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To all whom it may concern. 
Be it known that I, JAMES L. MCQUARRIE, 

a citizen of the United-States, residing at Chi 
cago, in the county of Cook and State of Illi 
nois, have invented a certain new and useful 
Improvementin Automatic Signaling Systems 
for Telephone-Exchanges, (Case No. 13,) of 
which the following is a full, clear, concise, 
and exact description. 
.My invention relates to a telephone-ex 

change system, and concerns more particu 
larly the operator’s central-o?ice apparatus 
for making connections\between two tele 
phone-lines, my object being to substitute au 
tomatic devices for doing a share of the work 
which has hitherto been done personally by 
the operator, and so to economize the opera 
tor’s time and enable her to handle a much 
larger number of connections than has hith 
erto been possible. Y 

\Vith telephonecxchange systems at pres 
ent in use the operator ?nds it necessary to 
ring the called party a de?nite number of 
times or a de?nite length of time, and if no 
response is had she must connect her tele 
phone with the calling~line and report to the 
calling subscriber that no answer has been 
made to her signal. Usually the calling party 
asks that the subscriber wanted be run g again, 
and this requires the operator’s further atten 
tion and time and uses her telephone. The 
present in vention is for the purpose of reliev 
ing her of this work by providing a contriv 
ance for automatically ringing the subscriber 
a de?nite length of time and then automat 
ically reporting to the calling subscriber that 
no response is obtained from the called sta 
tion, the only work required of the operator 

_ being the insertion of the calling-plug in the 
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jack of the called line. 
The invention may be generally described 

as comprising a source of peculiar oi’ charac 
teristic signaling-current, (which may be a 
phonograph-transmitter, a musical-tone-pro 
ducing transmitter, or the like,) a switch for 
connecting the same with the calling-line, a 
time device operated or set in operation dur 
ing the application of-ringing-current to the 
called line, and means controlled by the time 
device for actuating said switch. In the pre 
ferred embodiment of my invention the ring 

an electromagnetic step-by-step device re 
sponsive to the intermittently-applied ring-. 
ing-current advances a predetermined num 
ber of steps and then actuates a switch which 
disconnects the ringing - current from the 
called line and connects the peculiar signal 
“ing-current with the calling-line. The ‘call-. 
ing subscriber listening in his telephone thus 
hears after a given time either spoken words 
from a phonograph, such as “They don’t an, 
swer,” or a peculiar hum or tone, which he 
recognizes as meaning that the called party 
has not responded. He will then hang up his 
telephone, and the usual supervisory signal 
lamp at the central of?ce will be lighted, giv 
ing the operator the signal to disconnect. 
The apparatus of my invention will be use 

ful either at a trunking-board or “B posi 

ing~current is periodically interrupted, and‘ 
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tion,” where calls are received over trunk~ . 
lines from distant boards, or' at an answer 
ing-board or “A operator’s position,” where: ' 
the call comes directly from the subscriber.. 

I will describe my invention particularly 
by reference to the accompanying drawing, ' 
which is a diagram illustrating two tele 
phone-lines extending from a substation to a 
central office, with the operator’s apparatus 
for connecting the lines, equipped with the 
signaling apparatus of my invention, and the 
features which I regard as new will be pointed 
out in the appended claims. 

80 

The two telephone-lines illustrated, ex- ' 
tending from substations A and B to the cen 
tral of?ce C, are equipped with the usual sub 
station and central-office apparatus, the sys 
tem being of a well-known type, in which a 
central source of current is connected withv 
all the lines and each line is provided with 
a line-relay controlling a subsidiary signal 
at the central office, responsive to the ?ow of 
current in the line, which is determined by 
the telephone-switch at the substation. The 
central source of current and the line-relay 
of each line are connected with such line by 
way of the back contacts of a cut-off relay 0. 
The magnet of the cut-off relay is included in 
a ground branch from the test-rings or third 
contacts of the multiple spring-jacks b of the 
line. 
The apparatus of my invention is intended 
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more particularly for application to the op 
erator’s plug-circuit, as shown in the diagram. 
The plug-circuit, generally considered, is of 
the usual type for systems of the character 
described, and consists of an answering-plug 
c and a calling-plug cl, the tip and ring con 
tacts of each plug being united with the cor 
responding contacts of its mate by link con 
ductors 1 2 of the plug-circuit, with arepeat 
ing-coil interposed in said link conductors 
and a central battery gin a bridge of said 
link conductors between the windings of the 
repeating-coil. A supervisory relay-magnet 
c is associated with the answering-plug and 
connected in the circuit of the conductor 2 
between the central battery g and said an 
swering- plug, and similarly a supervisory 
relay-magnet f. is included in the portion of 
conductor 2 leading from the battery to the 
calling-plug d. One pole ofthe battery g is 
grounded, and the third contacts of the plugs 
c and d, which are adapted to engage the test 
rings of the jacks, are connected with the 
free pole of said battery by conductors 3 4, 
respectively, which include the subsidiary 

The 
conductor 2 of the plug-circuit between the 
battery 9 and the calling-plug is in the nor 
mal or idle position of the plugs interrupted 
at the‘contacts of a relay h, the end leading 
to the ring-contact of the plug being con 
nected to the armature h’ of said relay and 
theother end leading to the battery being 
connected to the front contact of said arma 
ture. The relay h has two windings. One of 
said windings h2 is included in a shunt 5 
about the signal-lamp d’, which shunt in 
cludes and is controlled by the armature and 
front contact of the supervisory relayf, and 
the other winding k3 is included in a conduc 
tor 6, which is connected in parallel or shunt 
with the resistance 612 and includes and is 
controlled by the armature h“ and its front 
contact of the relay hitself. The conductor 
2, leading to the calling-plug, is normally con 
nected by way of the back contact of relay 
armature h’ and a conductor 7, including cer 
tain other apparatus, presently to be de 
scribed, with the contact-plate t" of a contin 
uously-rotating commutator or interrupter 't'. 
The contact-plate i’ takes up half the periph 
ery of the commutator and the other‘ half is 
of insulating material. Two contact-brushes 
t2 i3 bear upon opposite sides of the commu 
tator, one of said brushes being connected to 
a grounded battery 70 and the other being con 
nected to a grounded generator of ringing 
current 7c’. The conductor 7 includes the 
winding ofa magnet Z, which controls a step 
by - step mechanism, hereinafter to be de 
scribed, and includes and is controlled by a 
switch-lever m2 and its front contact, said le~ 
ver being operated by the step-by-step mech 
anism aforesaid. A cam m is mounted upon 
a rotatable shaft u, said cam being circular 
except for two projections or lugs m’ m’ at 
diametrically opposite points upon its periph 
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ery. Theswitch-levermgandasimilarswitch< 
lever m3 rest upon opposite sides of the ,pe— 
riphery of the cam m, the ends of said levers 
being diametrically opposite one another and 
being yieldingly held down to the surface of 
the cam by springs. The switch-lever m2 
normally rests against its contact-point,which 
is connected to the interrupter or commutator 
't', and is separated from said contact-point 
when the switch-lever rides up upon one of 
the lugs m’ of the cam. _ The other switch=v 
lever m3 has a contact-point from which it is 
normally separated, but with which it on 
gages when moved by one of the lugs m’ of 
the'cam. This contact-point is connected to 
the limb Zof the plug-circuit between the bat 
tery g and the calling-plug, and the lever m3 
is connected to a grounded source 8 of spe 
cialized current, such as a phonograph-trans 
mitter or an interrupter which will produce 
a distinctive hum or tone. 
The shaft or, which carries the cam m, is 

mounted to rotate in bearings and carries a 
ratchet-wheel 0. A spiral spring a’, encir 
cling the shaft, tends tokeep the same in the 
position illustrated—that is, with the lugs m 
m’ abutting against the ends of the levers m2 
m3. Two pawls pp’ engage the ratchet~wheel 
0 upon opposite sides. One of these pawls 
p’ is attached to the armature Z’ of the elec 
tromagnet l and is adapted to be pressed 
against the ratchet-wheel 0 by a spring g2, 
carried by the armature q’ of an electromag 
net q. “Then the magnet Z attracts its arma 
ture, the ratchet-wheel will therefore be ro 
tated one step. The other pawl 19 is carried 
by a ?at-spring extension of another arma 
ture qsot' the magnet q and is adapted merely 
to hold the ratchet-wheel in the positions to 
which it may be advanced by the other pawl 
worked by the magnet I. When the magnet 
q is deénergized, its armatures fall back, thus 
removing the pawls p 19’ from engagement 
with the ratchet, whereupon the shaft n be 
ing released is rotated back to its original‘ 
position. , The magnet q isincluded in a shunt 
8 about the supervisory lamp 0’ of the an 
swering-plug and is controlled by the arma 
ture of the supervisory relay e, which is re 
sponsive to the ?ow of current in the calling 
line. The armature q’ of relay q and aback 
contact for said armature control a shunt 
path 9 about the armature 7L4 and its front 
contact—in other words, the contacts con 
trolled by armatures hat and g’ are in multi 
ple, and the closure of either completes the 
circuit through the retaining-winding 72/3 of 
magnet h. 
The operation of the system is as follows: 

Assuming that a call has been transmitted 
from substation A in the usual manner and 
answered by the operator inserting her plug 
in the spring-jack, connecting her telephone 
in circuit and ascertaining the number of 
the subscriber wanted, after making the usual 
“busy test” the operator simply inserts the 
calling-plug d in the springjack of the line 
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with which connection is desired. This is 
all the work that is required of her until 
the signal is made to take down the connec 
tion. When the calling-plug isinserted, the 
called-party’s telephone being on its hook, 
thesupervisory relayfisinert. Consequently 
magnet h is also inert, and the ring of the 
calling-plug is thus connected, by wayof ar 
mature h’ and its back-contact winding of 
magnet Z and switch-lever m2 and its normal 
resting-contact, with the contact-segment 'i’ 
of the commutator or interrupter 2'. As the 
commutator rotates ringing-current is inter 
mittently applied to the line, a steady cur 
rent being substituted for the ringing-cu rrent 
during the intermissions. The magnet Z is 
responsive to the alternating ringing-current; 
but the magnet of the supervisory relay f is 
not. The telephone-receiver being on the 
hook at the called station, no return-path is 
provided for the steady current, so that 
neither of the magnets just mentioned is af 
fected by such current until the subscriber 
has answered the call by removing his tele 
phone from thehook,andso closing thecircuit. 
At each application of ringing-current to the 
line by the commutator/i, therefore, the mag 
net Z will be excited and will attract its arma 
ture, and in the intermissions the magnet 
becomes inert and allows its armature to fall 
back. The magnet g at this time is excited, 
because the shunt-circuit controlled by the 
supervisoryrelayeof the calling~lineis closed, 
(the calling-subscribe1"s telephone being off 
the hook,) so that the pawls p p’ are yieldingly 
held against the ratchet-wheel 0. Each time 
the magnet Z draws up its armature, there 
fore, the shaft 91 will be held by the pawl 13 
in the position to which it is advanced. 1f 
the called subscriber does not respond, the 
commutator will continue to apply the ring 
ing-current intermittently to his line until 
the step-by-step mechanism has advanced the 
cam 'm sufficiently to engage the lugs m’ m’ 
with the switch-levers m2 m3. As the switch 
lever m2 rides up on one of the lugs m’ of the 
cam it breaks the circuit of conductor 7, lead 
ing to the commutator and the sources of cur 
rent connected therewith,and simultaneously 
the switch-lever m3 is pushed into engagement 
with its outer contact. The effect, therefore, 
islto stop the application of ringing-current 
to the called line and to connect the source' 
of peculiar or specialized current- 5 with the 
conductorl of the plug-circuit. Current from 
the source 8 thus ?ows to ground through a 
winding of the repeating7coil, whereby a cor 
responding current is induced in the other 
windings of the repeating-coil, which flows 
back to the calling-station and produces an 
audible signal in the telephone of the sub 
scriber who is listening for a response to his 
call. This signal may be either spoken words 
from a phonograph or a hum or tone or any 
other audible .signal which the calling sub 
scriber will recognize as meaning that no re 
sponse is had from the called station. The 

' S 

calling party upon hearing the special “ don’t 
answer” signal knows that it will be of no 
use to signal the called party any longer and 
replaces his telephone on its hook, thus bring 
ing about the illumination of his supervisory 
lamp 0,’. Since the‘ supervisory lamp d’ of 
the called party is still lighted, the illumina 
tion of both lamps constitutes a signal to the 
operator to disconnect. , At the same time 
the magnet q is deprived of current by the 
opening of the shunt S and allows its arma 
ture to fall back, thus releasingthe ratchet 
wheel 0. The shaft n is therefore returned 
to its initial position by the coiled spring at’. 
The armature q’ in falling back closes the cir 
cuit through the winding 7230f magnet h,which 
in drawing up its armatures permanently 
cuts off the ringing-current from the called 
line. In ordinary cases, however, the called 
subscriber will answer and in taking his tele 
phone for use will close a bridge of his line 
circuit, whereupon the supervisory relay f at 
the central office will respond to the ?owiof 
current in the line and close the shunt 5, which 
includes the winding 7L2 of magnet h. This 
magnet in drawing up its armatures cuts off 
the ringing-current and establishes the talk 
ing-circuit through the repeating-coil. Cir 
cuit through the retaining-winding 71,315 also 
closed by armature 72%, so that the magnet h 
is now independent of the telephone-switch 
at the called station and maintains the ordi 
nary talking-circuit connections as long as 
the plug remains in the springjack. 

It will be apparent that my invention is ca 
pable of being applied to the receiving end of 
a trunk-line to signal back to the answering 
board, and where in the claims I use theiterm 
“calling-line” I do not mean to restrict my 
self to a subscriber’s line. In fact, my inven 
tion is capable of application to telephone 
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systems of various kinds, and the arrange- ' 
ment shown in the drawings may be modified 
within comparatively wide limits and still 
make use of the new ideas which I have herein 
set forth. I do not therefore wish to be un 
derstood as limiting myself to the precise ap 
paratus and circuits illustrated; but, 
Having described the preferred embodi 

ment of my invention, I claim as new, and de 
sire to secure by Letters Patent, the following: 

1. The combination with a calling and a 
called telephone-line and means at a central 
office for uniting them, of an automatic ring 
ing device at the central office for sending sig 
naling-current over the called line, a source 
of distinctive signaling-current, a switch for 
connecting the same with the calling-line, a 
time device set in operation simultaneously 
with the automatic ringing device, and means 
controlled by said time device for actuating 
said switch, whereby the calling party is an 
tomatically noti?ed when the called station 
has been signaled a given time, substantially 
as set forth. 

2.‘ The combination with a calling and a 
called telephone-line and means at a central 
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office for uniting them, of an automatic ring 
ing device at the central of?ce for signaling 
the called station, a source of peculiar-or char 
acteristic signaling-current, a switch for dis 
connectingthe ringing-current from thecalled 
line and applying the peculiar signaling-cur 
rent to the calling-line, and an electrical de 
vice operated by the ?ow of ringing-current 
in the called line, for bringing about the op 
eration of said switch, whereby ringing-cur 
rent is automatically applied to the called 
line for a given time and then stopped, and 
a signal‘ transmitted to the calling-station, 
substantially as set forth. 

3. The combination with a calling and a 
called line, and means at a central of?ce for 
uniting them, of a source of ringing-current 
and a ringing device at the central office for 
connecting the same with the called line, 
means controlled through the agency of a 
switch at the called station for disconnecting 
the ringing~currenl, a time device set in op 
eration when ringing-current is applied to the 
called line, a source of characteristic signal- ’ 
ing-current and a switch for connecting the 
same with the calling-line, controlled by said 
time device, whereby the called party is au 
tomatically signaled for a de?nite time and, 
upon his failure to respond, a report to that 
e‘lfect automatically made to the calling party, 
substantially as set forth. 

4. The combination with a telephone-line 
extending to a central office, and‘ means for 
there connecting it with a second or called 
line, of a source of ringing‘current and means 
for connecting the same with the called line 
to signal the called party, means at the cen 
tral office, under the electrical control of the 
called party for disconnecting the signaling 
current'from the line, a source of character 
istic signaling-current, and a switch for ap 
plying the same to the ?rst-mentioned or call 
ing line, and a time device for operating said 
switch, said time device being controlled by 
the ?ow of ringing-current in the called line, 
substantially as set forth. ' 

5.‘ The combination with a calling and a 
called telephone-line, and means at a central 
office for uniting them, of a source of ring 
ing-current and means for automatically ap 
plying the same to the called line, means at 
the central office, under the electrical con 

' trol of a switch at the called station, for dis 
connecting the ,source of ringing-current, a 
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source of peculiar or characteristic signaling 
current, and an automatic switch for apply 
ing the same to the calling-line, an automatic 
interrupter for intermittently disconnecting 
the ringing-current from the called line, and 
a step-by-step device operated by the inter 
mittent ?ow of ringing-current, controlling 
said automatic switch, whereby the called 
party is automatically signaled for a given 
time, and a signal then transmitted to the 
calling party indicating that there has been 
no response, substantially as set forth. 

6. The combination with a calling and a 
called telephone-line and means at a central 
office for uniting them, of a source of ring 
ing-current and an automatic ringing device 
for applying the same to the called line, 
means controlled through the agency of a 
switch at the called station for disconnecting,r 
the source of ringing-current, a source of 
current connected with the calling-line,means 
at the substation of the calling-line for de— 
termining the ?ow of current therein, and 
electromagnetic mechanism controlled by the 
flow of current in the calling-line, for discon~ 
necting the ringing-current from the called 
line, substantially as set forth. 

'7. The combination with a calling and a 
called telephone-line and means at a central 
office for uniting them, of a source of ring 
ing-current and means for automatically ap 
plying the same to the called line, means at 
the central of?ce under the electrical control 
of a switch at the called station, for stopping 
the ?ow of the ringing- current, a source 
of peculiar or characteristic signaling-cur 
rent, a switch for applying the same to the 
calling-line and disconnecting the ringing 
current from the called line, an instrument 
in the calling~line responsive to such peculiar 
signaling-current, a rotatable cam for actu 
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ating the switch last mentioned, a device for V 
intermittently interrupting the ?ow of ring 
ing-current in the called line, and an electro 
magnetic step-by-step device responsive to 
the intermittently-interrupted ringing-cur 
rent, for controlling the rotation of the afore 
said cam, substantially as set forth. 

In witness whereof I hereunto subscribemy 
name this 4th day of December, A. D.'1900. 

JAMES L. MCQUARRIE. 
\Vitnesses: - 

ELLA EDLER, 
ADELL HOCKETT. 
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