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My invention relates to the method of and to 
the means for controlling electrical apparatus 
through the medium of a plurality of beams or 
streams of electrical waves or material, such as‘ 

5 heat, light, electrons and the like, and one of the 
objects of the invention is to e?ectively fix an 
arbitrary region in space through the medium of 
such beams and to cause said apparatus to op 
erate when an object such as a person, an ani 
mal, ship or the like arrives at, passes through 
or leaves such locality, as, for example, by hav 
ing the beams cross each other within said re 
gion and then diverge and impinge upon beam 
responsive means, through the medium of which 
latter the said electrical apparatus is controlled, 
or by having said beams converge and approach 
to a minimum distance within said region, di 
verge and then impinge upon the said beam re 
sponsive means, which beams may in either case 

20 be intercepted simultaneously-in said region by 
said object and said apparatus consequently op 
erated or the beams allowed to again impinge 
upon said means and said apparatus again oper 
ated. , 

25 The foregoing and other objects of our inven 
tion will be understood in-detail from the follow 
ing description of the principles and methods in 
volved, of the elements of said means, and of 
their arrangements and modes of operation, ref 

30 erence being had to the accompanying drawings, 
in which: 

Fig. 1 is a diagrammatic representation of one 
form of apparatus of the invention. 

Figs. 2 through 5 are similar representations 
of other forms of apparatus and circuits of the 
invention. Figs. 6 through 10 represent a pair 
of separate beams, the axes of which converge 
toward and pass through the region represented 
by the circle in Fig. 8, but do not intersect as in 

40 the other ?gures. _ 
Referring in detail to Fig. 1, the apparatus 

comprises a thermionic tube having the usual 
?lament 2, grid‘3_and plate 4, all being located 
within a sealed container. I provide the usual 
?lament battery A, the plate battery B in the 
output circuit, and the biasing batteries ‘C and 
D for the grid in the input circuit. In the output 
circuit I also provide an electric device 5 such 

50 as an electromagnet or relay. 
In the input circuit I provide a photo-electric 

cell 6 in series with the battery C and the po 
tentiometer 8. As indicated, the cell and the 

1 O 

1 

a 

battery C are shunted by the resistance 7. In ‘ 
55 connection with the cell 6 I provide suitable 

‘battery D is impressed upon the grid by way of 

means comprising a mirror or other suitable re 
?ecting means ll, adapted to re?ect radiant en 
ergy (such as light) in the form of a stream 
or streams or in the form of a beam or beams 
(two beams l2 and I3 are indicated in Fig. 1) 
from any suitable source, as for example, from 
electric lamps 9 and I0 (which are merelyindic 
ative) in such manner as to cause such streams 
and beams to converge and approach nearest 
each other within the region (which I will assume 
for convenience to be spherical) or even inter 
sect within said region, ‘as indicated in Fig. 1, 
and in either case to impinge, beyond, upon the 
photo-electric cell 6. As indicated in Fig. 1, said 15 
beams originate in or come from widely sepa 
rated localities, such as represented by the lamps 
9 and Ill, and converge upon a comparatively 
small region. Under conditions when the beams 
are not functioning a negative potential from 20 

the resistance ‘I. Therefore the device 5 inthe 
output circuit is not energized; but when the 
lamps or other sources are turned on, the beams 
or streams are projected upon the cell 6, as in 
dicated in Fig. 1, whereupon the positive poten 
tial of battery 0 is applied to the grid and the 
device 5 becomes energized. The device 5 may be 
any suitable electric signalling means, such as 
a bell or a buzzer or a lamp, or it may be a re- 0 
lay or other form of electromagnet for_operat 
ing some auxiliary mechanism or apparatus. 
For example, the device 5 may be a relay which, ‘ 
when the beams are projected upon the cell 6, 
remains energized and prevents the operation '35 
of a given signal, such as a light, a buzzer or a 
bell, and when the beams are removed from the 
cell, becomes de-energized, allowing the operation 
of the signal. 
Or the relay may be used to automatically ?re 40 

a gun previously trained upon the region X as a 
target, when an object arrives at that point and 
intercepts both beams. Or the gun may be ?red 
by someone upon receiving a signal actuated by 
the relay as a result of the interception of both 
beams. - 

Or a mine, for example, located in a channel, » 
may be set off in the same way when an object 
such as a submarine arrives at a point or locality 
designated by the intersection of the beams, and 
upon so doing intercepts both beams simultane 
ously. ’ ' 

Also the device may be used, for example, to 
operate a counter for counting theatre patrons as 55 

45 



they enter ,a theatre, or for counting vehicles 
passing along one side, 0! a road. 
In any oi‘ the cases mentioned in which the in 

vention may be used, if the object passes outside 
the small region upon, which the beams converge, 
the object may intercept one of the beams but 
not both. This will not cause the operation 01' 
the device 5, since the other beam will continue to 
maintain the cell 8 energized. For example it 
the submarine passes to one side of the region x 
it will only intercept one beam at atime and the 
mine will not be set o?’. The invention may be 
used for counting the number of patrons entering 
a theatre by arranging the beams so that ‘the 
region where they cross, corresponding to region 
X, is on the entrance side. Each time a person 
passes through said region the counter, controlled 
by the electric device 5, is operated, whereas per 
sons leaving the theatre and crossing the beams 
along the exit side will intercept only one beam 
at a time and therefore the counter will not be 
operated. The same means may be used for 
counting vehicles that pass a given region corre 
sponding to region x, as, for example, the vehicles ' , 
in a north and south highway that pass in one 
direction,--north, we will say-on the east side 
of. the highway. The region X, if located on 
the east side of the lughway, will operate the cell 
which can be made to operate a counter. The 
vehicles on the west side or the highway will not 
:ome within the region X and will not operate the 
device. But as soon as the person or object 
reaches the region X both beams will be inter 
:epted simultaneously, thus causing the cell 8 
2o become de-energized and causing in turn the 
ie-energization of the device 5, which lie-energiz 
.ng operation may be used to in turn cause, 
iirectly or indirectly, the counter to register, the 
nineto be set oil‘ or the gun to be ?red. 
I have found that if an attempt is made to use 

l single beam to operate, for example, a counter 
for counting theatre patrons, the passage of a 
Jatron may cause the counter to register more 
;han once, due to one or more interruptions of the . 
)eam, one interruption being caused for example 
my the passage of the body of the person and an 
»ther by a previous or subsequent interruption of 
he beam by members of the body such as the 
arms, by parts of the wearing apparel, or by ar 
icles carried by the individual. 
Applicant’s invention is free from any such ob 

ection inasmuch as such interference by the arms 
tl'ld the like can only affect one beam at a time 
ind the counter will not function unless all of 
he beams are intercepted at the same time. 
Referring to Fig, 2 it will be seen that the de 

"lce of this ?gure di?’ers from that of Fig. 1 only 
n the provision of two photo-electric cells I4 and 
5, which are connected in multiple as indicated. 
Vith this modi?cation oi.’ the invention each beam 
say be projected directly upon a corresponding 
ell as indicated, making it possible to dispense 
rith the re?ector ll of Fig. 1. 
Fig. 5 di?fers from Fig. 1 ?rst, in that it has no 
lement corresponding to the resistance 1 nor any 
lement corresponding to the potentiometer 8 
econd in theuse of three beams, 9, l0 and I l, 
astead 01' two, and in the use of two re?ectors 
2 and i3 instead of only one. With this form 
f apparatus the three beams must be interrupt 
d simultaneously, and the interruption of two 
'ill not suffice to operate the device 5d. 
Fig. 3 differs from Fig. l in that the resistance 

4 which corresponds to resistance‘ 1 in Fig. 1 is. 
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~ shunted by two branches instead of one, each. 
having a photo-electric cell and a biasing battery. 
For example, one branch in Fig. 3 has a photo 
electric cell i! in series with the biasing battery 
E, and the other branch has a photo-electric cell 
it in series with the biasing battery I". 
‘Fig. 4 di?’ers from Fig, 5 ?rst, in that a poten 

tiometer l1, similar to that of Fig. 1, is substi 
tuted for the biasing battery G, corresponding 

5 

to battery C of Fig. 1, second in the provision oi’ 10 
a plurality of photo-electric cells l8, l9 and 20 
connected in multiple, instead of a single cell'in 
Fig. 5, and third, in the ab'sence'ot all re?ectors. ' 
By using the three cells l8, l9 and 20 three 
beams 2!, 22 and 23, each impinging upon a 
separate cell, may be used, which beams originate 
in the lamps or projectors 24, 25 and 26. ~ It de 
sired, however, the number of photo-electric cells 
may be increased and the number of beams in 
tersecting at the point Y, assumed to be spheri 

' cal, correspondingly varied. As in the other 
.forms of devices, all the beams must be inter 
cepted simultaneously to operate the device 50. 
While I have shown the beams in the drawings 

. as intersecting in the regions x or Y, this ar 
rangement may be varied. For‘example, it is not 
necessary in every instance that the beams shall 
'meet. For certain purposes it is desirable that 
although the axes of the beams, such as the axes 
n and o of beams N and 0, Fig. 6, converge to 

~ ward the region R for example, Figs. 6 through 8, 
they cross but do not meet. For example, it is 
sometimes desirable that objects below a given 
size shall not be able to operate the clectromag~ 
netic device even it such objects enter the re 
gion R, assumed to be spherical, which objects 
may be larger than either beam but smaller than 
the region. To accomplish this it is contemplated 
that each beam may have its axis in a different ' 
plane, for example, the axis 12. in plane N’, and 
the axis b in plane 0', the planes being parallel 
and separated by some arbitrary distance P, Fig. 
8, whereby an object having a cross section equal 
to that 01’ said region may intercept both beams 
and cause the operation of said device from with 
in said region and from nowhere else, and where 
by any object having a smaller cross-section is 
prevented from operating the device. In this 
form of the invention the beams cross a line per 
pendicular to both planes, such as line P, which 
line is located in the speci?ed region represented 
by the circle in said ?gure. In Fig. 9 the cross 
section of beam 0, taken on line 9—9, is shown, 
and in Fig. 10, that of beam N, on line Ill-l0. 
With the circuit arrangement of Figs. 1 through 

3, the devices 5, 5a and 5b become energized when 
the beams are cut oil‘ from the photo-electric 
cells, but with the circuit arrangement of Figs. 
4 and 5, the devices 5c and 5d become energized 
when the beams strike the photo-electric cells. 

It will be understood that the beams indicated 
in the various ?gures may be produced in any 
suitable manner; as for example by parabolic or 
other re?ectors. In the case of beams produced 
by parabolic re?ectors the rays are substantially 
parallel and produce a roundbeam. In that case, 
if the beams are of the same size, the region ?xed 
about the points X or Y has a diameter equal to 
the diameter of either beam. Also the light 
sources such as 9, I0, 25, 26 and 21 may be sub 
stituted by re?ectors such as H, l2 or l3 and 
the actual source may be elsewhere. 
Two beams may of course be projected with 

their axes parallel. For example the axes may 75,. 
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2,098,764 
be parallel to a third axis or line'wbich may be 
formed by the intersection of two planes 8 and 
T perpendicular to each other. the axis of one 
beam being in one quadrant formed by the two 
planes and the axis of the other beam being in 
the quadrant diagonally opposite formed by the > 
same planes. Both axes of the beams will, in 
such a case, be parallel to both said planes. The 
two beams may now be made to converge toward 
the plane S while still preserved parallel to plane 
T. This is the situation indicated in Figs. 7, 8, 9 
and 10 in which the axes cross but do not inter 
sect. But these beams, while thus converging on 
plane S, may be made to converge also on plane 
'1‘. This is the situation in Figs. 1 and 3, in which 
case the axes of both beams intersect each other 
and may do so at a point in the line' at the in 
tersection of the two planes. In Fig. 3 this in 
tersection of the two axes of the beams may be 
considered as the center of the region identi?ed 
by the two beams. - 

Also it will be understood that my invention 
is not. restricted to any one of the particular 
forms of apparatus or systems speci?cally illus 
trated and described in the speci?cation. and 
drawings or the method carried out exactly as 
speci?ed, inasmuch as I contemplate modi?ca 
tions and variations of the invention within the 
spirit of the invention and the scope of the claims 
contained herein. ' 

I claim- 
1. In a device of the character described adapt 

ed to determine the passage of an object through 
a predetermined point in space, the combination 
with beam projecting means arranged to project 
a plurality of separate beams in substantially dit 
i'erent directions through a zone about said point 
and which said beams will be intercepted by said 
object when positioned at said point. of beam 
responsive means positioned to intercept said 
beams after they pass said zone. ' 

2. In a device of the character described adapt 
ed to determine the passage of an object through 
a predetermined point in space, the combination 
with beamrprojecting means arranged to project 
a plurality of separate beams in substantially 
different directions through a zone about said 
point and which saidbeams will be intercepted 
by said object when positioned substantially at 
said point, of beam-responsive means positioned 
to intercept said beams after they pass said zone, 
and means controlled by said beam responsive 
means and actuated when all of said beams are 
intercepted by an object at said point. 

3. In, a device of the character described 
adapted to determine the passage or an object 
through a predetermined point in space, the 
combination with beam projecting means ar 
ranged to project cross beams of light through 
said point, of beam responsive means positioned 
to intercept said beams after they pass said point. 

4. In a device of the character described adapt 
ed to determine the passage of an object through‘ 
a predetermined point in space, the combination 
with beam projecting means arranged to project 
cross beams of light through said point, of beam 
responsive means positioned to intercept said 
beams after they pass said point, and means con 
trolled by said beam responsive means and ac 
tuatedwhen all said beams are intercepted at 
said point. p 

5. In a device of the character described adapt 
ed to determine the passage of an object through 
a predetermined zone in space, the combination 

3 
with beam projecting means arranged to project 
a plurality of beams in substantially different di 
rections through said zone; those portions of said 
beams within said zone being so correlated and 
directed that the object in passing through said 
zone will intercept all of them; of beam responsive 
means positioned to intercept said beams after 
they pass said zone. 

6. In a device of the character described adapt 
ed to determine the passage of an object through 
a predetermined zone in space, the combination 
with beam projecting means arranged to project 
a plurality of beams in substantially different 
directions through said zone; those portions of 
said beams within said zone being so correlated 
and directed that the object in passing through 
said zone will intercept all of them; of beam re 
sponsive means positioned to intercept said beams 
after they. pass said zone, and means controlled 
by said beam responsive means and actuated 
when all of said beams are intercepted in said 
zone. 

combination with beam‘ responsive means, of 
means for projecting at least two separate beams 
on‘ said beam responsive means; said projecting 
means and said beam responsive means being 
spaced to provide a passageway therebetween, 
and being relatively positioned to provide a zone 
of limited extent in said passageway in which the‘ 
distance between said beams is substantially less 
than in any other zone of said passageway; where 
by a total eclipse of said beam responsive means 
by the movement through said passageway of an 
object approximating in maximum size the mini 
mum distance between said beams will de?nitely 
indicate that said object passed through said 
zone or limited extent. 

8. In a device of the character described, the 
combination with‘ beam responsive means, of 
means spaced therefrom for projecting at least 
two beams to said responsive means in directions 
which cross each other within the space between 
said projecting and said responsive means; 
whereby the minimum ‘distance between those 
portions of said beams in said space lies in the 
zone of their crossing, and objects having a maxi 
mum dimension slightly exceeding said minimum 
distance and moving through said space will effect 
a total eclipse of said beam responsive means 
only when passing substantially through said 
zone. . , 

9. In a device of the character described, the 
combination with beam responsive means of 
means for projecting a plurality of beams from 
different points and in substantially different di 
rections to said responsive means; said project 
ing and responsive means being so spaced and rel 
atively disposed that the sphere of minimum size 
to which all of said beams will be substantially 
tangent will be positioned in a. zone between said 
projecting and said responsive means; whereby 
all of said beams will be intercepted at the same 
instant by the passage of an object between said 
projecting and said responsive means and ap 
proximating said sphere in dimensions only when 
the passage thereof is substantially through said 
zone. 

10. In a device of the character described, the 
combination with beam responsive means of 
means spaced therefrom for projecting at least 
two cross beams to said responsive means and 
which substantially intersect at ‘a point within 
the space between said projecting and said re 
sponsive means; whereby small objects passing 
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4. 
through said space and which intercept both 
beams at the same instant are de?nitely posi 
tioned as passing at or near the point of sub 
stantial intersectiongof said beams. 

11. In a device of the character described 
7 adapted to determine the passage of an object of 
substantially predetermined size through a zone 
of limited extent in space, the combination, with 
beam projecting means arranged to project a plu 
rality of beams in substantially different direc 
tions through said zone; said projecting means 
being so positioned and directed that allot the 
beams therefrom will be intercepted‘ by said ob 
ject when in said zone; of means for bringing said 
beams to a common focal point after passing said 
zone, and beam responsive means positioned at 
said focal point. . 

12. In a device of the character described 
adapted to determine the passage of an object of 
substantially predetermined size through a zone 
'of limited extent in space, the combination with 
beam projecting means arranged to project a 
plurality of beams in substantially different di 
rections through said zone; said projecting means 
.being so positioned and directed that all of the 
beams therefrom will be intercepted by said ob 
ject when in said zone; of means for bringing 
said beams to a common focal point after passing 
said zone, beam responsive means positioned at 
said common focal point, and means controlled 
by said beam responsive means and actuated 
when all of said beams are intercepted by an ob 
ject in said zone. 

13. Those steps in the method of determining 
the passage of an object through a precise point 
in space which comprises projecting a plurality 
of beams of light in substantially different direc 
tions through a zone about said point so that all 
of said beams will be intercepted by said object 
‘when positioned at said point, and bringing all 
'of said beams to a common focal point after they 
pass said zone. 

14. Those steps in the method of determining 
the passage of an object through av zone of limited 
extent in space which comprise projecting a plu 
rality of beams of light through said zone in sub 
stantially di?erent directions but closely spaced 
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in said zone whereby all oi.’ said beams will be 
intercepted by said object but only when in said 
zone, and intercepting said beams after they pass 
said zone; whereby a simultaneous occultation of 
all of said beams where intercepted after passing 
said zone will de?nitely position said passing ob 
ject as being in said zone. 

15. An indicating device comprising, means for 
projecting relatively crossing beams of light for 
creating a combined active zone at said zone of 
the crossing of the beams, electric energizers sen 
sitive to light rays and upon which said beams 
of light are directed, an indicator, and means 
actuated by said energizers for operating said 
indicator only when an object is passed through 
said combined active zone. 

16. An indicating device comprising, means for 
projecting relatively crossing beams of radiant 
energy to create a combined active zone at the 
zone of their crossing energizers sensitive to said 
beams and mounted so as to be acted upon one 
by one beam and the other by the other beam, an 
indicator, and means actuated by said energizers 
for operating said indicator only when an object 
is, passed through said combined active zone. 

17. In a device of the character described 
adapted to determine the passage of an object 
through a predetermined zone in space, the com 
bination with means for projecting a plurality of 
relatively crossing beams of radiant energy to 
ward said zone and in such relative directions 
that said object in passing through said zone will 
pass through all of said beams, beam-responsive 
means positioned to intercept said beams after 
they pass said zone, and means controlled by said 
responsive means and actuated only when said 
object passes through all of said beams. 

18. That step in the method oi.’ determining the 
passage 01' an object through a predetermined 
zone in space which comprises projecting a plu 
rality' of beams of radiant energy in directions so 
correlated to each other that said object will pass 
through all of said beams'only when said object 
passes through sald'zone; whereby the intersec- ' 
tion of all or said beams by said object will de? 
nitely indicate such passage. 
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