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| 'To all whom @t may concern : |
- Beitknown that we, GEORG—E LER ANDERS,
- of Boston, in the county of Suffolk and Sbate_
- of Ma,ssachusetts, and THOMAS A. WATSON,

' 5 of Hverett, in the county of Middlesex a,nd_;#

- State of Massachusetts, have invented a new

R and useful Improvementin Individnal Signal-

~ing Apparatus for District Telephone- bvs'
- tems, of which the following is a speclﬁca,tlon |
In this invention, at eaeh station there is a
- switeh permanently connected to the line,
- which switeh can be moved so as to connect the
~line to earth at each statlon or to disconnect
- the line from earth; an electro- -magnet oper-
ated by the main: llne current and moving the
switch by the return movement of its ncutml
~ armature when the carrent through said elec-
“tro-magnet is broken; a polarized armature af-

o - fected by the main- lme carrent and “urmwe(L
20
- in one or the other direction, according to the

-80.as to determine the movement of the switeh

polarity of the current by the 111ter1upt10n of
- ‘which the movement of the switeh is effected ;
B mgnalm g apparatus operated by . alter nate
25 positive and negative currents of such force
- or duration as 11013 to attract the neutral arma-

- ture, and a locking deviece which prevents the

~ signaling appar &tus at any station from being
- operated except.when the line is grounded mb
that station, the result aecomphshed by this
- combmamon being that any number of these
- apparatus may be placed on a line and that
. the signaling apparatus at any station can be
operated at will without operating the signal-
mg apparatus-at any of the other statmns

“invention, and in these dmwmgs—-——

Figure 1 is a perspective view from below of
-the said apparatus in its normal posﬂnon Hig.
 2isadetached viewof the switch. Fig. 8is de-

~tached view of the neutral and polfuued arma-
Fig.4isa planview of the under side of
theappar atus, showing the switch disconnected
from the ground- contam and the polarized ar-
‘mature loeked Fig.42isasectional viewof the

~ polarized armature and switch level when 111

this position through the -line z z, Fig. 4.
-Fig. 4P is g, sectlonal view of the polaumd ar-
50 ma,ture and smtch lever when in the same po-

larized arm aJtul e and
‘position through the line z 2. "Fig. 5 is'a sec-
tional view of the polarized ar matme and

magnet attached to a

H is a neutral armature of soft iron, Wlnch 1s
attracted by these extension-pieces, and 1S at-
tached to the lever . Both. the neutral ar-
‘mature and polarized armature therefore move
| with the lever I¥; but the polarized armature
In theaccompanying drawings an apparatus | oscillates on the

- 18 shown which embodies the punclple of thls :

swmn through the line 2’ m’ Tig. 4. PID 5 18
a plan view of the under calde of the appa-
ratus, showing the switch connected -to the
ground and the polarized armature free to os-
cillate. Tig. 52 is a sectional

switch-lever when i 111 this

switch-lever in the: same position

through: the
line 2/ 2/, Fig.

line all in connection with ground ; and I‘w

7, a diagram showing the ﬂlouud connwttous

open at.-two instruments .Lmd elosed at the
third and fourth.

In these several ﬁﬂ*ures the b&l]l@ lettels re-

ter to the same par ts

In these several figures, A is an electro-
plate, B, which: sup-
ports the call-bells C C, and Disa permanent 7o
magnet attached to the plate B, and having

one extremity bent at mght auﬂleb, S0 as to
| extend over and magnetize an armatuare, E

-which is pivoted. @bove the poles of the electi o-,
magnet A upon a lever, F, which is pivoted
on the plate B. 1n I‘w 1 Dhlb bent e‘:tlemlty

is shown as broken away. |
Upon each. of the poles of the electro- mag- o

net A are extension- -preces &G G, of .soft iron,

at right angles to the axis of the magnet, and

same. The bell-hammer M2
of the call-bells is attached to this polarized ar-
mature and is vibrated by its oscillations.

A retracting-spring is attached to the lever

view of the po- 55

5. Fig 6 is a diagram showing 6o
| the smtehes at the several instruments on the.
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F, or the instrument may be so placed that go

the armature will fall ba,ck from -the. poles of

the magnet by 1ts welght when the cwuent 18

bI‘OLE‘D o
Attached to a standard on the plate B is

metal plate, I, and a block, K, of some smt- g5

able nmula,tmg substance. Below the arma-
taure H, and pivoted on this plate I, is a me-
tallic lever, 1, having two ar 'ms, M M’, on each
side and at 11ght angles to the lever, which

arms extend over the polarized a,1matule when oo
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the nentral armature is retracted; but when

the nentral armature is attracted the polar-
ized armature in its oscillations clears the en s
of the arms M M/,

In the block K is placed a plate of metal, N,
which is connected to the earth, with Wlnch
plate the lever L, which 1s conuected to the
line, is made to m.;mke and break contact, asit
m&y be desired to connect the line to e*’u‘th at
the station or to establish a cireunit t111 ough

~ the station.
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Upon the arm M is a projection, a, extend-
ing downward, and upon the arm M’ is also a
prOJectlon, o', which differs from the projec-
tion a by bem o beveled off on 11:8 under 1nner

side.
When the lever L is in the position shown

in Fig. 4, and its extremity rests upon the in-

Sl].lél:tl[lﬂ' block K, so that the line-cireuit is

| completed throuoh the station, the arm M will

be in such a position that if the end of the po-
larized armature opposite said arm is attracted
it will pass under said arm when the neutral

‘armature makes its backstroke; but if the po-

larity of the current in the eleetm magnet 18
reversed, so that the end of the polauzed
mma,tule opposite the arm M is repelled and
the end of the polarized armature opposite the
arm M’ is attracted, as shown 1n Iig. 5, the
projection « on the arm will be str uck by the
armature when the neutral armature malkes
its backstroke, and will move the end of the
lever L into contact with the metallic piece I
in contact with the earth.

- The arm L can be restored to its original
position by changing the polarity of the cur-
rent in the electro-magnet A, and then break-
ing the current When, on the backstroke of
the neutral armature, a projection, a/, on the

arm M’ will be struck by a plo]e(,tlon b, on

the polarized armature.

When the armatures are 1n the position
shown in Fig. 4 the polarized armature 1s un-
der the projection a, as shown in Fig. 4% and
consequently the polarized armature 1s pre-
vented from oscillating; but when the arma-

tures are 1n the p051t10u shown in FKig. 5 the

polarized armature is not prevented from be-
ing oscillated, for the reason that the projec-
tion ' on the arm M’ and the projection b on
the - polarized armature are beveled off, as
shown in Kig. 5.

We do not confine our invention to the par-
ticular form of apparatus described, as this
can bemodified in many ways Without depart-
ing from the principle of our invention.

The oneration of this apparatusis as follows:

A series of these Instruments are arranged on
the line, one at each station, and the switch-
lever L on each instrument is 1n such a posi-
tion that the earth-connection at eaeh instru-
ment 15 broken. 'The current 1s then put on
the line, when the neutral armatures will be
attracted and the polarized armatures un-
locked. The current 1s then reversed so as
to put the polarized armature into the posi-
tion shown in IKig. 5, and then, on breaking

]

|

J

i tions beyond will not be affected.

229,208

the circuit, the neutral armature will be re-
tracted, and the polarized armature will strike
the’ alm M and cause the lever or arm I to
move into contact with the plate N, and thus

establish an earth-connection at each station,

as shown in Fig. 6. When the line is 1n this
condition, should it be desired to ring the sig-
nal-bell at any station—say at station No.3—
a current in the reverse direction 1s closed
and broken as many times as there are stations
on the line between the central office and the
station 1t is desired to call, the first making
and breaking of the current having the effect
to remove the switeh-lever from the earth-con-
tact at station 1 by the contact of the polar-
ized armature with the arm M/, when the neu-
tral armature falls back, the second making
and breaking of the current producing the
same etfect at station No. 2, and so for each
succeeding station.
station which 1t is desired to call 1s not re-
moved, and, consequently, for the reason that
the polarized armatures at the succeeding sta-
tions are locked, as before explained and as
shown 1n Ifig. 4, while the polarized armatures
at the other stations are in the position shown
in Iig. 5, and free to oscillate. The bell at the
station which it is desired to call can be rung
from the central otfice by vibrating the polar-
1zed armature by alternate positive and nega-
tive carrents of less force or duration than
required to affect the neutral armature, and
as the current goes to earth at that station
the armatures of the instruments at the sta-
After the
station 1s called the switch-levers at the pre-
ceding stations are put on their respective
earth -contacts by the operation before ex-
plained.

What we claim as our invention, and desire
to secure by Letters Patent of the United
States, 18—

1. In an electric circuit, a series of switches

permanently connected to the main cireunit,
each of which switches 1s operated by an elec-
tro-magnet aeting to simultaneously put all
the switches to earth or to consecutively re-
move the same trom earth, substantially as
and for the purpose set forth.

-~ 2. In an electric circuit where continuity is
unbroken, a series of switches permanently
connected thereto, all of which switches are
simultaneously put to earth when their operat-
ing electro-magnets are discharged after a cur-
rent in one direction, and which are consecu-
tively removed from earth by succeeding dis-
charges of currents in the opposite direction
through their operating electro-magnets, sub-
stantially as and for the purpose set forth.

3. The electro-magnet, with its neutral and
polarized armature, in combination with a
orounding-- switeh that is operated by said
magnet when the same 1s discharged, substan-

tially as and for the purpose set forth.

4. The combindtion, with a polarized arma-
ture, of a bell- h&mmer attached thereto and
vibrated thereby, of a switch for establishing
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~ & ground-connection, which switeh when dis-

~ connected from earth locks said armature and.

prevents it from vibrating, substantially as
and for the purpose set forth, '

~ 5. The combination, with an electro-magnet,
of the pivoted lever I, carrying a neutral and

a_polarized armature of said magnet, of the
~ pivoted lever I, which is moved to one side

or the other by the backstroke of the neuntral

armature, according as one pole or the other |
ot the polarized armatures is attracted to the
electro-magnet, substantially as and for the

purpose set forth. |

- 6. The combination, with the switch-lever

| tion b, substantially as

L, provided with the arms M M/ aud projec-
tions @ a', constructed as described, of the
polarized armature provided with the projec-

set forth.

In witness whereof we have hereunto set

g

and for the purpose

20

our hands in presence of the subseribing wit-

GEORGE L. ANDERS.
THOMAS A. WATSON,

Witnesses:
ALEX. L. HAYES,
CARTHUR E. ANDREW,
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