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Lo all whom & may. cONCerm: | |
~ Be it known that I, JACQUES VICTOR Mi-
¢HEL BARTELOUS, of Brussels, in the King-

dom of Belginm, have invented certain new

and usefal Improvements in Apparatus Km-
ployed for and in Telegraphic and Telephonic
Communications, of which the following 1s a

specification, reference being had to the ac- a.

companying drawings.

My invention relates to means which per-
mit the sending of an electric current on a sin-
ole principal wire to any determined point,

and afterward making the current pass,as may

be desired, on one or more secondary wires
radiating from that point. The.invention 1is
applicable for all electric currents used for tel-

egraphic or telephonic purposes; but, for the

purpose of illustration, I will explain its em-
ployment in the case of a central telephonic
office intended toserve a certain number of sub-
scribers, all dependent uponanauxiliary office
operating automatically—that is to say, with-
out any employé. To avoid complexityin the

seribers to be only four, though the number
may be as much greater as the service re-
quires. A single principal wire leaves the
central office and comes into an auxiliary auto-
tomatic office, whence radiate four secondary
wires,which go to the houses or places of the
four subsecribers. It is necessary to putthese
subseribers in communication for conversation
with each otherand also with the central otiice,
and to enable them to receive from the latter

drawings, T will suppose the number of sub-

all communications without the intermedia-
tion of any employéatthe auxiliary office, and

for that purpose I employ in the auxiliary of-
fice an apparatus, which I term the ‘‘auto-
matic communicator.’’

Sheet I of the drawings exhibits a diagram
of a central office andits apparatus, aperspec-

tive view of the automatic communicator at

an auxiliary office, and adiagram of the appa-
ratus to be employed by a subscriber. Inthis
sheet, Figure 1 .represents the auxiliary office;
Fig. 2, the subscribers’ offices, and Fig. 3, the
central office. Sheet I1: Fig. 4 represents
the auxiliary office; Fig. 5, the central office;

and Fig. 5%, four subscribers’ offices, 1llustrat-

ing the apparatus at one stage of operation. 50
Fig. 6 represents the auxiliary office; Iig. 7,
the central office, and Fig. 7%, four subscribers’
offices, illustrating the apparatus at another
stage of the operation. In Sheet I1I, which
illustrates a modification of my invention, 55
TFig. 8 represents the auxiliary office; Fig. 9, |
foursubscribers’ offices; and Fig. 10,.a diagram
of a whole system, including central office,
quxiliary office, and subscribers’ offices and
their connections; and Figs. 11 and 12 1llus- 60
trate details hereinafter described. | |
The automatic communicator is composed,
as shown in Figure 1, of two metallic shaits,
X X and Y'Y, susceptible of deriving each
an independent rotary motion from the action 635
of the electro-magnets BT, of which the arma-
tures furnished with levers L L/, and pawls
act upon ratchet-toothed wheels D D’ or in
any other suitable manner. The power neces-
sary for these magnets is furnished by a local 70
battery, P, of which the current is sent into
one or the other electro-magnet, according as
the current from the central office, Fig. 3, 1s
positive or negative. Torealize this effect, 1t
suffices that the wire « connects with a cur- 7%
rent-reversing relay, R, which closes in one di-
rection or the other the circuit of the local
battery. The shaft X X carries two metallic
needles, A B, which are moved each upon a
stationary disk, A* or B¥, made of non-con- 80
ducting material, but upon the surface of
which are furnished four metallic contacts cor-
responding with the number of subseribers to
be served, as shown at m n p q on the disk B,
and m/ %' p’ ¢ on thedisk A*. Thesecontacts 85
constitute the points of departure of the
branch lines or wires ey fz 2" v f' 2 to the
houses or places of the four subscribers con-
nected with the automatic auxiliary office.
During the rotation of the shaft X the sub- go
seribers are put successivelyinto communica-
tion with the central office by means of the
needle B, shaft X, thefriction-piece F,attached
to the disk B* and bearing against the shaft,
and the wire b b. Before arriving at the g5
points m n p g, the secondary-wires x ¥ fzare
divided,and one ofthe bifurcations or branches
| of each connects with one of four flexible
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 teeth, » st u, of a comb of which the head or | current over theline will actuate the call of the
‘back G is of insulatory material. From the
‘points of division four wires, «* 4 * 22, lead
to these teeth. When the apparatusisat rest l

subscriber who has been waiting the commu-
nication, who will thus be informed that the
line is at his disposal.
- L will now deseribe how a subseriber is
called from the central office. Suppose, for ex- _
ample, that it is desired to call the subscriber
No. 3, represented in Fig. 2. The current
1s sent from the central office throughthe wire
a to aet upon the polarized relay R, and
through it to cause the current from the local
~ the ordinary practice, the call of a subscriber battery I to act upon the magnet If, and by
18 heard not at the central office, which is in | ope -
general far off, but at the place of the nearest

these teeth press against as many points car-
. ried by a bar, », which is attached to and par-
~ allel with the shaft X. Thus the communi-
cation exists between the central office and all
- of its subseribers in such manner that if the
I0 wire of each subscriber, after having trav-
ersed its receiver, goes directly to earth, asis

ficiently to bring the needles B A upon the 8o
| contaet-pieces p p’on the disks B* A*, Then o
_ 1@ call-current, produced by a battery or a
"""""" ~In either of two ways—viz., by the employ- magneto-electric generator at the central of- =
- ment of second or return wires z’ %/ f' 2/, lead- | fice, having one

_ fice, having one of its electrodes at the earth
Ing from the places of the subscribers to the | and the other at the line J, Figs. 3 and 1, will 85

~arrive at the clamp or rubber ¥ and pass by
~the needle B, contact p, and wire F, through

~responding metallic contacts, m"#' p’ ¢; or else

------- o by the introduction of resistances suitably

~the apparatus of the subscriber No. 3, Fig.
| 2, and, by ringing the bell, will call the sub-
~ mentioned means will be hereinafter deseribed. | seriber. Onleaving the apparatusthe current
25 A8 to the first, it suffices to connect the two

- wires at the place of each subscriber with the.

-will pass by the wire ¢, switech d, and thence =~ o
........ by the wire f’ to the contact-piece 9’ of the

disk A%, The finger A, which isat this time

- Switch ¢ of the commutator shown in Fig. 2. | .
If, then, asubsecriber wishes to call the central | on the contact-piece p’, is insulated from the
... office, he shiftsthis switch and puts it in com- | shaft X; but it has connected with it a clamp
- munication with the ground-wire, Then his

~or rubber, I, from which leads a wire, 7, to
call-current can only pass to the central office. | the shaft Y.

- Through Fig. 1 the circuit may be traced from

one subscriber, No. 3, located in Fig. 2 tothe
~ central office, Fig. 3, byedeff*tv X Fb.
o3y IncFig. 4, Sheet T1, is indiecated in - dotted

outline at A’ B’ the position of the needles A

B when the central office, Fig. 5, to respond

to the call of the subscriber No. 3, Fig. 5%,
Iras put itself alone in communication with the
line-wire b, terminating in the auxiliary of-
fice. 1t1s apparent thatsince the first move-
ment transmitted to the shaft X the bar » has
quitted contact with the comb to take, after
several Interruptions of currents, the position

v' 7', and consequently cuts off the communi- -

cation of all the other subscribers.

‘The operation which I have proposed for
the subscriber to call the central office, and
which consists in the displacement of the
switch of his commutator, presents, besides
the advantage already indicated, the follow-
Ing: In the state of rest of the automatie aux-
1liary-station apparatus and of the subscrib-

ers’ Instruments it is easy to see that a current

sent from the central office finds no issue.
That being the case, if, during an exchange of
conversation between the central office and a
subseriber, another subscriber seeks to callthe

central office by putting hiscommutator on the

ground-wire, his call cannot be produced; but
if he leaves his commutator in this situation,
the operator at the central office, by replacing,
at the end of the conversation with the first
subscriber, the organs of the commutator at

65 the point of rest, shall ascertain that the cur-

‘rubber H, and wire ! to the clamp or rubber
H', and thence by the needle C, which is now

‘at rest or on the contact-piece I, connected by

the wire I’ with the earth; and thus the cur-
rent sent from the central office, after having
traveled over the circuit above described and
acted on the bell of subsecriber No. 3, passes
to the earth. . |
Kigs. 6, 7, and 7+ show how a subscriber, No.
4, of the secondary group may obtain com-
munication with anothersubsecriber,No. 2, con-
nected with the same automatic or auxiliary
office. The central office, Fig. 7, called by
the subscriber No. 4, operates the shaft X X
at the auxiliary office in such manner as to
carry the two needles A and Bto the positions
indicated by A” and B” upon the contacts =«
and n’. The current passes thus by the wire
i 7 to the subscriber No. 2, traverses his in-
strument and acts upon his call, returns by
the wire j & to the contact »/, upon which is
found the needle A”. This needle is not in
electric communication with the shaft X X,
but, as may be seen in Fig. 1, with a friction
device, H, a conducting-wire, I, a second frie-
tion device, ', and a shaft, Y. This latter

| carries a needle, C, which, at rest, presses on

a contact, I, on the stationary disk, B*,which

‘communicates with the ground. By reversing

the current, which has acted on the electro-
magnet b, and passed along the shaft X, the
electro-magnet I and the shaft Y are acted
upon. By that means the needle C may be

rent passes somewhere; and by passing a call- | brought, as shown in Fig. 6, to the position
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The current passes from the
contact p” through the finger A, the clamp or
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C” on the contact g, corresponding with the

subscriber No. 4; and the current, instead of

taking earth at automatlc or aumhary stations,
will take it at the place of the subscriber who
had placed his commutator to receive the call
of the central office.

this automatic apparatus in opelatlon to send
- from the central office on the working-wire the
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‘the position of the needles of the commutator
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number of positive or negative emissions nec-
essary to bring the needles upon the contacts
of the subscribers. For that purpose it is
necessary to have at the central office an ap-
paratus which indicates to the operator and
enables him to control the position of the nee-

‘dles of the automatic commutator of the aux-
- 1liary office. -
- bemade by different means.

Thisindication and control may
One of these con-
sists in a current-changer, Fig. 3, causing, ac-
cording as its key M may be turned to the right;
or leit, positive or negative currents, on the
conducting-wire ¢. This wire is for this pur-

pose bifurcated at O to connect with the con-
tacts of the key, and upon each of these bifur-
cations or branches 1s a small eleetro-magnet,
of which the armature produces the movement
of a needle upon a dial having as many divis-

10n¢, as there are successive contacts encount-
ered by the needles of the commutator of the
auxiliary office on its disks.

Instead of employing a key, M, there may
be employed at the central office an automatic
apparatus to operate the current-changer, for
producing the necessary numbel of emissions
of the circuit.

1 will deseribe,also,another arrauﬂ‘ement per-

of the auxiliary office in case of derangement
of the latter without requiring to call any sub-
scriber. It hasbeen seen that when the appa-
ratus at the auxiliary office and at the sub-

scribers’ places are at rest a current should not

find a passage along the line-wire. This con-
dition is maintained when the needles B A
are 111 vertical positions, and off the contacts
m m’, &e. - On each side of the needle B,when
in a vertical position, -are contacts «’ b’ and

the needle B meets these contacts on 1ts first
movement of departure from a vertical posi-

tion and immediately before its return thereto.
On the disk A%, in similar positions, are con-

tacts a’ b% connected with the contacts a’ o' by
‘wires [’ Z* so as to establish in the apparatus

a local cirenit giving passage to the current.
‘When the needle B is on' the contact o’; the
needle A will be on the contact §’, and the

“current can then pass from the wire b through
the clamp or rubber F, finger B, contact &,

wire ’, contact H% needle A, clamp or rubber

‘H, wire [, shaft Y, needle C, contact I, and

wire I to the earth. The needle C in this
movement does not touch these points, as the

latter are not long enough to be touched by

it. The known succession of these points ren-

5 ders it easy to recognize at the central office
the position of these needles of the communi-

1t sufﬁces, then, to put !

nication with each other,

cator, and to place the indicators on the dials
of the manipulator in agreement with the
actual position of the organs of the commuta-
tor, if one or the othel Should have been de-
ranoed

The preceding deseuptlon supposes two
wires between the communicator and each
subscriber. It nowremains to explainby what
means I dispense with the return-wire. Sup-
pose that the line connecting the central office

with the automatic auxiliary station, as shown
1n Fig. 10, to present a resistance of three hun-

dred and fifty units, and that the lines which
connect the latter with different subscribers
have, respectively, resistances of forty, fifty,
sixty, and seventy units. If, the apparatus
being in repose,a subscriber calls, the calling-

current passes by the line offering least resist-

ance—rthat 1s to say, always to another sub-
scriber. If,on the contrary, I introduce in the
circuits of the different subscribers resistances
such that all of the lines may be brought to a
fixed degree of resistance greater than that of
the line of the central office—for example, to

five hundred units—a sufficient current for the

call will be conducted to this last point, while
the part of the current which is divided be-

tween the wires of the subscribersis insufficient

in each of those to move the call-bells. The
automatic apparatus combined with this in-

troduction of complimentary resistances may
be reduced to the organs represented in Fig.
8, to wit: first, a disk, m n p ¢, with the two
needles B C, whose two shafts are in electric
communication, as indicated by the dotted
line % in Fig. 8, while the independence of
their movements is preserved which permits
one to be turned by positive currents and the
other by negative currents; second, abar, v v—
such as isshown in Fig. 1 and hereinbefore de-
scribed— connecting with one of the shafts and
communicating, when at rest, by the flexible

teeth of a comb with the wires of all the sub-

scribers.

If it is necessary to give communication to
one of the subscribers—No. 3, for example-—
there are sent from the central office the num-
ber of positive or negative currents necessary,
in order that the needle I, carried by the shatt
X, may come to a stop on the contact » while
lezwing-the needle C at rest. Ifitis desired to
give a double communication—as, for exam-
ple, if No. 1 desires to speak with No. 4, this
demand having been received while the appa-
ratus was lett at rest—I begin by bringing the
needle B upon the contact ¢, which permits
the calling of the subscriber No. 4, then re-
versing the current in the operating-line to
act 1n a reverse direction on the relay R, the
local battery P 18 caused to act on the magnet

B to produce the movement of the shaft Y and
‘advance the needle C, which will be arrested

on the contact m”. Now as 1s abovestated, the
two shafts X and Y ale 1n electrical eommu-
and also with the
line b,coming from the central office. It thus

7C

75

S0

90

95

100

105

120

125

130




‘results that the subscribers may be informed ’ seriber that the 11116 is free.:
- of the establishment of communication be-
tween them, and they are able to inform the
“central ofﬁce when their conversation 18 ter-
minated.

10

20

- a battery or mag neto- electric generator,S’, the
action of thh serves to 111f01"111 the centra,l |

25

“munication.

S metfllhc phte B,
15

After that information the central
office will put the apparatusin the position of
rest, and 1t will then be ready for a new com-
~The resistances will be placed 1n
the: circuit of the bells, and will be thus sup-
pressed while the telephone is unhooked or
taken down. I can, for example, ange
them as shown in Figs. 11 and 12. N

In Fig. 11, B’ is a “button mounted upon 2%
which, when at rest, bears
against a con-tﬂet,: «’'. The call-current com-
ing from the central office acts upon the bell-
magnet S, and the wire ¢’ conducts the current
from the plate B* across the resistance v to
the earth. When the subscriber wishes to call,
he presses the button B',and thereby theplate
B* 1s pressed down 111:)0'11 the contact &%, which
puts 1t by a wire, ¢’, 1nto COmnmmcatlon with

office. This arrangement does not permit the

. subscriber totakewhat I shall term the “*wait-

“1llustrated in Kig.
to inform the central office of this delay, and

ing position’’ when the line of the central

office is occupied by another subscriber, and
- oblige him to call again if the first trial has

notsucceeded. Thesecond arrangement, that
12, enables the subscriber

- enables him to be informed by the central office

~ when the line is iree.

40
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_ ~In Fig. 12 the current,
on leaving the bell-magnet S, 1s conducted by
a wire, d, toan electro-magnet, 1%, and thence
by the wire @ to the point of :zuttwchment of a
sional or drop, T. When the signal or drop
T fal]s, it makes contact with a piece, ¢, and

the current thence passesby a wire, ¢/, through |

a resistance device, R, to the earth. To call
up the central of ce the subscriber raises the

signal T' and nnlntfmls 1t pressed against the
armature ¢/ of the magnet . In this posi-
tion the current of a battery or generator, &,
passes by a wire, ¢/, ending at the armature
', and crosses the said armature, the signal
T, the wire °, and bell B, and thence to the
central office. 1If, in consequence of the main
line being at this time in use, the subscriber’s
line will be severed at the auxiliary station
andthe currentsent will not produce any effect,
the subseriber will be informed by the failure
of the bell to work that the line is in use.
The signal T is then hooked up to the arma-
ture ¢’ in the position shown in full lines in
Fig. 12, where it will be retained. - When the
central office, having replaced the automatic
communicator at a state of rest, sendsa current
into the line, such current will pass into the
wire of the subsecriber which 18 1n a state of
waiting, forthe reason that the latter will have
suppressed its complemental resistance. By
the action of the magnet I’ the armature
will be drawn up, releasing the signal T and

In TFig. 10 the
ciphers of the complemental: resistance indi-

cated should be obliged to form, with the re-

sistances of the lines the ci]:)her 500 units.
What I claim as my invention, and desire tc- .

secure by Letters Patent, 18— :

1. The automatic conlmlmlmtm herein de-

| qorlbe(l consisting of the combination of two
shafts mpable of turning independently of 7 5
each other, a disk provlded with contacts con- |

nected with the places of the several subserib-

ers, and with a contact connected with the
earth, a needle on the one shaft adapted to

bear upon the contacts connected with the sub-

seribers when its shait is rotated, and a nee-
dle on the other shaft adapted to bear upon

the earth-contact when the &hafts are fnt rest,

_Substﬂmtlally as described.

2. The combination, with the shafts X Y,
carrying the needles B (, the 1nsulating- disk

the several subscribers, and a contact con-

ized relay, all arranged at-
of means at the central o

fice for sending cur-

rents of opposite polarity to said relay and
causing the relay to close the circuit through

one. or other of the said electro-magnets, Sub

stantially as desecribed.

80

B*, provided with contacts meeeted_ with

fnected with the earth, electro magmnets and de- -
vices operated thereby to rotate Sa1d shafts 1n-
dependently of each other, a local battery and
circuit for the electro- mfw*n-ets, and a polar-
he auxiliary oifice,

90

95

3. The  combination  of the slnft 5. 'mcl;:.

its needle B, the insulating - disk B*, pro-
vided with contacts connected with- the sev-

eral subscribers’ branch wires leading from

the subscribers’ wires to a comb, a bar carried
by said shaft and carrying pomts adapted to
make contact with the teeth of the comb, all
arranged at the auxiliary office, and means at
the central office for transmitting currents for

. rotating said shaft, substfmtmlly as described.

4, The 0011‘11)1111131011 of the two shafts X Y
and their needles B A C, the insulating-disks
B* A® provided with contacts connected with

the several subsecribers by direct and return

wires, electro-magnets .and devices for .rotat-
ing said shafts 111dependently of each other,
and means at the central office for transmit-
ting currents of opposite polarity to said mag-
11ets, all substantially as described.

5. The combination of the two shafts X Y
and their needles B A C, the insulating-disks
B+ A%, provided with contacts connected with
the seveml subscribers by direet and return
wires, and with other contacts connected with

each other to form a local circuit, electro-mag-

nets and deviees for rotating said shaits 1nde-
pendent]; of each other, and means at the cen-
tral oflice for tmnsmlt‘rmn currents of opposite
polarity to said mag net% Sllbst‘mtlally as de-
scribed.

- 6. The combm&tlon of the shafts X Y and
their needles B A O, the disk B*, provided

with contacts connected by direct wires with

allowing it to fall, thereby notifying the sub- | the several subscribers, the disk A*, provided
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with corresponding contacts connected by re- | described, of means at the central office for

turn wires with the several subscribers’ branch. |

wires leading from the direct wires of the sev-
eral subscribers, a comb, a bar connected with

5 the shatt X, and carrying contact-points cor-
responding to the teeth of said comb, electro-
magnets and devices for rotating said shaits,
and means for transmitting currents from the
central office to said magnets, substantially as

10 described. - |
7. The combination, with theauxiliary com-
municator constructed substantialiy as herein

i

transmitting currents to operate said commau-
nicator, direct and return wires connecting
theseveralsubseribers with the communicator,
a wire connecting the subscribers with the cen-
tral office, and a switch at the place of each
subscriber for grounding the direct wire to call
the central office, substantially as described.
V. BARTELOUS.
“Witnesses: |
ADOLPH STEIN,
I. CLEIRENS.
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