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To all whom it may concern: . | ’

. . L -

" Be it known that I, James D. NzLson, a
citizen of the United States of Ameriea, and-

resident of Cincinnati, county of Hamilton,

=

State of Ohio, have invented certain new and
useful Tmprovements in Blectrical Signaling

L A}Spﬁﬁtm, of which the following' 1s a spec-

fication. -

10

M "*iilveiltioxi ' i’elﬂ{'ﬁ@ 10 gignﬂliﬂg appm:a-

tus, which include an electrical cireuit, 1n-

terposed in which are signaling devices, or
- boxes, which may be actuated to make and
. breask-the circuit and thereby to send n sig-

15

nals to &' main office. .
- The object of my invention is an appara-

~tus of this kind .wherein the actuation or
‘“pulling!” of one signal box automatically

prevents the running of another box until

 the first one actuated has iinished sending in
20
“pulled simultaneously, the one nearest the

its signal, wherein should two boxes be’

~office autonatically prevents those more re-

“mete from sending in thelr messa

&

~ has finished its message, and in which, should

25

30

the cireuit become broken or “‘opened’ be-

~ yond a signal, means is provided whereby
- .the box may still send in its message. This
- objeet is attained by the means described

the specification and illustrated in the ac-
companying drawings; in which, '
Figure 1 1s o diagrammatical view of an

- apparatus embodying my invention, show-

iy

. view upon an
- -boxes.

40

ing the office or recelving pari of the appa-
‘ratus, in detail, and the signaling devices, or

boxes'in & general way. Fig. 2 is a detail
enlarged scale, of one of the

A general deseription of my apparatus 1s

‘this: The circuit fs normally supplied with

an. undulating current, such as an alternat-

~ the ‘boxes are in their normal position, the

1

current does not pass through them, but
- when the handle or lever nf e

wh 71:)4::&;%’: 1s pulied,
this directs.the: current through that sigual
box. - In gomng through the hox, the-current

. '.Pa,se.ﬁ‘throug 1 & switch, which when vi-

i)

yrated, will send a signal to the main office. :

"This signaling switch is to be vibrated by a
‘wheel, which is heid locked by a clock mech--
“anjsm, which'in turn is locked by a pawl held

" normally in position by -a cam, which is con-

='i,,

nected to the armature of a magnet, through

- which the current passes when.the box is
65 pulled. ~The passing of the current through:

this maguet, vibrates the armature, and a | current ‘coming from the brush, ¢, in the of-

ges until 1t 5

l

certain number of vibrations of the arma-.

ture turns the cam a .distance such as to re-
lease the pawl, which has been locking the
clock mechanism. The clock mechamsm

“then vibrates the switch, which breaks the

circuit, and thereby sends the signal back to
the main office. The first break in the cir-
cuit has the effcet of changing the current

the circuit from an undulating one to a direct

current. Since It requires an undulating

current to release the clock mechanism, 1t 1s

seen that other boxes which may be pulled

will not have their clock mechanism released.

to send in a signal until the first box to be
pulled has completed its signal. Having
siven this general idea of the operation of
mny dwi{nej will now proceed to give a de-
seription more in detail.

leferring to Tig. 1: ¢, Indicates a source of
electrical energy from which a posttive cur-
rent proceeds to brush, ¢’. @, mdicates the
negative source of supply connected to a
brash, @3 @, i1s & eyhnder which carres
electrical conductors, «®, ¢, which contact
the brushes, o/, @®. «’, a® are semi-cylin-
drical rings mounted uponceylinder, a®.  Semt-
cylindrical ring, @8, is in electrical communi-
cation withtthe positive band, @*, and semi-
cylindrical ring, @, is in electrical communi-
cation with the negative band, o,
at, is rotated by & motor, B.  While the cyl-
inder, ¢4, is kept rotating, it is seen that the
brush, ¢, will Supply an undulating current to
the main line, C, which passes around & inag-
net, ¢/, and thence past the signaling deviees,
D, I/, D2 D8, ete., and thence to the ground
at ¢, beyond the last of the signaling de-
vices. At each signaling device, o switch, ¢,
1s inserted in the circuit.
norinally upward by the lever, d, of the sig-

.. : S ] \ : ' 3 . } . ‘ ’ » .
ing current, orv o ‘reversed current. - When naling device, so that 1t makes contact with
f

point, ¢', but when the lever, d, 1s pulled
downward, switch, ¢*, falis by gravity, or 1s
pushed downward by & spring, ¢, so as to
comsg into contact with point, ¢ which 1s
conaected with a wire, ¢’, which leads to one
pole, ¢, .of a polarized magnet, 1s wound
around that pole, Eroceeds thenée to & con-
Aact point, ¢’ thence 1s wound around the

other pole, ¢, of the magnet and passes -

thence to the switch, ¥, the vibration of
which.is to break the circuit to send the sig-

nal imto the office.” Switch, It, is pivoted at, -
£, and is held so that its end, f/, normally

makes contact with the point, ¢*, so that the

AR
Cylmder, .

Switch, ¢?, 1s held ¢
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~ tact point, ¢°, thence through the switch, F, |
the poles-of the magnet, ¢, ¢’
-contact point, % through the I

thence to.the

line, C, and thence onward to

- ries a wheel, 72, which is held in contact with

- apinion, g, of a clock mechanism. This pin--
10.

10n, g, has teeth, ¢*; at intervals, so that when

~ the pinion, g, is rotated, the teeth, ¢, will in-

e “termittently make contact with the wheel, 12
~ and raise that end of the switch, F,
 termuttently break the circuit at, ¢®. The |

15

and 1n-

pinion, g, is actuated by suitable clock mech-

- amism, which: is normally locked by a pawl,

G, whose end, ¢, makes contact with a cam,

- H, which is rotated by the vibration of arma--
. ture, K, which is pivoted at, e between the
“20

poles, ¢, ¢/, of the magnet. As long as the

undulating current is passing through the

~.cireult, C, the armature will vibrate between

95

30

the poles, ¢, ¢/, and its vibration will be COm-
municated through pawls, €3, ¢4 to a pinion,

h, mounted upon the shaft of the cam, H, so

that the vibration of the armature, E, com-
municates a rotation to the cam, H, in the di-
rection of the arrow, shown in Fig. 2. The
cam, H, has been set by the lever, d, through
the means of the intermediate lever, d’, in'a
Eosit_ion such that it will take a certain num-

er of vibrations of the armature, E, to bring

~ the notch, &', in the cam beneath the pawi,

.85

~clock mechanism, which will then actuate
the pinion, g, to vibrate the switch, F,-and |
40

- mechanism whereby the first break in the |
- elreuit caused by the vibration of the switch, -

40

- naled upon the shaft of a wheel, ¢°, up'%lry

50

F, will change the current from

(r, at which time the end, ¢% of the pawl, G, |

will drop into the notch, 2/, and release the

break the circuit at, f*, to send in ‘the signal.

I will now describe the clock mechanism
and the action of the levers, d, and d’, more
in detail, and will then call attention to the

a,(nis-;undu—

lating, to a direct one. Lever, d, jour-

which a coiled spring, ¢*, iswound. Lever,d,
carries & pawl, d¢?, which engages the teeth,
g%, formed upon the wheel, ¢°. "The. pulling

down of the lever, d, coils the spring, ¢*,
more tightly, so that upon the release of the

.pinion, the spring will cause it to be raised

again until it comes into contact with stud,

'- d*, at which point the arm of the lever, d;

20

will have made contact with the switch, ¢3,

- and have thrown it into contact with the

60

oint, ¢*. Pinioh, ¢°, meshes with a pinion,
| 3 ) 1 95 ‘ L4,
¢°, which in turn meshes with a small pin-

lon, g°, mounted dpon the shaft of pinion,
g%, the last of which is normglly engaged by

. the pawl, G. Pinion, ¢°, also intermeshes
- with-a pmion, ¢°, mounted upon the same

~ shaft with the pinion, g.

60

L) hrough . this
strain of gears, the rotation of the wheel, ¢°,
18 conveyed to the pinion, g, when the pawl,

ever, ¢, to the
| _ _ . to the ground at
¢?, when the handle, d, of a box has been
pulled. The. other end of the lever, F,.car-

920,378

| fice, may p'a)ss'-fhr'mighfth'e line, C, to the con- | G, has .i?elleaséd' the 'p'inion‘;, gﬁ; .. Lever, d; h'a,s_;' *-

a stud, *, which engages-the upper end of

secondary lever, d’, which is fulerumed at d°

‘and whose lower end, d°, is in the path of & =~
stud, 2, upon the cam, H.  When the lever,.
d, 18 pulled downward, it rotates the lever,: -

d’, about its fulcrum point, d°, and the end,

the pawl, G, is raised out of the notch,
and mterlocked-with the pinion, ¢8, and like-

70

-d°%, of the lever rotates the cam; H, so that =

75

wise places the cam, H, in relation to the - -
pawl, G, such that it will take a certain
number of vibrations of the armature, E, to
bring the notch, 2', underneath the pawl, G,

to release the pinion, ¢% to set the clock

80

‘mechanism in’ motion and .to vibrate the

| switch, F. | o

| P, to the positive pole of a battery M2 -~ -
7 When the first break in the circuit, C, is

‘made by the switch, F, the magnet, ¢/, be- 115

-

the lever, ¥, causes the cylinder, af,

 The first break in. the :'éircﬁit,

C, made by
main office (see Fig. 1) to cease -revolving

lme, C, from an undulating to a direct cur-
rent. The means by which this.break in the
current, C, 1s instrumental in creating this
change 1n the circuit, is as follows: Adjaceit
to eylinder, a*, is & magnet, J, whose arma-
ture, 9, when the magnet, J, is.deénergized,

1s drawn by a spring, 7', into contact with the

teeth, a% secured upon the end of the eviin-
der, ¢*, in order to.stop the rotation thiheof.
The connection between the shaft, @, 0f the
cylinder, a*, and the shaft, b, of the motor,
B, is frictional, so that when the pawl, 4,
engages with the teeth, a®, the rotation of the
cylinder, a*, is stopped. The coils of magnet,

, are connected by wires, m, with a positive

pole, of a battery M.and upon the other side

are connected by a wire, m’, to a contact
point, m?, which stands adjacent to the arma-
ture, ¢'®, of magnet, ¢’. When the magnet,
¢', 1s energized, the armature, ¢, stands in
contact with the point, m*® ‘I'lie opposite
end of the armature, ¢', is connected by a
wire, m®, and a wire M’ with the negative pole
of battery M. Adjacent to the free end of

.armature, ¢', is a second contact point, m?,

from which-a wire, m?, leads through a gong,

comes .deénergized for -a moment and the
spring, ¢'t, then draws the armature, ¢', into
contact with the contact point, m*. This
_breaks the circuit from. the. battery, M,
through the magnet, J, which deénergizes
the same and permits the spring, §/, to d

(

at the

85

-and thereby changes the current in the main

90

95

100 .

105

110
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raw . -

the armature, J, into contact with a tooth, - .

-a®, thereby stopping the rotation of the
cylinder, a*; and changing the current in the, -

main fing, ¢, to a direct current. The re-
turn .movement of the armature, 7, toward
the magnet, J, is retarded by clock work, 43,
so that the mtermittent energy of the mag-
net, ¢’,"while the switeh, F, 1s vibrating, 1s
not of sufncient duration to draw the arma-

125

130
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ture, §, back into contact with the magnet, J,
so that the armature, j, remains in contact
with the teeth, ¢, until the lever, d, has
-eeained its normal position in contact. with
the stud, 42, and the clock work, ¢ through ¢°,
has come to rest. While the armature

10
is in contact witl. the point, m*, the curre%t

10

20

eircudt, G, again.

passes through the wire, m? the armature,
¢ “the wire, m®, through the gong, P, and
causes the same to ring in response to the
vibrations in the switch, I, and thus gives a
signal at the office. As soon as the clock-
work, ¢ through ¢’, has come to_ rest, the
steady direct current through main line, C,
will hold the armature, ¢, in contact with
the -point, m?® causing the magnet, J, to re-
main energized, thereby throwing the arma-
ture, 4, out of contact with the teeth, ¢°, and
permitting the cylinder, ¢*, to start rotating
again and starting the undulations in the
As long as the current tn

“the circult, C, remains direct, no clock-work

of a box can be released, since it takes an

“undulatine current to vibrate the armature,

3{)

be

E. Thus, after the box has started to seml

in its signal, its message cannos be inter-
rupted by the sendmg of a message through

another pox. |
Should the levers, d, of two or more ‘boxes
pulled simultaneously, the messages of all

 boxes except the one ncarest the office are

40

60

Ceurrent was cub oi

switch, B, is connected by a

the point, 77,
-, instead of

point, ¢

cut off automatically by the box nearest the

office in the following manner: Adjacent t0
the notch, 2/,

am, H, has a tooth, A%, which
just before the time the notch, &/, comes to
register with the pawl, (G, makes contact
with a switch, R, which is pivoted at, r, and
stands adjscent to the cam, I, and carries 1t

o contact with point, 7, which isconnected
hy a wire, r*, with the contact point, ¢, 0

‘which the wives of the poles, e, €/, of the

The pivot, r, of the
wire, r*, with
When the switeh, I3, contacts
ihe current from the main hines,
passing through the wire, ¢,
and on to the other boxes, is turned from the
through the wire, -r"*,ﬁu*ough the

maguet are connected.

the ground.

switeh, I, to the wire, 77
orouid, at, . Thus, before thd boxes more
Canote from the main office, whigh may have
been -pulled al the same mstant with Lhe
nearer box, have reached the point where
their eams, 1L are brought to » posttion to
release their pawls, G, (heir current 1soeut
off wid their armatures, 1,
\ £ - ! : . v
ine.  Thus the cam, 1) the depressed lever,
4. the pawl, G, the armature, 1, and the rest
oF the mechanism of the box will all be Held
in the position in which
1 from
hox has finished sending mits message,

ihem untid the hist
A

the armabure, 7, has been brougnt bhack mto

contact with the magnet, o, again starting

on undulating current in the main line, €, |

and then to the

will stop vibrat-

they were when the:

aiinit

sienals.

sufficiently to vibrate the armature,

. e — — il = ——F

8

to finish the vibrations of the armature, I,
1 the boxes that have been stopped to allow
them to send in their massages. 1f there
be more than two of these boxes which have
been stopped, it is seen that the one neaver
the office will send in its message fivst, smee
it will cut off boxes more remote than it
until it has finished 1t8 message.

Should the cireuit, (¢, become broken and

left open heyond a box, 1 have provided

means whereby the boxes between the
break and the main office may send in their
Lever, d, of each box is provided
with a strip, d7, which rides over traclk,
d#, of conducting material.
s mounted upon the lever, &', and carries
the strip, d7, is of insulating matertal. The
strip, d7, is connected by a wire, d*°, with
contact points, ¢°, to which the wires from
the poles, ¢, ¢, of -the magnet lead.
track, d®, is connected by wire, d", with a
condenser, d'*, which is connected at d3, to
the ground. Now, should the circuit be
open bevond a box, when the lever, d’, 1s
depressed by the lowering of the lever, 4,
strip, d7, comes into contact with the track,
d%. Thereupon the carrent flows from the
circuit, C, to the point, ¢, thence from the
point, ¢'°, through the strip, d?, to the
track, d®,

the condenser, d2. The magnet, ¢, ¢, 1s
made of o strength such that the winding
about one pole, ¢,
i, to

release the clock mechanism and to send 1n

the signal.

What I claim 1s:
1 In-an electrical signaling apparatus the
combination of an electrical cireult, o means

of sending an undulating current through -
the cirenit, sienal boxes each having a elr-

cnit breaker, an operative mechanism for
the circuit breaker to be set in motion by
an undulating current and a lever for -
recting the current from the eircuit through
the-signal box and a means actiated hv
the breaking of the cirenit to change Phe
undulating current to a direct cnrrent.

9 o an electrical sivnaling apparatus the
corabination of a circuit, @ means of sending
an undulating current through the cireult,
siemal boxes each having a cireuit brealer,
operative mechanisin for actuating the cu-
cuit breaker, o means for Jocking the oper-
ative meehanism, an clectro-magnet having
v vibratine armature, means for actuating
the armature and the lockmg mechanism
whereby a certain nuniber of vikirations of
he armature releases the locking mechan-
ism, and a lever for dirceting the current
(rom the circuit through the electro-magnet
and g means actuated by the breaking of
the cireuit to change the undulating current
to a direet current.

5 In an electrieal signaling device the

Strip, d", which

The

thence through the wire, ¢, to:

70

79
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o
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energizes the magnet
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15

~1sm for the eircuit breaker to be set in |

20

to
i

30

ol
o

40
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combination of a circuit, a rotating pole [

changer for undulating the

eurrent passing
through ‘the circuit, signal

boxes each hgv-

Ing a circuit breaker, an operative mechan-
ism for the circuit bresker to be set in

motion by an undulating current and g
lever for directing the current from the ¢ip-
cuit through

rotation of the pole changer to change the
current through the circuit to a direct

eurrent.

4. In an electrical signaling device the
combination of a cireuit, a rotating pole
changer for undulating the current passing
through the circuit, signal boxes each hav-
Ing a circuit breaker, an operative mechan-

motion by an undulating current and a
lever for directing the current from the cir-
cutt through the box, an electro-magnet,
situated adjacent to the
having an armature to be brought into con-
tact with the pole changer to check its
rotation when the said magnet is deéner-
gized, a source of electrical energy . con-
| and a switch actuated

by the circuit breaker to divert the current
from the electm-magnet, when a box has.

pulled. o

5. In an electrical signaling apparatus the
combination of circuit, a means for sending
an undulating current through the circuit,
signal boxes each having a cireuit breaker,
operative mechanism actuating the ecircuit
breaker, a means for locking the operative
mechanism, an electr -magnet having a vi-
brating armature, means for connecting the
armature and the locking mechanism where.
by a eertain number of vibrations of the ar-
mature releases the locking mechanism,
Imeans actuated by the armature just before
1t completes the said number of vibrations to

ground the current beyond the box for pre-

venting the sending in of messages by two

sinultaneously pulled boxes, a lever for di-

- Tecting the current from the circuit through

~the box and a means actuated by the break-

- 1ng of the circuit to change the undulating

current to a dirvect current,.

| xh the box and a means actiiated
by the breaking of the circuit to check the

~densers placed beyond each

mechanism, a
mechanism, a cam for releasing the pawl, an
an armature situated be-.

pole changer and | tween its poles, means for connecting tiie ar-

- Witnesses:

ﬁzo,a?& _-

6. In an electrical signaling apparatus the
combination of a-circuit, a means of sending

an undulating current through the same, sig-
-nal boxes each having a circuit breaker, an

operative mechanism for the circuit breaker

- set In motion by an undulating current and s

lever for directing the current from the cir-

curt through the box, a means sctusted by
the un-

the breaking of the circuit to change t
dulating current to a direct current and con-

ce and means actuated by the pulled lever
of the box for Iiutting the condenser into Cir-~
cutt when the lever is depressed. .

.

_7.. An electrical signal hox consistingbf a,

box from the of: -

55

G0

65

circult breaker, an operative mechanism for -

actuating the circuit reaker,
controlling the movement of
pawl for locking the operative

electro-magnet,

mature and the cam whereby a vibrat'on of
the armature rotates the cam and a switceh

actuated by the pull-lever for putting the

electro-magnet into circuit.

8..in an electrical
cireult, signal boxes,
means whereby the pulling of the lever turnes
the current through the box, a mechanism
carried by the box for breaking the circuit to
send a signal, a condenser adjacent each box,

ated by the movement
mechanism to throw the switch and place the

signaling apparatus. a
a lever upon each box,

a Eull—lever for
the operative

70

80

' a switch for the condenser and a nieans actu~ .
of the circuit breaking -

85

condenser into communication with the box,

- 9. In an electrical

signaling apparatus, the

combination of a normally closed ecircuit, a

signal box normally out of circuit, a lever in
puts the box in cir-
locked signaling apparatus
in the box, means whereby the pulling of the
apparatus, & con- -
denser adjacent to the box and means for

the box whose pulling
cuit, & normally

lever releases the signaling

putting the condenser into circult when the

lever is pulled. T
- JAMES D, NELSON.

Warrer F. Murray,
AGNES McCorMACK,
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