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1 Claim,

My invention relates to electrical apparatus,
and it has particular reference to the organiza-
tion of such apparatus into indicating systems
for indicating at a remote office station the
movement of railway trains along a stretch of
track., More particularly, my invention relates
to the provision of indicating systems involving
electrical apparatus arranged to provide a mo-
mentary indication upon the occurrence of an
event.

It has been found desirable in railway 51gna1
and traffic controlling systems to provide at a
remote or central office station indications re-
lating to trafiic conditions existing on a streteh
of track, and other indications relating to a
change in such traffic conditions. Such systems
ordinarily are employed in conjunction with a
streteh of railway track divided into several in-
sulated track circuits, and such systems ordi-
narily incorporate a plurality of indicators,
usually of the visual type such as an electric
lamp, one for each of the track sections to indi-
cate the occupancy of such section, and a dis-
tinctive indicator, usually of the audible type
such as an electric bell, for indicating each
change in traffic conditions in the stretch. These
indications are, in accordance with the usual
practice, so controlled that each visual indica-
tion is caused to be displayed as long as its asso~
ciated section is occupied, and an audible indi-
cation is provided momentarily each time a sec-
tion becomes occupied.

Varicus schemes have heen proposed hereto-
fore involving apparatus arranged to effect con-
trol of each visual indication as long as its asso-
ciated secticn is occupied, and to provide a mo-
mentary operation. of the audikle indication
whenever a section becomes occupied. My pres-
ent invention has for an object the provision of
novel and improved means for effecting control
of indicators in the above described manner.

Another object of my invention is the pro-
vision of novel and improved means for effect-
ing 3 momentary control upon the occurrence of
an event.

A further object of my invention is.the pro-
vision of novel and improved means for enabling
any one or all of a plurality of control devices
to effect a momentary operation of an indicator
device.

An additional object is the provision of novel
and improved electrical apparatus involving a
thermionic tube arranged to effect only a mo-
mentary energization of the device upon oper-
ation of a control device,
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The above-mentioned and other important ob-
jects and characteristic features of my inven-
tion which will become readily apparent from
the following description, are attained in accord-
ance with my invention by controlling an indi-
cation device through the medium of thermionic
tubes each cooperating with a control device
arranged to control the application of heating
energy to the heating element of the associated
tube in such manner as to remove energy from
the heating element and at the same time im-
press a voltage across the anode and cathode
elements of such tube to cause current to flow
across the intervening tube space and through
the indicating device during the cooling interval
of the heating element of the tube.

I shall describe three forms of apparatus em-
bodying my invention, and shall then point out
the novel features thereof in the claim.

In the accompanying drawing, Fig. 1 is a dia-
grammatic view illustrating one form of ap-
paratus embodying my invention. Figs. 2 and 3
are each diagrammatic views illustrating modi-
fied forms of the apparatus represented in Fig. 1,
and each also embodying my invention. In
each of the several views, similar reference char-
acters have been employed to designate cor-
responding parts.

Referring to Fig, 1, the reference characters
TP with suitably distinguishing prefixes desig-
nate control relays, each governed by a condi-
tion, §such as the occupancy of an associated
section of railway track not shown. Each relay
TP, -as shown, is normally deenergized, and
upon occupancy of its associated track section
each relay is caused to be energized in a man-
ner ‘well known to the art and therefore not
illustrated in the drawing.

Each relay TP has associated therewith a first
indication device, such as an electric lamp, des-
ignated by the reference character L with 2
prefix corresponding to the prefix employed in
the reference character of the associated control
relay. FEach lamp I, is normally deenergized
and dark, and is caused to be illuminated when-
ever its associated relay TP is energized to close
its front contact and complete for the associated
lamp L an obvious circuit easily traced in the
drawing and including a suitable source of cur-
rent, such as a battery not shown but having
its opposite terminals designated by the refer-
ence characters B and C.

The _control relays TP also have associated
therewith a second indication device controlled
in common by all of the relays. The second in-




2

dication device may, for example, comprise an
audible indicator in the form of an electric bell,
designated by the reference character AK. The
bell AK is normally deenergized, and is energized
and caused to exhibit its indication when an op-
erating relay OR is energized to close its front
contact to complete an obvious circuit for bell
AKX, .

The operating relay OR is normally deener-
gized, and is caused to be momentarily energized
each time a relay TP operates from its normally
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released position to its picked-up position. The -

means for causing momentary energization of
relay OR comprise a plurality of thermionic
tubes designated by the reference character TT
with a suitably distinguishing prefix, one for
each control relay TP.

Each thermionic tube TT comprises an evacu-
ated or gas filled container 8 in which are dis~
posed an anode element 9 and a cathode element
{0, and each tube is characterized by the fact
that one of the tube elements must be heated in
ocrder to cause an electron or ion emission. As
shown in Figs, 1 and 2, the tube employed may be
of the indirectly heated cathode type tube in
which a filament element [{ is heated and in
turn causes the cathode element 10 to be heated,
or as shown in Fig, 3 the cathode element 0
may be directly heated. Also, the tube TT may
be of the two-element rectifier type as represent-
ed in Fig. 3, or of the grid controlled type shown
in Figs. 1 and 2. If the latter type tubes.are used,
however, the grid elements 12 are preferably
connected in circuit with the anode elements 9.

The apparatus is arranged, as represented in
the drawing, in such manner that when a con-
trol relay TP is in its normal released position,
the heating element of the associated thermionic
tube TT is energized. For example, heater ele-
ment 11 of tube TTI shown in Fig. 1 is energized
over an obvious circuit including back confact 13
of the associated control relay ITP and a.source
of current, such as a battery not shown in Fig.
1 but having its opposite terminals designated by
the reference characters B and C. In Fig. 2 the
heating energy is derived from a portion of a
secondary winding (4 of a transformer {5 hav-
ing its primary winding 16 connected to a suit-
able source of alternating current, such as a gen-
erator not shown in the drawing. In Fig. 3, sep-
arate secondary windings 17 and 18 provided for
transformer 15 are employed one for each of
the cathode elements of the tubes employed.

‘When a relay TP is caused to be energized and
picked up, its associated first indicator L is en-
ergized and accordingly displays an illuminated
indication ags long as the relay remains picked up,
ahd in addition, each time that a control relay
TP becomes picked up, operating relay OR is
energized during the cooling interval of the heat-
ing element of the thermionic tube TT associat-
ed with such relay. For example, when relay
ITP of Fig. 1 is picked up, back contact 13 of
relay {TP opens to deenergize heating element if
of the associated thermionic tube I'TT, and front
contact 13 of relay I'TP closes to complete the ob-
vious energizing circuit for the associated lamp-
{L.. The source of current is also impressed
across anode element 9 and cathode element {0
of tube {'TT and causes.a. current to flow through
the intervening tube space -and the winding of
relay OR during the cooling interval of heating
element tl of the tube. Relay OR accordingly
becomes energized and picks up to close its front
contact T and complete the obvious energizing
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circuit of indicator AK, whereupon that device is
caused to exhibit its indication until the heating
element 1 of tube ITT cools and cuts off the
electron emission of the tube, whereupon relay
OR becomes deenergized to in turn deenergize
device AK.

It is, of course, readily apparent that when
another control relay, such as relay 2TP of Fig. 1,
becomes picked up to cause its associated indica-
tion lamp 2L to display its illuminated indication
as long as the relay remains energized, relay OR
also is momentarily energized during the cocling
interval of the heating element i1 of the asso-
ciated thermionic tube 2TT. Indication device
AK accordingly is caused to exhibit its indication
momentarily when relay 2TP picks up.

When a control relay TP releases, however, its
associated indication lamp L is caused to become
deenergized but operation of the common indi-
cator AK is not affected. For example, when re-
lay ITP releases, front contact 13 opens to de-
energize lamp 1L, and to remove the voltage ap-
plied across the anode and cathode elements of
tube 1TT. It follows, therefore, that when back
contact 13 of relay ITP closes and heating ele-
ment f1 of tube ITT is energized to condition the
tube to be in its conducting condition, energy is
not passed by the tube since its plate circuit is
now on open circuit, hence operation of relay OR
and indicator AK are not effected.

It is, of course, to be understood that any num-
ber of control relays TP may be introduced into
the system for effecting control of the common
indication device AK, provided that each control
relay TP has associated therewith a thermionic
tube arranged as shown in the drawing. In addi-
tion, it is apparent that the apparatus of Figs. 2
and 3 will function to control the individual in-
dicator L. and the common indicator AK in a
manner substantiaily corresponding to that de-
scribed in detail in connection with the apparatus
of Fig. 1, it being noted that in Figs. 2 and 3 the
tubes T'T function as rectifier tubes and pass cur-
rent of only one polarity to relay OR.

An advantage of the apparatus embodying my
inventoin is the provision of means whereby a
single dependent front and back contact arrange-
ment on a control relay may be utilized to control
an indicator individual to the relay and an indi-
cation device common to a plurality of relays,
without requiring special contacts or contact ad-
justments on the control relays. Any number of
control relays may be employed, and the indica.-
tion may be operated on either direct or alter-
By utilizing the cooling interval
of the thermionic tubes, ample time margins are
provided for energizing the common indicator,
and all requirements for rapid relay operation
are dispensed with. Furthermore, the apparatus
is arranged to effect only single direction opera-
tion of the common indicator, that is, the com-
mon indicator AK is caused to operate only when
a section becomes occupied but not when it
becomes unoccupied.

Although I have herein shown and described
only three forms of apparatus embodying my in-
vention, it is understood that various changes and
modifications may be made therein within the
scope of the appended claim without departing

. from the spirit and scope of my invention.

Having thus described my invention, what I
claim is:

In an annunciating system of the class where-
in-a plurality of relays each governed by a con-
dition control a plurality of first indicating de-
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vices one for each of said plurality of conditions
and 2 second indicating device common to all of
said conditions to provide a continuous first in-
dication relating to each of said conditions and
a momentary second indication each time one of
said conditions changes from its normal to an-
other condition, the combination with said relays
and said indicating devices «f a plurality of
thermionic tubes one for each of said relays, a
plurality of circuits one for each relay and each
ineluding a normally closed contact of said relay
for supplying heating energy to the cathode of
the associated thermionic tube, and a plurality of
circuits one for each relay and each including a
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normally open contact of said relay for supplying 15
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energy to the associated first indicating device
and for impressing energy across the anode and
cathode elements of the associated thermionic
tube in series with said second indicating device,
each of said thermionic tubes. functioning as a
time limiting device to pass current to said second
indicating device only during the cooling off in-
terval of the associated cathode and as an asym-
metrical device to prevent feed-back of current
from said second indicating device to the first in-
dicating device associated with such tube when
another tube is passing current to said second
indicating device.
ARTHUR E. DODD.




