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2 Claims.

This invention relates to selectively operated
circuit contrelling devices of the step-by-step
operated type and which are commonly kaown
as selectors,

The object of the invention is to provide im-
provements in a device of the type above men-
tioned to make the device suitakle for use in an
emergency signaling system.

A feature of the invention resides in a cam
provided in the selector to control the operation
of an emergency signal device.

In the drawings,

Figs. 1 and 2 are respectively a top view and a
side elevational view of the selector with the in-
vention embodied therein.

Fig. 3 is a schematic diagram of a signaling
system showing an application of the inventicn.

Fig. 4 is a diagrammatic illustration of a radio
signaling system in which the invention is found
useful; and,

Fig. 5 is an enlarged view in perspective of a
portion of the wheel of the selector and showing
the cam mounted on the wheel and a set of con-
tacts operated by means of the cam.

The selector is found useful in selectivé sig-
naling systems comprising & central signaling
station and a plurality of substations to be selec-
tively signaled by the central station and pro-
vides means for controlling the operation of an
emergency signaling device alt each substation
when. an emergency signal for all substations is
sent from the central station.

The improved selector may follow the general
form of the selector illustrated and described in
Joseph C. Field Patent 1,343,256, issued June 15,
1920, and reference may be had to that patent
fer an understanding of the general form and
arrangement of most of the parts and the gen-
eral manner. in which the selector may be oper-
ated. To simplify the description and tnder-
standing of the invention and not in the sense
of limiting the invention to that particular form,
it will be assumed that the invention is embodied
in a selector of the type shown in the above-
mentioned patent.

The selector is so constructad and arranged
that it may be operated rapidly and accurately
in response to alternating current impulses and
comprises a polarized electromagnetic driving
device, a centrally pivoted armature, a stepping
or actuating pawl driven by means of the arma-
ture and a wheel operated in an advanced move-
ment by means of the pawl. The wheel cairies
a wiper contact and is rotated in an advanced
movement to carry the wiper contact into en-
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gagement with the desired one of a group of
fixed contacts, the wheel being advanced one
step for each impulse received by the electro-
magnetic driving device, A return spring is pro-
vided in each selector to return the wheel to
starting position and reieasable holding means
are also provided to hold the wheel in various
advanced positions against the action of the
return spring. )

As shown in the drawings 5—35 designate the
windings of the electromagnetic device, § the
centrally pivoted armature which is polarized by
means of the permanent magnet 7. Altached
to the armature 8 is an elongated S-shaped arm
8 carrying at its free end a pin ¢ and at a point
intermedate its ends a pin 18, both pins being
adapted to engage a pivoted lever {2 carrying at
its outer end a stepping pawl 13. The coils 5—5
and the cores on which they are wound are sup-
ported in a bracket !9 mounted on o bhase 4,
Carried by the supporting bracket 1% is g frame
comprising upper and lower members or plates
i4 and {5 fastened together and between which
there is a pin 18 upon which the lever 12 is piv-
oted in position to move the stepping pawl 13
into engagement with a ratchet wheel 17 mount-
ed on a shaft {8 journaled in the frame members
{4 and 5. By means of a spring 45 the ratchet
wheel 17 is normally retained in a position with
a pin thercon (not shown) in engagement with
a step member (not shown) but which is sup-
ported on the under surface of the plate 14,
The stepping pawl {3 is normally held against
the stop pin §0 supported on the plate {5, the
prawl 18 being normally held in this position by
means of a spring §! which is attached at one
end o the pawl {23 and at the other to the piv-
oted lever {2, an adjustable pin §2 mounted in a
prejection of the plate {4 limiting the forward
fravel of the pawl {3. By means of g spring 43
secured at one end to the lever 12 and at the
other to an arm 2§ mounted on the plate (85,
the lever §2 is normally held in the position
shown in Fig. 1 and with the stepping pawl 12
out of engagement with the ratchet wheel 7.
The pins 9 and 128 engage the pivoted lever 12
upon opposite sides of the pivot axis or pin (8
and upon opposite faces in such manner that
with each movement of the armature §, in either
direction the stepping pawl 13 will cause a one
step advance movement of the ratchet wieel §7.

MIcunted upon the shaft 18 carrying the ratchet
wheel {7 and movable therewith is an apertured
wheel 20 carrying a contact spring §3 in the free
end of which is a contact 21 adapted to cooperate
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with a plurality of fixed contacts 22, 28 and 24
mounted upon an insulating plate 25 secured to
the plate {6. Holding ping 2%, 28 and 22 cer-
ried by the wheel 28 are adapted to ccoperate
with a holding spring 38 insulatingly mounted
on the plate L. The helding pin 22 is leeated
in a definite position on the wheel 249 while the
holding pins 27 and 238 are made remcvable so
that they may be secured in any of the holes 54
provided in the rim of the wnecﬂ 28, the location
of the holding pins 27 and 28 depending on the
particular code of impulses to which the selector
is to be made responsive. The spring 35 normalily
bears against the insulating knob or roller &7
carried by the lever {2 and is so tensioned or
bowed that in the neutral positicn of the arma-
ture 6 the free end of the spring 3% which is pro-
vided with a curved projectiorn. 28 extends inside
the circumference of a circle dascribed by the
holding pins 27, 28 and 29 in the movement of
the wheel 298. As the armature § moves, how-
ever, in response to current impulses through the
windings 5—5 of the electromagnets, the mova-
ments of the lever {2 wiil move the nrojection 33
outwardly beyond the periphery of the wheel 23
and when the ratchet wheel {7 is moved bv means
of pawl {3, in accordance with current impulses
sunplied to the windines 8—5, and to a position
where one of the pins 27, 28 or 29 is opposite the
projection 38. and the sslecfor is deenergized,
the spring 35 will move inwardly to bring the pro-
jection 38 into engagemsent with that pin to heid
the wheel 20 in the position to which it has been
advanced. A helding pawl €8 is provided to en-
gage the ratchet wheel 17 and vrevent dropping
back of the ratchet wheel {7 during the time that
the armature 8 is traveling from one extreme po-
sition to the other in resvonse to a change in po-
larity of the energizing current.

The wheel 28 may be stepped around to bring
the contact 21 into °elr=ctivr= engagement with the
fixed contacts 22, 23 and 24. ¥ach of these con-
tacts may be in control of a circuit including a
bell or other signal device. The selector may
therefore be operated to selectively control the
signaling devices served hy the fixed contacis 22,
23 and 24,

In the present invention, the wheel £8 is
equipped with a cam of particular form and con-
struction and a pair of normally open contact
springs is mounted on the selector to be operated
by means of the cam.

Selectors of the generfﬂ type aheve described
and not having the improvement provided in the
present invention are commonly used in selective
signaling svsterns employed in train dispatching.
The selectors are located in substations com-
monly called way stations of the system and may
be operated by cods impulses sent from 2 central
station, the code impulses being sent hy onera-
tion of suitable code sending keys or by operation
of some other suitable impulse code gending do-
vice. When the impulses ars sent all selectors
connected to the signaling system operate to ad-
vance the wheels 28 so that the confacts 21 ave
moved toward the fixed contacts cf the selectors.
The impulses are gent in grouns with an appreci-
able pause hetween each group. The
having its heolding piing arranged for the ccde
signal sent will be finally advanced to a position
where the contact 21 engages one of the fixed con-
tacts 22, 23 or 24. The other selectors will re-~
turn to normal position during the pauses between
the groups of code impulses. By use of the se-
lectors it is therefore possible to selectively con-
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trol the operation of signaling devices at the way
stations.
In the present invention 2 cam [{§ is secured

to the upper surface of the wheel 28 in the se-
5 lectcr and is ro’nated by meang of the wheel 28
into « gagement with a knch {i! pro-
Dder surface of a relatively 10-‘5
spring contact {12 of a pair cof contacts {4
Tha cwm ii?is an incline type cam having an up-
oiccting pertion {64 and a downwardly
portion {i%. The finger portion
115 siopes downwardly from the upper end of the
portion {{4 and into engagement with the wheel
rim
The lower end of the portion
an angularly disposed aper-
»Pct OOlLlO.] $i1% which iz secured fo the
120 by means ¢ =z kolt {47 which extends
12 apariure in the {o qt pertion H8 an
of the holes §4 in the rim of the
e f S0 mcunfed cn the

er

23 and is curved ©o foll:-w the form of thse
ot L’qe whegl ?

cam i i3
almost complete cyclic movement
of the wheel 28 is requived to hring the cam 14D
from siarting positicon o a position in which it
will engage the k?ﬂb iif. The normal n siticn
t the 113 is shown in full lines in

1 operating positicn in qntted

cam

2 and the f
igures. The wheel 22 rotates in
tion indicated by the arrow in ¥ig. 1 and
= counter-clockwise. The selector ms

rated to bring the cam {48 from thes full
"'on shown in Figs, 1 and 2 to the dotted
n shown in these figures. During this

2307 t, the finger po tion 145 is gradually
35 moved in successive steps under the knob §1{ and
gradually flexes the 3 e1atlvnly long spring finger

contact 142 into engagement with the shorter
spring contact 118 of the pair of normsally open
contacts $i23. '"The spring contacts ({2 and {15
as shown in Fig. 3 may be in a local circuis {12
including a source of current supply !%% and a
signal device {214,

The contacts {43 are insulatingly supported as
shown in Figs. 1 and 2 on an angle bracket {22
which is supported by means of the screws §22
on a downwardly extending side portion of the
plate 14, The position of the contact springs
118 relative to the cam 119 is such that the cam
{18 will not only cause closing of the contact {12
against the contact §!8, but will also cause up-
ward flexing of the contacts 112 and {8 when
the high point on the cam {{8 is brought almost
directly under and in engagement with the knob
{11, The wheel 28 has a tendency to rotate back
to normal position under action of its return
spring £5 between ecach successive impulse ap-
plied to the selector. In this brief clockwise
movement of the wheel 28, the extent of move-
ment is not sufficient to cause opening of the
confacts 1423 since the cam 13 is not carried out
of engagement with the knob i!{ and the upward
flexure of the contact 113 under the action of
the cam {48 has built up sufficient spring tension
in the contacts 1{2 and {8 to hold the contacts
in engagement during the slight return move-
ment of the wheel 28. The local circuit ({9 will
therefore remain closed during this brief period.

The cam {18 is made with the long sloping
finger portion {{% sloping downwardly in the di-

ection of the forward rotation of the wheel 29
and following the curvature of the rim of the
wheel and is so arranged on the wheel 28 and
relative to the knob {i1] that when the wheel
20 is rotated to bring the cam (!9 to the position
shown in Fig. 5, the contacts 113 will be closed

40

80

60

70 T

75



2,387,486

before the cam 18 reaches its final operated
position and that from then on until the cam
i18 reaches its final operated position, the con-
tacts 13 will be flexed upwardly to accomracdate
the rising form of the cam. It will be seen
therefore that even when the wheel 28 roiates
slightly backward between pulses, and the cam
18, in effect, slides under the knob #{1, the con-
tacts 143 still remeain closed to keep the local
cireuit {19 closed and the bell 12§ still operating.
If the cam {18 were not made with the relatively
long sloping finger portion {18 and the contacts
£18 were not fiexed by the cam {18, the contacts
113 might open on g slight return movement of
the wheel 20 and the local circuit 148 would be
opened and the bell signal (2§ would stop ring-
ing until the cam closed the contacts 1i3 again.
- The selector embodying this inventicn may be
used as shown in Fig. 3 in the selective signaling
system. In this figure 78 and 7{ designate line
wireg extending from a central transmitting or
dispatcher’s station A to a plurality of receiving
or way stations B and C. At each way station
there is a selector 72, the windings 5—3 of which
are connected in bridge of the line wires and in
series with a condenser 74 and two impedance
coils 78—718. Rach way station is also equipped
with a signaling bell 78 under conirsl of the
selector thereat and a telephone set 77 included
in g normally open bridge of the line wires, A
single baitery 78 in each way station may serve
for operating the signal bell 76 and for furnish-
ing current for telking purposes. At each way
station there may be additional sighaling devices
such as 79 and 88 which may he exactly like the
signaling bell ¥6 controlled by the selector and
operated from the local battery 78.

At the transmitting staticn A there is a msain
battery 8% for supplying current for operating
the selectors at the way stations. This battery
is normally disconnected from the line wires and
may be connected therewith by the operation of a
relay 83. A pole-changing relay 87 is provided
for reversing connections from battery 85 to the
Hne wires. The relays 88 and 87 are connected
in parallel and in ecircuit with a local battery 28,

€9, 85 and 8!. The transmitier 88 is for calling
way station B, 8§ for calling way station C, and
891 for calling both way stations in case of
emergency. The transmitters are adapted to ro-
tate in the direction of the arrcw and are pro-
vided with teeth to control the cperation of con-
tact springs 88 and 87 in circuit with the pole-
changing relay 87. Certain of the teeth in the
transmitters 89 and 88 are blccked cut by means
of one or both adjustable cams 84 and 95 to ob-
tain the particular number and combination of
effective teeth for calling purposes. The free
end of contact spring 87 of transmitters 289 and
38 is bent downward and carries at the extremity
thereof an- insulating roller 23 which, as the
transmitter rotates is adapted to ride on top of
the cam %5 and separate contacts 8 and 87 dur-
ing the time of passage of the cam 2§, and the
contact spring 85 of each transmitter is normally
out of engagement with the rotatable disc there-
of and during the reveolution of the dise of each
transmitter, contact spring 9% is in engagement
with the disc maintaining the circuit of relay &8
clesed to connect battery 85 to the line wires 19
and T¢. It is to be understood that when poten-
tial of either polarity is applizd to the line for a
sufficient interval, the condenser T4—714 becomes
charged, whereupon the flow of current through
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5 that an emergency signal is being sent.

3
the electromagnet coils 5-—38 ceases and the se-
lector magnets release, allowing the wheel 29 to
return to normal position. These transmitters
will operate to cause the sending of signal im-
pulses divided intc three groups with appreciable
pauses between each group of impulses. Upon
the sending of these impulses the selectors at the
way stations will step their wheels 28 around in
the direction indicated by the arrows, to move
the wiper contacts 2f towards the fixed contacts
22, 23 and 24. 'The holding pins 27 and 28 on
the selector at station B are so set that this
selector will reach a contact-making position
when the transmitter 88 is operated, the holding
pins serving to hold the wheel 28 against return
t0 normal position during the interdigital pauses
between groups of impulses. All cther selectors
in the system will return to normal position dur-
ing the interdigital pauses when the transmitter
89 is operating. The selector at way station C
has its holding pins set so that this selector will
reach & contact-making position when the trans-
mitter €9 is operated. All other selectors will
return to normal position during the interdigital
pauses. The signaling device 18 at way station
B will therefcre be operated when the trans-
mitter 83 is operated and the signal device 78
at way station C will be operated when transmit-
ter 98 is operated. Cther transmitters (not
shown) may be provided at the central station A
to selectively cause the selectors at the way sta-
tions B and C to advance to the contacts 23
and 24.

When the transmitter 84 is operated all selec-
tors 12 in the system will be operated to step
the wheels 28 arcund as far as they can go.
Since the transmitter 8f has no cams 94 and
88 provided therein and will not operate to cause
interdigital pauses to cccur in the series of im-
pulses sent and the impulses sent will be of suf-
ficient number to step the wheels 28 around to
bring the camg {18 into engagement with the
knobs 11, the signal devices {12! at all way sta-
tions will ke brought inte cperation to indicate
The
system, including selectors cf this invention may
therefore be used in selectively signaling way sta-
tions from a central station and in simultane-
cusly signaling all such way stations to indicate
an emergency condition.

The improved selector might also be used in a
radio system for bringing into operation signal
devices at remote stations to indicate that an
S08 call is about to be sent. In this case as
shown in Fig. 4, a central station A might send
a radio signal to substations B and C to indi-
cate an emergency condition. Station A in this
case would be equipped with a transmitter 81
shown in Fig. 3 and the substations B and C
would be equipped with the improved selector
72 and the signal devices 121, the only difference
between the systems shown in Figs. 3 and 4 be-
ing that in Fig. 4 the central station is equipped
with radio transmitting apparatus indicated by
the box 124 to transmit the emergency signal by
radio, and the substations B and C are equipped
with radic receiving apparatus indicated by the
boxes 125 and (26 to receive the radio signals
and cause operation of the selectors 72 in accord-
ance therewith. Radio signals sent %o cause
operation of the selectors to indicate an emer-
gency might be continued over & relatively long
peried to insure operation of the selectors even
when storm and other atmospheric conditions
are such that radio signaling is difficult. To
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take care of such conditions it is contemplated
that the transmitter 9! would be arranged to
send the impulses for a long enough time for the
interfering atmospheric conditions to change to
a more favorable condition for radio signaling.
It has been found, for instance, that when the
signals are continued for about three or four
minutes during storm ccnditions the signals will
get through from the transmitting station to the
substations at some time during this period. The
transmitter 21 in this case would be arranged to
continue in operation for a locng enough period
to insure stepping around of the cam 8 to a
circuit closing-cendition for the contacts 142 and
118 at some time during the sending of the emer-
gency sighal impulses,

What is claimed is:

1. In a step-hy-step operated selector compris-
ing a wheel operating against a return spring for
said wheel, and electrecmagnet means to advance-
rotate said wheel in step-by-step movements, in
combination, 2 cam mounted cn the rim portion
of said wheel and having a long curved finger
portion pointing in the direction of advance
movement of said wheel, said finger portion fol-
lowing the curvature of the rim of said wheel
and gradually sloping upwardly from the plane
of said wheel, a set of leaf springs supported
above the plane of said wheel and arranged in
normasally open ccntact position, one of said leaf
springs being relatively long and extending into
the path of movement of the higher portion of
said cam, said cam being operable to pass part
way under said leaf springs to move said leaf
springs into closed contact condition and still
further flex seid leaf springs to build up contact
pressure therein, and the slope of the finger por-
tion of said cam and the flexure produced in
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said leaf springs by means of said cam being
such that a one-step return movement of said
whee]l will not release said leaf springs from
closed contact condition.

2. In a step-by-step operated selector com-
prising a wheel operating against a return spring
for said wheel, and electromagnet means to ad-
vance-rotate said wheel in step-by-step move-
ments, in combination, an L-shaped cam mount-
ed on the side of said wheel and having an end
portion extending normal to the plane of said
wheel, a curved finger portion continuing from
the outer end of said end portion and gradually
sloping downward to the plane of said wheel and
in a direction of advance movement of said wheel,
a set of leaf springs supported above the plane
of said wheel and having ncrmally cpen contact
peints, one of said leaf springs extending beyond
the contact point thereon and into the path of
movement of the higher portion of said curved
finger portion of said cam and arranged to grad-
ually ride up on said curved finger portion of
said cam when said wheel ig advance-rotated to
bring said cam under said leaf springs, said cam
operating to pass part way under said leaf springs
to first move said leaf springs into such position
that the contact points thereof are in closed cir-
cuit condition and then still further flex said
leaf springs to build up spring pressure therein,
and the slope of said finger portion of said cam
and the flexure produced in said leaf springs by
means of said cam being such that during a
slight return movement of said wheel the contact
points on said leaf springs will remain in closed
circuit condition due to the follow-up spring
pressure developed in said leaf springs by means
of said cam.

ALBERT H. MILLER.



