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UNITED STATES

Parent Orrrce. -

', JAMES W, McDONOUGH, OF 'GHICAGO, TLLINOIS. -

TELEPHO NESYSTEM

v

SPECIFICATION fommg pa,rt of Letters Pa.tent N 0. 538 975 da.ted May 18_95; o

Apphoation ﬁled May 21, 1891.

To all whom zt may concern:-

. Beit known thatI; JAMES W, MCDO\IOUGH

a ¢itizen of the Unlted States, residing at pres-'

ent in Chieago, Illinois, have mvent‘,ed certain
new and useful Improvements in '1‘elefrraplne

‘or J‘elephom Switching and Signaling Sys-
- tems, of which the followmg is aapecnﬁcatlon

The object of my invention is to-provide a
smtchmg and signaling systein-applicable to
telegraph and telephone service, in which any
subscriber or operator may effect'connection
with any other subsecriber or operator’ with-

_out the intervention of any intermediate -op-

I3

erator, or: attendant at the . central .station;

and theinvention consistsin the featuresand
detatls of constraction and modes of operatxon

_ hereinafter described and elaimed.
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In the drawm"s, Figure 1.is a pla.u or dm-

grammatic view of the cireuits employed in|

my system.. Fig. 2 isa vertical section-taken
I’ln' 3.is a plan view of any
of the app‘natus shown in Fig. 1, except the
Fig. 4 is a planview of the mag-
net and "associate pa.rts shown in Fig. 3, but
at a different stage in operation. -
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 ringsshown
in plan in Fig. 3. Fig. 7 is plan view of a
portion ‘of the upper rm«r with-insulating-sec-
tions in" place.

taken through-any- one pof the apparatis

shown in Fl,‘.’,‘ 1; except the central one. Fig.-
Qisa plan view of-one of the rings. plO\'lded ‘

with an automatic telephonie signaling appa-
Fig. 10 is a plan view of. the central
dppala.tus shown in Fig. 1, provided with cir-
cuit connectmg, 1ock1ug, and signaling de-
vices. - Flig. 11 isa plan ordlavmmmdnc view,
of a pomou of the a,pparatus shown in Fig.

‘10, ahowmtr the.course of ‘the ciremits w heu

two snbecnbers are connected; and Fig. 12 is
a side elevation of a pomou of. tbe rings

shown in Fig. 10, showing a section ‘of 'Insu-
lating waterial to prevent swnalmo' at a cer,'

tain time,
In appbmtr my’ lmploved tele"ra,plu

arrange a central a,pparatus A, con
series Of rings.a, as they may bé ter med, at
any desired loca.tlon .These ungs ‘are sup-

. ported preferably in. a ‘vertical series, one

-above the other, but esch ymg in af horxzontal

Ty

Fxg 5 is.a

Fig. 8 is a vertical section

G- to a system in which there were ten thou and.
ielephomc switching and signaling. swlem, I

talmn" a

Sena.l No.393 601- QNo model.)

n

plane, w1th any deswed dlsta.nee betweeu
them. ~ Any desired number of rings ma,ythus'
‘bearranged, so as to meet the exigencies or re-
qmremeuts ‘of the particular system of which
itis intended they shall form.a part,

~In Fig. 2'T have shown ten of the lmo‘:i n
the appamtus A, although a hundred or'any
other'desired’ numbex may be used,

Around orin ‘proper proximity to Wha.t 1
have termed the central Aapparatus, Tarrange
a set of apparatuses ‘B, containing rings b, of . .
which apparatuses I have- shown ten, a,nd 65
have: represented them in i ig. 1 as arranged
in a circle around the ceutral apparatus.

"As.1 am treatiny the central apparatus as
‘dontaining one hundr ‘od rings, so I shall treat
.the surroundmv dpparatuses as eacn contal n-

ing ten rings.

I shall hereafter in the speuﬁcatlon and
claimsspeak of the central apparatus and,the
' surrounding apparatuses, ‘but I wish it to be
-tnderstood that, T use thésé terms merely as
a convenience in descrxptlon, and that itig
immaterial whether the various apparatuses;
be actually arranged ina ‘eircular posmon .as:'
‘shown'in Fig. 1,0r not. P

I next arralwe outer appamtuses C, each. 80
‘preferably conta.mm« ten ringse. Icallthese
outer apparatuses because thelr opexatlon
still further removed from the central appa:s
ratus-thaw the surrounding apparatuses.: I - .
do not mean, however, by this deawnatlon L '
‘that they are either the last that can be used.' '
in the seriés, or that they are loeated at an
outside position. They may belocatedin any
desired ‘place, either together or separate. = ..
"When ‘my system is applled to-more than one go
thousand subseribers, another series of appa-
ratuses will be employed, to which the outer -
apparatuses C will oceapy the same relation
as the surrounding apparatuses B.now oceupy:
to the apparatuses.C. The entire ramifica-:
tions and possibilities of my system will there- :
fore be understood when I-describe it i)
neclion with ‘one thousand subscubers As
.well as if I carry outthe description téapply

55

60

79

75

100:

I shall; therefore; for the; purposes of my
(scnptlon, confine myself to the: central;the
surrouudmg. and the outerapparatuses-used
‘in asystemn to accom modate one thousand s

scmbers. g
Axound the apparatus A, I arranve nprx
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- surrounding apparatases,

2

‘movable bars a’, which extend .from the bot-
tom to the top of the apparatus, 50 as to pass
each of the rings. For convenience I shall
term this bar a gate, as'it is hang or pivoted
on & rod, shown in Fig. 8,80 that it may swing
when struck. Each one of these gates forms
the terminus of a wire, so that a8 there are
one hundred of them
‘central apparatus, one hundred eircuit wires
can be accommodated by the central appara-
tus. These are divided into divisfons: con-
sisting of ten wires each. ' Each diyision is
carried toone of thesurround ingapparatuses,
where each several wire is cannected to one
of the ten rings contained respectively in the
Aroutd each of

- the surrounding apparatuses B are arranged
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one hundred gates ¢’, which are mounted
and hung as are the gates a’. ~ Each of these
gates b’ forms the terminus of a circait wire,
80 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 tén each, and
-each division carried to one of thg outer ap-
paratuses C, where each several wire is con-
nected to one of the ten rings ¢/ econtained
in each'of the outer apparatases, This re-
qnires, as above said, one hundred of these
outer apparatuses C. If preferred, however,
the rings of the hundred apparatus may be
arranged around a single central shaft, in-
stead of around .one huodred-shafts, so long
as the rings are maintained in one- bundred
divisious of ten each.. These outer rings are
each surrounded or provided. with ten gates
¢’, making one  thousand gates iu all, which
are mounted or'hung like the gates a’ and b’
before described. I may say here, however,
that in describing He mounting or hanging
of these gates, as ghown in the drawings, I do
not mean to limit myself to that way only of
mounting them, as they may be otherwise
hung or arranged if desired. Each of these
‘gates-¢’ forms the terminus of . a circuit wire
leading to the office of a-subseriber, so that
with the one hundred outer apparatuses one
thousand subscribers cin be accommodated,
. 'The ten'divisions of the wires leading fromn
the one hundred gates around the central ap-

-paratus are numbered respoctively 0, 1, 2, 3,

4,5, 6, 7, 8 and 9, or by letters A, B, C, &e.

Each of the surroanding apparatuses will be.
the.number of .the di-.

known or recognized by
vision leading from the central apparatus to
“it.” Each- of the ten divisions of wires lead-
ing from each of the surrounding apparatuses
i3 likewise also -numbered from 0 to 9. with
the numberot_"t-heparti‘cplar divisfon of wires
leading from the central apparatus to such
‘surrounding apparatus as & prefix. This
nuinber could also, if preferred, be used as
an’affix, but for convenience aud rimplicity
ot deceription I'shall in the application and
claims speuk of it as a prefix, but in ueing
this word I mean for it to comprehend and in-
clude the arrangement of the sumber as an

arranged around the"

_the-eft hand of

. 888,978

affix as well. To illustrate- this, I shall par-
ticularly. follow the:division of wires num-
bered 5 leading from the central apparatus,.
_ As. above said, each" of the divisions of
wires leading from’ the:surrounding appara-
tuses wil also be numbered from 0 to 9, kut
as only three of the divisious are represented
in the drawings, they bear the numbers of 4,
5 and 6. As division 5 of.the wires from the

.central apparatus leads to this partictilarsar-

'

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—1, §—5, 5—6. If, to illus-
trate farther, I took the surrounding appa-
ratus to which the division of wires ‘leading
from the central apparatus numbered 0 were

connected, I would have for the three di-

vigions illustrated in the drawings in connec-
tion with this surrounding’ apparatus 0—0,
0—9 and 0—8.. The numbers of the divis-

fons of wires leading from each one of the sur-

rounding apparatuses would be numbered in

like manner from 0 to 9 with the namber of
the division .of wires leading from'the central
apparatus to it added as a prefix. This will
be readily nnderstood from the illustrations
already given, and need not be further de.
seribed or enlarged npon.

- The outer apparatus C, of which bat two
areshown in Fig, 1, wonldin like manner kave-
the ten wires leading from each of them nuin-

"bered from 0 to 9, with.the numbers of the

division of wires leading from the surrouud-

‘ing 'apparatus 1o the outer apparatus used as

a prefix’in cobnection with them. Thus in
the two outer apparatases shown in Fig. 1, 1
would have the numbers in the apparatus at
the-figure numbered 0—0—1
to 0—0—0, and in the apparatus represented
at the right hand of the figure, I would have
the numbers running from 5—1—0 1o 5—4—9,
As illustrated in Fig. 1, the system: is repre-
sented as showing ‘complete cirenit wires for
thenumbers 0—0—1 and 5—4-9, - Fig.1also
shows & diagram of .the connection at the sub-
seriber’s box, in which the knob D affords the
means employed. by the subscriber in effect-
ing connection with any of the other sub-
seribers desired. It operates as & push bat-
ton and switeh, by which a battery is thrown
in and outof cirouit. The other devices rep-
resented in connection with the push buttons
are the ordinary télephone devices com monly
used. In Fig. 2 is also represented the con-
nection of each ring with an earth cirenit. .
The outer appatatus C and the surround-
ing apparatuses- i are provided with means
for connecting the respectiva 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 desecription of them. I shall, how-

ever, treat the.parts described as being ar- -

ranged in the outer apparatus C, the parts in

i¢
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an insulatéd.surface on each side, as shown,
and a stad A', The arm or lever a® of the
gate is provided with an extension a® that
- passes up by the side of the wheel, and which
18 provided at its end with a piece of insulat-
ing material. . The end of this extension falls
in the path of the stad 4’ as the wheel is ro-
tated, and holds the wheel from futther ro-
- ‘tation. 'When, however, the gate is moved
ro back and the arm or lever o moved back
- with it, the extension a°® is also pushed back
until the end of the insulating material slips
‘past the stud %', as shown in Fig. 11. This
pérmits the wheel H to rotate until the tooth
h hag made almost a revolution, when it comes
into contaet with the lever ¥’ through means
of ‘a stad f? projecting from it into the path
of the tooth 2,  When the tooth comss into
contact with thisstud, it pushes the lever,and
with it the lock F, back until the end of the
lock has been moved past the end of the gate,
when the spring a!, bearing on the arm or le-
ver @, moves the spring back into its normal
position, and the extension @® falling into
place, engages the stud 2’ and stops the rota-
* tion of:the whee), . - .
Asabove explained, the cirenitis completed
when the spring ¢! is held by the lock in con-
tact with the gateé a’, and the cireuit is broken
.as s0on as the teoth & has moved the lever of
. -the lock baek, so that the lock ceases to hold
the spring and gate in. contact with each
other-and the gate in its back position. As
socn as the lock is moved back,'and the spring
35 and gate resume their normal position, the
- eireuit is broken. To-notify the subseriber
that this is about to take place, and thus warn
him to again press the bntton if he desires
longer time, the tooth & is not insulated at its
40 end, although it is at its sides. ' As it moves
. past the pin f2on the lever of the lock, it will
be for a short time in metallic contact with it.

15

20

- This completes a cireuit through the wheel
H, through the spring A% and through the sig-

nal box h%and on to the earth. It is to be
understood, of course, that in operation the
tooth 2 eomes into metallic contaet with the
pin 13 before the lever. F’ has been moved
back far. enough to carry the lock F away
from the spring &, 80 as to release it and
- break the circuit. . This causes a signal to be
" given to the subseriber, so that he ¢an by
pressing on the button prevent the gate from
beingunlocked and the circuit braken. This
signal box h° may be made 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 subseriber. Where it is de-
sired to give & signal in words, they may be
formed as hereinafter explained. : -
A lock and signaling box /% like that above
.described, may be attached to and-used in
connection with each and.every gate through
the apparatus, if desired..~ . .~ .
65 Iwillnow describe the course of the circuits
-+ intheounterapparatus C. Shownin Figs.3t08.
From some subseriber’s office a line 0—0—1,

588,975

shown in Figs. 1 and 3, runs to the gate ¢’

tight hand coil of the magnet and threugh
the'wire up fo the spring ¢°, whence it passes

.the arm ¢? to the post €', whence it passes

‘ground. The other portion of the circuit, be-

| ginningat the binding post e°, passes through

the left hand coil of the magnet and throangh
a wire into the spring ¢% whenee it passes
into the lower portion of the ring and through
the arm ¢® 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 gpparatus B through the line

of the figures whence it passes to the mag-

the gate a’, and through the wire j conneeting
with such léver arouhd to the spring switch

of the rings of the apparatus, Ifwill be un-
derstoed that each gate a’ is éleetrieally con-
nected with a separate ring of the apparatus
through a separate circuit makingiand break-
ing device G and g. From this rl‘ﬁg the cir-
cuif passesthrough the spring ¢’into the mag-
net.E’ which in the.central apparatus is made
of asingle coil, and through the wire leading
from sueh maguet to the springs ¢ and ¢*; and
from the spring ¢* it passes to the upper por-
tion of the ring and through the arm ¢*to the
post C’, whenee 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

end it is provided with sections or portions of
insulating material, as shown 'in Fig.. 6, or
formsa partof anothersignaling 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 toan in-

with the metallic sarface, a current passes
through the circuit, and the alternate mak-
ing and breaking of the cireuit, 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 car-
rent for such signaling purposes is intended

enough to affect or operate the armatures of
the maghetsas hereinbefore described. ‘The
alternate making and breaking of the ¢jrenit,

nals; but in Fig. 9 I have shown dnother way.

from the armatuare, I havea telephonic de-

vice. The surface of the ring, instead of be-

shown in detail in Fig. 3,and through: the:
spring e* down through the:piece €? to:the:
binding post ¢, wherg the circuit divides.:
One part of the circuit passeés through the

.into thempper portion of the ring,and through .

throngh a wire to a battery and thence to the.

net E% and through the lever or arm a® of

‘G and g, and on to the lowet portion of one

be used for signaling purposes, and to that-

sulated surface. Whenever it is in contact:

to be strong enough for that, bat not ‘strong:

79

15

8o

8s

0,shown in Figs. 1,10 and 11, on theright hand

9o

95

<o

105

115

120

125

which ogeurs when the arrangement is as -
shown in Fig. 6, is one way of sending the sig-

| by which'I am ensahled to transmit words to -
the subseriber, giving him thé desired notice.-
.Inthisarrangement, instead of having springs
arranged at the top of the piece e extending

130



10

€5

20

25

30

538,075 8

the surronnding apparatuses B being the
~ same,

‘I-arrange a shaft E-in 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 tén-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 O’ provided with a wiré to the
earth, to which the upper section or portion
of each ring is attached by a bar ¢’“ and by
posts C”, to which the lower section or por-
tion of each ring is attached by a bar ¢, in-
sulated from the posts C% and provided with
a cirenit 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.im- |

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 above an-

* .other, they are arranged in a spiral around

35

40

45

- C

5¢

r

55

‘the shaft, 56 that the ends are equidistant

from" eacl other in plan view, though. in a
different horizontal plane, Each ring com-
posed of its two parts or sections is intended
to support. and form & way or track. for a

carriage E’, These  carriages are adapted

to slide along, round, and round the rings.

They each contain an electro magnet, which.
-need not be described in detail.

The arma-
lure of each magnet, when the current is.off,
is held by & :spring in a position where the
ends of thearms e may engage with a piece of
ingulating material e’ arranged on the arma-
rur

an

by

round the various rings of .the apparatus

‘one following another though in dif- |
ferent.rings, until affected by the current,as.

hereinafrer described. The armature on the
élegtroim\‘ugnet earries an-angle arm e?,that
extends out between thetwopartsor sections
forming a ring, and.is provided at its end out-
side of the rings with: two springs e® and et

- insulated from each othér.:."The spring €3, in

" its normal position, rests on:-‘the outside of

b5

the upper seetion of the ring, as shown in:
Fig. 6. . The spring e*extends out.far enough-

to.come into coutact-with and bear against

r; each of the gates as: the carriage is moved:
‘round.and round- the ring. - Another spring

€° ig.attached to the end of . the magunet;.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

as shown in Fig. 3. .The rotation of the
' armsewilltherefore carry the carriages round

-may fall into place.

-the spring ¢*. In order to:unleck’the lock; I

spring €% 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 deseription as:
to them. In the central apparatus A, how-
ever, the arrangement of thecentral mechan..
ism is slightly different; as-I will explain.
This mechanism is particularly shown in Figs.
10,11 and 12, Inthe case of-the contral.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 dre also employed, aud are arranged.

i©

75

8o

to be carried round by the rotation of .the -

arms, as before described. - The springs. e
and ¢! are not, however, insulated from each
other. Itisto be understood, however; that.
the spring e* does.not.make connection. with
the gates a’ while the carriage is maving past:
such gates in the apparatus A as -it-makes:
conpection with the gates.in. the apparatuses

85

9o

B aud C. In addition to the magnet that-

forms a part of the carriage Ii’. another mag-
net K? is employed in connection :with-ecach,
gate arranged around the central apparatus,:
aud movable contact springs G and g arealso
provided for each gate to make and break ‘x.
cirenit as hereinafter deseribed. -~ - . -

95

When the current caused by pressing ﬂle. v

button D is on, the armature of the magnet
shown .in Fig. 10 is lifted, and the spring e
moved away .from contaet with the:surfaceof
theriirg. Thespring ¢! then bears againstthe
gatea’ and makesa contaet with it for the cur:
rent. Asthe 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 thespring et between it and:the -
gatea’,asshown in Fig.11. . Whilethis opera-

tion has taken place, the piece of insulating"

material on :the spring €® lifts' the apring G

from its contact piece g, 50 a8 to break the eir- .

cuit between them. The magnet E? aids'in

moving the gate toward it and-assists the: -
1%

spring e* in moving it back, so that the lock
The lock is mounted on

100 .

X058

[to

a lever I’ that is fulerumed. on the rod f, as .

shown in-Fig. 8.
the lock forward into .its locking position, a
spring f’ bears against the lever of ‘the. lock
and forces it forward, as scon us the gatea’ is’

To positively push or move-

120

moved back enough to permit.it:to fall; into -

place. --To hold the gate down in itd’normal

position, so that it can be struck by thespring: -~ -
138

¢*as it passes round the track-and when it is

operated. on by the current from the button -

D, the gate o’ is mounted bn a rod a2 by mesans
of an arm or-lever a’, which:is held down by "

mount & ywheel H on a:shaft:that:may:be

‘130

moved -or rotated.-in_zny.iconvenient way.

'This wheel is provided with a tooth h, having
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. ing provided with alternate metallic and in-

. sulated gurfaces, is provided with indenta::
. tlong corresponding to the sound waves nee- |

- @ssary to be produced in making the sounds

- 50t any desired word whick may be used. For
+instance, if it be desired to transmit the word
. *ongaged” tothesnbseriber, the indentations

. witl be such as to produce the sounds forming

- thisword. I like manner, the words “time
:£9 .up,” or numbers or letters, or other word sig--
7 inals may be previded. for and transmitied.

- -mitting these sounds cousists of & spring k
. carrying a point k%, which, in its normal con-
83

.- follaws the indentsations over which. it passes..

- Immediately above the upper contact point

. %* on the upper surface of the spring is ar--

- ranged & carbon piece k° attached toaspring
-g@, k% held in proper adjustment by meaus of the

“through the wire, and tnrough the springsand
.- contact points into the'ring, whenoe it passes
- tothe ground. I wish to say, howsver, that

with some particnlarity, I do not raean to be
" confined to-the detsils of its construction, and
-other mesns can beussd if desired to tremsmis
». the mechanical; slactrical telephonic sounds
of the signal words. . -~ : :
In illustrating the operstion of my iele-
graphic and telophonic switeh and signaling
.-aystem, I will describothe opergtiong that taks
place ag & subseriber calls up and sespres con-
nection witl'anether in & system of more than
one hundied subsoribors.  We will suppose
“that a subseriber at 0<-0--1 fesires to eall
- up o suobscriber at 5--4—98. I

S derstoed, of course, thal gach subscriber is
& g0 provided with ibe usudl telephons receiver
- and #ignaling apparatus,  The subseribar at
Q=01 places the telcphone regsiver to ui

" ear pnd listens ic the signuis as they ave far-

* nished him over the ¢irenit. The first thing
45 that he will hear'in this particular arrange-
%77 ment of circuits will be the signal of kis own
' number, cansed by ibe passage of the spring
b of the apparatas C as it passes over and

- forms connection botWeen the signaling seo-

. §o tiomrof thering which, a8 above stated, may
. gongist of alternate sections of mstallic and
" .of insulated surfaces, or of any indented sur-
‘face snd telephonic devics. This signal of

" ‘his own number i carried to him every time
-one of the:earriages and jnagnets passes the
“gate of the apparatus C to which his wire is
- conneeted; a8 they are carried arcund the
. rings by the-rotation of the shaft K and the
" movement of the arms e.: When hobears the
‘gignalof hisown telephone 0—0~—1,he presses

6o Bigr )
. the batton D into place, which brings the bat-

" tery at his station into circnit causing a cur-
* rentto flowthrough the wire 0-—0--1 into the -

. magnet and on through the ring to the earth,
-after-it passes from the post ', &s heretofore

fuze ls.drawn up by the magnet, and the

el

‘because they.are ug longsr pushisd for

dition, bears upon the sarface of the ringand |

.garew shown. - In thi: »asé the circuit passes |-

while I have described this telephonic davics .

‘parstas (% - THustraied in Fig. 3.

will be up- | one of the rings of the apparz

‘hand of Fig. 11, inte

sxplained. . A8 before expisined, the arma-. ‘throughtheline 0, the iagnet; B the

-$he wivads theewiteh & g o i

=3
25

2

spring ¢ removed from contact with the ring,

‘bresking the. emrth ecirounit, The gats £ i8

moved back aad the ipek F pushed into place jo

clasping tha spring ¢f betwéen 1tand the gate.

_As soon g8 the armatare has been drawn vy

by the magnet, the carrisge and magn

the erm g,and the pasts remain s deseribed 73

| until the gate is again unlocked.. Thi: of-

feots & permenent cohnection between.the

A . . C 0 | wire 0—0-—1 from the subseriber’s station and
.. 'The telephonic device that is used in trans-.

the ring ¢ for a predetermined time, The
eircuit wire, connscied wil" the ring with 8o
which ths subscriber has thus secured con-
nection leads to one of the gates at ons of the

‘apparatuses B. ‘While thesignaling and mak-
ing of the circuit to this point bas been going

on, the cireuit botween the gates in the appa- 85
ratus B and the carriage and magnets in such
apparaius, has besn opened. _ .
1should say here that the carriages in the
apparstuses A, B and C, are so timed in their
movemenia that as one magnet has beon pass- go

‘{ng & gats,ihe magnet fu the next apparatus

has been passing a.space between the gates.
Now, as the current comes into one of the gates
of theapparatus B, the subseriber heris a 8ig-

nal 28 ezch carriage and magnet on the differ- 95
“snt rings.of the apparatus pass his gate. .The

ignals that ave carried to him frem the ap-
paratug B in this cass ars constantly -0,
01, 68, &o., instead of 0--0--1, 003,
&s., s thiey wore.when he tommmenced. When. oo
he hesre this sigpsl, be again presses the
batton D snd thers is the same epsration
offected as explained with reference (o -

his eiretit end the sircnit is further astab-
lished through the wire marked 0 connected

1 gdsh ring to ons of the gates at the ap-
5 A, -The signsls thet are NOW rans-

nera : S LI ,
mitfsd to him, as the garriage and magast 1io
shown ia Fig 10 prss srcand the ring con-
nectsd with his gales, are those which eorre-
spond to the particnlar gates that they ars

passing. ~ As those galss are dividedinto ten
divisions, 8gbofors explained, and asthosame 115

signal is iransnitted for ench of tho wires of

# division, ke heara the signal 0, then 1, then

g, then §, then 4, then'd; each ten timés if no
gate is engagod. - Whon he hears any signal

5, his again pushes the button Bs When the rzo
subseriber presses the button this tifed, the
enrrant passes through tha wire 0, at the right

the magnet &% and on
through the arm ¢'and the wire J, through
the spring switeh G and g into the ring, and v25
on through the srm ¢ to the gignaling bat-
tery and thenoe to the ground. This curresnt -
causes the magnet on the carriage, E’, at the -
1eft hand of Fig. 11 tolift the armatare, &2
and the spring, &%, bréaking the civeuit be- 130
{weeon such spring agd thering 4, apd between
the apring switeh & g, « Thismakes & gireuit

o ' wats, o8,

Ut hend of
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Fig. 11, the lewer ring «, to the .left hand
spring &', the magnet I/, armature ¢2 spring

e*, gato «’, magnet K3 line. .5, as these part.
While

_aro shown at theloft hand of IFig. 11,
s the current is passing through these parts, the
- magnet B, at the right hand of Fig. 11, draws
the gate,. «’, toward itself, and (he magnaet, K2

_flraws the armature, ¢ to itself, so thiat the

lock may boe pushed by its spring, 7% into
position to lock and hold the circuit com-
pleted until time of unlocking and prevent
.any interference with the elrenit as this is es-
tablished on through the line 5 Leyond the
apparatus, A, to the subseriber wanted,  The
magnet J¢% as shown in the left hand portion
of I'ig. 11, pulls the gate back, allowing the
loek 1o be moved in, so as to lock it and pre-
vent connection with any other carriawe as it
is being moved around the different rings in
the appardtus A, The insulating surface f2
on the lock F may be replaced by a surface
containing indeutations, as explained in ref.
erenco 1o IVig. 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 Le attracted, 5o as to
move the spring ¢® away from the ring, open
the spring switch G and ¢ and push the gate
¢’ back, to permit the lock ¥ to move into
place and lock the gate. “This effects the con-
nection between the gate at theleft hand and
-the gate at the right hand of Fig. 11, or, in
vther words,-a connection between two gates
at apposite sides of the central apparatus A!
This establishes a circuit through the wire 5
toone of therings in the opposite apparatus I3,
with which the wire leading from the last
gate, brought into circuit by theapparatus 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, &s in the cases
already described, the carriage and magnet
are stopped in contact with one of the gates
in the division marked 5—4, so as to bring
such gate into the circuit. This establishes
the ¢ircuit through the wire conuection 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 nuwmber of the subseriber that he
55 desires to bring inte the eirenit, in the case
. supposed 5—4-9, he again pushes the but-
ton. This eauses the carringe 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 subseriber at the station 0—0—1
through its connection with the station at
5—4—9. It may happen, however, that he
. desires to communicate with a subseriber in
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his own division ag for instanen, with' the
sunseriber it the station (=02, Tn ordar
to establish aeeirenit to the station e—0-—23,
the subseriber picks his.way into tho edmral
station A, as T have already: deseribed.  In
order to establish tho eireuit back to the sta-
tiotf 0—0—2, as soon after he has established
the-¢ireuit to thestation A that o hearsthe

signal annotneing the wires in tho-division’

0, he presses his button and.makeN connec-
tinn with one of tho gates o o which one of
the wires ) is attached,

eireuit back to the apparatus B, and after.
.this has been done, he listens to the signals

as they are announced, until. he hears one of

“the wires in the division 0—0 anuounced,.
ITe then presses his button again and makes
‘connection with one of the gates & to which

one of the wires in the division 0—0 is at-
tached. Thig establishes n cirenit hack to
the apparatus C.  Hd again listens 8t the sig-
nals, as they announce the different wires con-
nected to the diflerentgatesin the apparatus
(¢, until he hearstho wire 0——32 announced,
Ife then presses the button again, and makes
connection with the gate to which such wire
is attached. This establishesa cirenit to the
wire leading to the station 0—0—2, with
which he desires to communicate. e can
then ring his bell and -causo- 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 understdod. of course, Le-
cause already explained, that each division
containg ten wires, so that after a snbseriber
has picked hisway into the gentral station,
he has nine wires, or such of them as ave not

“engaged, to pick his way back to any station

of the ten in his division. The operation of
returning to a subseriber 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, 1

besideshis own, on which to operate, while in
advancing ho has ten. .. R o
In.order to enable the subseriber topiek his

This establishes a
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way through, as above described, from his

own station to that of any other subseriber
with whomn he may.desire to communicate,
the gates of each division are all numbered
with the number of -such division, and the
rings immediately opposite such gates are
provided with insultations or corrugations
necesary to signal such number to the sub-
seriber. As the cirenit is established, for in-
stanece, to the central apparatus A, the sub-
seriber hears the number 1 signaled to him
ten times as the carriage passes that division.

120

1Ie next -hears 2, then 3, then 4, each repeated

ten times as the carriage passes these divis-
fons. ‘ile then hears the number 5, when he
immediately pushes his button aud estab-
lishes theeircuit to the next point, as already
described. In order, however, to prevent 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 iusula-
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tion; as .shown 1n Kig. 12;in front ofi‘-his own |
gate, takes the plate of the corrugations or-

" other déevices upon the ring in the central ap-

.10

- will of the subseriber for connecting any two |

15

‘paratus to which his gate is electrieally cou-
nected. - ' ' ‘ ’

. What I regard as new, and desire to sécure

by Letters Patent, is— , .

1. A telegraphic.or telephonic automatic
ceniral exchange system comprising an ap-
‘paratus containing circuit wires, meansat the

of them togetherat a central station,a locking

apparatus for maintaining such connection.

unloeking of itself ata pre-determined time
independently of . the subscriber or operator,

-signaling apparatus for notifying the sub-

20

‘zs

seriber or operator of the approach of such

unlocking, and means in the control of the’

subseriber 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 Rp-
paratus containing circuit wires, means at the
will of the subscriber for conuecting any two

- of them together at acentralstation, & locking

‘30
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apparatus ander the sontrol of the subseriber
for maintaining such connection unlocking of
itself at a pre-determined time independently
of the subseriber or operator, and means in
thie control of the subseribér for continuing
the locking for snecessive pre-determined pe-
riods of time; substantially as described.

3. & telegraphic or telephonic .antomatic
central exchange system comprising a main

central station, branch central stations, lines’

epnnecting themain and branch central sta-
tious, a -series of subscribers’ stations eoa-

. nected to the brapch central stations by cir-

40
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- lockingfor successive pre-determined periods-

cuit lines, means at a central station forcon-

necting. any two such stations fogether at the.

will of the subseriber, lIocking apparatus nn-
der the control of the subseriber for main-
taining suach connections unlocking of itself
at a pre-determined time independently of
the snbseriber or operator, and means in the
control of the subseriber for continuing the

. of time, substantially as described.".
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" 4. A telegraphie or telephonic automatic

central exchange system comprising a series’

of switching and distributing. apparatuses,
cirenit wires whose terininals are normallyal-

-ternately open in relation to inmediately.

surroanding apparatuses .and . alternately

" brought into pusition for connection, means

‘6o
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at a central statien for locking such circuits
under the contrel of the subseriber, but un-
locking of themselves at a pre-determined
time: independeéntly of the subscriber; and

~-means fn the:control of the subseriber for

continuing the locking for successive prede-

“ terniined periods of time, sibstantially s de-

seribed. .-

5. A telegraphic or telephonic automatic
-central exchange system comprising an ap-

paratus containing eircuit wires, means at the

wil! of the subscriber for connecting any two
of .hewm together at a central station, 4 lock-
ing apparatus for maintaining such connee-
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 causiny 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,eonnecting any twe

1
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-of them together, & locking apparatus for ..

maintaining such connections unlocking #n -

itself at a predetermined time independentiy

‘of the subseriber or opetator, a switeh at the

subseriber’s station, an electrie battery, and a
magnet arranged to hold the locking appa-
ratus locked while passing a period of unlock-

ing and whtil a new périod of locking has ar-

rived, substantially as deseribed.

7. A telegraphic or telephonic automatic
central exchange system comprising an ap-
paratus provided with-circuit wires, means
forconnecting any two of them together, tele-
phouie receivers, a spring connected with the
elsctric circuit passing through 4 space allot:
ted to a subseriber and moving overasurface
corrngated to correspond with the-undula-

8s
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tionsof a spoken word, and a telephonic trags- ..

| mitting device operated by -‘the sameé for

throwing & signal to a sabseriber’s station
when the spring is moving overthe space.al-
lotted to ‘such subseriber, substaatially as.de-

seribed.

8. In a telegraphic or telephonic switching
or signaling system, an apparatus containing
circuit wires, means for connecting any two
of ‘them together, a locking apparatus for

_maintaining such connéetion, & movable piece

‘provided with a dpmjc’aet.iom for unlocking at
& pre-determine

‘time and with an electrical
connection .coming into contact with a sub-
seriber’s line beforethe unlocking, an electrie
gonerator; & corrugated ‘surface correspond-
ing with the undulations of a spokei‘signal,
a sliding spring conneetion with such corru-
gated sarface, and-a telephonic transmitting
device for notifying a subscriber of the ap-
proaching unlocking and breaking of his.etr-
cuit, substantially as described.
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9. An antomatic telegraph'eror-ﬁelephoﬁic E

exchange system comprising subseribers’ eir-
cuit wires, means at-the will of the subsgriber
for. connecting -any two of them togéther,.a
locking apparatus for maintaining such con-
nection, and & time limit apparatus for wru-
locking the locking mechanism at & predeter-

wined time independently of the subseriber:
or operator, subspanti‘a.lly as deseribed.

JAMES W. MCDONOUGH.

Witnesses: - : ,
THOMAS A, BANFING,
- SAMUEL E. HIBBFY.
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