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To all whom it may concern:

Be it known that I, GEORGE LEE ANDERS,
of Boston, in the count,y of Suffolk and Stete
of Meseechueet‘os have invented a mew and

useful Improvem(,nt in Individual Signaling

Apparatus, of which the following is a specifi-
cation, reference bemg had to the ‘weompany

ing drawin os:

10.

This invention is-an improvement upon the
individual signaling apparatus described in

- Letters Patent No. 219,059, issued to me Sep-
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tember 2, 1879, in which mgmlmg apparatus

there is A dlbk the edge of which is an ob-
‘stacle to the movement of the bell-hammer, so
that the hammer is prevented from strlkmﬂ“
the DLell until the noteh in the disk is bwuwht'
opposite to the hammer-rod, and which dlbk is |
rotated to effect this result by the action, upon
~a ratchet-wheel attached to the axis of the.
disk, of a pawl vibrated by intermittent cur-

rents |
In the present invention the disk isnot used
and the bell 1s rung by a polarized eleetro

magnet, such as is commonly tised for ringing

bells by magneto-induction currents, and there

18 a neutml armature provided with a pawl,
. which acts upon aratchet-wheel, so as to effeet
~the rotation of the same by the v1bret1011 of the
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said armature, and the polarized armature is

alsoprovided mth a holding-pawl, which bears
against the teeth of the. letchet wheel and

prevents the bell-hammer lever from makin o

its full stroke until by the rotation of the

- ratchet-wheel a deep tooth on the same is
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brought opposite this holding-pawl, and when
both pawls are removed from the teeth of the

- wheel by reversing the current which operates
. the neutral armature the said wheel returns

40

 toits original position. |
In the accompanying dremngs? Figure 1 is

- the rear view of this signaling apparatus with
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the back plate of the inclosing- -CASe removed
Iig. 2 is an end view of the same. TFig. 3 i

a front view of the apparatus, showing the i 111-

dicator. Fig.4is aview showing the position

~of the ratchet-wheel when the bell can berung,
and Tig. 5 is a view shewing the position of
the armature when the retchet wheel can re-
turn to unison.

In these several ﬁn*ules the same letters re- |
fer to the same perts. -

Ad is a blllt’tble cese which mcloses the work-
ing parts of the eppemtus and atfords a sup-
port for the same, and B is a bell attached to
thls case.

- C 1s an ordinary polarlzed electro- magnet
sultebly attached to the front plate of the case
A, and D 1s its polarized armature, pivoted at
1ts center near the permanent magnet. To
this armature the bell-hemmer H is attached. 6o

I is a bar of soft iron opposite the poles of
the magnet, which bar is pivoted at one end
to the front plate of the case, and has pivoted
to 1ts other extremity a propelling-pawl, H.
This bar forms the neutral armatare of the 65
electro-magnet U, or, if made of other metal
than soft iron, has 2 a soft-iron armature for
sald magnet: etteched to 1t. A spring, S, at-
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tached te the bar ftcts to draw it away fmm
the magnet.

ILis a  ratchet- wheel *Lt,teehed to a suitable
shaft, K, supported in the case A, and with
the teeth of this wheel the pawl H engages.

| This pawl is formed to operate between the

pins b and ¢ in such a manner that when the 7c
armature is attracted toward the magnet the
pawl will be lifted away from the teeth of the
ratchet-wheel by its contact with the pin b,
and when the armature is drawn away fr om
the magnet the pawl will be acted upon by the
pin ¢ to lock the ratchet-wheel, so that the
other pawl, O, can be vibrated without chang-
ing the posi tlon of the ratchet-wheel.
The shaft K projects through the case: and
carries an arm, L, on the outmde of the case.
Arranged on the circumfe‘rence of a circle de-
scribed by the end of this arm are a series of

8o

perforations, a @ a,in the case, correspendmg

to the teeth ef the wheel, and M 1s a movable
pin, which can be inser ted in any one of these go -
perforations, so as to limit the movement of
the arm, for the purpose that will be herem—
after explemed Attached to this pin is a
small disk, N, to which the end of the arm 1s- |
opposite when the latter is against the pinand g5 .
the line is not in use.

To the upper end of the Vlbldtlllg pelanzed
armature D is attached a pawl, O, which en-
gages with the teeth of _the-retchet-wlleel- and
acts to prevent the return movement of the 100
sald wheel when it is 1oteted by the action of

| the pewl H
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The ratchet-wheel T is situated at such a | for moving the neatral armature to effect the

distance from the magnet and most of 1ts teeth
are of such a depth that the contact of the
pawl O with the said teeth prevents the bell-
hammer from striking the bell when the polar-
ized armature to which the bell-hammer 1s at-

tached is vibrated ; but by providing therateh-

et-wheel with a tooth whichis deeper than the

others the bell-hammer is able to move far |

enough to strike the Dbell when the pawl O
falls into this deep tooth. This deep tooth 18
situated at a different distance from the start-
ing-point of the ratchet-wheel m each ot the
apparatus of the series on the same circeutt,
and consequently a different number of 1m-
pulses for each instrument will be required to

~ bring this deep tooth opposite the pawl O, 80
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the pawl O when the ratchet-wheel is rotated |

as to admit of the bell being rung, thus en- |

abling any bell in the series to be sounded
without sounding any of theother bells. This
deep tooth is situated so as to come opposite

~to such an extent astobringthe arm L against
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the uppermost pin, and consequently the num-
ber of impulses required to effect this result

will depend upon-the number of teeth between

the pawl O and the deep tooth when the wheel
is at rest, and thisnumber is different in every
insbrument and depends upon the position of
thepin M. 1In the drawings this pin is repre-
sented in theeleventh perforation,and the deep
tooth is the eleventh from the pawl O when the
arm Lisagainstthe pin M, and consequently the
neutral arm-’uum I must be attracted by the
electro-magnet eleven times before the deep
tooth can be brought opposite the pawl O, so as
topermitof the bell beingrung. At each instru-
ment on the series the pin M will be placed in
different perforations, and consequently, as be-
fore stated, a different number of impulses will
be required for each station in order to ring
the bell. |

When the arm L is brought against the up-
per pin, ', the ratchet-wheel 1s held fixed, and
the pawl H 1n its movements works over the
teeth of the ratchet-wheel without rotating the
said wheel, the back motion of the armature
being arrested when a tooth isengaged by the

pawl.

The currents which are used for moving the
neutral armature are preferably of lower elec-

tro-motive force than the alternate positive
and negative currents which are used for vi- |

brating the polarized armature, the former cur-
rents being preferably derived from a battery,
and the latter being preferably the alternate
currentsproduced by amagneto-machine,which
latter currents must be each of such short du-
ration as to have no effect on the neutral arma-
ture, as shown 1in Ifig. 4. Battery-currents
rapidly reversed can be used instead of mag-
neto-induction currents. The polarized arma-
ture must be lighter than the neutral arma-
ture, in order that it may respond to quick im-
pulses that will not move the neutral armature.

The polarity of the currents which are used

r

rotation of the ratchet-wheel must be such as

to repel the upper end of the polarized arma-
ture; but a current of opposite polarity will
attract this end of the polarized armature and
withdraw both pawls from the ratchet-wheel,
thus permitting the arm L to drop down
against the pin and returning the ratchet-
wheel to the starting-point.

The apparatus is operated by transmitting
a sufficient number of currents of the same po-

larity to bring the deep tooth on the ratchet-

wheel under the pawl O, and then giving a s1g-
nal by vibrating the polarized armature by al-
ternate positive and negative currents of such
a character as not to affect the neutral arma-
ture, and, finally, after the signal has been
givel, lele asing the pawls and permlttmg the

'1’"1tchet wheel to come to the unison-point by

sending a current of such a character as to
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affect both armatures, but of a polarity reverse

to that used for rotating the ratchet-wheel.

Any suitable transmitting apparatus may be

nsed for sending and reversing these currents.
When a series of these individual signaling-

instraments are placed in an electriec cireuit,
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and it is desired that any two of them shall

have the facility of calling one another, this

can be accomplished by prowdmn each of 95

these instruments with a generator of mag-

ratchet-wheels of each of the two instruments
a deep tooth at that pointon said wheel which
is presented to the pawl on the polarized arma-
ture when the indicating-arm is opposite to
the signal-disk U, which is its position when
the line is not inuse. The stations having in-
struments with this provision can call one an-
other by sending magneto-currents for ringing
the bells of the respective instruments, and
as the other instruments on the circult have
in the normal condition no deep tooth under

the pawl carried by the polarized armature,

their bells will not be ruang.
In practice it is preferable to use the appa-
ratus coustructed as described, in which both

i of the armatures are operated by the same
magnet; but it is obvious that each of these

armatules may be operated by a separate mag-

| neto-induction eurrents, and providing on the
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net, and that each of the magnets may be in

an mdepundent cireuit.

‘What I claim as my invention, and desire
to secure by Letters Patent of the United
States, is—

1. The combination, with a polarized arma-
ture oscillated by alternate positive and nega-
tive currents, of a ratchet-wheel which is ro-
tated by the vibrations of a neutral armature

120

and forms an obstacle to the full movement of 125

the polarized armature except at any desired
point in said rotation, substantially as and for
the purpose set forth. |
2. An electro-magnet and polarized arma-
ture for refaining a ratehet-wheel in position

when said magnet is excited by currents of

one polarity, and releasing said wheel when

130
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. excited by currents of the opposite polarity, in
~combination with a neuntral armature for ro-

10
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tating said ratchet-wheel, substantially as and

for the purpose set for th.

3. A ratchet-wheel which, except whenin a
predetermined posttion, fmms or operates an
obstacle to the movement of a bell-hammer at-

tached to a polarized armature, in combination
with a pawl operated by a neutml armature

and rotating sald ratchet- wheel, and a pawl
operated by a polarized almature and retain-
ing or releasing the said ratchet: wheel, accord-
1nn‘ to the direction of the current operating
the neutral ar mature, substantially as and for
the purpose set forth.

4. In a signaling apparatus, the combina-

tion, with the ratehet-disk and pawls, ot a po- |

I‘LI'Med armature arranged to be operated by a.

- rapid suceession of alternate positive and neg-

20

ative corrents, and a neutral armature WhICh

‘is not affected thereby, but 1s operated  only

by currents of longer duration, substantially

as and for the purpose set forth.

%
1

5. The combination, with a polarized arma.-
ture operated by a mpld succession of post-
tive and negative currents,and a neutral arma-

ture not affected thereby, but operated by cur-

rents of longer dnratmn, of a movable signal
device operated by one of said armatures and
controlling the movement of the other.

6. The combination of the pivoted pawl H,

30

the locking and releasing pins b and ¢, and

the 1atehet-wheel substantially as and for the
pm pose set forth.

. The combination of the gravitating arm 35

fmd the adjustable signal for indicating “line
in use” or “out of use,” substantially as and
for the purpose set forth

In witness whereof 1 have hereunto set my

hand in presenceof twosubseribing witnesses. 40

GEORGE LEE ANDERS.

Wltnesses """"
ALEX. L. HAYES
A, K ANDREW..
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