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My invention relates to speed responsive ap-
paratus, and more particularly to apparatus to
detect whether the speed of a vehicle is greater
than or less than a predetermined value. A fea-
ture of my present invention is the provision of
novel and improved apparatus for causing op-
eration of traffic governing mechanisms in ac-
cordance with the time required for a vehicle to
bass over a given section of its path of travel, the
time interval being adjustable. Other features

and advantages of my invention will appear as the -

specification progresses.

I will describe one form of apparatus embody-
ing my invention, and will then point out the
novel features thereof in claims. ,

The accompanying drawing is a diagrammatic
view showing one form of apparatus embodying
my invention which form detects whether or not
a railway car passes over a given distance of track
in greater than or less than a predetermined
time interval. Such detection is used to control
traffic governing mechanisms such as derails,
switches, signals, car retarders, etc., with the
result that the mechanisms are selectively con-
trolled in accordance with whether or not the
speed of a car is greater than or less than a given
value,

Many applications for my invention will natu-
rally suggest themselves to those skilled in the
art, and it will be understood that I do not wish
to limit myself to railways; the form of appara-
tus disclosed in the accompanying drawing will
serve to illustrate the many places where my in-
vention may be used.

Referring to the drawing, the reference char-
acters 1 and la designate the traffic rails of a-
railway A over which traffic normally moves in
the direction indicated by the arrow. Two
sources of light L1 and L2 are disposed along the
‘railway track each of which is adapted to direct
a light beam across the traffic rails as indicated
by the dotted lines. These light beams are ar-
ranged a predetermined distance apart and
hence will be intercepted successively by a rail-
way car moving along the track. The two light
beams from sources Ll and L2 are preferably
separated a distance less than the length of the
intercepting silhouette of the shortest railway
car. "I shall assume in the following descrip-
tion that the two light beams are separated
twenty feet apart in order to clarify the speci-
fleation. However, other distances may be se-
lected should it seem desirable to do so0. The two
light beams will preferably cross the track at a

sufficient height above the top of the rails to clear

(CL 246—29)

the heads of individuals walking along the track
but will be intercepted by a railway car. These
two light units L1 and L2 may take different
forms and are preferably electric lamps mounted
in suitable housings. The lamps 2 and 3 of the ¢g
units L1 and L2, respectively, are constantly sup-
plied with current from any convenient source,
such as the secondary winding 4 of a transformer
T, the primary winding 5 of which is connected
with an alternating current generator not shown. g5
P1 and P2 are light sensitive devices adapted
to recelve the light beams projected from the
light units L1 and L2, respectively. These light
sensitive devices P1 and P2 may take different
forms such, for example, as the well known photo- 79
electric cell whose conduction depends upon il-
lumination, or the well known selenium cell whose
resistance depends upon illumination, or a photo-
voltaic cell in which light produces an electro-
motive force. In the form here shown, P1 and 75
P2 are photo-electric cells each comprising an
anode 19, and a cathode 21 enclosed in a suitable
envelope. Fach of these photocells will, of course,
comprise an enclosing tube which is open only
at the end toward the cooperating light beam, in gg
order to prevent the light sensitive element of the
device from being influenced by light other than
the associated light beam. When the potential
of the anode 19 is rendered sufficiently positive
with respect to the cathode 21 and the cell is il-
luminated, current is passed and in the event the
current source is an alternating current then the
current is rectified, current flowing only. during
the half cycle the anode is rendered positive. As
will appear hereinafter, an alternating voltage 00
is constantly impressed across the anode 19 and
the cathode 21 of each of the light sensitive cells )
P1 and P2. Hence, it follows that under the nor-
mal illumination of the associated light unit, each
cell passes current, and the flow of current is 05
stopped when a car intercepts the associated
light beam. Consequently, a car moving in the
normal direction of trafic first intercepts the
light beam from source L1 and the cell P1 is
obscured and the flow of current therethrough is 106
stopped. Before the rear of the car clears the
light beam of unit L1, the head end of the car
intercepts the light beam from the unit L2 and
the cell P2 is also obscured and the flow of cur-
rent therethrough is stopped. That is to say, the 195
cells P1 and P2 are successively obscured and
then concurrently obscured.
Two electric-discharge devices GT1 and GT2
are controlled by the photo-electric cells P1 and
P2, respectively, in a manner to shortly appesr. 110
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These electric-discharge devices GT1 and GT2
may take different forms but preferably are cold
cathode, grid-glow tubes. It will be understood,
however, that other types of gas filled tubes,
or the well known vacuum tube, may be used
should it appear desirable to do so. In the form
here shown, these electric-discharge devices GT1
and GT?2 each comprises an anode 6, a cathode 8,
a grid 7, and a grid-leak shield 9, enclosed in a
suitable envelope 10 and which envelope con-
tains a small amount of inert gas such, for exam-
ple, as neon gas. :

The grid-glow tubes GT1 and GT2 are each
associated with a source of alternating current,
an inductor, a resistor, a grid-leak resistor and
a direct current neutral relay, which apparatus
as a whole constitutes a sensitive relay device.
Referring to the grid-glow tube GT1, for example,
the top terminal of the secondary winding 11 of
a transformer T1 is connected with the anode 6
by a wire 13, and the bottom terminal of the sec-
ondary winding 11 is connected with the cathode 8
over a wire 14, the winding of a direct current
neutral relay R1 being inserted in the connection
with the cathode. Preferably the wire 14 is
grounded as indicated by the reference character
15. An inductor 16 and a resistor 17 are serially
connected across the terminals of the secondary
winding 11 in parallel with the anode-cathode
path of tube GT1 and the winding of relay R1.
A grid-leak resistor 18 is connected between the
common terminal of inductor 16 and resistor 17
and the grid 7 of tube GT1.

As stated hereinbefore, the grid-glow tube GT1
is controlled by the photocell P1, and to this gnd
the anode 19 of the cell P1 is connected with the
wire 13 which interconnects the secondary wind-
ing 11 and the anode 6 of tube GT1 by a wire 20
and, the cathode 21 of cell P1 is connected with
the grid 7 of tube G'T1 by a wire 22, Across the
anode 19 and the cathode 21 of cell Pl is con-
nected a variable condenser C! to be referred
to later, as will be readily understood by an in-
spection of the drawing.

It is clear from the foregoing description that
the grid-glow tube GT1 is provided with an out-
put circuit that includes its main electrodes 6 and
8, the source of alternating current, and the wind-
ing of the relay R1; and is also provided with a
control circuit network which includes the in-
ductor 16, resistor 17, grid leak 18, the source of
alternating current and the control electrode 7,
the photo-electric cell P1 and the condenser C!
being associated with the control network.

The primary winding 12 of the transformer T1
is connected with any convenient source of alter-
nating current not shown, and hence it follows
that an alternating voltage is impressed upon
both the anode 6 and the grid 7 of the grid-glow
tube GT1, and is also impressed across the anode
19 and the cathode 21 of the photocell P1. The

‘phase relation of the voltage impressed upon the

grid 7 with respect to the voltage impressed upon
the anode 6, and the potential of the grid 7 with
respect to the anode 6 are both governed by the
control circuit network. The transformer T1 is
so proportioned that the voltage supplied by the
secondary winding 11 is above the breakdown
voltage of the cell Pl when that cell is
illuminated, and thus with cell P1 illuminated,
rectified current flows in the circuit comprising
top terminal of secondary winding 11, wires 13
and 20, anode 19, the intervening space to the
cathode 21, and thence by wire 22, resistors 18 and
17 to the lower terminal of the secondary wind-
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ing 11. The voltage drop through the resistors
18 and 17 will be large in comparison with the
voltage drop through the photocell P1 with the
result that the grid 7 of the tube GT1 swings
positive during each half cycle that current flows.
Under this condition, the tube GT1 ionizes and
8 substantial rectifier current flows in the out-
put circuit thereof, and the relay R1 is energized.
When the photocell P1 is not illuminated, sub-
stantially no current flows therethrough and the
potential of the grid 7 of tube GT1 swings nega-
tive and substantially no current flows in the out-
put circuit of tube GT1. That is to say, the im-
pedance of cell P1 when that cell is dark is ma-
terially greater than the impedance of the cell
when illuminated, and this change in the im-
pedance ‘of cell P1 varies the impedance of the
control network with the result that the voltage
of grid 7 with respect to the voltage of anode 6
is varied. I have found that by the proper se-
lection and proportioning of the parts associated
with the grid-glow tube GT1 a substantial current
will flow and the relay R1 will be picked up in re-
sponse to illuthination of the photocell P1, and
the flow of current will be substantially stopped 100
and the relay Rl deenergized when the light to
the photocell P1 is intercepted. The variable con-
denser C! inserted across the electrodes of the pho-
tocell P1 becomes charged during the period that
the cell is illuminated. When the cell is obscured
the condenser C! discharges into the control net-
work of the grid-glow tube G'T1 and maintains
the tube GT1 in the condition of passing current
for a predetermined period of time, the period of
time being proportional to the capacity of the con-
denser Cl. Consequently, the condenser C! is ef-
fective to establish a predetermined delay in the
release of the relay R1 subsequent to the inter-
cepting of the light beam to the photocell P1, the
period of delay being in proportion to the capacity
of the condenser. That is to say, without the con-
denser C! the tube GT1 immediately ceases to
pass current and relay R1 immediately releases
when the light beam to the cell P1 is intercepted.
With the condenser C! inserted across the ‘elec-
trodes of the photocell, there is an interval be-
tween the time the light beam is intercepted and
the time at which the grid-glow tube G'T1 ceases
to pass current and relay R1 releases. With the
condenser C! made. a variable condenser of any 1925
of the well known types, it is clear that different
release periods for the relay R1 can readily be
set up. The function of this slow release period
provided for the relay R1 will appear when the
operation of the apparatus is described.

The circuit elements, comprising inductor 23,
resistor 24, grid-leak resistor 25, transformer T2,
and relay R2 associated with the grid-glow tube _
GT2 are preferably duplicates of the correspond-
ing elements associated with the tube GT1. The 138
tube GT2 is provided with an output circuit which
includes its main electrodes 6 and 8, winding of
the relay R2, and the secondary winding 36 of the
transformer T2. A first control network for tube
GT2 includes its control electrode 7, the secondary 14¢
winding 36, inductor 23, and resistors 24 and 25.
Hence, the tube GT2 and its associated appara-
tus constitutes a seconhd sensitive relay device.
The photocell P2 has its two electrodes 19 and
21 connected with the anode 6 and grid 7 of the 145
tube GT2, respectively, and constitutes a second
control element for that tube. The parts asso-
ciated with the tube GT2 are so proportioned and
adjusted that with the cell P2 illuminated, the
tube GT2 passes current between its anode 6 and 150
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cathode 8 and the relay R2 is energized. When
the cell P2 is dark, the tube GT2 ceases to pass
current and the relay R2 is deenergized. Iu the
case of the cell P2, however, no condenser simi-
lar to the condenser C! associated with the cell
P1 is provided and hence the relay R2 is imme-

diately released upon the intercepting of the

light beam to the photocell P2, ,

Two stick relays R3 and R4 are controlled by
the relays R1 and R2 for registering whe her the
time interval between the intercepting of the two
light beams by a railway car is greater than or
less than a predetermined time interval. Relay
R3 is provided with a pickup circuit ex‘ending
from the B terminal of any convenient source of
current, such as a battery not shown, over back
contact 26 of relay R2, back contact 27 of relay R1,
back contact 28 of relay R4, winding of relay R3,
and to the opposite terminal C of the same source
of current. Relay R3 is also provided with a
stick circuit extending from the B terminal of

. the current source over a manually controlled

a0

contact - PB1, front contact 29 of ihis relay, and
the winding of that relay to the C terminal of
the current source. The relay R4 is provided
with a pickup circuit that extends from the B
terminal of the current source over back contact
26 of relay R2, front contact 30 of relay R1, wind-
ing of relay R4 and to the opposite battery termi-
nal C. A stick circuit for relay R4 extends from
the B terminal of the source of current over a
manually controlled contact PB2, front contact
31 of relay R4, and the winding of that relay to

- the C battery terminal. It will be seen, therefore,
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that normally both relays R3 and R4 are de-
energized, relay R3 is picked up when the relay R2
is released providing relays R1 and R4 have pre-
viously been released also, and relay R4 is picked
up when relay R2 is released providing relay R1
is still retained energized. Relays R3 and R4
when once picked up are re‘ained energized until
released through the medium of the respective
manually controlled contact. )

Traffic governing mechanisms are controlled by
the relays R3 and R4. As shown in the draw-
ing, the relay R3 governs an operating cireuit
easily traced for a mechanism M1 and which in-
cludes its front contact 32, and governs an oper-
ating circuit for a second mechanism M2 which
includes its back contact 33. In a like manner,
the relay R4 governs an operating circuit for g,
mechanism M3 at its front contact 34 and a
circuit for a second mechanism M4 at its back
contact 35. These traffic governing mechanisms
may be signals, switch operating mechanisms,
car retarders, etc. The specific form of the
mechanisms controlled by the apparatus of my
invention forms no part of my present invention,
and they are shown conventionally only in the
drawing for the sake of simplicity.

I shall now describe the operation of the ap-
paratus. At K is shown diagrammatically g
railway car which I shall assume to be advancing
in the normal direction of traffic. I shall further
assume that condenser C! is set at a predeter-
mined value. As soon as the head end of the
car K intercep's the light beam from the unit L1,
the photocell P1 will be obscured. The grid-glow
tube GT1 will not, however, at once cease to pass
current due to.the influence of the condenser Ci,
and hence relay R1 will not at once be released.

In the meantime, the car K will advance and its

head end will subsequently intercep: tne light
beam from the unit L2 and the photocell P2 will
be obscured. Immediately following the inter-

-3

- cepting of the light beam from unit 1.2, the relay

R2 will be released. The time interval lapsing
between the obscuring of the photocell P1 and
the obscuring of the photocell P2 will, of course,
depend upon the speed of the car, the distance
between the two light beams being fixed at what
I have previously assumed to be twenty feet. In
the event the speed of the car is below a given
value and the time lapsing between the inter-
cepting of the two light beams is greater than
the period of influence es'ablished by the pre-
determined value set up for the condenser Ct, the
relay R1 will release ahead of relay R2, and hence
when relay R2 is released, current will flow over
the pickup circuit for the stick relay R3 and that
rclay will be energized. Relay R3 picked up will
complete the operating circuit for the mecha-
nism M1l. Relay R3 once picked up will be re-
tained energized over its own stick circuit until
such time as the manually controlled contact
PB1 is operated. As soon as the car K clears
the light beams, the two relays R1 and R2 will
be reenergized, and hence operation of the con-
lact PB1 will restore the relay R3 to its nor-
mal position and reestablish the operating
circuit for the mechanism M2. In the event
the speed of the car is above the given value and
the car intercep's the light beam from the unit
L2 before the delay period established by the con-
denser C! has elapsed, the relay R2 will be re-
leased before relay R1. Under this condition,
current will flow over the pickup circuit for the
relay R4 and that relay will be energized. Relay
R4, when picked up, establishes the operation cir-
cuit for the mechanism M3 to operate that mecha-
nism. The stick circuit for the relay R4 retains
this relay energized after the car has cleared the
light beams and the relays R1 and R2 have both
been reenergized. Subsequent operation of the
manually controlled contact PB2 will res‘ore re-
lay R4 to its normal position and reestablish the
circuit for the mechanism M4. It follows from
the foregoing description that if the speed of the
car K is below a given value, the relay R3 will
be selected and the corresponding mechanisms
M1 and M2 will be operated, and if the speed of
the car is above the given value, relay R4 will be
selected and the mechanisms M3 and M4 con-
trolled. The normal condition of the mechanisms
will be restored subsequently to the passing of the
car through the medium of the manually con-
trolled con’'acts PB1 and PB2. It is clear that
condenser C! being adjustable, the apparatus
can quickly and readily be set for different speeds.

Although I have herein shown and described .

but one arrangement of speed responsive appara-
tus embodying my invention, it is understood
that the sensitive relay devices controlled by the
photocells P1 and P2 may be used to automatically

govern mechanisms in response to the movement 5

of vehicles and objects other than a railway car.

Although I have herein shown and described
only one form of apparatus embodying my inven-
tion, it is understood that various changes and

modifications may be made therein within the ;.

scope of the appended claims without departing
from the spirit and scope of my invention.

Having thus described my invention, what I
claim is:

1. In combination, s traffic path, a vehicls

adapted to travel along said traffic path, a traffic
governing mechanism, a relay for governing the
operation of said mechanism, a first and g, second
grid-glow tube, means for impressing alternating
voltage on the anode and grid of each of said
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4
tubes, a first and a second light sensitive unit
connected across the anode and grid of said first
and second tube respectively and effective to con-
trol the passage of current therethrough in re-
sponse to illumination of the associated unit, two.
light beams disposed along the path a predeter-
mined distance apart and adapted to normally
flluminate said first and second light sensitive
units respectively but to be. successively inter-
cepted by the vehicle moving along said path, a
condenser connected across the anode and grid
of said first tube and effective to continue the
passage of current through said tube a predeter-
mined time interval after the light beam to said
first unit is intercepted, and means controlled
jointly by sa:d first and second tubes for con-

" trolling said relay.

2. In combination, a traffic path,. a vehicle

adapted to travel along said traffic path, a traffic -

governing mechanism, a relay governing the op-
eration of said mechanism, a iirst and a second
grid-glow tube, means for impressing alternating
voltage on the anode and grid of each of said
tubes, means connected with the anode and grid
of each tube for controlling the grid voltage of
the tube including a light sensitive unit and

‘effective to establish passage of current through

the tube in response to illumination of said unit,
a first and a second light beam disposed along
the path a predetermined distance apart and
adapted to normally illuminate the light sensitive
unit associated with said first and second tubes
respectively but to be successively intercepted by
the vehicle moving along said path, a condenser
connected across the anode and grid of said first
tube and effective to continue the passage of cur-
rent through said tube a predetermined time in-
terval after said first lisht beam is intercepted,
and means controlled jointly by said first and
second tubes for controlling said relay.

3. In combination, a traffic path, a vehicle
adapted to travel along said path, a first and a
second light sensitive unit disposed along said
path & predetermined distance apart, two light
beams disposed along said path and adapted to
normally illuminate said two units respectively
but to be successively intercepted by the vehicle
moving along the path, a first and a second grid-
glow tube, a first and a second circuit means as-~
sociated with said first and second tube respec-
tively and each effective to impress alternating
voltage on the grid and anode of its respective
tube, means to connect said first and second light
sensitive unit with said first and second circuit
means respectively to govern the grid voltage of
the tube and effective to establish passage of cur-
rent through the tube in response to illumination
of the unit, a condenser connected with said first
circuit means and adapted to be charged when
said first unit is illuminated and to discharge
when said unit is dark to retain said first tube in
a condition to pass current a predetermined time
interval, a first and a second relay controlled by
said first and second tubes respectively, and a
traffic governing mechanism confroiled by said
relays.

4. In combination, a mechanism to be oper-
ated, a relay for controlling the operation of said
mechanism, means including an electric~-discharge
device having an anode, a cathode and a grid;
a source of current; an oufput circuit for said
electric-discharge device inciuding said source of
current, the anode, the cathode and said relay; a
first control means including an inductor and a
resistor serially connected across said current
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source, and a grid leak connected between the
common terminal of said inductor and resistor
and the grid of said device; a second control
means including a light sensitive cell and con-
nected between the anode and grid of said device,
said first and second control means effective to
establish a flow of current in the output circuit
in response to illumination of said cell, means in-
cluding a condenser connected across said cell
and adapted to charge the condenser when the
cell is illuminated and to discharge said con-
denser into said first control means when the cell
is dark, said means effective to maintain the flow
of current in the output circuit a predetermined
time interval after said cell is rendered dark, and
a- light beam adapted at times to illuminate said
light sensitive cell.

5. In combination; a grid-glow electric-dis-
charge device having an anode element, a cathode
element and a control element; a source of elec-
tromotive force, means for constantly impressing
the electromotive force across said anode and
cathode, a first control means including a reactor
and a resistor serially connected across said source
and a grid-leak resistor connected between the
common terminal of the reactor and resistor and
said control element, said first control means ef-
fective to prevent the passage of current between
said anode and cathode, a second control means
connected across said anode and control element
including a photocell effective to establish a flow
of current between said anode and cathode in
response to illumination of said photocell, a con-
denser connected in parallel with said photocell
adapted to be charged when said cell is illumi-
nated and to discharge into said first control
megns when said cell is obscured, said condenser
effective to delay the first econtrol means in stop-
ping the flow of current between said ancde and
cathode a predetermined time interval, and an
electroresponsive means energized by the current
passed between said anode and cathode of the
electric-discharge device. .

6. In combination, a traffic path, a vehicle
adapted to travel on said path, a first means in~
cluding a source of current and a first electric-
discharge device having main electrodes and a
control electrode, a second means including a
source of current and a second electric-discharge
device having main electrodes and a control elec-~
trode, a first and a second relay; a first output
circuit including the main electrodes of the first
electric-discharge device, the associated current
source and said first relay;-a second output eir-
cuit including the main electrodes of the second
electric-discharge device, the associated current
source and the second relay; a first and a second
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light sensitive cell, a first control circuit includ- .

ing the first light sensitive cell and the control
electrode of said first discharge device and effec-
tive to establish a flow of current in said first
output circuit when said first cell is illuminated,
g second control circuit including the second light
sensitive cell and the control electrode of the sec-
ond discharge device and effective to establish a

" current flow in the second output circuit when

said second cell is illuminated, a first and a sec-
ond light beam disposed along said traffic path a
predetermined distance apart and adapted to
normally illuminate said first and second light
sensitive cells respectively but arranged to be suc-
cessively intercepted by the vehicle moving along
the path, a plurality of mechanisms controlled by
said relays, and means including a condenser
connected across said first cell and effective to
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continue the established flow of current in the
first output circuit a predetermined time interval
after said first cell is obscured, whereby said
mechanisms are selectively controlled in accord-
ance with whether or not the speed of the vehicle
is greater than or less than a given value.

7. In combination, a traffic path, a vehicle
adapted to travel along said path, a plurality of
traffic governing mechanisms, a first and a sec-
ond relay for controlling said mechanisms, a first
and a second light sensitive device effective to en-
ergize said first and second relays respectively
when illuminated and to deenergize said relays
when dark, a first and a second light beam dis-
posed along said traffic path a predetermined
distance apart but arranged to be successivly in-
tercepted by the vehicle moving along said path,
said light beams adapted to normally illuminate
the first and second light sensitive devices re-
spectively, and a condenser connected across the
first light sensitive device and effective to retain
said first relay energized a predetermined time in-
terval after the light beam to said first light sensi-
tive device is intercepted, whereby said mecha-
nisms are selectively controlled by said relays in
accordance if whether or not the speed of the
vehicle is greater than or less than a given value
while it passes over said predetermined distance.

8. In combination, a traffic path, a vehicle
adapted to travel along said path, a first light
sensitive cell located along the path, a first means
controlled by said first cell and including a first
contact which is closed when the cell is illumi-
nated and a second contact which is closed when

S
the cell is dark, a second light sensitive cell lo-
cated along the path, a second means controlled
by said second cell and including a contact which
is closed only when the cell is dark, two
stick relays R3 and R4; a pickup circuit for
relay R3 including said contact of the second
means, the second contact of said first means and
a back contact of relay R4; a stick circuit for re-
lay R3 including a first manually controlled con-
tact; a pickup circuit for relay R4 including the
contact of said second means and the first con-
tact of said first means, a stick circuit for relay
R4 including a second manually controlled con-
tact, a plurality of mechanisms controlled by
said stick relays, a first light beam disposed along
said path and adapted to normally illuminate
said first cell but arranged to be intercepted by
the vehicle moving along the path, means includ-
ing a condenser cooperating with said first cell
and effective to retain the first contact of said
first means closed a predetermined time interval
after said cell is rendered dark, a second light
beam disposed along the path a predetermined
distance in advance of the first beam but ar-
ranged to be intercepted by the head end of the
vehicle before the rear end of the vehicle clears
the first beam and said second beam adapted to
normally illuminate said second cell, whereby
said relays R3 and R4 are selected in accordance
with whether or not the speed of the vehicle is
greater than or less than a predetermined value
and are restored to their normal position by said
manually controlled contacts.
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