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UNITED STATES PATENT OFFICE. 

RALPEI. v. L. HAPITLEY, OF SOUTH ORANGE, NEw JERREEY, ÂESIGKroB. Pro WESTEBwr 
· ELECTRIC cokrPANY, IricoB ProRATED, or xew 
NEw YoBK. 

ZOEK, ST. Z., A CORPORATIOST or 

w AvE TRANSRITISSIONIt's YSTENKI. - 
Appliestioa med August 14, 1824. seriau ro rs1914. 

This invention relates to wave transmis 
sion, systems and more particularly to wave receiving systems, 
A feature of the invention is the control S of the plane of polarization of light in ac 

cordance with received waves. . . O * An object is to receive signals without dis 
turbance from undesired waves. . A further object is to cause received waves 
to produce a visible indication º 

feature of the invention relates to a ra 
dio receiving system in which a piezo elec 

0 

tric crystal controls the plane of polariza 
tion of light to produce a visible signal. 
Another feat?re relates to switching meåns in a radio receiving system by which 

a plurality of different signál receivers may 
be alternately coupled to an antenna and 
the antenna may be simultaneously tuned to 
different wave lengths to renderit resonant to waves of the corresponding frequency. 
The inyention broadly comprises means 

for receiving electric waves combined with a selective device responsive to received.waves 25 of a particular frequ?ncy. Tie selective de 
vice includes means for la bem of 
light so that an object upon which the beam 
is directed is normelly unilluminated and additional means, responsive to the received 
waves of aparticular frequency.top, rotate 
the plane of polarization of the fi htbeam 
and cause the object to b&ome luminous. The luminous object then in?icates to an observer that, signels of a particular fre 
quency are being received. Switching mensis also provided where 
by the wave Sigis: for an, antenria, may be nnected from the light signal device responsive to Yveves of 
aparticular frequency and coupled to a 
sond signs device, for example radio tel ephone receiying set, arranged tº be respon 
sive to received waves of a different fre quency. The switching mens is designed to simultaneously, Edjust certain tuningele 
ments in the system to the corresponding 

In the drawings: ) 
Fig. 1 is a circuit diagram of aradio re 50 ceiving system for producing alight signal. 

.- *** Fig.2 is a circuit diagram of aradio re 
ceiving system having meas for vasti 

15 

connecting a light signal device or a soun 
-signal älë to an antenna 

of 
- . 20 

x 

The 
agram of which is illustrated in Fig. 1 wri 
now be described: , w Fig. 1, 
Antenna 20 is coupled to a piezo electrice deyic? 15 lurranged.top rotate the plene of . 

polarization of a light beam 20, directed One 
upon a translucent object 21. The antenna - 
10. is connected to ground in series with the 
primary winding of a variable transformer i 
11. The secondary winding of this trans 
former is connected in parai?el to an adjust- BaS 
able condenser 12, constituting a resonant 
circuit therewith. The terminals of con 
denser. 12 are connected to plates 13 and 14 
of piezo electric device 15 which are ar 
ranged adjacent to opposite sides of a par- Tro 
allelepiped 16 cut from a quartz crystal 

Light from a source 25 is condensed by 
lens.26, and is directed against one face of 
a. Nicol prism or other like polarizing de 
vice*27. Adjacent to the opposite face of Tas 
the prism 27 and arranged to receive light from prism 27 is the piezo electric " 
10. A second. Nicol priem or other light alizing device 28 is arranged to receive 
ight transmitted through the crystal 16, and Do 
ispositioned so that it is crossed with respect 
to the prism 27 when the crystal 16 is at 
rest Thus, C?. no lightis transmitted to the translucent o g; 2. 
The crystal 16 is 

ural uency corresponding to the fre 
quency of waves which it is desired to re 
ceive. The resonant circuit including the 
secondary winding of transformer 11 and 
condenser 12 is preferably tuned to the de- bo 
sired frequency. By virtue of this fact the 
crystal 16 is prevented from responding at 
*rýgie of its natural encies. 

en waves of the desired frequency are 
received by antenna 10 they aré transmitted 95 
F'à Aitä 11 to the F cir cuit and establish silternating UpO. 

the plates 13 and 14. Th? F 
thereupon set into vibration ist the desired 
frequency. This crystal is sherply resonant ou 
and consequently does not respond to re 
ceived of frequency other than that 
to which the resonant circuit is tuned and to which the crystal 16 is designed to give re 

Inse. The vibration of crystal 16 ro-_eg. 
CO nding 

šeitä 
rotation of the plane 

of the light beam 20. Ace- , 
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45 by lens 26 throu 
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the translucent object 21. causing it to be 
corne luminous as an indicationi that waves 
of the desired frequency are being received. 
Tie object 21 may be any device sensitive to 

5 light as for example a sensitized film upon 
which a record of the light variation may be 
The radio receiving system, the circuit 

diegram of which TSFÈ in Fig.2, com 
10 prises an antenna 10, a hookSwitch 30, a ight signal device 35 and a sound receiving 

is; The atin Ernes to groun a peth including the prirnary 
vinding 3 transformer. 31, armatures 32 us fäärä of sºite 80 and adjustable con 
denster 34. A secondarywinding 86 of trans 
former 31 the terminals of which are con 
nected to armatures 38 and 39 respectively 
of switch 30 is arranged to be connected in 

20 parallel with either one of two adjustable 
condensers i 37 and 37” by the operation of. 

* switch 30 to form resonant circuits there 
with tuned to the proper carrier frequency 
The terminals of condenser 37 are connected 

25 to break contacts associated with armatures 
38 and 39 of switch 30 whereas the terminals 
of condenser 37” are connected to miake con 
tacts associated with these armatures. The 
armatures 38 and 39 are also normally con 
nected to the plates 13 and 14 of piezo elec 
tric device 15. The armatures 32, 33, 38 
and 39 of switch 30 are arranged to be 
simultaneously operated by a switchhöolk 41 
arranged to support a telephone receiver 

ss 42 connected to radio receiver 40. The input 
terminals of the radio receiver 40 are con 
nected to make contacts 43 and 44 associated 
with armatures 38 and 39 respectively. An 
adjustable condenser 45 has its terminals 

4o conn?cted to the mske contacts 46 and - 47 
associat?d, with armatures 32 and 33 re 
spectively. The piezo electric device 15 is 
arranged to control the plane of polarization 
of a beam of light from source 25 directed 

gih prisms 2 and 28 upon 
the translucent Eje? 21 in the manner de 
scribed in connection with the arrangement illustrated in F 1. 

The station illustrated in Fig. 2 may be so called by waves Ä a frequency corre 
ponding to thenat frequency of piezo 
ectric åevice 15 to which resonant circuit 

36-37 is tuned When waves of this fre 
quency are received by antenna 10 the gib 

55 ject, 21 becomes lumínous as already de 
scribed. This indicates to an attendant that a transmitting station is calling. Telephon? 
communication my be established with the transnitting, station by. renoving receiver 

60 42 from switchhook 4L. The armatures of . switch 30 thereby move-under theirinherent 

1884,089 
spring action to open the normally closed 
copta?ts asociated therewith and to cose 
the make contacts 43, 44, 46 and 47. The 
light signa device 35 is thereby diseon- 65 
nected from antenna 10 and the telephone · 
receiver 40 substituted therefor. Likewise 

• condenser 34 which normally. tunes the an 
tenna, circuit to the frequency of waves re i 
ceived by signal device 35 is disconnected 70 
and condenser 45 is substituted therefor. 
Condenser 45 is provided for. tuning the . 
antenna circuit to the frequency of waves to 
be received by radio receiver 40. By the 
action of arrastures 38 and 39 condenser 37 T5 
is disconnected from winding 36 and con 
denser 377 stabstituted therefor which forms 
a resonant eireuit with this.winding which 
is tuned to the carrier frequency used in 
connection with receiver 40. * * . 
The station shown in Figure 2 may be 

one of a plurality of stations operating over. ". 
one or a plurality of antenne. lective . signálling is obtained by employing piezo 
electric devices adjusted to be resonant at 85 
different freguencies. The sound receivers 
at different stzeitions may be operated on the 
caurier vraves of the same or different fre- - - - 
quencies. * ap 

Although this invention has been illus- 90 trated anã described as embodied in eertain 
specific circuit arrangements its limits are 
not defined thereby but only by the scope 
of the apperded claims. * . . . . 
What is cained is: . . . 95 
1. A communiçation system eomprising . 

means for receiving. carrier waves from . 
remote station, a spurce of light, two errossed Nicol prisms in the path thereof, whereby 
the plane polarized light Fi?i, the first 100 prism is prevented from passing the second, . 
means between said prisms responsive to 
said received vraves to rotate the plane of 
polarization of a beam o light, and means 
responsive to light traversing both of said 105 
prisms to producean indic?tion that the 
remote station is calling. 

2. receiving station comprising 
neans for receiving incoming energy, an in- en 
dicating i device responsive to 0 
light. to indicate call, “an optical system . . . 
associated with ?aid means, and controlled thereby in accordance with incoming energy , 
to effect the_ealing operation, and m * AV es8 
under, control of an operator at said signal 15 
receiving station for ššiti said call, 
indicating device from said energy receiv-º 
ing means and connecting in lieuthereof a communication receivingapparatus. 

In witness whereof, n 
my name this 7th dsy of August, A.D. 1924. 

• RALPH W. L. HÁRTLEY. . 

hereunto subscribe so 

  

  


