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PATENT OFFICE. UNITED STATES 
JAMES. W. McDONOUGH, OF CHICAGO, ILLINOIs. 

TELEPHONE SYSTEM. 
SPECIFICATION forming part of Letters Patent No. 538,975, dated May 7, 1895. 

* . . . . . . . . 1891, Serial No. 393,601. (No model) . . . . . . . . . . . Application filed May 21, 
Zo all whom it may concerns. 

Beit known that I; JAMES W. McDoNoUGH, 
a citizen of the United States, residing at pres 
ent in Chicago, Illinois, have invented certain 
new and useful Improvements in Telegraphic 
or Telephonic Switching and Signaling Sys 

...tems, of which the following is a specification. 
The object of my invention is to provide a 

switching and signaling system applicable to 
telegraph and telephone service, in which any 
subscriber or operator may effect connection 
with any other subscriber or operator with 
out the intervention of any intermediate op 
erator, or attendant at the central station; 
and the invention consists in the features and 
details of construction and modes of operation 
hereinafter described and claimed. In the drawings, Figure is a plan or dia 
grammatic view of the circuits employed in 
my system. Fig.2 is a vertical section taken 
through Fig.1. Fig. 3 is a plan view of any 
of the apparatus shown in Fig. 1, except the 
central one. Fig. 4 is a plan view of the mag 

25 
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35. 

net and associate parts shown in Fig. 3, but 
at a different stage in operation. ... Fig. 5 is a 
section of the circuit connecting and locking 
device, taken in line 5 of Fig. 3. Fig. 6 is a 
side elevation of a portion of the rings shown 
in plan in Fig. 3. Fig. 7 is plan view of a 
portion of the upper ring with insulating-sec 
tions in place. 
taken through any one of the apparatius 
shown in Fig. 1; except the central one. Fig. 
9 is a plan view of one of the rings provided 
with an automatic telephonic signaling appa 
ratus. Fig. 10 is a plan view of the central 

40 

45 

so 

apparatus shown in Fig.1, provided with cir 
cuit connecting, locking, and signaling de 
vices. Fig.11 is a plan or diagrammatic view, 
of a portion of the apparatus shown in Fig. 
10, showing the course of the circuits when 
two subscribers are connected; and Fig. 12 is 
a side elevation of a portion of the rings 
shown in Fig. 10, showing a section of insu 
lating in 
tain time. In applying m y improved telegraphié. or 
telephonic switching and signaling.system, I 
arrange a central apparatus AcQataining a 
series of rings a, as they may be termed, at 
any desired location. These rings are sup 
ported preferably in a vertical series, one 
above the other, but each lying in a horizontal 

the apparatus A, although a hundred or any 

which apparatuses I have shown ten, and 

shown in Fig. 1, or not. 

Fig. 8 is a vertical section 

aterial to prevent signaling at a cer. 

I shall, therefore, for the purposes of my de 
scription, confine myself to the: central, the 
in a system to accommodate one thousands 
'scribers. . . . . . . . . . 
... Around the apparatus AI arrangeuprigh 

plane, with any desired distance between 
them. Any desired number of rings may thus 55 
be arranged, so as to meet the exigencies or re 
quirements of the particular system of which 
it is intended they shall form a part. 

In Fig. 2. I have shown ten of the rings in . 
6o 

other desired number may be used. 
Around or in proper proximity to what I 

have termed the central apparatus, Iarrange 
a set of apparatuses B, containing rings b, of . 
have represented them in Fig. 1 as arranged 
in a circle around the central apparatus. 
As I am treating the central apparatus as 

containing one hundred rings, so I shall treat 
the surrounding apparatuses as each contain-d 
ing ten rings. . . . . . . . . . . . . 

I shall hereafter in the specification and 
claims speak of the central apparatus and the 
surrounding apparatuses, bit I wish it to be . . 
understood that I use these terms merely as 75 
a convenience in description, and that it is 
inmaterial whether the various apparatuses. 
be actually arranged in a circular position, as 
I next arrange outer apparatuses C, each 8o 

preferably containing ten rings c. I call these, 
outer apparatuses because their operation is: 
still further removed from the central appa: 
ratus than the surrounding apparatuses...I . . . . 
do not nean, however, by this designation 85 
that they are either the last that can be used. 
in the series, or that they are located at an 
outside position. They may be located in any 
desired place, either together or separate. . . . 
When my system is applied to more than one 9o 
thousand subscribers, another series of appa 
ratuses will be employed, to which the outer 
apparatuses C will occupy the same relation 
as the surrounding apparatuses B now occupy. 
to the apparatuses C. The entire ramifica. 95. 
tions and possibilities of my system will there's 
fore be understood when I describe it 
nection with one thousand subscribers 
well as if I carry out the description to apply 
to a system in which there were ten thousand 

surro inding, and the outer apparatuses used 

  



2 588,975 

movable bars a?, which extend from the bot 
tom to the top of the apparatus, so as to pass 
each of the rings. For convenience. I shall 
term this bara gate, as it is hung or pivoted 

5 on a rod, shown in Fig. 8, so that it may swing 
when struck. Each one of these gates forms 
the terminus of a wire, so that as there are 
one hundred of them arranged around the 
central apparatus, one hundred circuit wires 
can be accommodated by the central appara 
tus. These are divided into divisions con 
sisting of ten wires each. Each diyision is 
carried todne of the surrounding apparatuses, 
where each several wire is connected to one is of the ten rings contained respectively in the 

... surrounding apparatuses. Around each of 
the surrounding apparatuses B are arranged 
one hundred gates, b', which are mounted 
and hung as are the gates a. Each of these 
gates b' forms the terminus of a circuit wire, 
so that each of the surrounding apparatuses 
B accommodates one hundred wires, making 
one thousand in all. These wires are like 
wise divided into divisions of ten each, and 
each division carried to one of outer ap 

O 

20 

25 
paratuses C, where each several wire is con 
nected to one of the ten rings ccontained 
in each of the outer apparatuses. This re 
quires, as above said, one hundred of these 
outer apparatuses O. If preferred, however, 
the rings of the hundred apparatus may be 
arranged around a single central shaft, in 
stead of around - one hundred-shafts, so long 

: as the rings are maintained in one-hundred 
35 divisions of ten each. These on terrings are 

each surrounded or provided with ten gates 
c', making one thousand gates in all, which 
are mounted or'hung like the gates a? and b' 
before described. I may say here, however, 

4p that in E.mounting or hanging of these gates as shown in the drawings, I do 
not mean to limit myself to that way only of 
mounting then, as they may be otherwise 
hung or arranged if desired. Each of these 

45 gates-e' forms the terminus of... a circuit wire 
leading to the office of a subscriber, so that 
with the one hundred outer apparatuses one 
thousand subscribers can be accommodated. 
The ten divisions of the wires leading from 

so the one hundred gates around the central ap 
paratus are numbered respectively 0, 1,2,3,. 
4, 5, 6, 7, 8 and 9, or by letters A, B, C, &c. 
Each of the surrounding apparatuses will be 
known or recognized by the number of the di 

55 vision leading from the central apparatus to 
it. Each of the ten divisions of wires lead ing from each of the surrounding apparatuses 
is likewise also numbered from 0 to 9 with 
the number of the particular division of wires 

6o leading from the central apparatus to such 
surrounding apparatus as a prefix. This 
number could also, if preferred, be used as 
an affix, but for convenience and Rinplicity 
of description I shall in the application and 

65 claims, speak of it as a prefix, but in using 
his word I mean for it to comprehend and in 

clude the arrangement of the number as an 

affix as well. To illustrate this, I shall par. 
ticularly follow the division of wires num 
bered 5 leading from the central apparatus. 7c 
As above said, each of the divisions of wires leading from the surrounding appara 

tuses wih also be numbered from 0 to 9, hut 
as only three of the divisions are represented 
in the drawings, they bear the numbers of 4, 75 
5 and 6. As division 5 of the wires from the 
central apparatus leads to this particflar sur 
rounding apparatus, the sections of wires, 
shown in the drawings, and numbered re 
spectively 4, 5 and 6, would have the 5 desig 
nating the division of wires from the central 
apparatus added to them as a prefix, so they 
they would be 5-4, 5-5, 5-6. If, to illus 
trate further, I took the 3urrounding appa 
ratus to which the division of wires leading 85 
from the central apparatus numbered 0 were 
connected, I would have for the three di 
visions illustrated in the drawings in connec 
tion with this surrounding apparatus 0-0, 
0-9 and 0-8. The numbers of the divis 
ions of wires leading from each one of the sur. 
rounding apparatuses would be numbered in 
like manner from 0 to 9 with the number of 
the división of wires leading from the central 
apparatus to it added as a prefix. This will 95 
be readily understood from the illustrations 
already given, and need not be further de scribed or enlarged upon. 
The outer apparatus C, of which but two 

are shown in Fig.1, would in like manner have too 
the ten wires leading from each of them nutn 

go 

'bered from 0 to 9, with the numbers of the 
division of wires leading from the surrouad ingapparatus to the outer apparatus used as 
a prefix. in connection with them. Thus in 
the two outer apparatuses shown in Fig. 1, I 
would have the numbers in the apparatus at 
the-left hand of the figure numbered 0-0-l 

ro5. 

to 0-0-0, and in the apparatus represented 
at the right hand of the figure, I would have rio 
the numbers running from 5-4-0 to 5-4-9. 
As illustrated in Fig. 1, the system is repre: 
sented as showing complete circuit wires for 
the numbers 0-0-1 and 5-4-9. Fig.1 also 
shows a diagram of the connection at the sub 
scriber's box, in which the knob Daffords the 
means employed by the subscriber in effect 
ing connection with any of the other sub 
scribers desired. It operates as a push but 
ton and switch, by which a battery is thrown 
in and out of circuit. The other devices rep 
resented in connection with the push buttons 
are the ordinary telephone devices commonly 
used. In Fig. 2 is also represented the con 
nection of each ring with an earth circuit. . 
The outer apparatus C and the surround 

ing apparatuses-3 are provided with means 
for connecting the respective rings with the 
gates, as I will now explain. These means 
are particularly represented in Figs, 3 to 8, 
and I will specially refer to these figures 
in my description of them. I shall, how 
ever, treat the parts described as being ar 
ranged in the outer apparatus C, the parts in 

I5 

o 
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with it, the extension a is also pushed back 
until the end of the insulating material slips 

25 

So 

55 
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an insulated surface on each side, as shown, 
and a stad h'. The arm or leyer a of the 
gate is provided with an extension a that 
passes up by the side of the wheel, and which 

5 is provided at its end with a piece of insulat 
ing material. . The end of this extension falls 
in the path of the stad has the wheel is ro 
tated, and holds the wheel from further ro 
tation. When, however, the gate is moved 
back and the arm or lever a moved back 

past the stud h, as shown in Fig. 11. This 
permits the wheel H to rotate until the tooth 
h has made almost a revolution, when it comes 
into contact with the lever F" through means 
of a studf projecting from it into the path 
of the tooth h. When the tooth comes into 
contact with this stud, it pushes the lever, and 
with it the lock F, back until the end of the 
lock haslueen moved past the end of the gate, 
when the spring a, bearing on the arm or le 
ver a, moves the spring backinto its normal 
position, and the extension a, falling into 
place, engages the stud hand stops the rota 
tion of the wheel. 
As above explained, the cireuit is completed 

5 

2O. 

when the spriage is held by the lock incon 
tact with the gate a, and the circuit is broken 

30 as soon as the tooth h has moved the lever of 
the lock back, so that the lock ceases to hold 
the spring and gate in contact with each 
other and the gate in its back position. As 
soon as the lockis moved back, and the spring 

35 and gate resume their normal position, the 
: circuit is broken. To notify the subscriber 

that this is about to take place, and thus warn 
him to again press the button if he desires 
longer time, the tooth his not insulated at its 

40 end, although it is at its sides. As it moves 
past the pinfon the lever of the lock, it will 
be for a short time in metallic contact with it. 
This completes a circuit through the wheel 
H, through the springh, and through the sig 
nal box hand on to the earth. It is to be 
understood, of course, that in operation the 
tooth h eomes into metallic contact with the 
pinf, before the lever F has been moved 
back far enough to carry the lock F away 
from the spring e, so as to release it and 
break the circuit. This causes a signal to be 
given to the subseriber, so that he can by 
pressing on the button prevent the gate from 
being unlocked and the circuit broken. This 
signal box h may be paade to convey any sig 
nal desired, as a buzzing noise, or the words 

45 

"time up, or any other predetermined sig 
nal to notify the subscriber. Where it is des 
sired to give a signal in words, they may be 
formed as hereinafter explained. , 
Alock and signaling boxh, like that above 

described, may be attached to and used in 
connection with each and every gate through 
the apparatus, if desired. . . . 

65 I will now describe the course of the circuits 
in the outer apparatus C. Shown in Figs, 3 to 8. 
From somestbscribers office a line 6-0-1, 

shown in Figs. 1 and 3, runs to the gate c 
shown in detail in Fig. 3, and through the 
spring et down through the piece e to the 
binding poste', where the circuit divides. 
One part of the circuit passes through the 
right hand coil of the pmagnet and through 
the wire up to the springe, whence it passes 
into the upperportion of thering, and through. 
the arm c. to the post e, whence it passes 
through a wire to a battery and thence to the 
ground. The other portion of the circuit, be 
ginning at the binding poste, passes through 
the left hand coil of the magnet and through 
a wire into the spring e, whence it passes 
into the lower portion of the ring and through 
the arm c. to the line connecting with it and 
on through the line 0-0 to the apparatus B. 
The circuit for the central apparatus A is 

brought in from apparatus B through the line 
0, shown in Figs. 1,10 and 11, on the right hand 
of the figures whence it passes to the mag. 
net E, and through the lever or arm a of 
the gate a', and through the wire connecting 
with such lever arouhd to the spring switch 
'G and g, and on to the lower portion of one 
of the rings of the apparatus. It will be, un 
derstood that each gate a' is electricallyeon 
nected with a separate ring of the apparatus 
through a separate circuit making and break 
ing device G and g. From this g the cir 
cuit passes through the springe into the mage 
net E which in the central apparatus is made 
of a single coil, and through the wire leading 
from such magnet to the springs eande and 
from the spring eit passes to the upper por 
tion of the ring and through the arm c. to the 
post C, whence it passes through the wire to 
the battery and on to the ground. It is pre 
ferred that the upper section of the ring shall 
be used for signaling purposes, and to that 
end it is provided with sections orportions of 
insulating material, as shown in Fig. 6, or 
forms apart of another signaling device shown 
in Fig.9. When sections of insulating mate 
rial are used, as shown in Fig. 6, the spring 
e alternately passes from a metallic to an in 
sulated surface. Whenever it is in contact 
with the metallic surface, a current passes 
through the circuit, and the alternate mak 
ing and breaking of the circuit, as the spring 
moves alternately over the one surface or the 
other, causes signals to be transmitted to the 
subscriber. The battery that sends the cur 
rent for such signaling purposes is intended 
to be strong enough for that, but not "strong 
enough to affect or operate the armatures of 
the magnets as hereinbefore described. The 
alternate making and breaking of the circuit, 
which o 
shown in Fig. 6, is one way of sending the sig 
nals; but in Fig. 9 I have shown another way, 

from the armature, I have a telephonic de 
vice. The surface of the ring, instead of be 

75 
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25 
curs when the arrangement is as . 

by which I am enabled to transmit words to . 
the subscriber, giving hinthé desired notice. 
In this arrangement, instead of having springs 
arranged at the top of the piece e'extending 

I 30 

  



Sale. 

o 

(5 

RO 

25 

588,975 

the surrounding apparatuses B being the 
I arrange a shaft Ein the center of 

each of these apparatuses, so that it stands 
properly supported in a vertical position in 
the center of the surrounding rings. By re 
ferring to Fig. 8, it will be seen that the rings 
'stand a slight distance apart from each other. 
The ten rings are made up of twenty parts, 
and each ring has its two parts divided with 
a wider space between them than that which 
separates the rings proper from each other. 
The two parts of each ring are supported and 
held in their position or horizontal plane by 
means of posts C provided with a wire to the 
earth, to which the upper section or portion 
of each ring is attached by a bar c' and by 
posts C, to which the lower section orpor 
tion of each ring is attached by a bar c, in 
sulated from the posts C, and provided with 
a circuit wire leading away from it to the next 
station. The vertical shaft E is adapted to 
be rotated by any convenient motor, and I 
need not describe in detail the means for in 
parting rotation to it. It is provided with ten 
arms e, rigidly connected with it, so as to be 
carried around with its rotation. These arms 
are, of course, in different horizontal planes, 
corresponding to the different horizontal 
planes of the spaces between the rings in 
which they rotate; and instead of being lo 
cated on the shaft directly one abovean 
other, they are arranged in a spiral around 

35 

40 

the shaft, so that the ends are equidistant 
from each other in plan view, though in a 
different horizontal plane. Each ring coin 
posed of its two parts or sections is intended 
to support and form a way or track for a 
carriage E'. These carriages are adapted 
to slide along, round, and round the rings. 
They eagh contain an electro magnet, which 

, need not be described in detail. The arma 
ture of each magnet, when the current is off, 
is, held by a spring in a position where the 
ends of the armse inay engage with a piece of 
insulating material earranged on the arma 
ture, as shown in Fig. 3. The rotation of the 
armse will therefore carry the carriages round 

Che. 
ferent rings, until affected by the current, as 

55 

and round the various rings of the apparatus 
he one following another though in dif 

hereinafter described. The armature on the 
electromagnet carries an angle arm e.that 
extends out between the two-parts or sections 
forming a ring, and is provided at its end out 
side of the rings with two springs eande 
insulated from each other. The springe, in 
its normal position, rests on the outside of 
the upper section of the ring, as shown in 
Fig. 6... The springe'extends out far enough 
to come into contact with and bear against 
each of the gates as the carriage is moved 
"round , and round the ring. . Another spring 
e' is attached to the end of the magnet; and 
rests upon and bears against the lower one. 
of the sections composing the ring, but on 
the inside instead of the outside, as does the 

nay fall into place. 

the spring al. In order to unlock, the lock, 
mount a wheel H on a shaft:that...may be 

8 

spring e. In Fig. 5 this spring is shown as 
bearing against the lower section of the ring. 
The surrounding apparatuses B are all in 

tended to be provided with rotating shafts, 
arms, rings, electro-magnets, armatures and 
springs, as in the case of the outer rings C, 
which I have more particularly been describ 
ing, and I need not repeat the description as 
to them. In the central apparatus A, how 
ever, the arrangement of the central mechan. 
ism is slightly different, as I will explain. 
This mechanism is particularly shown in Figs. 
10, 11 and 12. In the case of the central ap 
paratus, there is a central, vertical, rotatable. 
shaft E, provided with arms e, which are car 
ried round with it. Carriages with electro 
magnets are also employed, ald are arranged, 

75 

to be carried round by the rotation of the 
arms, as before described. The springse 
and e are not, however, insulated from each 
other. It is to be understood, however, that. 
the spring e does not make connection with 
the gates a while the carriage is moving past. 
such gates in the apparatus A. as it makes 
connection with the gates in the apparatuses 

90 

B and C. In addition to the magnet that. 
forms a part of the carriage E. another mag 
net E is employed in connection with eaciu, 
gate arranged around the central apparatus, 
and movable contact springs G and g are also 
provided for each gate to make and break a. 
circuit as hereinafter described. . . . . .". 

95 

When the current caused by pressing the 
button D is on, the armature of the magnet 
shown in Fig. 10 is lifted, and the springe 
moved away from contact with the surface of 
the ring. The springe then bears against the 
gate a? and makes a contact with it for the cur. 
rent, As the armatures and springs are thus 
moved, the gate a is pushed back enough to 
permit the lock F to slip past the edge of the 
gate and clasp the springe between it and the . 
gate a', as shown in Fig.11. While this opera 
tion has taken place, the piece of insulating 
material on the spring elifts the spring G 
from its contact piece g, so as to break the cir 
cuit between them. The magnet E aids in 
moving the gate toward it and assists the 

IIS springe' in moving it back, so that the lock 
The lock is mounted on 

OO w 

Ios 

I d 

a lever F" that is fulcrumed on the rod f, as 
shown in Fig. 8. 
the lock forward into its locking position, a 
springf' bears against the lever of the lock. 
and forces it forward, as soon as the gate a' is 

To positively push or move: 

2d 

moved back enough to permit, it to fall, into 
place. To hold the gate down in its normal 
position, so that it can be struck by the spring . . 

I 25 eas it passes round the track and when it is 
operated on by the current from the button. 
D, the gate a' is mounted bn a roda by means 
of an arm or lever a, which is held down by 

130 
moved or rotated in any convenient way. . 
This wheel is provided with a tooth h, having 
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ing provided with alternate metalie and it. 

essary to be produced in reaking the sounds 
of Eny desired word which may be used. For 

siastaaee, if it be desired to transmit the word 
legaged to the subscriber, the indentations 
will be such as to produce the sounds forming 
this word. In like manner, the words “time 
rials stay be provided for and transmitted. 

... The telephonie device that is used in trans 
mitting these soads consists of a spring ic 

... carrying a point k', which, in its normal coa 
SS 

Immediately above the upper contact point 
on the upper surface of the spring is ar 

anged a carbon piece k, attached to a spring 
: sek, held in proper adjustment by means of the 

screw shown. In thi. ase the circuit passes through the wire, and through the springs and 
citact points into the ring, whence it passes 
to the ground: I wish to say, however, that, 

3S 
with some particularity, I do riot asan to be 
confined to the detsils of its construction, and 
other means can be used if desired to transai 

... thenechanical; slectrical telephonic sounds 
of the signal words. " . . 

in illustrating the operation of gay tele. 
graphic and telephonic switch and signaling 
system, I will describe the operaticastiaat, take 
place as a subscriber calls paid seen reseo 
nection with another in a syster of thore than 

'one htaired subseribors. We will suppose 
that a subscriber at 04-0-1. i ty 'ea 
up a subscriher a 5-4-8. A 
disrstood, of course, th: 533h a scriber is 
provided wiki the 2s23i telephone receiver 
and signaling apparatas. The subscri 
0-0-i places the teich 3.8 receiver to it is 
ear and listens to the signais as they are fear 
nished aim over the circuit. The first thing 

45 that he will hearia this particular arrange 
ment of circuits will be the signal of his own 
number, caused by the passage of the spring 
e of the apparatis C as it passes over and 
forms connection yetveer the signaling sess 

gotion of the ring which, as above stated, may 
consist of alternate sections of mastallic aid 
of insulated surfaces, or of any inderated star 
face, and telephonic device. This 'sigial of 
his own number is carried to him every tire 
one of the earriages and Jaagnets passes the 
gate of the apparatus C to which his wire is 
connected as they are carried around the 
rings by the rotation of the shaft E. and the 
movement of the arms e. When he hears the 

a signal of his own telephone 0--0-1, he presses 
the button D into place, which brings the bat 

stery at his station into circuit causing a cafe 
rent to flow through the wire 0-0- into the 

... magnets ind on through the ring to the earth, 
fter it passes from the post C, as heretofore 
slained... As before explained, the arris: 
size is drawn tag by the magnets, st & 

gated surfaces, is provided with its deata. 
tions corresponding to the sound waves as: 

up” or numbers or letters, or other word sig 

dition, bears upon the surface of the ring and 
follows the indentations over which it passes. 

while have described this telephonic device. 

veii. 8 a si 

spring gremoved frcia contact yith the ring, 
breaking the earth circuit. The gate it is 
moved basik and the lock Fpushed into place 
clasping the spriage betweei itaid siegate. 
As soon as the arrattire has been draw tip 
by the raagset, the carriage aid magnet stop, 
becatase they are ig longs rushsi for ariby 
the arrie, and the pil its remain as descriyeti is 
until the gate is again ti alocked... Thief 
fects a permanes, coil section between the 
wire 0-0-l frosta ties bscriber's station bad 
the ring 6 for a predetermined titae. The 
circuit wife, connected wi: ; the ring with 80 
which the subscribe has thus secured son 
hection leads to one of the gates at one of the 
apparatuses B. While the signaliagand mak 
ing of the circuit to this point has been going 
on, the circuit between the gates in the app3- 85 
ratus B and the carriage and magnets in such 
apparatus, has beet opened. 
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should say here that the carriages in the 
apparatuses A, B and C, are so timed in their 
provera eats that as one na&gret has been pass 90 
ing a gate, the raagaetia the next apparatus 
has been passing a space between the gates. 
Now, as the curreat conesia to one of the gates 
of the apparatis B, the subscriber hesis a sig 
sai as each carriage & Gd is agaiei on the differ- 95 
en Eyriags of the apparatus passis is gate. The 
signals that are carried to him from the ap 
statig B if this ease is resconstaaty - 0, 
{- 0-2, &cs, instead of 0-0-1, 0-02, 
&s, as they wers...what he sistenced. When too 
he hea's this gigasii, he again presses the 
battor D and there is the saias agsretion 
effected as axialized. Sith reference to $93. 
paratas (; , list rated is fig. 5. 
gas of the gigs of the appa'. 3 is to gets 
hig cirgit as: she circuit is furia&á 3&tab 
lished through the wire parked 0 connected 
witsch ring to as of the gates at the ap 
peratus A. The signals this are now trans finities to sia, as the garriage, and Ziaaga et so 
shoya ia Fig.1. 88s area Adi the ring &ots 
nected with his gaies, are those which eore" 
spond to the p&rticaiar gates that they are 
passing. As these gates are divided into ten 
divisions, staio's explained, and as the sang i5 
signalisirasaited for each of the wires of 
a division, he heara kihe signal 0, th93 is then 
3, tier 3, then , the 5, sae tentitiés if no gate is eagaged. When he hears &ty signal 
5, as agai fashes the button D. Wher the i20 
subscriber presses the button his tas, the cars at passes through the wire 0, at the right 
haad of Fig, 11, inte the magist Salad on 
through the area and the wirei, through 
the spring switch G and g into the ring, and 25 on through the art? & to the siggling bat: 
tery and thence to the ground. This current 
causes the magnet on the carriage, E, at the 
left hand of Fig.1 to lift the artnature...e. and the spring, 3, breaking the eiguit ber 30 
tween such spring agdi the riaga, 32diet fee 
the spring switch G. g. This takes a circuit teroglieline 0, thésiagaai, Siegate, 0. 
she wiri hasygiisagg is fire tigiii. 3& Eid of 
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Fig. 11, the lower ring a, to the left hatid 
spring e, the magnet E', armature e, spring 
e', gate a, magnet E, line. 5, as these parts. 

While aro shown at the lo?t hand of Fig. 1. 
5 the current is passing through these parts, the 
magnet E, at the right hand of Fig. 1), draws 
the gate, c', toward itself, and the magnet, E, 
draws the armature, e, to itself, so that tho’ 
lock may bo pushed by its spring, f, into 
position to lock and hold the circuit com 
pletctl until time of unlocking and prevent 
any interference with the circuit as this is es 
tablished on through the line 5 beyond the 
apparatus, A, to the subscriber wanted. The 
magnet E, as shown in the left land portion 
of Fig. l 1, pulls the gate back, allowing the 
lock to be noved in, so as to lock it and pre 
vent connection with any other carriage as it 
is being moved around the different rings in 
the apparaitus A. The insulating surfacef 
on the lock F may be replaced by a surface 
containing indentations, as explained in ref. 
erence to Fig. 9, so that as any other carriage 
passes it, it may signal back the word “en 
gaged.' The current passing through the 
ring causes the armature of the magnet at the 
right hand of Fig. 11 to be attracted, so as to 
move the spring eaway from the ring, open 
the spring switch G and g and push the gate 
a' back, to permit the lock F to move into 
place and lock the gate. This effects the con 
nection between the gate at the left hand and 
the gate at the right hand of Fig. 11, or, in 
uther words, a connection between two gates 
at opposite sides of the central apparatus A 
This establishes a circuit through the wire 5 
to one of the rings in the opposite apparatus B, 
with which the wire leading from the last 
gate, brought into circuit by the apparatus A, 
is connected. The subscriber now hears in 
succession the signals 5-1, 5-2, 5-3 and 
5-4. When he hears the signal 5-4, he 
again pushes the button, and, as in the cases 
already described, the carriage and magnet 
are stopped in contact with one of the gates 
in the division narked 5-4, so as to bring 
such gate into the circuit. This establishes 
the circuit through the wire connection with 
such gate to the ring in the opposite appa 
ratus C, with which the subscriber 5-4-9 
is connected. The signals are now trans 
mitted back to him through the numbers 
from 5-4-0 up to 5-4-9, and when he 
hears the number of the subscriber that he 

55 desires to bring into the circuit, in the case 
supposed 5-4-9, he again pushes the but 
ton. This causes the carriage and magnet to 
stop in contact with the gate to which the 
wire 5-4-9 is connected. The circuit is 
now established clear through from 0-0-1 
to 5-4-9, and locked for a predetermined 
time, before the expiration of which the 
unlocking cannot take place. I have thus 
traced the subscriber at the station 0-0-1 

65 through its connection with the station at 
5-4-9. It may happen, however, that he 
desires to communicate with a subscriber in 

So 

his own division; as for instance, with the 
subscriber at thre station ?-0-2. In order 
to (still lish circuit to the station 13-9-2, 7c 
the subscriber picks his way into the cirNral 
station A, as I have already described. In 
order to establish to circuit back to the sta 
tiof ()-?)-3, as soon after he has established 
the circuit to the station A that it htars tho 
signal anno?iting the wires in the division 
0, he presses his button and. Inake (?pinec 
tion with one of tho gates (, to which one of 
the wires () is attachctl. 
circuit back to the apparatus 13, and after. 
this has been don (, he listons to the signals 
as they are announced, until he hcars one of 
the wires in the division 0- ) anti ounced. 
le then presses his bitton agai and nakes 
connection with one of the gates l to which 
one of the wires in the division 0-0 is at 
tached. This establishes; L circuit back to 
the apparatus C. is again listells at the sig 
nals, as they announce the different wires coli 
nected to the different gates in the apparatus 
(, until he hears tho wire () -, -2 announced, 
IIe then presses the button again, and makes 
connection with the gate to which such wire 
is attached. This establishes a circuit to the 
wire leading to the station 0-0-3, with 
which he desires to communicate. Ie can 
then ring his bell and cause the bell at the 
station 0-0-2 to be rung, so that he may 
communicate with the subscriber at such sta 
tion. It will be understood of course, be: 
cause already explained, that each division 
contains ten wires, so that after a subscriber 
has picked his way into the central station, 
he has nine wires, or such of then as are not 
engaged, to pick his way back to any station 
of the ten in his division. The operation of 
returning to a subscriber in his own division 
is the same as advancing from the central 
station to subscribers in their divisions, ex 
cept that he has but nine lines in such case, 
besides his own, on which to operate, while in 
advancing ho has ten. ... . 

In order to enable the subscriber to pick his 
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way through, as above described, fro; his 
own station to that of any other subscriber 
with whom he may, desire to communicate, 
the gates of each division are all numbered 
with the number of such division, aud the 
rings immediately opposite such gates are 
provided with insultations or corrugations 
necesary to signal such number to the sub 
scriber. As the circuit is established, for in 
stance, to the central apparatus A, the sub 
scriber hears the number 1 signaled to him 
ten times as the carriage passes that division. 
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IIe next hears. 2, then 3, then 4, each repeated 
ten times as the carriage passes these divis 
ions. IIe then hears the number 5, when he 
immediately pushes his button and estab 
lishes the circuit to the next point, as already 
described. In order, however, to prevelt his 
own number from being signaled back to him, 
and to prevent him from locking his own ap 
paratus to his own station, a strip of insula 



gate, takes the plate of the corrugations or . 

o 

will of the subscriber for connecting any two 

588.975 

tion, as shown in Fig. 12, in front of his own 
other devices upon the ring in the central ap 
paratus to which his gate is electrically col). 
nected. s / 

What I regard as tiew, and desire to sécure 
by Letters IPatent, is 

i. A telegraphic or telephonic automatic 
central exchange system conaprising an ap 
paratus containing circuit wires, means at the 

tofthem together at a central stationa locking 
apparatus for maintaining such connection. 
unlocking of itself at a pre-determined time 
independently of the subscriber or operator, 
signaling apparatus for notifying the sub 
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scriber or operator of the approach of such 
unlocking, and means in the control of the 
subscriber for continuing the locking for suc eessive pre-determined periods of time, sub 
stantially as described. .." 

2. A telegraphic or telephonic automatic 
central exchange system comprising an ap 
paratus containing circuit wires, means at the 
will of the subscriber for connecting any two 
of them together at a central station, locking 
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apparatus under the control of the subscriber 
for maintaining such connection unlocking of 
itself at a pre-determined time independently 
of the subscriber or operator, and means in 
the control of the subscriber for continuing 
the locking for spiecessive pre-determined pe 
riods of time, substantially as described. 

3. A telegraphic or telephonic automatic 
central exchange system comprising a main 
central station, branch central stations, lines 
-egnnecting the main and branch central sta 
tions, a series of subscribers' stations con 

...nected to the branch central stations by cir. 
40 

lockingfor successive pre-determined periods 

cuit lines, means at a central station forcon. 
necting any two such stations together at the 
will of the subscriber, locking apparatus un 
der the control of the subscriber for main 
taining such connections unlocking of itself 
at a pre-determined time independently of 
the subscriber or operator, and means in the 
control of the subscriber for continuing the 
of time, substantially as described.. 

So. 
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4. A telegraphic or telephonic automatic 
central exchange system comprising a series of switching and distributing apparatuses, 
circuit wires whose terminals are normally al ternately open in relation to immediately 
surrounding apparatuses and alternately 
brought into psition for connection, means 
at a central station for locking such circuits 
under the control of the subscriber, but, un 
locking of themselves at a pre-determined 
time independently of the subscriber, and 
means in the control of the subscriber for 
continuing the locking for successive prede 
termined periods of time, substantially as de 

65 
scribed. . . . 5. A telegraphic or telephonic automatic 
central exchange system comprising an ap 
paratus containing circuit wires, means at the 

will of the subscriber for connecting any two 
of hear together at a central station, a lock 
ing apparatus for aaintaining such connec 
tion, and mechanism comprising a rotatable 
wheel provided with a projection set in rota 
tion by the act of locking and in a pre-deter 
mined time by means of 'the projection uu 
locking and causing the breaking of the con 
nections of the circuit wires, substantially as 
described. 

. . 6. A telegraphic or telephonic automatic 
central exchange system comprising an ap 
paratus containing circuit wires, means at the 
will of the subscriber for, connecting any two 
of them together, a locking apparatus for 

to 
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maintaining such connections unlocking in 
itself at a predetermined time independentis 
of the subscriber or operator, a switch at the 
subscriber's station, an electric battery, and a 
magnet arranged to hold the locking appa 
ratus locked while passing a period of inflock 
ing and until a new period of locking has ar 
rived, substantially as described. 

7. A telegraphic or telephonic automatic 
central exchange system comprising an ap 
paratus provided with circuit wires, means 
for connecting any two of them together, tele 
phonic receivers, a spring connected with the 
electric circuit passing through a space allot 
ted to a subscriber and moving over a surface 
corrugated to correspond with the undula 
tions of a spoken word, and a telephonic trags 
mitting device operated by the same for 
throwing a signal to a subscriber's statica 
when the spring is moving oyer the space al 
lotted to such subscriber, substantially as-de 
scribed. 8. In a telegraphic or telephonic switching 
or signaling system, an apparatus containing 
circuit wires, pheans for connecting any two 
of them together, a locking apparatus for 
maintaining such connection, a movable piece 
provided with aEE for unlocking at a pre-determine time and with an electrical 
connection coming into contact with a sub 
scriber's line before the unlocking, an electric 
generator, a corrugated surface correspond 
ing with the undulatioas of a spoken signal, 
a sliding spring connection with such corru 
gated surface, and a telephonic transmitting 
device for notifying a subscriber of the ap 
proaching unlocking and breaking of his cir 
cuit, substantially as described. 

9. An automatic telegraphic or telephonic 
exchange system comprising subscribers' cir 
cuit wires, means at the will of the subscriber for connecting any two of them together, a 
locking apparatus for maintaining such con 
rection, and a time limit apparatus for un locking the locking mechanism at a predeter 
tained time independently of the subscriber. 
or operator, substantially as described. 

JAMES W. McDoNOUGH. 
Witnesses; 

THORIASA.BANFiNg, 
SAMUEL E. H.BBFN. 
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