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Lo all whom it may concern:

Be it known that I, Jorzx Joserm Dow-
LING, a citizen of the Irish Free State, vésid-
ing at Rathgar, Dublin, in the county of
Dublin, Irish Free State, have invented Iia-
provements in or Relating to Thermionic
Indicating Means Responsive to Light Vari-
ations, of which the following is a specifi-
cation. ‘ '

This invention relates to thermionic indi-
cating means responsive to light variation
and it has for its object to effect certain im-
provements, the most prominent of which is

directed to the production of an grrange-’

ment that shall be of extreme reliability in
use and hence particularly adapted for sig-
nalling systems although it may also be em-
ployed for various other purposes.

Broadly, the invention consists in includ-
ing a photo electric cell in cireuit with a
thermionie valve system and arranging for
the continuous subjection of said system to
cleetric current oscillations, persistence of
which is necessary to prevent any indication
being given that predetermined light condi-
tions are departed from, the said . current
oscillations being caused by the regular in-
terruption of a beam of light upon the cell
aforesaid so that although the latter may lie
exposed and not screened, as is preferved,
agaizist all light except that of the regularly
interrupted beam, the valve system will re-
main unaffected by variations of steady illu-
mination such as mark the change from day
to night. The valve system may be such
that 1t is at all times responsive to persist-
ence of oscillations as referred to or only at
regular periods.,

Breakdown or failure of such a system
will at once afford an indication just as the
presence of an obstruction in the path of the
rays of the interrupted beam is made known.
In the accompanying drawings Figs. 1 and
2 arve diagrams illustrating two different
ways of carrying out the invention suitable
for detecting the presence of fog for exam-
ple, Fig. 8 being a fragmentary vicw of a
part of Fig. 1 taken at right angles.

As shown in Fig. 1, the light from a suit-
able source such as a lamp-or projector 1
intermittently reaches a collimating lens 2
through apertures 3 of a pierced disc 4 con-
tinuously driven by a motor 5, the rays from
said.lens 2 being collected by ancther dis-
tant lens 6 and directed on to a cell 7 which
whilst it may be an ordinary sélenium cell it

is preferred should be one of a very high
resistance whick may be also specially sensi-
tive to a particular part of the spectrum
although a cell sensitive to infra red i. e.
heat rays and an ultra violet sensitive eell
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may be employed, the said cell being intro- . |

duced into the grid circuit 8 of the first
valve 9 of an audio frequency valve ampli-

" fier of one or more stages, the system shown

being one that is well known and per se
forms no part of the present invention. One
valve, in this’case the final valve 10 is em-
ployed to rectify the alternating current de-
livered by the amplifier, and anode recti-
fication is availed of in preference to cumu-
Iative grid rectifcation. ’

The light rays from. the receiver lens 6
may be brought to a focus in front of the
pheco electric cell 7 at which point can be
located a diaphragm or screen 11 to limit the
amount of davlight that may have access to
the cell, and if desired a color filter or com-
bination of filters may be employed in such
diaphragin or screen which, as in the case
of cells sensitive to special regions of the
spectrum, cnable a selective action to be
obtained, as may be neccessary or desirable
in detecting haze and fog.

The indicating device may be any suitable
form of relay associated with the valve that
cffects rectification, in.this case the valve 10,
being exemplified as a well known type of
Weston moving coil relay with the coil 12
connected to lead 13 through lead 14 and
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through- a lead 15 to a point between bat- -

tery 16 and & smaller battery 17 connected
in series with a regulating resistance 18. As
long as the valve system remains excited by
the reception of light  impulses from the
lamp 1 the battery 16 will so preponderate

96

over the battery 17 that the coil 12 will take -

a position such that an arm 19 bears against
a dead contact 20. If, however, by reason of
fog for'example the valve system isno longer
effective the battery 17 will cause a reverse
current to flow through the coil 12 and so

move the arm 19 as to cause the contacts 21 .
in the local circuit of a bell or other suitable

signal device 22 to be completed. .

It will be seen from what has been de-
seribed that stoppage or break down of any
of the parts from lamp 1 to relay 10, but
not in battery 17, must necessarily cause
the relay to act and give the warning signal
swhich normally results when the ‘oscillations

of current derived with the aid of the plioto-
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electric cell 7 become sufficiently feeble. By
using adequate amplification the saturation
current can be attained in the last valve 10
or equivalent so that unless light falls in
intensity below a predetermined value the
relay will not act. :

The lenses 2 and 6 veferred to may be re-
placed by any other suitable optical means.

The details may be varied in many ways,
it being permissible for example to employ
various other valve systems. -

As the continuous operation of the device
in a satisfactory manner for very long

periods without alteration may be desirable,

clock work or similar mechanical means inay
be employed to disconnect the batteries ex-
cept tor a very brief period, say every
minute. : )
An arrangement of this kind is shown in
Fig. 2 where three contact dises 23, 24, 25
are arranged to be collectively driven. The
contact disc 23 is of insulating material
with a metallic strip 26 cooperating dur-
ing each revolution with a pair of brushes
27 adapted to complete and open the cir-
cuit of battery 28 associated with the photo-
The contact disc 4 is of
metal but includes a strip 29 of insulating
material cooperating with a pair of brushes
30 associated with an auxiliary relay wind-
ing 81 the armature 32 of which has a
spring bias towards the dead contact 33
when the relay is deenergized. The coiw
tact disc 25 is of insulating material with
a metallic strip 34 of two different widths
with which cooperate a pair of brushes 85
adapted to complete the circuit between the
lavge and small batteries 16* 17 associated
with the main relay embodying coil 12°
as well s a brush 36 adapted to connect one
end of the said coil to hoth batteries at
the same point but only after the connee-

‘tion bhetween the Dbatteries is estaklished

and to disconnect the said end of the coil
before the connection between the batteries
is interrupted. One of the brushes 30 is
connected by lead 37 to ‘one contact 33
of the main relay and the other brush 30 is
connected by lead 89 to a contact 40 adapt-
ed to he engaged by the armature 32 when
the auxiliary relay is energized, said arma-
ture having a connection 41 leading to a
second contact 42 of the main relay. The
armature 32 further carries an insulated
contact 43 adapted fo engage contacts 21°
of a local circuit that inclades the signal
device or bell 222, Normally the parts oc-

_ cupy the the position shown from which it
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will be apparent that the batteries 162, 17
and 28 ave idle. During rotation of the

devices 23, 24 and 25 the circuit of bat-

tery 28 is completed through brushes 27 at
the same time as brushes 35 act to connect

the batteries 16* and 17> together. Immedi- .

ately afterwards brush -36 acts to connect

the coil 12* of the main relay fo such bat-
teries. If there bLe no fog, the wvalve sys-
tem becomes active Immediately the cir-
cuits or batteries 163, 17* and 235 arce com-
plete and the coil 12* of the main relay
when connected has current established in
it instantly at its proper value. The result
is that the armature 19* of the main re-

lay remains in the position shown as in the.

first example described and no signal is
given. If however by reason of fog the
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valve system is not effective battery 17+

will act to move the armature 19° and ecause
contacts 38 and 42 to be electrically con-
nected. A circuit is accordingly completed
through the coil of relay 31, mcluding a
battery 44, by way of lead 41 and part of
lead 7. Armature 32 of the auxiliary re-
lay is in consequence attracted and the cir-
cuit of the bell 22 completed through con-
tacts 21* and 43. This obtains until the
insulating strip 29 of the disc 24 passes
the brushes 30 after which the said brushes
again engage the metallic portion of the
dise and complete a holding circuit for
hattery 44 and relay coil 31 by way of the
armature 32, centact 10, lead 39 and part of
lead 37, whereupon notwithstanding that the
circuits of batteries 16* 17* and 28 are again
interrupted at brushes 35 and 27 the signal
will continue to be given during the cons-
pletion of the rotation of the discs. Tf dur-
ing the next rotation of the dises the fog
still persists the battery 44 of the auxiliary
relay will be again cnergized first by the
battery 17* as before, whilst the insulat-
g strip 29 of disc 24 interrupts the hold-
in circuit, and subsequently by such holding
circuit, but if there be no fog and the valve
system is effective to prevent closure of the
circuit of battery 44 by the main relay, then
the passage of the insulating ztrip 29 of
dise 24 under brashes 30 will result in the
auxiliary relay being released. The signal
will thus no longer act.

In addition to the advantages alveady re-
ferred to the invention enables transform-
ers to be used for amplification whilst the
employment of an intermittently inter-
rupted beam of light overcomes the neces-

sity of having to resort to direct current-
amplification 1 which, as is known, it is dif-""""
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ficult to obtain sufliciently steady conditions - -

with batteries and relays..
Other uses to which the invention may
be put may be the recording of the passage

of objects to be counted. Ior instince news-

papers or printed articles may be provided
with dark zones adapted to enter the path
of continuously interrupted-light rays as re-
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ferred to so as to constitute an obstruction -

which will give the indication desired.
What I claim is:—

1. Light vesponsive means of the kind re-

ferred to comprising a thermionic valve




13

15

<

28

20
.Gt

30

40

1,561,887 2

system, indicating means associated there-
with, means for continuously subjecting the
said system to clectric current oscillations,
persistence ‘of which is necessary to prevent
any indication being given that predeter-
mined light conditions are departed from,
and means automatically rendering the ther-
mionic valve systemrresponsive only at regu-

lar periods to the persistence of the elec-.

tric oscillations to which it is continuously
subjected. .

9. Means of the kind herein referred to
comprising a source of light from which a
hean. emanates, means for regularly inter-
rupting such beam, a photo electric cell ex-
posed to said interrupted beam of light, a

thermionic valve system with which the cell

is operatively connected, indicating means
rendered inoperative whilst the valve system
1s subject to the action of the regularly. in-
terrupted beam of light and conversely rend-
ered operative when the regularly “inter-
rupted beam of light is obscured, and means
whereby the valve system is automatically
rendered responsive to the interrupted beam
of light only at intervals.

3. Jn light responsive means of the kina
herein refefred to a thermionic valve sys-
tem embodying an audio frequency valve
amplifier, an indicating device, a relay, a
battery influencing said relay under control
of the vaive system and a:smaller battery in-
fluencing the relay independently of the sys-
tem, the said relay acting, when the larger
battery is functioning, to prevent the indi-
cating device operating and the smeller bat-
tery at other times rendering the indieating
device operative, subst&nﬁaﬁy as described.

‘4, In light responsive means of the kind
herzin referred to, a thermionic valve sys-

tem emhodying an audio frequency valve
amplifier, an ndicating device, a relay, a
battery influencing said relay wnder control
of the valve system, a smalier battery in-
fluencing the relay indepeandent of the sys-
tem, a second relay influenced by the first
named relay and meaus controlled by the
first named relay for fofluencing said second
relay when no longer influenced directly by
the first relay, said- second relay being
adapted to render the indicating device
operative and inoperative, substantially as
described. .

5. In light responsive means of the kind
herein referred to, a thermionic valve sys-
tem, an indicating device, a relay directly
associated with the said system, a relay di-
rectly associated with the first named re-
lay and adapted to operate the indicating
device -and: mechanically driven switching
means adapted to render the valve system
periodically inoperative, substantially as de-

" seribed.

6. In light responsive means of the kind
referred to, a thermionic valve system, an
indicating device, a relay divectly associated
with the said system, a relay directly asso-
ciated with the first named relsy and adapt-
ed to operate the indicating device, means
for influencing the relay of the indicating
device independently of the first named re-
lay, mechanically driven switching means

-adapted to render the valve system period-

ically inoperative and switch means also
mechanically driven adapted to control the
relay of the indicating device, substantially

as dascribed.

Signed at Dublin, irela'nd, this 10th day-

of July, 1924,

JOHN JOSEPH DOWLING. -
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