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Io wll whom it ma 1 CORCEFTL: *
3e it known that I, LoUis ALFRED BER-

THON, a ¢itizen of the French Republic, and a

resident of Paris, IFrance, have invented cer-

tain Improv emeuts 1n Telephonw Circuits and

Apparatus, of uhmh the followmfr 1S & Speci-

fication. |
T have been ﬂmnted Letters Patent for this

nvention in the Iollowuw countries: France,

]*61)11[‘113?" 28, 1883,  No. 154,019; L{.,lﬁ'mm
April 5, 188:1 No. 64,751; Ennlaud Aprll 5,
1854, No. 6, 01‘3, and Italv WIW 28, ISS:L No.
16, Rl‘)

The object of my invention is to emblc two

subscribers of the same telephonic system.

(where their lines are once connected by the
intermediary of one or more central offices)

to call up each other by a bell, with the aid of a
spécial key, without demnmno thelr own ap-

paratuses or those of the mtermedlate central

-offices; hence the name of ““direct call’’ which
I have applied to this system.

Inversely,any
subscriber whatever may, with the aid ofan-
call up the central office without
actuating the bell of the saubseriber with which
he has been in communication.
be seen that my system 1)6I‘I]11t8 of both the
direct call and the simple or office call. In
order to realize these results—mnamely, the

double call—I place at the station of each sub-

seriber two keys, which permit him to send
the carrent of the call-batteryin two different
ways on the line in such a manner that one
actuates either the call indicators or annun-
ciators at the central offices or the bell of one
or the other subscriber.

Before proceeding to describe my mventlon

~further, I will say that in the annexed draw-
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| *md Ifig, 4. i

11gS, Whlch illustrate it, Figure 1 is a dia-
gram showing the whole arrangement of ¢ir-
cuits and .:tpparamses meludmﬂ stations of
two subscribers ‘“md two 111teuned1.:1te cen-
tral offices. Ifig. 2 is a plan view showing
the key for the dlle("B call and the key for
the “office call’”’” mounted on one base. TFig.
5 13 @& side elevation of the first-named key,
sufle elevation of the last-
I‘ws b and 6 are reb]aectwely

named key.

Thuas it will |

L WITeS and arranging the Lonnectmnq

apparatuses are employed.

»

an elevation and plan of the Ley used in the
central office to call subscribers furnished with
the direct call. Ii 108,

the subscriber to reverse the current when po-
larized apparatusisused, as will be described.

Fig. 9 is a diagram 1llusL1:L[;mn the manner of
wmdmw the bobbm -wires of the subscriber’s
relay, and Fig. 10 shows this relay in eleva-
tion. FIig. ]l 15 a diagram illustrating an-
other method of wmduw the bobbins of the
relay. TFig, 12 isan elu ation, and Fig. 13 a
plan, of thiis type of relay. luﬂs 14 and 15
are réspectively a section and plan of the po-
larized relay of the subseriber
hereinafter deseribed. Ifigs. l() and 17 are

elevations, and I'ig. 18 is a phn of one form
or type of relay; .-,md Ifig.
showing the met;hod of w mdlnﬂ the bobbm*

This
relay w ill be fully deserlbed hereinafter.

the circuits and appnatuses ’ﬂ]lell pohmzed

Referring now to Iig. 1, which s}wws the
appar atuses at the smtlous of two subscribers,
A and A', and at two intermediate central
offices, B’ and B’,and the connecting-circuits,
I will proceﬂd to desm 1be 1n detail the various
arrangements and operations of the parts em-
ployed 1n ef&ctmtr the several objects of my
invention.

1. Direct call on doubée wire lines. --—-—-WVe will
consider in turn the seveml CaASEes t]mb present
themselves |

1. Semple call of oﬁ“ ce B" Dy SELZ)SGWZ)G} A —
The movement of the current is as follows:
By pressing on office-call key
rent trom battery P A depmrts by copper
pole ¢, traverses key C B at contacts ¢ b, trav-
erses key C A by way of the contacts m 7,
reaches the central office B’ by line-wire L"
arriving at the front plate, I, of the Jack
traverses therelay R', which is actlmted GIOS-
ing a bell-circuit. The operator is thus ad-
Vlsed that subscriber A requests communica-
tion.
the back plate, p', of the _]‘"LGL by the movable

o)

, which will be

19 18 7 diagram

Iig.
20 is a diagram showing the arrangement of 70

C B, the cur-

The culrent leaves relay R/, comes to

50

¢ and Sare respectively
~an elevation and pl.;m of the key employed by
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contact v’ ¢/, reaches the line-wire 7', comes to |

the station A, traverses key C A by way of g
n and the key C B (on which one has pressed)
by @ ¢, and {from thence 1t reaches the zine
pole z of battery P A, thus completing the

| cu'cmb

2. Call of subscriber A by the office B'.—
Put the copper pole ¢ of the batiery P’ B’ (of
which zine pole z is always connected with
earth) in eommunication with the two line-
wires I’ I/ by pressing on key C' B, and by
introducing the plnf into the right-hand hole
of the jack e p' of subscriber A, so as to send
the eurrent from batfery P’ B’ into relay R of
bell S at the station of the subscriber A, then
to earth T. There are two mampul%tlons to

mdke
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other,
- scrlbed has the fmther effect of loweunw the

(a) Introduce pin f’ into the rlﬂht hand

“hole in jack P’ p’, at which are attached the

two line-wires 1. and U of subscriber A, so
as to put in communication the two wires
{ and o' of the flexible cord with the two
plates P’ " as well as with the line-wires I/ 7.
In order to render the diagram more clear,
1 have represented the two plates of the jack
arranged one above the other; but in reality
they are superposed and inSulated from each
The introduction of the pin, as de-

stud 1’ of plate ¢/, which are in one piece, so
as to break the contact ¢" ¢/, and prevent a de-
rived current from traversing relay R’.

() On pressing key B’ the pin f’ being
in place in the right-hand hole of the J&Ck
the carrent mrculates as follows: from earth
T’ to zine pole z of the battery P’ B’, through
this battery to key C' B" and from block ¥’
through spring-plates ¢’ and & of the key C
The current now travels parallel in the
two wires ' v/, and reaehes line-wires " and
I/ by way of the jack I p’.  We will now

follow, first, the current on line I/, and then

on line up to the point. 7, where we will
find that the two currents, movmtr in the
same direction, come tocrether again. On
the line I/ the eurrent passes irom spring-

plate & (of key'C A) at the bridge m, from |

spring - plate b (of key C B) at the brldge
d, and from thence to . On the line ¢ the
current traverses the key C A from g to «,
and the key C B from « to f, passes from
to y, and attains the junction . F¥rom 7 the
whole current passes into the relay R, and
reaches the earth T by the mtermedlary of
contact ¢ p, which contact is effected only
when the lever 2 is depressed, asshown in the
drawings, by hanging the telephone on its
hooked end. The current, leaving the-earth
T at the central office B, arrives at the earth
T at station of subscriber A, and thus com-

- pletes the eircuit, traversmg the relay R,

03

whichit actuates. Thearmature v of relay R
in touching the contact #, closes the loeal cir-
cuit t v, PS5, S of bell S of the subscriber A,
who thus receives a call,

| and thence to 77,
¢’ A’ by way of spring-plate 7/, passesto bridge
w/, traverses key C' B’ by Spl ing-plate b’ and

| battery

B'.—Introduce pin f” into jack p” P”,and

press a key, C” B”, to send on a complete me-
tallic eirenit the current from the battery P”
B” into relay »* at central office B>. Other-
wise this call is not peculiar to my systein.

4. Direct call between subscribers.—In order

to make this call, the subscriber—A, for ex-

ample —must request the two intermediate
central offices, B’ and B to connect his two
wires with those of the subscriber, A’, he
wishes to call.
must connect the lines I and L’ on the one
hand and the lines " and * on the other hand

by a flexible connector provided with pins

similar to f. At the office B* the operator

‘must connect lines L* L7 and * I in the same
The relays R’ and #* must be cut

manner.,
out of thecirecuit, and the relays R* and.

S 1’ left
in derivation, in 01der that subseriber A, by
pressing in keyO B,ean call B’; also Subscrlber

A’ can call A. - The communications being

| thus established, in orderthat A’ may be called

by A, it is sufficient for A to press on key C A
to put the zinc pole z of battery P A to earth
T, and to unite the line-wires I/and  in such
a way that if these two line-wires have the

To do this the operator at B’

70
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same resistance the difference of potential is

null at the central offices B’ and I3% at the
points of attachment V* and »* and V" and
v’ of each of the relays R* and 7' left in deri-
vation, and which, therefore,will not be actu-
ated by the passage of the current thus sent,
while the relay R’ at station A" will be actu-
ated and the local circuit of bell & be closed.
Movement of the current.—When the key C
A is pressed at station A, the current leaves
the copper poleof batteryP A, enters the key
C A at [, passes thence by Spung -plates £
and ¢, tthL‘lﬂ‘h which it gains the lines I and
V. The double carrent traverses office B’ by

means of the flexible conneetor which con-

nects plates p’ p”’ and P’ P” of the two jacks.
From thence it gains lines L %, traverses
office B’ the same as office B, and we have

10D

[OS

11O

seen that it cannotactuate the relays r’ and R*

left in derivation. The current arrives at sta-
tion A’ by way of the two line-wires I.” and 7”.

We will now follow the current on each of the -

two line-wires L” and ” up to their junction
at . Tor line L”: spring-plate ¢, bridge n’,
thence through key U B’ by way of 8p1inn

plate & and bridge f’, through contact 2’ ¥,
The wire 17 arrives a key

brldge d’, and thus gams the pomt at junction
r" with 1.
the relay R, Whlch it traverses and actuates.
The armatme v of this relay, in contacting
with ¢, puts the bell S"in circuit with the
P" &, the bell is sounded, and sub-
scriber A’ is called. In passing out of relay
R the current reaches earth TV by way of con-
tact ¢’ p’. Now, the zinec pole z of battery P
A is also connected with earth, because by

. Call of central oﬁce B* by central office  pressing on key C A the block ki is put 1n con-

&

From v the whole current reaches

120
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would simply be one manipulation les
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earth ' by way of contacts p ¢.

Note.—It is evident that if the two subserib-
ers A and A’ were put in communication by
the intermediary of only one-central office B’
the effect and result would- be the same. In
the call of subscriber A" by subseriber A there

1y, the call of office B* by office B'.

10
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I will now describe the special apparatus

employed in my system just described. This
18 of two kinds—namely, the keys and relays.
Keys.—The keys have either two or three
SpI‘ll] -plates, separated either by metal or in-
sulating material. On pressing down on the
one button the spring-plates are made to con-
tact elther with each other or with other parts

(the blocks) at the same time that they aban-

don their contacts with certain parts (the
bridges) with which they are in contact when
at rest, and which contacts it is necessary to
break. In Fig, 2—which is a plan showing
the- direct-call key C A and the office- call
key C B mounted on one base—the former is
shown at the left and the latter at the right.
Fig. 3 shows the direct-call key in elev: 1!31011
fmt:l Fig. 4 the office-call key in elev wiou
The direct-call key C A has three spring-plates,
g, hy, and j, the plate g bearing the OpGlatltlﬂ~
button. 9 and »n are the brldn'es bearing the
normal contacts. %k and / are the blocks bear-
Ing the opposite contacts. The office-call key
C B has but two spring-plates, ¢ and b, the
plate ¢ bearing the operating-button. j and
dare the bridges bearing the normal contacts.

¢ and ¢ are the blocks bearing the opposite

contacts. Thekey usedatthe central officesto
call the subscribers furnished with the direct-
call—that 1s to say, the key lettered C' B'— is
illugtrated in Figs. 5and 6. This key—--which
is the same as key C' B’ and G B* in Fig. 1—

~has two spring-plates, d and ¢, the f()l mer of

50
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' the subsecribers

which bears the oper: .1t1ng_bntton.
bridge provided with the normal contact for

d', and ¥’ :iS the block bearing the lower con--

tact for ¢. The construction and operation of
these keys will be readily underbtood from
the drawings.

LRelays. -——l"‘he 161‘1}78 placed at the stations of
¢ peculiarly constructed.
They are of two dlﬂlrent types or kinds, and
they may beintercalated in the line in two dif-
ferent ways 1o accomplish the-same purpose,
which is to close a local bell- cirecuit with the
aid of like currents.

First type of relay.—See Flﬂs 9 and 10. In

the relays R R at the honses or stations of .

the subscribers the inner extremities of the

wires are, as shown in the diagram Fig, 9,

wound on each bobbin of the Ielay and con-

nected together. The exterior extremities of
sald wiresare connected, one tothe point B and
the other to the'earth. They are ordinary two-

‘bobbin relays. (Shownin elevationinFig. 10.)
This relay is intercalated between the 1}011113 B

@’ is the

tact with spring-plate 7, which is connected to | formed by the union of two other currents
which arriveat thesame time onthelines 1/and

. An ordinary two-bobbin relay placed on

the wire going from the point B of junction of

the lines I and I" tothe earth permits of solv -
ing the problem of a direct call betweensub-
scril}ers, such as presents itself in the case

¢ have described; but a case may present
1tselt where 1'ela,5fs pldeed in this manner will
sometimes causeinconvenience. Thisis where
two subscribers are connected in direct call
by but one office with very short lines. The
areatest part of the call-current at the central
office, finding no resistance to its flow by way
of L/ B l, Wlll pass by that way, while a very
teeble pt}llmn of the current will pass through
the relay in derivation at the office, tlllslemy

presenting a considerable 1e51qmnce, (two hun-
dred ohms.) This relay, then, will not be actu-

ated and thesubscriber will ﬁ'nd 1t impessible
to call the central office. There is, however,

7C

75

30

a meansol avolding thisinconvenience,which

I will now point out. . This consists in inter-
calating in the lines L and (" suitable resist-
ances, in order that the derivation at the cen-

Q0

tral ofﬁee may be sufficient; but as there are

some resistances which are of no use, the use

of a resistance may be avoided by employmﬂ'

another type of relay, which I will now de-
seribe. )

Second type of f;eZny —1This relay is" illus-
trated in Figs. 11, 12, and 13. In this con-

struction the att: 1ehment of the bobbin-wires
The

differs from that previously desecribed.
line-wires I” and I' are attached, the one tothe

exterior extremity of the wire of one bobbin

and the other to the interior extremity of the
wire of the other bobbin, while the interior
extremity of the wire of the first-named bob-

"bin 1s connected to the exterior mtremlty

of the last-named bobbin. The point B of

junction of the two lines I/ and ¢ with the

earth is placed on the wire which unites
the interior extremity of the wire of bobbin
b’ to the exferior extremity of the wire of
bobbin b. 1t results from this special mode
of attachment that the relay willonly be aectu-
ated when the Iine-wires L/ I"shall be traversed
SIIIluli‘lnLOLt%lV by two currents in the same
direction, for in this case two poles of con-
trary names will be formed in each of the
bobbins & and b, while, if there are two cur-
rents in opposite dir ectwns circulating in the
two wires, two poles of the same name will be
formed in bobbins b’ and &, and the relay will
not be actuated. Thislast constructionof the
relay, although introducing into the cireuit a
nle&ter ILSISlfH]C{.; than that of an ordinary
two-bobbin relay, 18 preferable to thelatter, be-
cause 1t solves the problem of direct call in a|

‘general way and issuited tolinesof any length,

In Figs. 16,17, 18, and 19 I have shown a va-
riety or modification of the second type of
relay seen in Figs. 11, 12, and 13, wherein the
construction 18 more economw%l, at the same

and 1:11:3 earth, and it is actuated by a current & tlme that 1t occupies very nemly the same
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15 and the cmeNOf bobbin B.

- brass.
tion with the brass arm A, the brass bracket
H, and the armature M. It results {from this

20

25
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space as the 1elays R R" so that we may sub- | nuncmtm or indicator; second, an ordinary

stitute one for the other on the table bearing
all the direct-call apparatus. The pieces M

M’ M” are of soft iron, as well as the cores N

N"of the two bobbins B B'. The brass arm
A '1s 1nsulated electrically from the stand-
ard M”. The point of the screw C, which
regulates the tension of the retracting-spring
D, is insulated. The two extremities of a lo-
cal circult comprising a b’Ltbely and a bell
end at the binding-posts P (battery) and S,
(bell). The bmdmw -post I? 18 in communica-
~ tion with the brass plate or block E, the brass
connecting - piece (+, the iron tie-piece M,
Thestandard M
and piece & may be made from one piece of
~The binding-post S is in communica-

that 1f the armature M and core N come in
contact the local bell-circuit will be closed.

Thisattraction will take place in the following

cases: 1f two currents moving inthe same i

rection” and parallel on the t_wo line-wires L
and L/ arrive at and traverse the bobbins B
B’ and then reach the earth T, they determine

~ ab the ends of cores N and N’ poles of oppo-

30

3s

site polarity or contrary names, and the
armature M will be attracted. If, on the con-
trary, the current arriving by line I/ trav-
erses first the bobbin B and then bobbin B’
and returns by the line L/, the poles deter-
mined at the ends of the bobbin-cores will be
of like polarity or of the same name, and the
armature M will not be attracted. We see,

~ then, that this relay is actuated by two cur-
'rents together moving in the same direction,
arriving by the two line-wires L and I/, gain- |

© ing the ecarth T after having traversed the

40

45

bobbins B and B’, while a current moving
through a complete met‘mlllc circuit does not
actnmte 1t.

- 11, Direct call with polarized apparatus on sin-
gle or double wire lines.—This system consists
in providing the subscribers and the inter-
mediate central offices connected for direct
call with polarized apparatus. A ecurrent in

- one direction actuates the apparatuses of the

50.

subscribers, and a current in the opposite di-
rection operates the apparatuses at the cen-
tral offices. - It is essential that all the polar-
1zed apparatuses shall be traversed in one di-
rection by the current,which implies that the

- apparatuses are necessarily placed in deriva-

55

ole

tion to earth if the linesaresingle-wire lines,
or in derivation on the two wires if the lines
are double- wire lines. This isthe basis of the
system. |

~I'he apparatuses necessary in this system
are:

At thesubseribers: hrst a key for changing
the current; second, a po]fu 1zed relay. In
other 1e%pects the telephonic station may be

- provided in the usual or any way.

65

At the central office: first, a l)OlELI‘IZGd an- | short.

call-key; third, a call- b%ttely connected to
earth.

Fig. 20 1s a diagram ShOWlI]D‘ the arrange-
ment of polau/ed apparatus and the various
circuits, connections, &e.  Suppose the polar-

1zed appa,ratus al'rauged in such a manner that
a current obtained by putting the zine at the

station of the subsecriber A toearth and the cop-

per to the line will actuate the polarized relay 75

at the station of subscriber I3, and will be with-

out effect on the polarized indicators at the
It will result from this that

offices C and D.
A, by pressing key E, can ring up B, and that
by’ pressing key G he can ring up office C.

1. Direct call of Bby A. We will follow the }

current obtained by pressing on key H: earth

70

-

30

T, spring-plate a, block b, zine ¢, copper d of

the call- battery, block e, Spring- plate 7, line

L,pin g inserted in the jack,flexible connector

joining g and A, pin A, line L/, pins ¢ 4, line L7,
spring-plate £, budn'e [, binding-posts m and
7, binding-posts o and p between which 1sar-
ra,nﬂ*ed the polarized relay, binding-posts g and
budcre s, spring-plate ¢, and earth T'. Thus
the_ circuit is completed through the. earth.
We have seen that the current has passed
from'o to p through the polarized relay N, and
the result is that its armature swings from con-
tact o to contact 5 thus closing the loeal cireuit
of bell PP. This local circuit is as follows:

By iuvf. |
We have examined the prmmp&l circuit,

leaving aside several derivations, which Iwﬂl_'

now consuler
Hirst.
are no derivations.

Second. "At office C: The annuncmtm H is

cut out, the pin g cutting the spring-plate » out
The annunciator Lisinde-
, the piece

from the piece .
rivation through the spring-plate +’
o' from 2 to y in I,and thence to ear th T? ywhich

completes the mrcult

Third., Ab office D: Annunciator K is cut

out and J is in derivation.

Fourth. Atthe:tation of subscriber B thele
are no derivations.
2. Call of office C by the subscriber A.
call is effected by pressing key G. The cir-
cuit 1s as follows: earth T, spring-splate f7,

block e’ copper d, zinc ¢, ¢, block b, spring-.
plate o and line T. The current thus reaches

office O where two cases present themselves

namely
First. Communication is established be-

tween A and B, as indicated in the diagram..

Then the curreub divides into three deriva-
tions,as we have seen in respect of the current
for calling from :A to B. One part passesinto
the annuneciator I, which 1s arranged in such
a way as to be actuated by the current. A
second part passes into the annunciator J,
which is also actuated if the call-battery is
‘sufficiently powerful or the line L? sufficiently
Finally, a third part is derived into

At the'sbatlon of subscriber A there:

55
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the polarized relay N, which is not actuated, | spectively, the direct call and the office call,
~the direction of the current not being suit- | said keys being constructed and arranged to
able. R | - operate substantially as described.
Second. The communication not being es- 2. The combination of a telephonic circuib

5 tablished between A and B, all the current | having double-wire lines, for use as a complete 7o
passes into annunciator I at office C. | metallic eircuit for ordinary telephonie pur-

3. Call of subscriber A by office C.—Sub. . poses, with the means, substantially as de-
~stitute pin g’ for pin g and press on key R. | seribed, for automatically connecting both

- The circuit is as follows: earth T% battery ; ends of said line-wires with the earth for ef-

10 9, block ¢,spring-plate ¢, pin ¢, jack-line L, fecting a direct call between subscribers, 75
-spring-plate f, bridge ¥, binding-posts m’ #’, whereby both wires form one line for the
bridge §', spring-plate.f’, and earth T, which | travel of the current in one direction, while
completes the circuit. The current traverses | the earth is utilized for the return side of the
the polarizéd relay M, (between binding-posts | cireunit, substantially as set forth. |

15 0> and p’,) and, as the battery ¢ and relay M 3. In a telephonie circuit having a double- 8o

~ are constructed in such a way that the relay | wire line, the combination, with said cireuit,

M will be actuated, its armature contacting | its relays and bell-circuits and bells, of the
with 5" closes battery #” on the bell S. - keys C A and C B at the station of the sub-
4. dpparatus.--Figs. 7 and 8 illustrate on | scriber, constructed substantially as shown

20 a larger scale the keys E and G, placed | and deseribed, and the call-key ¢’ B’ at the 8x
~af the station of a subscriber for reversing | central office, constructed substantially as set
the current. Tigs. 14 and 15 show on a | forth, which admits of completing the metal-
larger scale the polarized relay M of the sub- | lic cireuit (a) when at rest, on the telephonie
seriber. The key employed at ‘the central | apparatus at the station of thesubscriber; (b)

- 25 office is sufficiently illustrated in Figs. 5 and | at the time of the call of 1 subseriber, on. the go
6. The polarized annunciator is shown in battery at his station, substantially as set
-~ Fig. 200 Q U Vis a magnet of such a kind | forth. | . -
that the armature X is drawn, while at rest, 4. The special direct-call key C A, pro-
tothe bobbin-core,  If a current in the proper | vided with three spring-plates, g, &, and 4, of

30 direction is passed into the bobbin, the pole of | which two operate when the button is pressed g3
the core facing the armature X, taking the t0 join the two line-wires, and then to estab-
same polarity as that of the armature, the lat- | lish the communication of the line thus formed
ter 1s repulsed, and is held away by the detent | with one of the poles of the subscriber’s bat-

Y. This direct eall with polarized relays can tery, the other pole of which is connected to

35 be as well applied to double-wire lines, the'| earth by the third plate of the key., substan- rco
carth T T° T* T° being replaced by a return- | tially as set forth. |

~wire. With double-wire lines I can also effect 5. A direct-call telephonic circuit; sub-
the direct call through the following arrange- | stantially as described, having a bell-relay
ment: | - Pplaced at the station of the subscriber on the

40 1 can employ one of the wires exclusively | earth or ground wire which ends at the june: rojg
for the direct call between subscribers by con- | tion of the two line-wires, the relay serving
necting both extremities of this wire with | to close the local cireuit for sounding one or
earth, and L then utilize the other wire for ! more bells, substantially as set forth. |
otfice calls by connecting both of its extremi- | 6. In the telephonic system for effecting

45 ties with earth. For speaking T would use | direct call between subscribers, substan- 1o

~ bothwires, automatically cutting off the earth- | tially as set tforth, the special relay having
connections. It will be understood that the | two bobbing, the wires on which are wound
relays in the offices should be intercalated in . Inversely, as set forth, said relay being ar-
the second wire of the ecircuit. ranged at the junetion of the two line-wires,

50 1 will say in explanation of TFig. 1 that the | and the earth or ground wire ending ab the 115
lever devieces shown at the subscribers’ sta- junction of the two line-wires between the
tions A and A"at the lower corners of the fie- | bobbins of the relay, such relay,when placed
ure represent the ordinary hooks on which | at the station of a subseriber,serving as a sup-
the telephones are hung. | plementary resistance in the metallie cireuit,

55 Having thus described my 1nvention, I | and assuring thus sufficient derivation for the 120
claim— | | | annunclator at the office in the case of the eall

1. The combination, with a telephonic cir- | of this office by the subscriber, substantially
cuit, substantially as desecribed, comprising | as and for the purposes set forth.
the ecircuit-wires, the relays at the central 7. The combination of the office-call key

60 offices and at the stations of the subseribers, | C B, provided with the means deseribed for 125
the batteries, the jacks, and the keys at the: breaking two back or normal contacts and
central office or offices, of the local bell-cir- | making three opposite contacts simultaneous-
cuits and bells at the stations of the subsecrib- ly when pressed, the call-battery P A, the

~ers and at the central office or offices, and the | key C A, the line-wires I/ 7/, the jack P’ 9,

- 65 special keys C A and C B, for effecting, re- | and the relay R’ at the central office B’,where- 130
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by the ]atter Ofﬁce is called, said key C A | to earth T', the relay R’ Wthh forms a p&rt 15

forming by its back contaects a part of the cir-
cuit, snbstantially as deseribed and shown.
8. The combination of the direct-call key

C A, provided with the means described for

breakmﬂ‘ two normal or back contacts and

making three opposite contacts simultaneous-

1y when pressed, the battery P A put in cir-
- cuit by pressure on the key through opposite

10

- a part of the other ecircuif, the cirenit from r"

contact b and plates & and ¢, the two line- |

wires forming & divided circuit that becomes
one circuit at 7/, the key ¢V B’ forming a part
of one of these clrcmts, the key C' B’ forming

of this 1atter cireuit, and the circuit from the
pole z of the battely P A to earth, which is

closed by contact of block k£ with spring-plate -

J when the key C A 1is pressed, substantially
as described and shown.

In witness whereof I have hereunto s&gned
my name in the presence of two subscribing
witnesses.

LOUIS ALFRED BERTHON

Witnesses:

RonT. M. HOOPER
AMAND RITTER.
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