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To all whom it may concepn.;

Be it known thatl, HENRI EMILE ALPHONSE
ANDRE, a citizen of France residing at Paris,
| France have iny ented a certaln new and use-

“ful Improvem entin Connection-Recorders for

‘Telephone-Exchanges, (for which Letters Pat-

ent have been granted in France, No. 315,007,
dated October 13, 1902,) of WhICh the to]]owmw
is a full, clear, concise, and exact description.

My invention relates to the measurement

of telephone service; and its object is to pro-

vide improved means wher eby-an accurate ac-
count can be kept of the calls from each line

1n an exchange with a View to making charges

proportionate to the service render ed
. It has been common heretofore to prowde
a special service-meter or connection-recorder

for each linhe either at the substation or at the

- central office with appropriate means for ac-
tuating this counter each time a call is made
for which a charge 1s to be rendered. In
some cases the charﬂ‘e i1s made for each call
“transmitted to the central office; but more
frequently the charge is not made unless the
calling subscriber is actually placed in com-
munication with the correspondent called for.
The service-meter has been arranged to be ac-
tuated either manually by the operator or au-
tomatically as an incident to some act done

in the course of putting the calling and called |
‘subseribers in communication. In accordance
-with my invention the individual service-me- |

ter for each line may be dispensed with and
‘a single connection- -recorder provided for a
group -of several llnes—'sav those which are

answered di a-given * operator’s position” of |

the swmchboardv——sald recorder having appa-

ratusselectively controlled by the several lines

of the group, so that when actuated it will
make a distinguishing record showing the
particular line against which the connection
is to be charged. In the preferred form of
"~ my invention a connection-recorder at each

-operator’s -position ¢omprises tape-printing
mechan.sm actuated by groups of. magnets,
-~ one group being adapted to print on the tape

the numerals of the units, another group the
‘numerals of the tens, another the numerals
A circuit is associated-
. WIth each line to determine the actuation of
a given magnet or set of magnets of the com-
mon recorder, whereby said recorder is caused
to print ox the tape a number corresponding

of the hundreds, &c.

place—that . is, numbers

Vlth that of the line in questmn A switch
for this circuit may be a,ctlmted either manu-

ally or automatically.

I will deseribe my invention more particu-
larly by reference to the accompanying draw-
ings, in Wthh-—-— |

Figure 1 is a diagram showing the manner
in whiech nineteen electl omagnets may be con-
nected to control the recor dinw of the hundred
numbers; *"0” to " 99.” FIU 2 is a similar
diagram qhowmu* the connections of the mag-
nets necessary to contml the recording of the
thousand numbers, 0 to "~ 999.” FIU . 31s
a diagram hetemal‘tei to be referred to in ex’-
pla,mmtr the action of the recorder. Tig.
is a dmmdm illustrating the principles upon
which the mechanism ot the recorder may be
arranged to operate. Kig. Sisadiagram illus-
trating a modified form of mechanism for the
recorder. Fig. 6 1s a diagram showing the
manner in which the recorder-circuit may be
associated with a telephone-line at the central
office. Fig. 7 shows the association of the
recorder-cireuit with a line of a central bat-
tery system. Kig. 8 shows the recorder-cir-
cult associated w.ith a line in another way.

Figs. 9 and 10 are diagrams showing further

modifications hereinafter to be explained; and

‘Fig. 11 shows a complete telephone-exchange

system eqguipped in accordance with my in-

vention.

- The same chamctels of reference are used
to designate the same pa,rtcs wherever they

are shown.

Referring first to Fig. 1, which illustrates
the connections for nineteen electr omagneats
which may contr ol the recording mechani 84}

‘of a recorder in Such a way as to permit the
‘selective recording of any number from “°07”

to **99,” the electromagnets are represented
by cir cles, within each ot w}glch 1s marked the

| ficure of units or tens to whmh tha,t magnet

corresponds Theten bars a/ to @’ represent
the terminals for the lIncoming wires of the

recorder-circuits of the lines numbered from

**99.” The exponents of the letters «

07 to

‘indicate the figures of the units of the num-

bers of the lines whose recorder-circuits enter
at the bar to which the letterisapplied. Thus

‘the bar ¢® forms. the incoming terminal for

the recorder-circuits of e.,ll the lines whose

numbers have the figure “*5” in the units
55515}3- 2 15’” EL251)3
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&c., up to " 95.”  The terminals b of the sev-
eral electromagnets are conneeted with the
other or outgoing wires of the recorder-cir-

cuits of lines whose numbers are indicated

1immediately below each letter 4. Thus the
terminal & of the electromagnet 60 is con-
nected with the outgoing wires of lines 60 to
69, Inclusive. The outgoing wires of lines

numbered hetween **0” and **9” are con-

nected with the terminal /4, which is common
to the ten "“unit-magnets® 0 to 9.

By means of the nineteen electromagnets
shown in Fig. 1 it is possible to control all

numbers from " 0” to **99,” inclusive. = The
current 1s caused to enter by that one of the
- bars @ whose exponent indicates the figure in
the units-column of the number in question,
sald current leaving by the terininal 4 corre-
sponding to the figure in the tens-column of
the number in question, all the other termi-
nals being disconnected. |
Fig. 2 shows the extension of the prineiple
Hlustrated in Fig. 1to permit the control of

the thousand numbers from *“0 P to * 999.” in-
Thisextension involves the employ-.

clusive.
ment of a number of additional magnets cor-
responding to the figures indicating the hun-
dreds.  In Fig. 2 the horizontal row of cir-
cles at the bottom indicates the ten electro-
magnets 0 to 9 which are reserved, as in Fig.
L, for the units of the numbers to be con-
trolled.  Thus the bar «* of Fig. 9 represents
the terminals fo¥ the incoming wires of all
lines whose numbers end in 0 22940,
320, &, In like manner the verbical row
of ten magnets 00 to 90 above the magnet
18 reserved for the tens. Thus the electro-
magnet 00 1s reserved for all the numbers in
which the figure in the tens-column is 0,7
such as " 100, 101, 307" &e., up to
909
clectromagnets 100 to 190 shown in line above

Lthe cirele 1 s reserved for numbers in whiceh

the ligure in the hundreds-column is **1.”
Siinilarly, the vertical row of ten magnets
200 to 290 shown in line above the cirele 9 s ro-
served for the numbers having the igure 2
in the hundreds place, and so in like manner up
Lo the vertical row 900 to 990, which ineludes
the ten magnets feserved for numbers of
which the ligure in the hundreds place is 9.

The total number of mavnets shown i IFig. @

is one hundred and ten. The several termi-
hals & are connected with the outgoing wires
of the cirenits having the numbers (in tnits,
Lens, or hundreds, as the ease muy be) indis
cated immnediately helew the lettors. Thus
the terminal 4 of the electromaguet 450 is
connected with the outgoing wires of the ton
circutts numberced 450 to 454, Inclusive 1t
may be remarked that the number of electro-
magnets imvolved in the control of one thou-
sund numbers in the manner illustrated in

Fig. 2 may be reduced to nineteen by. pro-

viding ten independent windings for each of |

F*

Similarly, the vertical row of ten

795,571

the nine electromagnets corresponding to the
hundreds 100 to 900, inclusive. In such case
the ten independent windings of each magnet

would be indicated by the ten circles in the

vertical row. Thus the electromagnet 400
would have ten windings, which would be'in-

dicated diagrammatically by the ten circles

in the vertical row above the circle 4. The
magnet should be adapted in this case to be
excited when any one of its windings is ener-
gized. If in any case the ten windings for a
single magnet 1s considered undesirable. two
or more magnets may be provided, with the

‘windings distributed between them, it being

suthicient 1f the connections are as indicated
in the diagram. An apparatus baving only
nineteen electromagnets arranged as above
explained is capable of controlling the thou-
sand numbers from “*0” to *“999.” inclusive.
It 1s simply necessary to cause the current to
enter at that one of the terminals « whose
exponent’ Indicates the figure in the units
place of the number and to have the current
leave by that one of the several terminals /

‘which corresponds to the ficures in the hun-

dreds and tens places, the other terminals of
the apparatus being disconnected. The con-
nections between the electromagnets of Fig. 2
are such that when the current passes De-
tween any two terminals selected as above
mentioned the only electromagnets trav-
ersed by this current are those which repre-
sent the figures of units, tens, and hundreds
of the number in question. Thus to control

‘No. 47 the current should enter at « and

leave at 4-*.  To control the number 7387

the current should entér at «* and leave by
L and so on. To record any number,
therefore, it is only necessary to connect the
incoming and outgoing wires of the eircuit to

the two términals « and b, respectively de-

termined as above desceribed. (fiven this
nmethod of selecting the magnets to control
any pumber as above set forth, it is evident
that a record can be made of this number by
having the armatures of the several electro-
maenets selected actuate directly or indi-
rectly a recording apparatus of any desired
model.  These electromagnets may, for in-
stance, actuate the type-bars of a writing-
machine in such a way as to produce the same
cifect as the finger of an operator in working
an ordinary type-writer.  The number of re-
cording-levers or type-bars which would be
actuated in recording any number would be
only as many as there are digits in the num-
ber.  Thus for the number 7806 the re-
cording-levers actuated would be those corp-
responding to the figure ** 6” of units, *“8”

of tens, and 7 of the hundreds..

The paper tape of the recording apparatus
may, i desired, be arranged to travel con-
tinuously at a constant rate and may be pro-
vided with suitable guide-marks indicating
time, 80-that. the tiine of making any record
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can be estimated from
the tape where the number appears, or the
recording apparatus may be arranged so as to
print the exact time
printed, in which case the paper would be ad-
vanced only step-by-step as the records were
made, as in ordinary writing-machines. The
leversof the recording apparatus a re arranged
in three distinct groups &' * {* (see Fig. 3,)
of which the group ¢ would represent units,
d* tens, and * | undreds. - Recording-levers

- or type-bars of any groy p should be arranged
to mark the paper at the place reserved there-
- on for units, tens, or hundreds, according to

the group -in question. - Thus the actuation

of any one of the ten type-bars'0 to 9 of the
baper tape the fig-

group " marks upon the ,
ure occupying the place of units. Similarly,
the actuation of one of the ten type-bars (0
to 90 of the group * marks » corresponding
Migure in the teng place, and so the actuation
of any one of the nine type-bars of the‘hun-
dreds, 100 to 800 of the group @°, marks a
corresponding figure in the hundreds place.
The simultaneous actuation of one type-bar
of each group produces. the registration of g
- bumber-of three figures corresponding to the

particular type-barsof the three groups which _-

are selected for actuation, |
The mechanism of ga recording apparstus

adapted for control ip accordance with my: in-
vention is illustrated diagrammatically in Hig.’

4. A single drum ¢, which may be rotated
by any suitable means, carries a naper tape
2, upon which the figures are to be marked
by the type-bars 7.

such as to reduce to the minimum the mechan-
1cal effort
electromagnets.
ical - means for realizing this end are well
“known, and Hig. 4 is intendad merely to sug-
-gest these means in adiagrammatic way. The
type-bar s is shown in I:;)lg 1+ a8 arranged to
‘be actuated by a lever , Pivoted at A’ and
held against the tensjon of aspring ¢, by a de-

tent ¢, carried by the armature-lever ¢’ of an

electromagnet 7. When the magnet g is enar-

gized, the exertion of g very slight attractive |
force upon its armagure will serve to trip the
lever 2, which is thereupon rocked on its pivot

by the spring 7 to actuate the type-bar ;' The
mechanism may be arranged to be automatic-
ally restored to its normsl position by a mag-
net Z, included

of the type-bar when sajd type-bar has strick

the paper to maké it mark.

. The magrnet ] being thug excited attracts

its armature, .which is carried by levér h, S0
‘restoring said lever to its normal position, in

Which_. 1tis held -b,_V the detent g‘_”‘. - Asthe type-

the relative place on

when the number is

Arums e may

_ _ It the electromagnets of
Figs. 1 aud 2 are arranged to act directly upon -
- these type-bars, the arrapngement should he |

reqaired to be prod uced by these
The electrical and mechan- |

. in a local cireujt controlled at
contact &', which is closed th rough the agency

. The-type-bar J
in the same movement which makes its mark .
actuates the lever %, which closes the contact

&

bar is reiracted the contact £’ is opened. The
- mechanism for advancing ‘the cylinder ¢ and

_ n step-by-step .as each record is
made is too well-known to require descrip-
tion.  If the armatures of the electromagnets
of Figs. 1 and 2 are arranged -to contro] lo-

‘cal circuits containing more powerful mag-

neis, which act directly upon the recording-
bars of the recorder, the dimensions of the
controlling-magnets may be greatly reduced

and they may be made sufficiently sensitive
‘o respond toa very feeble.current. Record-

Ing apparatus of very many different types
may be arranged to be controlled by electro-
magnets-connected as herein set forth,

Fig. 5 shows a medified form of recorder
worked by - clockwork mechanism. Three
be provided similar to the drum

¢ shown in Fig. 5. each drum including g

controiling-wheel p of ten testh (0 to 9, in-
clusive) and a tybe-wheel ¢, mounted to ro-

tate tnerewith, having ten characters corre-

sponding to and diamejrically opposite the

teeth of wheel . ‘Fhe nine teeth of wheel P
are in different vertical planes, each tooth be-
Ing in posi tion to be stonped by an electro-
magnetically-controlled detent  arranged in
the same vertical plane. Thus the lever ;
actuated by the units-magnet is arranged to
stop the tooth » marked 0,” as shown in

‘said Fig. 5. Each of the detent-levers may
i be arranged to be actuated by an electromag-
et g, which may either be one of the mag-
neis 1lustrated in: Figs.

1 Loand 2 or a sub-
sididry magnet controlled thereby. The actu-
ation of tné electromagnet g results in inter-
posing the detent in the path of the corre-
sponding toothp. At the same time the meeh-
amism of the dram ¢ may be released to pep-
it the same to turn until it is stopped by the
detent s which hasg been actuated. The by pe-
wheel ¢'is thus rotated until the character

corresponding to ‘the tooth SO stopped is
“brought into position &c
“which may be arranged to be struck at a poing

to mark the paper »,

trumediately behind the type character. - The
three drums ¢ should be released at the samie

x

time, s that the three figures of any number

{ between 100> and ‘9997 will be simalta-
~neously printed. In this

apparatus only a
very slight force is necessary to actuate the
levers »; the whole force necessary for print- |

Ing being furnished by the mechanism of the

recorderﬁl 5 ST o o
Having deseribed the recording apparatus
and the means for controiling-the same, I will

proceed to indicate how it may be'..pra.ctic,ally
utilized in.connection with tlhe circuits of a

telephoné-exchange to connt the number of

ﬂconneétim'é,;..estgblis;h@d In the exchange.,

- Hig. 6 shows 3 line 1 2, connected with the

"spripg-jac.l; A-at the central office.. A key B

13 associated, with each spring-jack and is

‘adapted when actuated to conpect the poles

of a battery ( in cireuit with conductors 34
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leading to the controlling apparatus of the
“recorder in the manner described in connec-
tion with Figs. 1 and 2—that is to say, the
conductors 3 4 will be the incoming and out-
going wires referred to in the description and
will be connected to a given palr of terminals
in such a way as to gontrol a given number
corresponding -to the number of the line.
With this arrangement; the operator can reg-
ister a connection for any line by simply de-
pressing the key B which corresponds to that
line. A signal D is shown included iy the
circuit 3 4 to indicate the completion of the
‘circuit and the proper actuation of the re-
corder when the key is depressed. Fig. 7

shows a similar arrangement adapted for use

“with a central-battery system. The parts
such as the cut-off relay E and the line-relay
F are. well known. In this case when the
key B is depresqed the circuit 3 4 is com-
pleted through the windings of the line-relay,
so as to cause a display of the line-signal D
if the recorder-circuit is complete as it should
be. -

In Fig. 8 T have shown a line 1 2 connected
to a sprmg -jack A,the thimble whereof is con-
nected to earth thmuwh the windings of a re-
lay (3, controlling the register - circuit 3-4.
The third contact of the opemtor’s plug H,
“which registers with the thimble of the jack
when the plug is inserted to make connection
with the line, forms the terminal of a circuit

5 6 from battery C, including a resistance H?.-

- A key H' is adapted when depl essed by the
operator to complete a short'circuit of the re-
sistance H®, whereby increased current is per-
mitted to flow 1n the cireuit 5 6 7-8 to excite
the magnet - (. -
operator registers a connection with any line
by pressing the key H', assocmted with the
plug H, with which connection is made.
circuit 3 4 shown in this figure leads to the
controlling -magnets of the recorder in the
manner heretofore described. |
- Fig. 9 showa another modification, wherein
the line 1 2 1s connected at the central office

through the normally closed contacts of & cut-
oft relav E to the poles of a central battery. "
“When the plug H is inserted in the spring-"
jack A, the circuit from battery C is closed

-thrbugh the cut-off relay in a manner well
known in the art. This cut-off relay E 1is ar-
ranged to act in two.steps, according to the

strencrth of the current applied, the first step

serving simply to break the normal contacts,
and the second step, taken when a stronger

current is applied, serving to complete the

circuit from battery C to conductors -3 4 at
the frontcontacts of said cut-off relay. A re-
.sistance H” is included in the conductor 5 6 of
the operator’s plug-circuit, said resistance be-
ing adapted to cut down the current so that
the relay E will only:pull up its armatures
through the ﬁrst Step, Whlle smd resﬂsta,nce

With this arrangement the

The
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remains in the circuit. The operator is pro-
vided with a key H’, by which the resistance
may be shunted to causc increased current to

flow through the relay K, whereby the same

is caused to close the recorder-circuut 3 4. In
the arrangement of Fig. 9, as well as in that
of Kig. 7, the circuit 8 4 is arranged to be com-
pleted tllroug,h the line-relay, so that the line
signal-lamp D will indicate the actuation of
the recorder. _

- Fig. 10 shows how the key H' of Figs. 8 and
9may bereplaced by a relay I muterposed in

the circuit from the ringing-generator con-

trolled at the ringing-key L of an operator’s
plug-circuit and further controlled by the
subscriber’s telephone-switch in the usual

‘way. ouch a ringing-circuit associated with

- the connecting-plug H' and containing a re-

L,

subscriber,
-unless the two subscribers are actually placed

lay responsive to the telephone-switch at the
substation of the called line 1s well known in
the art. . In the arrangement shown the relay
I attracts its armature K’ when the called
subseriber takes his telephone-receiver from
its hook.  The number of the calling sub-
scriber is thus automatically recorded by the

-recorder upon the response of thecalled party.

With this arrangement it is not necessary for
the operator to actuate a special key H' to re-
cord the connection, but such record i1s made
automatically upon the response of the called
no record being made, however,

in communication. The armature K’ of the
relay K controls a-detent which is adapted to
hold the ringing-key L in its deprescsed POSl-
tion, and when said relay K is excited 1t re-
leases the ringing-key and at the same time
closes at its front contact the short circuit

about the resistance H".

Whenever the record-circuit is closed in
either of the ways heretofore described, the

‘record is actuated to record the number of

the calling subscriber upon the band of paper
n, which thus shows a succession of numbers
constituting a record of the lines over which
calls have been transmitted. A single record

and controlling mechanism will be sufficient
for each operator’s position.
‘number of calls chargeable to any-one line,
all that is necessary. is to count the number of
‘times that the number of the line in question

To count the

appears upon the record. A record of this.

kind will also serve to show the work done

by the operator during a given time.-
‘Referring to Fig: 11 I have shown a com-

plete telephone-exchange system comprising

‘two telephone- -lines 38 and 5, each extending
in two limbs. 1 2 trom-’substations to the
poles of-a central battery. Each line hasa

spring-jack A at the central office, and a plug- .
circuit is provided for connectmg said lines
together through the medium of said spring-
jacks, the central-office apparatus of each line
being that illustrated in Fig..9. The conduc- -
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tors 3 4 leading from the front contacts of the
cut-off relay of line 388 are connected with the
terminals of controlling-magnets 8 30, respec-
tively, of the recorder. Ina similar manner
the conductors 8 4 leading from the front

contacts of the cut-off relay of line 5 aro con-

nected with the terminals of magnet 5 of the
recorder.  Kach cut-off relay is so arranged

that when its circuit is closed by the insertion
of a plug in the spring-jack of its line it will |
disconnect the line-signaling apparatus from

the line, but owing to a resistance in such eir-
cuitt will not receive suflicient current to
bring its armatures into engagement with the
contacts forming the terminals of conductors
5 4. The plug-circuit shown is similar to
that already described in connection with Fig.
10 and is provided with g relay K responsive
to the. telephone-switch of the called sub-

scriber and’ adapted when energized to close
. the resistance in the circujt
of the cut-off relay belonging to the calling-
line, and so to complete the circuit of con-

a shunt around

“ductors 3 4 including the central battery and
the controlling-magnets 30 and 8 to record
the eall. | - ' | |
1. In & recording apparatus for telephone-
exchanges, the combination with groups of
~ electromagnets, each magnet corresponding

to a particular figure, of g recording device

controlled by each magnet to record the cor-
responding figure, a plurality of circuits, one

for each telephone-line in the exchange, each {

1ncluding certain particular magnets which
represent the figures of a distinctive number
corresponding to the number of such line, the
- magnets in each. circuit being selected from
the several groups according to the respective
digits in its number, and means for supplying
current in any circuit to actuate the magnets
thereof, whereby the corresponding number
‘1srecorded. - - | o |

- 2. The combination with a 'Q:roup of tele-

phone-lines; of a connection-recorder common

‘to the group, comprising a number of electro-
- magnets adapted for actuation singly or in
sels or combinations, recording mechanism ap-

ranged to be actuated by said electromagnets,
the record made being dependent upon the

particular magnet or set of magnets selected,

a cireuit a
determine the operation of a corresponding

distinctive magnet or combination of magnets,

and a switch for controlling said cireuit to
actuate said agnets, whereby each call_from

| to effect a distinctive record

ssociated with each line ad&pted_" to

- Witnesses: .

any line is charged by record; ng the number
of the line. o

5. The combination with a group of tele-
phone-lines terminating at a central switch-
board, of switching devices for making con-
nections, g connection-recorder common to
the group, having electromagnets adapted to
operate in different combinations to make
corresponding distinctive record S, f recorder-
switch, a source of current, and a recorder-

cireuit for each line brought under the control

of said switch in making connection with the
line, each recorder-circuit including a distine-

tive combination of magnets, whereby a defi-

nite record distinguishing the connected ling

‘may be effected by the actuation of said

switch during a connection. -
4. The combination with a plurality of tele-
phone-lines, of a recording device associated

with and common to sai( lines, said device

being adapted for selective actuation, electro-

“magnetically-actuated mechanism for operat-
ing the recording

device, ‘and means: asso-
ciated with each line for applying current to
said electromagnetic mechanism, whereby the

‘recording device may be. selectively actuated

_ ord for each of the
lines with which it is associated. -

5. Thecombination with a plurality of tele-
phone-lines, of a circuit assoclated with each
line and a switch for controlling the same, a
group of electromagnets, each clreuit inelud-

-ing one or mg}-e of said magnets to form dis-
1

tinctive comMinations, type-bars ‘controlled

by said magnets, and a tape upon which each
type-bar -when actuated by 1ts controlling-

magnet is adapted to imprint a characteristic
indication, ‘whereby the calls of a number of
lines are selectively recorded upon a single
recording device. e
6. "The combination with a plu rality of tele-

‘phone-lines, of an electromagnetic recording
‘device permanently associated with and com-

mon to said lines, said device being adapted
to be selectively actuated to make a distinctive
record for each of the-lines, and means 2.S8S0-

clated with each line for bringing about the
‘actuation of the recording device to etfect the
record peculiar to that line. | ]

. In witness whereof T hereunto su'bsc:ribe my
name this 10th day of June, A. D. 1903.

'HENRI EMILE ALPHONSE ANDRE.

J. ALLison Bowen,
- H. PraNoner.
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