti 
taiking condi 

105   



2 
5, position 1, right winding of step 
ping relay 1 to ground. Relay in en 
ergizing, operates slow relay 6, which, in 
attracting its arnature, grounds the third 
wire 7, leading back to the preceding 
switches to hold the same in their set posi 
tion, in accordance with well-known prac 
tice, and operates release relay S to inter 
pose a break in the circuit of the release 
magnet not shown of the switch to which 
stepping relay 1 belongs. 

(h 
The calling still 

scriber now operates his sender to set th 
selector S to the level of the trunkster ar nating in connectors C, whereupon the selec 
tor automatically hunts for and seizes an 
idle connector in the well-known manner. 
Upon the extension of the calling line to 
the connector, the side switch of selector S 
advances to position 3, cutting of the bridge 
including relay 1. Before the slow relay 6 
can retract its armature, however, the step 
ping relay 10 of the connector is operated 
over the following circuit: free pole of bat 
tery, right winding of relay 10, lower ar 
mature and back contact of relay 11, over 

5 

20 

the lower talking conductor to the calling 
substation and returning over the upper 
talking conductor, upper armatitre of relay 
11 and its back contact. left winding of re 

30 lay 10 to ground. Relay 10, in attracting 
its armature, operates slow relay 12, which, 
in attracting its right armature connects 
the primary stepping magnet PM to the 
back contact of stepping relay i0, and in 

5 attracting its left arnature operates relay 
13 through the following circuit: ground, 
right, winding of relay 13, left armature of 
relay 12, conductors 14, 15, 16, to the free 
pole of the battery, through the winding 
of relay 8. The left armature of relay 13 
is arranged to close its front contact before 
the right, armature. It thus locks itself over 
the left armature of relay 12 and its own 
left and right armatures. The ground ap 
plied to the third or test wire by the right, 
almature of relay 13 is applied before the 
slow relay 6 of the preceding selector S has 
had time to release and relay 8 is thus held 
energized. This ground causes the connec 
{O} 6. test busy to other selectors. 
The calling subscriber now operates his 

sender to transmit impulses to the connector 
corresponding to the tens digit of the 
wanted number. Upon the first retrac 
tion of the armature of relay 10, an in 
pulse is tra 
net PM of the connector: arimature and 

4 : 

80 front contact of relay 12, off-normal contact 
2 

ginning of the movement of the 
f normal contact 

DSES, Relay 17, 

the wanted line. 

lagnet 10, armature and front contact of 

28, brush 25 

- itted over the following cir 
clit, to operate the primary Stepping mag 

lay is able to attract its reins 
back contact of relay 10, right armature and - 
- - - - - - it nects tha. 

18 controlled by the connector shaft, slow relay 17, magnet PM, free pole of battery. 
18 opens 
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when it operated, connected the stepping 
magnet to the back contact of the stepping 
relay 10 over the contact i9 independently 
of contact 18. The subsequent impulses, 
therefore, pass by way of contact 19 and the 
front contact of the slow relay 17 to the 
magnet P.I. - A short interval after the 
sender restores, relay 17 retracts its arma 
ture, transferring the stepping circuit to 
connector secondary Stepping magnet Shi. 
The calling subscriber now transmits im 
pulses corresponding to the units digit of 

The first impulse...passes 
Over the following circuit to operate the 
inagnet SM: armature and back contact of 
slow relay 12 which as before, becomes en 
ergized upon the receipt of the first impulse 
and remains energized during the transmis 
sion of the impulses, contact 19. arnatire 
and back contact of slow relay 17, slow re 
lay 20, lowermost armature of relay 21, 
olter arnature and back contact of relay 
22, magnet SM and free pole of batters. 
The Subsequent impulses pass over the fol 
lowing path to operate magnet SM: arma 
ture and back contact of relay 10, right ar 
in attire and front contact of relay 12, con 
tact 19, arnature and back contact of relay 
17, slo Y relay 20, lovermost armature and 
back contact of relay 21, and over the left, 
amature and front contact of relay 
20, and olter right amattire of relay 
22 in parallel magnet, SM, free pole of bat 
tery. Relay 20, in attracting its right arma 
title, maintains the test circuit open during 
traits selection. When the Sender reaches its 
normal position... the brushes 23, 24 
if the connector are in engagement with 
the multiples 26, 27. 2S is: the desired line. 
The idle condition of a line is indicated by full potential upon the multiples 28. A 
short interval after the connector is set, slow 
'elay 20 reti'acts its armatures and if the 
line is idle the following circuit is close?: 
for a marginal test relay 21: free pole of 
attery, called line cut-off relay 29, ultiple 

ight airmature and back con 
tact of relay 20, upper loy resistance wind 
ing of relay 2, inner armsture of relay 22, 
to the third wire, grounded at the right ar. 
thature and front contact of relay 13. Re 
lay 21, in a 

. . red to make contact be 
Fe the others, locks itself to the grounded 

igh its lower winding. third wire throug 
to the circuit through this windi 

tures. In attracting its armature 
grounded test wire dire 

test multiples 28 of the selected line, thus 
reducing the potential on such multiples to 
calise the same to test 
tOS. 
it ope: 

busy to other connec 
slowermost armature, 
r; hetween 

attracting 

and 25 

in attracting one of its lower arma 
tures which 
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and the sender, thus preventing the sub 
scribe' from transmitting any more im 
pulses to the connector. Upon the attrac 
tion of the armatires 31, 32 of relay 21, the 
bell at substation i3 is operated over the fol 
lowing circuit: ringing generator 33, lower 
winding of ringing cut-off relay 34 arma 
ture 35 of said relay, armature 32 of relay 
21, brush 24. multiple 27, lower talking con 
ductoi', the bell at the called station, upper 
talking conductor, multiple 26, brush 23, 
armature 31 of relay 21 and its front con 
tact, tipper arnature of relay 34, to ground. 
When the called party removes his receiver 
the ringing cut-off relay 34 attracts its ar 
mature 39, closing a locking circuit, includ 
ing its upper winding and the grounded 
third wire. This relay, due to the increase 
in its magnetization from the current 
through the locking winding, attracts its 
remaining armatures, disconnecting the 
ringing current generator from the called 
line and substituting therefor the called 
supervisory relay 22. The called supervis 
sory relay 22 is now operated over a called 
line circuit as follows: free pole of battery, 
left winding of relay 22, contact 36 of relay 
j.1, lower talking conductor including arma. 
ture 35 and front contact of relay 34 and 
armature 32 of relay 21 and its front con 
tact, brush 24, multiple 27. lower talking 
conductor through the telephone apparatus 
at substation B, upper talking conductor, 
multiple 26, brush 23, armature 31 of relay 
21 and its front contact, armature 37 of re 
lay 34 and its front contact, contact 38 of 
relay 11, right winding of relay 22, arma 
ture 39 and front contact of relay 34, to 
the grounded third wire. The subscribers 
may now converse, talking current being 
supplied to energize the transmitter at the 
calling station through the calling Supervi 
sory relay 10, and to the transmitter of the 
called station through the called Supervi 
sory relay 22, the calling and called ends of 
the connecting circuit being conductively 
separated and inductively connected by con 
dense's 40 and 41 in accordance with well 
known practice. 
Upon the replacement of the receiver by 

the calling party, relay 10 becomes deener 
grized. Fesulting in the deemergization of 
slow relay 12, Relay 12 in releasing, opens 
the locking circuit of relay 13 which in 
retracting its right armature, removes 
ground from the release wire leading back 
to the preceding set switches whereupon 
they release. The removal of this ground 
from the test wire also causes the relay 34 
to unlock whereupon the following circuit is 
closed for the release magnet RM of the 
connector. Magnet RM, off-normal contact 
42, lowermost armature of relay 34, and its 
back contact, armatires and back contacts 
of relays 12 and 10 to ground. Opon reacha 

tor, free pole of battery. 

3. 

ing its normal position. off-normal contact 
42 is opened, opening the release circuit. 
Assume now that the substation B is 

called from a distant office. The incoming 
Selector having been reached over a number 
of selectors, not shown, is set by the seinder 
6 at the distant office to the level containing 
he trunk group in which the connectors C 
terlinate. he selector thereupon seizes an 
idie one of these connectors. The circuits 
of the repeater and incoming selector are 
not shown in detail since they may be of any 
well known type. Only so much is shown 
as is recessary to comprehend the present 
invention. When the calling line is ex 
tended to the stepping relay 47 of the re 
peater which may be in the same office as 
the called line B. this stepping relay oper 
ates closing a circuit including slow relay. 
48, side switch arm 49 of the incoming selec 
tar, stepping relay 50 of the incoining selec 

Relay 50, in oper 
ating, energizes a slow relay 52 which oper 
ates release, relay 54 thereof to interpose a 
break in the circuit of the release magnei, 
not shown, of the incoming selector to pre 
vent premature release. The inpulses for 
setting the incoming selector pass over the 
path just traced including the right arma 
ture and front contact of relay 47, the slow 
rejay 48 and the stepping relay 50. When 
the selector seizes an idle connector C the 
incoming selector side switch asses to the 
third position, the stepping relay 50 is cut, 
of and the right-hand grounded armature 
and front contact of the repeating relay 47 
is extended to the talking brush 55 of the 
selector. The side switch arm 72 reaches 
its third position and connects the grounded 
armature of relay 59 to the release relay 54 
before the ground which initially energized 
this relay is renoved by the release of siow 
'ei ay 52 due to the cutting off of stepping 
relay 50 from the lower talking conductor. 
Ground from the armature of relay 59 is, in 
the third position of the side switch, ex 
tended over arm 3 to the third or test 

connector to cause the same to test busy to 
testing selectors. This ground also shunts 
relay 13 to prevent its energization for a 
purpose which will appear. The testing 
circuits for the selectors are not shown. 
They say be of the type shown in Patent, 
No. 1,236.858 of August 14, 1917. When 
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brush and thence to the third wire of the 

120 
the connector is seized the stepping relay 
10 thereof becomes energized over the fol 
lowing circuit: free pole of battery, right 
winding of relay 10, lower armature of relay 
11, talking conductor 45, multiplie 57, brush 
55, arm 49, slow relay 48 to the arnature 
and front contact of relay 47. When the 
calling party transmits the tens impulses 
the connector is set in operative relation to 
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larly when the units in pulses are transmit 
ted, the connector is set on the desired line 
multipies 26, 27 and 28. These operations 
are the same as previously deseribed ex 
cept that the relay 10 is operated over one 
side of the line froin the right armature 
of relay 47 instead of over a metallic circuit. 
The ringing of the bell at the called sta 

tion B occurs, as previously described in 
the case of the local call, but in this case 
when the ringing cut-off relay 34 operates, 
a circuit is closed for relay 11 including the 
right armature and back contact of relay 18, 
this relay, in the case of calls coming from or 
through a distant office, not operating as it 
does in the case of a local call, since in the 
former case it is shunted at the armature 
and front contact of relay 59. The circuit 
for relay 11 is as follows: free pole of bat 
tery, magnet RM which is marginal and 
does not operate in this circuit, off-normal 
contact 42, lowermost armature aid front 
contact of relay 34, lower winding of relay 
11, to ground through the airmature and back 
contact of relay 13. Relay 11, in attract 
ing its armatures, disconnects the bridge 
including the relays 10 and 22, and extends 
the calling line directly through to the con 
nector talking brushes 23, 24. Relay 34, by 
attracting its lovermost a mature, interposes 
a break in the circuit of release magnet RM 
before the slow relay 12 has time to retract 
its armatures when the relay 10 is cut off. 
Battery is now fed to the called line from 
the repeating coil over the following cir 
cuit: free pole of battery, lower winding of 
retardation coil 15, windings 76, 77, lower. 
talking conductor, outer armature of relay 
51, which operated when relay 48 became 
inert due to the cutting off of the connector 
stepping relay 10 from the lower talking 
conductor, side switch arin 49, talking brush 

45 

55, multiple 57, conductor 56, lower talking 
conductor 45 of the connector, lower arma 
ture and front contact of relay 11, arma 
ture 35 and front contact of relay 34, arma 
ture 32 and front contact of relay 21, brush 
24, multiple 27, the called line B, multiple 

50 

SS 

in retracting is towerfrast, arris tire closes 

26, brush 23, armature 31 and front contact 
of relay 21, upper armature and front con 
tact of relay 34, upper armature and front 
contact of relay 

an civ., side switch arm 68, inner a mature 
front contact of relay 51 windings 78, 79. 
and upper retardation coil winding of the 
repeater to ground. .. 
When the calling party permanently opens 

the calling line circuit upon the conclusion 
of the conversation relay 47 becomes inert. 
This results in the deenergization of slow 
relay 59, which in removing ground from 
the third wire leading to the connector, un locks ringing cut-off relay 34. This relay, 

armatures. - - 

multiple 28 is grounded due to the connec 

to this busy line. 
are released. 
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the circuit of release magnet RM of the con 
nector including the arnatures and back 
contacts of relays 10 and 12. When the 
connector restores, off-normal contact 42 is 
opened to deemergize the release magnet. 
The deenergization of relay 59 in removing 
ground from the third wire also opens the 
circuit of the release relay 54 of the selector 
whereupon release of the selector takes place. 
The operation of the circuit arrangement 

in case the called line B is busy, will now 
be described. It will be recalled that the 
slow relay 20 is in series with the secondary 
stepping magnet SM of the connector, and 
is maintained energized during the trans 
mission of the secondary impulses. Upon 
the termination of these impulses, however, 
this relay, after an interval, retracts its 

if the selected line is busy its 
tion of a grounded test brush 25 at another 
connector, or to ground thereon from the line 
finder or other equivalent switch in case it 
is busy as a calling line. Before relay 20 
has time to retract its armatures, however, 
the following circuit is closed to operate re 
lay 22 to apply busy tone to the calling line: 
grounded multiple 28, brush 25, right arma 
ture and front contact, of relay 20, conductor 
80, upper non-inductive winding of relay 11, 
contact 81 of relay 34, now closed, contact 36 of relay 1, left winding of relay 22, free 

itely upon pole of battery. Relay 22 imme - 
energization, locks itself up over the follow 
ing circuit: free pole of battery, reiay 22, 
contact 36 of relay 11, contact 81, upper 
winding of relay 11, contact 83 of relay 20, 
inner right armature of relay 22, to the 
grounded third wire. The middle armature 
of relay 22 applies busy tone to the calling 
line in the well-known manner. Test relay 
21 does not operate in case the line is busy su. 

since by the time the right armature of re 
lay 20 is fully retracted relay 22 in attract 
ing its inner right armature has opened the 
energizing circuit of such relay, thus pre 
venting ringing current from being applied 

pusy line. Upon the replacement of 
the receiver by the calling party the switches 

placement of the receiver by the calling par 

as previously described in the case of a suc 
cessful connection. In the case of an incom 
ing call involving the incoming selector, it 
will be recalled that the bridge containing 
the stepping relay 10 at the connector is 
not cut of until the called subscriber re 
sponds. Relay 10 is thus operated and is 
holding slow relay 12 energized and relay 
12 is maintaining a break in the circuit of 
release magnet RM. Upon hearing the busy M - & . 

tone, the calling party at the distant gris if 

If the call was a local call 
from substation. A to substation B, the re 

11, conductors 44.65, inul tiple 66 of the incoming selector, brush 67, ty results in the deenergization of relays 10 
and 12, whereupon the switches are restored 
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the connection including the sender 46, 
breaks down the connection, thus l'eleasing 
repeating relay 4. This relay, in retracting 
its right a'nature, opens the circuit of step 
ping relay 10 of the connector, which in 
retracting its almature, opens the circuit 
of slow relay 12. This relay, after an inter 
Val, closes its right back contact whereupon 
release magnet RM of the connector is en 
ergized over the following circuit: right 
armatures and back contacts of relays 10 
and 12, lowermost armature of relay 34, off 
normal contact 42, magnet KM, free poie 
of battery. The retraction of the left arma 
ture of relay 47 opens the circuit of release 
relay 54 of the incoming selector, which 
thereupon restores. 

it will thus be seen that by virtue of 
the present invention connectors of a given 
office may be accessible to both local calling 
lines and calling lines leading over or through 
distant offices, and in each case the connector 
automatically adapts itself to the particular 
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class of call being set up, in the one case 
feeding current to the local lines through su 
pelvisory relays, and in the other case cut 
ting off these relays and extending a cur 
rent feeding and transmission circuit ar 
a'angement to the called line which is more 
suitable for long distant calls. 
What is claimed is: 
1. In a machine switching telephone ex 

change system, the combination with talking 
trunk conductors, an automatic switch 
wherein said trunk conductors terminate, a 
battery and feed coils normally bridge 
across said talking conductors at said 
switch, of an electromagnetic switch con 
trolling the connection of said battery and 
feed coils to said conductors, a plurality of 
paths over which said automatic switch may 
be selected, means controlled by the path 
over which said switch is selected for con trolling the operation of said electromag 
netic switch, a second bridge for feeding 
talking current, and means actuated when 
the first bridge is cut off for connecting said 
second bridge to said trunk conductors. 

2. in a machine switching telephone ex 
change system, talking trunk conductors, 
an automatic switch in which said conduc 
tol's terminate having feed coils and a bat 
tery, normally connected to said con 
ductors, Said automatic Switch being 
reached by a plurality of paths, and means 
for removing said feed coils and battery 
from said conductors, said means being con 
trolled by the path over which the auto 
matic switch is reached, a bridge for feed 
ing talking current to said trunk conductors, 
and means actuated when said feed coils 
and battery are disconnected from said con 
ductors for connecting said bridge thereto. 

3. In a machine Switching telephone ex 
change system, a calling and a called line, 

S3 

a plurality of selectors and a connector, 
talking trunk conductors wherein said coin 
nector terminates, a feed coil and battery 
normally bridged across said conductors at 
Said connector, an electromagnetic switch 
controlling the connection of said feed coil Se 

and battery to said conductors, the operation 
of Said Switch being dependent upon the 
selector used in extending the connection to 
the connector, a bridge for feeding talking 
current to said trunk conductors including a 
repeating coil, and means actuated when 
said feed coil and battery are disconnected 
for substituting said bridge, 

4. in a machine Switching telephone ex 
change system, a connector, a plurality of 
Selectors for seizing the same a feed coil and 
a battery at said connector, a relay nor 
mally connecting said coil and battery to 
the talking conductors of Said connector, i. 
said relay being operated to disconnect the 
same only when the connector is seized by 
certain of Said selectors, and a bridge at 
said last mentioned selectors for feeding 
talking current to said trunk conductors, in 
cluding a repeating coil substituted for said 
feed coil by the operation of said relay. 

5. in a machine switching telephone ex 
change system, telephone lines, a connector, 
a plurality of Selectors for seizing the same, 
a pair of condensers, a battery and a pair 
of supervisory relays at said connector, one 
on each side of said condensers through 
which talking current is fed from said bat 
tery to the connected lines, an electromagnetic 
switch normally connecting said battery and 
relays across the talking conductors of said 
connector, the operation of said switch be 
ing dependent upon the Selector employed in 
extending the connection to the connector, 
a bridge for feeding talking current to said 
trunk conductors, said electromagnetic 
switch in operating to cut off said super 
visory relays, substituting said bridge 
therefor. 

6. In a machine switching telephone ex 
change system, a connector, a local selector, 
an incoming selector, a bridge at said in 
coming selector having a pair of condensers 
and a repeating coil, a pair of battery feed 
coils at said connector normally connected 
across the connector talking conductors, and 
a relay operated in case the connector is 
seized by said incoming selector for dis 
connecting said feed coils and substituting 
said bridge and for extending the talking 
conductors of Said selector directly through 
to the connector brushes. 
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7. In a machine switching telephone ex 
change system, telephone lines, a connector. 
a talking battery, a local selector, an in 
coming selector, a pair of feed coils through 
which said battery is connected to the taik 

: 5 

ing conductors of said connector, a switch 
ing relay for cutting off said coils, a circuit 13) 
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therefor closed when the called party re 
sponds, a second relay controlling at a back 
contact said circuit, said second relay being 
included in the test conductor of said con 
nector, and an energizing circuit for said 
second relay closed only when said con 
nector is seized by said local selector to 

prevent operation of said switching relay 
upon the response of the called party. 
In witness whereof, I hereunto subscribe 10 

my name this 24th day of November A. D., 
1919. w 

RAY L. STOKELY. 


