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To all whom at may cancr}rn. ot
- Beit known that I, JAMES W. MCDO\TOUGH

a ¢itizen of the United States, residing at pres-
_ent in Chicago, Illinois, have mvented certain

‘new and useful Impmvement% in Telegraphic
or Telephomc Switching and Signaling Sys-.

. tems, of which the followmg; is abpeclﬁcatlon.'
. T'he object of my invention is to'provide a
-_smtchmg and signaling systeimn applicable to
‘telegraph and telephone service, in which any

subscriber or operator may effect .connection
with any .other subseriber or operator’ with-

“out the intervention of : any intermediate-op-

15

erator. or attendant at the central station;
;a.nd theinvention consists in the features-and

. details of construction and modes of operauon
hereinafter described and claimed.

.20

 through Flg. 1.

In the drawmn's, Figure 1.is a plnu or dm-.

grammatic view ot' the cireuits employed in
my system.. Fig.

Pln‘. 3 is a plan view of any

B of the app‘n'atus shown.in. Fig. 1, except the

' eentral one,

| _319'

35.
-'j‘ratus.

43

50
- any desired locatwn. 3

at a different stage. in operation. - |
section of the. clrcmt connectmfr and locking

40
10, "showing the.course of ‘the circuits ‘when
two subf-*-cnbers are econnected; and Fig. 12is"

Fig. 4 is a plan view of. the mag-
net and ‘associate pdrts shown in Fig. 3, but

device, taken in line 5 of Fig. 3

Fig. 61%&

side elevation of a portion of tha ringsshown |
7. 1s plan view of a

in plan in Fig. 3. Fig.

portion of the upper rmfr with insulating-sec-
tions in- place. Fiy..

taken through-any one. of the apparatis

shown in F:g 1; except the central one. Fig.
Qis a pla.n view of one of the rings. provided

with an automatie telephonie swnalmﬂ' appa-

‘Fig. 10 is.a plan view of the central
dpparatus showi in Fig. 1, provided with cir-

cuit. connectmg, lockmg, and signaling de-
1l isaplanor dlaﬂ'mmma.tlc view,

vices. - IFig.
of a port:on of ‘the apparatus shown in Fig.

a side “elevation of a portlou of. the rings

tain tlme

In appl;mw ’my' 1mpmved telenfmpluc urj'{
ielephomc switching and signaling. 8Y, stem, I
arrange a central a.ppara.tus A, eg,pta.mmtr &

series of rings.a, as they may beé termed, at

ported preferably in. a vertxcal series, 6ne

r'-above the other, but each 1 } mg in & horlzontal_

am "\-i'l .

+ -1m -
l1 - . 1"#

2 is & vertical section-taken

Fig. 5 is. a

8 iy a vertical section’

These rmgs are sup- |

o

plane, mth an y dem red dlsta.nce betweeu
them. -~ Any desired number of rings maythus
‘be arranﬂ‘ed 80 as to meet the exigendcies or re-

.qmrements of the particular system of whlch
it i3 intended they shall form a part,

S In Fi ig. 2.1 have shown ten of the lilidé m

"the appamtus A, although a hu nrlred or-any

'other desired number may be used. :
Around orin ‘proper proximity to. wha.t I

11 ave termed the central apparatus, I a.rra,ng

a set of apparatuses'B, containing rings b, of

‘which ‘apparatuses 1 ha..ve shown ten, a.nd

have representesd them in g, 1 as arranﬂed
in a circle around the central apparatus. =
"As.1 am'treating the central apparatus aN

'contamuw one hmldred rings, so Ishall treat

| the surroundmﬂ- dpparatuses a.s eacn contal n-?
ing ten rings.

I shall hereafte;r in the spemﬁea.tmn am]

“claimsspeak of the central apparatus and,the
surrounding apparatuses, but I'wish it to be
-understood that I use theseé terms merely as
‘a convenience in descr:ptlon and that itis
immaterial whether the various appara,tn‘sesa-

be a,ctua.lly arranged ina eu*cular posmon as:
shown'in Fig. 1,or not. .

T next arra,nﬂ'e outer apgamtuses C each
proferably conta.mm ¢ ten ringse. Icall these,

outer apparatuses becauae thelr operation 13-
still further removed from the central appn-

ratus-than the surrounding’ apparatuses. .1

do not mean; however, by this dewrnatwn

that they are either the last that ean be used.-
in the seriés, or that they are located at an
‘They may be located in any
desired ‘place, either together or separate.
‘When ‘my system is applied to more than one

outside position.

35
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thousand subscribers, another series of appa-
ratuses will be employed, to which the ﬁut.er"-,-
apparatuses C will occapy the same 'elatwu |

as thesurrounding apparatuses B now doceupy:
‘to the ap pa,ratuses C.

| tions and possibilities of my system will there- -
shown in ¥ig. 10, slmwuw a section ‘of insu--

lating materml to preveut swnalmw a.t a cersif

fm-e be uﬂnderstood when I describeit in’ con-

rrrrr

nection with one thousand subsm-lbers, A485:;
| well as if I carry outthe descnpt.wn 16, a.pprly
-to asystem-in which there were ten thousand

surronndmg.. and the outer.apparatuses-used.

in asystemnto accmn modate one thous&nd suB- T
: | I .:;TM'“

serlbers. |

The entire. ramnﬁca—---

9 57

'*r

IOO~'._

I shall; therefore, for the, purposes of my de-: »
.scnptmn, gonfine myself to the: centl-al,ftha

Around the apparataa A, I ar rann'e ‘ﬂpl‘l ﬂh"*
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movable bars a’, which extend .from the bot-
tom to the top of the apparatus, 80 as to pass
each of the rings. ' For convenience I shall
term this bar a gate,
5 on a rod, shown in Fig. 8,80 that it may swing
~ when struck. Each one of these gates forins
the terminus of a wire, so that as there are
one hundred of them
central apparatus, one
can be accommodated
tus. |
sisting of ten wires each. ' Each diyision is
carried toone of thesurron nding apparatuses,
where each several wire is connected to one

hundred circuit wires

to by thecentral appara-

=
surroundin’g--apparatu__'seu; 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 cirenit wire,
RO 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 thi outer ap-

20

2
_.5 paratuses C, where each several wire is con-
nected to one of the ten rings c|contained
in each of the.outer apparatuses, This re-
~quires, as above said, one hundred of these
jo outer apparatuses C. If preferred, however,

the rings of the handred apparatus may be

arrauged around a single central shaft, in-

- stead of around one husdred-shafts, so long

a8 the rings are maintained in one- hundred
" 3§ divisious of ten each. These onter rings are

each surrounded or provided with ten gates

¢’, making one  thousand gates in all, which

are mounted or'hung like the gates a’ and b’
- before described. I may say here, however,
49 that in describing e mounting or hanging

of these gates, as yhown in the drawings, I do

nol mean to limit myself to that way only of
mounting themn, 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 | |
thousand subscribers cin be accommodated.
- The ten divisions of the wires leading froin
the one hundred gates around the central ap-

45

50
-Paratus are nambered

4,5, 6, 7, 8 and Y, or by letters A, B, C, &c.

Each of the surroandingapparatuses will be.
the namber of the di-.

known or recognized by
55 vision leading from the central apparatus to
“it. Each-of the ten divisions of wires lead-
ing from each of the surrou nding apparatuses
i3 likewise ‘also nombered from O to 9 with
the numberof the-particular divisfon of wires

6o leading from the ¢
- surrounding apparatus as-a prefix. This
number could also, if preferred, be used as
an affix, but for convenience and rimplicity
of dereription I shall in the application and
65 claims speuk of it as a prefix, but in ueing
this word I mean for it to comprehend and in.
‘¢lude the arrangement of the number as an

affix as well.

| ‘bered 5 leading from the central a
as it is hung or pivoted

arranged around the

These are divided into divisions- con-

of the ten rings contained respectively in the

‘areshown in Fig. | ,
‘the ten wires leading from each of them nun-
‘bered from 0 to 9, with.the numbers of Lhe
division of wires leading from the surround-
ing apparatuos 1o the outer apparatus used as

‘to 0—0—0, and in the apparatua rep
at the right hand of the figure,

respectively 0, 1, 2, 3,

the central apparatus to such

ticularly follow the-division of wires num-
. 11e-cer pparatus. .
~As .above said, each  of the divisions of
wires leading from the:surrounding AppPATa-
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,
S and6. As division 5 of . the wires from the
central apparatus leads to this partictilar sur-
rounding apparatus, the sections af wires.

shown in the drawings, and numbered re-
spectively 4, 5 and 6, would have thie S desig-
nating the division of wires from the central
apparatus added to them as a prefix, so they
they would be 54, o0—35, 5—06. If, to illus-
trate farther, I took the surrounding appa-
ratus to which the division of wires leading
from the central apparatus nambered 0 were

connected, I would bave for the three di-

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

lons of wires leading from each one of the sur-

ronnding apparatuses would be numbered in

like manner from 0 to 9 with the number of
the division of wires leading from'the central
apparatus to it added as a prefix. This will

be readily understood from the illustrations

already given, and need not be further de-
scribed or enlarged npon. -

~ The outer apparatus C, of which bat two
, wotld in like manner have-

L

& prefix in cobnection with them. Thus ip

‘the two outer apparatuses shown in Fig. 1, I

would have the vumbers in the apparatus at
the-eft hand of the figure numbered 0—0-—1

I would have
the numbers running from §—1—90 to 54—,
As illustrated in Fig. 1, the system: is repre-
sented as showing cowmplete cirenit wires for

the numbers 0—0—1 and 5—4—9, Fig.1also

shows a diagram of the connection st the sub-

| seriber’s box, in which the knob D affords the

mexns employed- by the subseriber in effect-
Ing connection with any of the other sub-
scribers desired. It operates as & push but-
ton and switeh, by which a battery is thrown
in and outof circuit. The other devices rep-
resented in connection with the push buttons

‘To jllustrate- this, I shall par.

1€

15

8z
90
95
Q0

105 .

resented

110

118

I120

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 appatratus C and the surround-
ing apparatuses-83 are provided with means

for connecting the respectiva rings with the

xates, as I will now ‘explain. These means
are particularly represented in Figs, 3 to 8,
and 1 will speciaily 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

£1

130
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~ an insulatéd. surface on each side, as shown,

and a stud 2’. The arm or lever a® of the
gate i8 provided with an extension a’ that

. passes up by the side of the wheel, and which

" ro

18 provided at its end with a piece of ipsulat-
ing material. . The end of this extension falls
in the path of the stad &’ as 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
- with it, the extension a® is also pushed back
until the énd of the insnlating material slips |.

~past the stud 7’, as shown in Fig. 11. This

15

permits the wheel H to rotate until the tooth
h has made almost a revolution, when it comes
into ‘contact with the lever ¥ through means
of ‘a stud f? projecting from it into the path
of the tooth .  When the tooth comes into

- contact with this stud, it pushes the lever,and

20

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 a®, moves the spring back into its normal

- posjtion, and the extension @% falling into

25

3o

place, engages the

stud A’ and stops the rota-

‘Asabove explained, the cifenit;is co,m"p_leted
when the spring ¢! is held by the loek in con-
tact with the gatea’,and the cireuitis broken

‘as soon as the tooth A~ has moved the lever of

. -the lock back, so that the loek ceases to hold

35

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
and gate resume their normal position, the

-~ cireuit is broken. To-notify the subseriber

40

b

.so

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
end, although it is at its sides. ' As it moves
past the pin f2on the lever of the leck, it will
be for a short time in metalliec contact with it.

This completes a cirecuit 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 1% 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

.93

being unlocked and the circuit braken. This
signal box h® may be made to convey any.sig-

- nal desired, as a buzzing noise; or the words

- 69

“time up,” or any other p'rede'termined 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 73, like that above

described, may be attached to and-used in
connection with each and.every gate through

- 4

the apparatus, if desired..

- Iwill'now deseribe the course of the cfi'rcuits

-+ intheouterapparatus C. Shownin Figs.3to8.

-

From some subscriber’s office & line 0—0—1,

588,975

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

shown in detail in Fig. 3,and through the:
spring e* down .through the:piece ¢* to:the:
binding post €5 wherg the circuit divides..
'One part of the circuit passes through the

79

right hand coil of the magnet and through
the wire up to the spring e whence it passes

into theupper portion of the ring,and through
‘the arm ¢* to the post €/, whence it passes
through a wire to a battery and thence to the.

‘ground. The other portion of the circuit, be-
ginningat the binding post ef, passes through
the left hand coil of the magnet and through
& 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 apparatus B through the line

5

80

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

of the figures whence it passes to the mag-

the gate a’, and through the wire j connecting
with such lever arouhd to the spring switch

of the rings of the apparatus. Ifwill be un-
derstood that each gate a’ is ¢lectrically con-
nected with a separate ring of the apparatus
through a separate circuit makingjand break-
ing device G and g. l

net.E’ which in the central apparatus is made
| of asingle eoil, and through the wire leading
fromsuch maguet to thesprings e®and e*; 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 groand. It is pre-
ferred that the upper section of the ring shall

end it i3 provided with sections or portions of
insulating material, as shown in Fig. 6, or
formsa partof anothersignaling deviceshown
in Fig.9. When sections of insulating .
rial are used, as shown in Fig. 6, the spring

with the metallic surface, a current passes

enough to affect or operate the armatures of
the magnets as hereinbefore described. The
alternate making and breaking of the cjrenit,

from the armatare, I have a telephonic. de-

| net E% and through the lever or arm a? of

g. From this ring the cir-
| cuit passesthrough the spring ¢’ into the mag-

mate-

e® alternately passes from a metallic toan in-
sulated surface. Whenever it 'is in contact:

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, bat not ‘strong:

G and g, and on to the lower portion of one

95

(o

105

be used for signaling purpeses, and to that

{IC

11§

120

Y25

~which ogeurs when the arrangement is as -
shown in Fig. 6, is one way of sending the sig-
nals; butin Fig, 9 I have shown dnother way. .
by which I am enahled to trarnsmit words to -
the subseriber, giving him'thé desired notice.
Inthisarrangement, instead of havingsprings .
-arranged at the top of the piece ¢’ extending

130

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

10

‘The two partsof each ring are supported and

t'5' .

20

The tén-rings are made up of twenty parts,
and each ring has its two parts divided with
& wider space between them than that which
soparates the rings proper from each other.

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 ¢’ 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 circuit wire leading away from it to the next

. station. The vertical shaft E is adapted to
‘be rotated by any convenient motor, and ]
need not deseribe in detail the means for.imn-

25

kL,

parting rotation to it. It isprovided 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
-the shaft, so tbat the ends are equidistant:
~ from" each other in plan view, though in a |

35

different horizontal plane. Each ring com-

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

40

The arma-

- lure of each magnet, when the current is. off,

45

is. held Ly a:spring in a position where the
ends of thearmse nay engage with a piece of

L o

Rt . . . N Y
insulating material ¢/ arranged on the arma-

and. round the various rings of the apparatus

L lggj'é',;:-‘g}i_"sl}o.wn'in Fig. 3. .The rotation of the
armse will therefore carry the earriages round

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-inagnets, armatures. and

70

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 the central mechan-
ism is slightly different; as-I will explain.
This mechanism is particularly shown in Figs.
10, 11 and 12. In the casse of the contral ap-
paratus, there is a central, vertical, rotatable:
shaft E, provided with arms e, which are car-
. Carriages with .electro
magnets dre also employed, aud are arranged:

ried round with it.

' to be carried round by the rotation of .the

- C,;.he. one following another though in dif-

50

e g

ferent.rings, until affected by the current,as

he’i@_it;iggl:‘er described. The armature on the
electro-magnet carries an angle arm e?,that

extends out Letween thetwopartsor sections

55

forming a ring, and is provided at its end out-
side of” the rings with: two springs e® and et

.. insulated from each other.'.T'he Bpring € in

" its normal position, rests on ‘the outside of
the upper section of the ring, as shown in:
Fig. 6. . The spring e*extends out.far enough-}

 to.come into coutact-with and bear against.
. each of the gates as: the carriage is moved:

“round -and round: the ring. - Another spring.
e’ 15.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

1

-may fall into place.

arms, as before described.  The springs €%
and ¢* are not, however, insulated .from each
other. It is to be understood, however; that.
the spring ¢* does not make connection with.
the gates o’ while the carriage is maving past:
such gates in the apparatus A as it-makes-

connection with the gates in. the apparatuses

75
80
85

9o

B aud C. In addition to the magnet that-

forms a part of the earriage I’ another mag-
net K? is employed in connection with-each.
gate arranged around the central apparatus,.
and movable contact §prings G and-g arealso
provided for each gate to 'make and:break &

cirenit as hereinafter described, -+ -

9'5.*

When the current caused .by ,pressing;ﬂ the s

button D is on, the armature of the magnet
shown.in Fig. 10 is lifted, and the spring.e?.
moved away.from contact with the surface of
therimrg. ‘I'nespring e’ then bearsagainstthe.
gatea’ and makes a contact with it for thecur: -
108

rent. Asthe armatures and springs are thus

100

moved, the gate a’ is pushed back enough'to

LLLLL

permit the lock F to slip past the edge of the

gate and clasp thespringe! between it and:the -

gatea’,asshown in Fig.1l. . Whilethis opera-
tion has taken place, the piece of insulatin

of insulating rro
material on -the spring e? lifts the spring G-
from its contact piece g, 80 as to break:the cir--

cuit between them. The magnet E? aids in

moving the gate toward it and .assists the:
11
The lock is mounted on 3
a lever F” that is fulerumed. on the rod f, as .
‘T'o positively push or move-
the lock forward intp its locking position, a
spring f’ bears against the lever of ‘the loek:
and forces it forward, as soon us the gatea’ is

spring e* in moving it back, so that the lock

shown in Fig. 8.

120

moved back enough to permit.itto fall, into -
place. --T'o hold the gate down in ité' normal
position, 8o that it can be struck by thespring: -~ .

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

operated. on by the current from the button
D,the gate a’is mouunted bn a rod a® by mesans
-of an arm or-lever a’, which is held down by
‘the spring «®.  In order to-unlock.the lock; I
;mount & wheel H on a shaft:that - may:be:

This wheel is provided with a tooth A, having
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. Y Lot - AMALU LAt be-r3o
‘moved or rotated -in_2any.convenient :way. -
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_;iﬁg provided mth alternate metaliic and in- |
. Bulated surfaces, is. provided with indenta<| bresking
- tiong corresponding. to the sound waves noee- |
L @%ary to be produced in making the scunds |

5 of any desired word which may be used. For

- ';..s.-_-'lhliwmﬂ In like manner, the words “time
EQ .Up,” Or nambers or letters, or other word sig-

Te - ®

mlttlng these sounds counsigts of & spring & |
. earryiog a poiat k", which, in its normal eon- |

8 g dition, bears upon the aurface of the ringand
follows the indentations over which it passes..

. Immediately above the upper contact point é
%* on the upper surface of the spring is ar--|

- ‘ranged a carbon piece k3, attached to aspring

80, K, held inproper adjustment by meaus of the
- gorew shown. - In thi:

; as while I bave described this telsphonic davics .
“,. with some particularity, I do not wean fo be
: “eonfined to-the detsils of its construction, and
- other'megns can beused if Gesired to treusmis
:. the mechanical; slectrical te}.@phw ie @,mmda
%39 o[ the signal words.
=R In illastrating the @;:semtwﬁ eﬁ my 'i:ﬁi&
gmphw and telephonic awileh and’ awrmlmf;
. gystem,] will deseribethe opergtidngthat ta ke
b “placeasa snbseriber ealls up snid sesnres con-
*{ 35 nection witlvanother in & system of more than
i one hendred subsoribsrs. We will suppose
that. & subseriber at 0~~0--1 g sires to eail
- up o sobseriber at 5-«»%-@9 ?mii e 1in.
- derstocd, of course, thal gach subscriber ie
2 @a pfmndﬁ& with the usudi telephons receiver
- and ®ignaling apparatus. The subgoriar &
ﬁ-—-—ﬂw—l places ‘the “telephone recsiver io
" earand listens ic the' ﬂﬂgﬁa’i& a8 they are i"mn
* npished him over the circuit. The first thing
¢ that e will hearin thig particular arrange-
- ment of circuits will be-the signal.of kis own

" number, caused by the passage of the spring passing.

&% of the apparatas Cas it passes over and
- forme connection batween the signaling ses-
.%o tiomwof the ring which, a8 above stated, may
T gonsist of E&l&.ﬂ?‘ha‘iﬁ 5@@1&9% of mamim ang
. .of insulated surfaces, or of any indented sur-
 face and telepheme davigce. This signal of
" ‘his own number is earried to him every time
g5 one of the:icarriages and jmagnats passes the
=" gate of the apparatus C to which bis wire 18
L “‘;-.;c@nneeie&, as they aro carried around .the
. rings by the-rotation of the shaft ¥ and the
_movement of the arms e.: When hohears the
- o signalof hisown telephone 0—0—1, he presses
+ . thebatton D into place, which brings the bat-
L f'r'_'_itery at his station into cirenit causing a G-
© vent to flowthrongh the wire 0—0-1 into the
. magaet and on thmugh the ring to the earth,

é’ 5 -after-it p&s&&s from the post T, as hamtef@m

@ﬁ@lmmﬂ A8 before. @ﬁpi&m@ﬂ the arma- .|

tm@ is. ﬁmwn 'sw by tn@ mag zzetg sud the

‘claspiog tho spring ¢f betwéen itand the gate.

_ | As scon g3 the armature has been ﬁmwn o
. instanee, if it be desired to transmit the word |

.- - *ongaged ” tothesnbscriber, the indentations |

a8 the eireuit DPasses t-
thmugh the wire, and mmagh the springs and

his airegit 21a the olreni

b Smna‘i 5. iransmitied Bor

4]
=

ammg &8 removed from contact with tke ring,
the. earth cirsnit, The. ‘gate £ i
moved back and. the m@‘&z E g}mhe{l into place

by inﬁ msﬁngG% ﬂ’l% ‘Lc’éfrlhfi}@ %Eﬂ m&gﬁet Eif}p?

_ | because they.are ug ienﬂ‘w gash»@ﬂ forward by
. wikl be such as to produce the sounds forming |

the erni g, and the p&a&a remain a8 Geseribed

until the gate is agﬁm unlocked. . Thi. ef-

1 fects & permansst cofnsetion batweaﬁ the

- ipals may be provided . for and tmnsmmad 1 wire 0---0~—-1 from the subseriber’a station and

_ The telephonic device that is used in trauns- | the ring ¢é.for a pmﬂ@termmed nmeﬁ

. the E“F.ﬂﬂ“ with

‘T’H’m
eireuit wwe, conneciad wil
which ih3 subscriber has. thﬁs s&cuwu @mn

| nection leads to one of the gates at ons of the
| apparatuses B. V¥ hile the signaling and mak-
ing of the cireuit to this pomt has heen going
on, the circuit botween the gates in the ApPa-
_ ratus B and the carriage aud mawnem in aueh
1 &.ppammza? has besn apemd S -
1should say here that the @armagﬁs in the

| &ppamm%s A, Band (, are so timed in their
eontact points into the ring, whence it passes |

. tothe ground. I wish to say, howsver, thai |

moTarnenis that as one magnet has been pass-

ing a gats,1ho magoet in the next apparatus

has been passing a space between the gates.

.E@W ao the current comes intoone oL the ¢ gates

of the apy&mt% B, the subscriber hegis & sig-

nal 28 ¢ach carriage snd magnet on the differ-
am ringzof the &pp&mtm pass his gate. . The

ignals that ave carried {o him {from the &p-
‘am ig . B in this ¢ass sre constanbiy OG-0

%‘i @w% &s., instead of 0--0-~1, 0022,
oy wore.whek he commenced. When-

&uay%
he hem@' thia signdgi, bo sgain prosses ihe
hatton 1 and thers is t’he SRS :':;*";mtmn-
sffected as oxplained with E@fﬁtﬁﬂﬁ@ £ Eno Rl
paratas O Em‘ag%mwd in Fg& B fa brings
‘ong of the ringg of the app@m 3 ivio
i ﬁa%ﬂ%f sstab-
Hshed Eai?’ﬂﬁﬁﬁi ihe wire marked 0 connected
L with gdch ring to ong of the gates at.the ap-

9

75

g0

35

160

fad

ﬁa&mﬁ“m A The sigusls Ehwa Are NOW {rane-

‘mitfed to h;mﬁ 85 the of arriage and: magnel
showen 1a Fig 10 pass &mﬁmd the ring con-’
nectsd with mg gales, are (hose which ecorre-
@p{md to ﬂw particnlar gates:that th@y Ars
A ho8e ’F&Em arve divided into ten
&wzgmﬂ@; a5 balc GTE DX lzined, and asinesame
amh of the wires of
g mvmam oo hoara the sigoal € then
g3, Lthen. 3, th@n 4, then G, cach ten timaa if no
gai“a is @ag&ﬁ%ﬁ; Wheon he hears any signal
5, he again pnshés the button D When the

EEG

715

N then

120

mb%cmber nresses thne huttm this timd, the

cnryant passes through tha wire g, at the E‘l”‘ht
‘hand of Fig. 11, inte the magast B apd on
through the arm ofand the wire J, throagh
the spring switeh & and g into the E’iﬂﬁ“ and
on Ehm h the srm ¢° to the signaling bat-

£25

tevy and thamm to the gmund “This cgrrent .

gauses the magnet on the carriage,
left hapd of Flg 11 to lift the agmaﬂw@, &5,
and the spring, 25, bf@amuﬂ* the cirveuit be-
‘twesn sach spring agd the

E’, at the

£30

ring g, apd between

the apring smﬁah G g.. « This m&’i&@ﬂ & eireuit .

ﬁwagh m@ line 0, ih@ wagnet;

i thagats, 05

-the wired &E%mi@h & gon ’mﬂ right hend of
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Fig. 11, the lower iing a, to the left hand

- spring ¢°, the magnet E’, armature ¢2, spting

- IQ

X5

20

25

e’, gato «% magnoet K3 line. 5, as these parts.
While’

are shown at the loft hand of IFig. 11,
the current is passing through these parts, the
magnet K, at the right hand of Fig. 11, draws

the gate, a, toward itself, and.the magnet, K2
~draws the armature, ¢ to itself, so that the

lock may be pushed by its spring, 7% into
position to lock and hold the circuit com-
pleted until time of unlocking and prevent
Any interferenee with the elreuit as thic is es-
tablished on through the line 5 Leyond the
apparatus, A, to the subscriber wanted., Thoe
‘magnet I as shown in the left hand portion
of IKig. 11, pulls the gate back, allowing the
lock 1o be moved in, so as to loek it and pre-
vent connection with any other carriawe as it
15 being moved around the different rings in

the appardtus A, The insulating surface f°

on the lock I may be replaced by a surface
containing indentations, as explained in ref.
ereuce 10 Irig. 9, so that as auy other carriage
passes 1it, 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 I'ig. 11 to be attracted, so as to
move the spring ¢ away from the ring, open
the spring switch G and ¢ and push the gate
a’ back, to permit the lock F to move into
place and lock the gate. "This effects tha con-

nection between the gate at the left hand and |

-the gate at the right hand of Fig. 11, or, in

35
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viher words,-a conuection between two gates
at apposite sides of the central apparatus A.
This establishes a circuit through the wire 5
tooneof therings in the opposite apparatus B3,
with which the wire leading from the last
gate, -brought into circuit by theapparatus A,
1s connectetl. The subseriber now hears in
succession the signals 5—1, 5—2, 5—3 and
6—4. When' he hears the signal 5—4, he
again pushes the button, and, as in the cases
already deseribed, the earriage and magnat
are stopped ‘in contact with one of the gates

‘1n the division marked 5—4, so as to bring

such gate into the circuit. This establishes
the ¢ircuit through the wire connection with
such gate to the ring in the opposite appa-
ratus C, with which the subsecriber 5—{4—9
18 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 nuwmnber of the subscriber that he
desires to bring inte the cirenit, in the case

- supposed 6—4-—9, he again pushes the but-

O¢

05

[ ]
n
+

ton. This eauses the carriage and magnet to

stop in contact with the gate to which the.
- wire. —-4—9 is connected.

The circuit is
now established clear through from 0—(0—1
to 6—4—0, 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
o>—4—9, It may happen, however, that he
desires to communicate with a subsecriber in

his own division} as for instance, with’ the
sunseriber at the station M=0—2, Tn ordar

to estiublish a.cirenit to the station —0-—<3] j¢

the subseriber picks his.way into the eémral

station A, as T have already deseribed.  Tn

order to establish the eireuit back to the sta-
ot 0—0—2, a8 soon after he has established
the-¢ircuit to the station A that o hears the

75

signal announeing the wires in tho-division'

0, he presses his button and.makeX connec-

tion with one of thio gates o« o which one of

the wires 0 ig attached, This establishes a

~eireuit back to the apparatus I, and after.
.this has been done, he listons to thoe signals

as they ara announced, until. he hears one of

‘the wires in the division 0—0 announced.
ITe then presses his button again and makey
connection with one of the gates &) to which

oneé of the wires in the division 0-—0 is at-
tacherl.
the apparatus €. d again listeus at Lthe sig-
nals, ay they announce the different wires con-
nected to the differentratesin the apparatus
(!, until he hearsthoe wire O—u.—2 annotnced,
Ife then presses the button again, and makes

connection with the gate to which such wire

is attached. "T'his establishesa cireuit to the
wire leading to the station 0—0—2, with
which he desires to communicate. Jlo 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' bo understood. of course, Le-
cause already explained, that each division
containg ten wires, so that after a subseriber
has picked his way into the gentral station,
he has nine wires, or such of thiem as ave not

“enzaged, 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,
besideshis own, on which to operate, while in
advancing ho has ten. . SR

In.order to enable the subseriber tofpielé his

This establishes i cireuit bhack to

46

go
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way through, as above described, frou his

own station to that of any other subseriber
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 namber to the sub-
seriber, [/
stance, to the central apparatus A, the sub-
scriber hears the number 1 signaled to him

ten times as the carriage passes that division.
1Ie next hears 2, then 3, then 4, each repeated

ten times as the carriage passes these divis-
iong. ‘Ile then hears the number 5, when he
immediately pushes his button aund estab-
lishes thecireuit to the next point, as already

~deseribed. In order, however, to prevent his

owi number from being signaled back to him,

and to prevent him from locking hisown ap-

paratus to his own station, a strip of insula-

As the cirenit is established, for in-

(15
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tion, as .shown 1n Kig. 12 in front of his own

gate, takes the plate of. the corrugations or-
other devices upon the ring in the central ap-
paratus to 1t-,hwh his gate is electrma]!y con-

§ nected.

. What I retrmd as. new aud debwe to sea:.ure
b Letters Patent 18—

1 A teleg:aphle or telephomo automatic

central emhange system’ comprising an ap-

10 paratus containing circunit wires, means at the

. will of the subscrlbel for connecting any two-|
of them togetherat a central stmlen,1 a lockmr?'
| apparatus for maintaining such connecbmn.-

unloeking of itself ata ple-determmed time
18 mdapendentl y of . the subscriber or operator,
~signaling apparatus for notifying the sub-

serrber or ‘operator of the approach of ‘such

unlocking, and means in the control of the

subsember for continuing the loekmg forsue-
‘eessive pre-determined perwdsﬂef time, sub-

20
h gtantmlly as described.

2. ;A telegraphic-or tﬁlephmm automatic

central exchange system mmm:amg an Rp-
paratus containing eircuit wires, means at the
will of the subscriber for cﬂnneetmg anytwo

apparatus under the control of the subseriber
‘for maintaining such connection unlocking of
~ itself at a pre-determined time mdependem‘y
*30 of the subsecriber or operator, and meaas in

" thie control of . the subseriber for continuing
riods of tlmeg substantially as described.

3. & telegraphic or telephonic autﬁmatm
35 central excha.ge system comprising a main

epnnecting the’ main and branch central sta-

cuit lines, meaus &t a central station for con-

40
- necting any two such stations together at the

will of the subscriber, locking appa,ratus nn- |

der the control of the subseriber for main-
 taining such connections unlocking of itself
45-at a pre-determined time mdependently of

. of time, substantially as described. . -
50 & A telegraphw or talaphomc autmnatw

of athehmg and distributing apparatuses,
cireunit wires whose terininals are ‘normallyal-
-_-ternately open in relation to inmediately
55 surrounding a
" brought into pmutlon for connection, means
at a central statien for locking such mrcmts
under the control of the subseriber, but un-

6o
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of them together, a

-, of them together at a centralstation, & locking

| mitting device operated by ‘the sameé for
| throwing . & signal t0°a subseriber’s station

| when the spring is moving overthe space. al-
central station, branch central stations, lines |

| a sliding spring eonnection with such corru-
i gated surf&ce and a teleph@mc trapsmitting
| device ior nonfymrr a subscriber of the ap-
| proaching. nnlocking and breaking of his.cir-
| euity ﬁubst&ntmlly a8 dsseribed.

central éxchange system comprising a series’

pparatuaes and alternately |
| cuit wires, means at'the will of the subsgriber
for connecting -any two of them togéther,a
| | locking apparatus for maintaining such con-
'lockmg of themselves at a pre- -determined
time: 1ndependenﬂy of the subscriber, and |
-means in the:control of the subscrlber for.
continuing the locking for ruccessive prede- |
termined periods of time, substantmllyasd@- i

5. A telegraphm or telephcmw automatae
central exchange system comprising an ap-
paratus comaminﬂ' eircuit wires, means at the ]

“will of tha subscriber for connecting any two

of hem together at a central sta.tmn, 9 lock-

ing appmatus for maintaining such connee- 70

tion, and mechanism comprising a rotatable

| _wheel provided with a pr ojection set in rota-

tion by.the act of locking and in a pre-deter-
mined time by means ot 'the projection uun-
locking sud causing the breakmﬂ' of the con--75
nectmns of the mrcmt wueﬁ substa.ntmlly a8
described.”

8. A telegraphie or teleplmmc automatic

| central exchange system comprising an ap-
paratus conmmmn‘ circuit wires, meansat the 8c¢

will of the suchmbel for connecting any two
locking appa.ra,tus for .
maintaining such connectmns unlocking ¥n
itself at a preaetﬁrmmﬁd time independentiy

of the subseriber or opetator, a switch at the 85

subseriber’s station, an electri¢ battery, and a
magnef arranged to hold the locking appa-

ratus locked while passing a period of unlock-

ing and wntil a new period of locking has ar-
ri ved substantially as described.

7. A telegraphic or teiephonie automatic

eentral exchange system comprising an ap-

paraius promded with eircuit wires, means
forcecnnecting any two of them together, tele-
phonic receivers, a spring con nected with the 95

| gisctric cireuit passing throngh 4 space allots
 ted to a subseribsr and moving over asurface

| corrngated to correspond mth the-undula-
the locking for specessive pre-determined pe- |

tionsof & spoken word, and & telephonic trags--
10¢

lotted to such subscriber, snbsta,ntmlly as.de-

i seribed.
tious, a -series of subscribers’ stations con- |
nected 1o the branch céentral stations by cir- |

8. In a telegraphic or telephonic switching 1oy

| or signaling systemn, an apparatus cunt.aimnw
t sircuit wires, means for connecting any two
1 of “them toﬂ'ather, a locking apparatus for
| maintaining such connéction, & movable piece
' provided with & dpmlectwn for unlocking at
| & pre-dat@rmme
| connection coming into contact with a sub-
~ the subseriber or operator; and means in the §
~ control of the sitbscriber for eontinuing the |
| loekmg,for suecessive pre—determmed penods |

110
time and with an electrmal

seriber’s line bafore the unlocking, an electric
generator; a corrugated surface correspond

ing with the undulations of a spoken-signal, 115

| 120
9. An automatic telegraphic or- telephomc h
exchange system comprising subseribers’. cir-

nection, and a time limit appardtus for no-

ioekmg the locking mechanism a¢ a predeter-
mined time mdependantlv of the subsoriber
Qr opemtor, substantially as descnb&d -

J AMES W, MCDDNOUGH

W:t nesses: -
- THOMAS A. BAM‘:‘:NG
SA%UEL E. HIBBEY,
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