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UNITED STATES PATENT ormoE. 
JOHN HAYS HAMMOND, JR., OF GLOUCESTER, MASSACHUSETTS. 

To all whom it may concern : 
Be it known that I, JOHN HAYS HAD/£4 

MOND, Jr., a citizen of the United States, 
residing at Gloucester, in the State. of Mas 
sachusetts, have invented certain new and 
useful Improvements in Systems of Selec 
tive Control, of which the following is a 
speci?cation. 
My invention relates to a system of selec 

tive control and relates particularlyv to a 
system in. which‘ether disturbances of pre 
determined frequencies are received selec 

: tivelyby the receiving station. 
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' -The principal objectof the invention is 
to produce a system whereby the opening 
or closing of a local circuit may be con 

, trolled without liability to interference. 
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The various other objects of the invention 
will be more fully set forth in the following 
description of one form of apparatus suit 
able for practising the invention. 
In the particular apparatus.shown in the 

accompanyin drawings for the purpose of 
illustrating t e operation of my improved 
system, waves of light, having a plurality of 
?uctuations impressed thereonv by a micro 
.phone, are emitted from the sending sta 
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tion and received by the selenium cell at the 
receiving station, but it will be obvious that 
any suitable means of propagatin ‘ether dis 

_ turbances may be employed whic will per 

~mined frequencies. 
- .In the drawings, 
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mit a plurality of ?uctuations of _predeter— 

Figure 1 is a diagram 
matic view of one form of apparatus for car 
rying out my improved system, Fig. 2 is a 
corresponding view showing different con 
nections in the receiving station. 
In the particular apparatus shown in the 

drawings for the purpose of illustratin my 
improved system, a motor 1 drives a irect 
current generator 2 which feeds an arc-lamp 
8. In the arc ‘lamp circuit are included re 
sistance 4 and self-inductance 5 to steady 
the arc. The secondary 6 of a transformer 
is also included‘ in this circuit, the primary 
of which transformer 7 istraversed by'cur 
rents emanating from battery 8 and con 
trolled by microphone 9. The microphone 
is acted upon by vibrations from'a number 
of reeds 10, 11 and 12, which have their in 
dividual and ?xed vibrating frequencies. 
When the reeds are vibrated-by means of 

any convenient method, they emit-a chord of 
three de?nite frequencies, which are repro-c 
duced by means of-a microphone and varia--. 
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tions of the microphone current. The trans 
former, whose primary is 7 and secondary 6, 
therefore produces alternating potentials at‘ 
secondary 6 which produces 1n the are cir 
cuit alternating currents of the three fre 
quencies superimposed on the direct currents 
furnished by generator 2. The light emit 
ted from the are 3 has periodic increases and 
decreases governed by the alternating cur— 
rents in the arc circuit. 
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A re?ector 14 is arranged at the receiving _' 
station and is focused vso as to concentrate 
apart of the light from the are upon a sele 
mum cell 15 in circuit 16 with a battery 17 . 

through circuit 16 which ?uctuates very 
much the same as thexconductivity of the 
selenium cell 15, the currents of'circuit 16 
belng therefore of direct current with super 
imposed currents of .the' three frequencies.v 
In circuit 16 are also included the three. 

25' and 26, are mounted in‘ proximity to the 
coils 18, 19 and 20; reed 24 having the same 
perlod of vibration‘asreed 10 of the trans 
mitter; reed 25 havin the same‘period of 
vibration as reed 11 o the transmitter; and, 
reed 26 having the same period of vibration 
as reed 12 of the transmitter. Consequently, 
when the transmitter reeds 10, 11 and 12 are 
caused to vibrate, the receiving reeds 24,25 
and 26 will also be caused to vibrate and will 
attain an appreciable amplitude by virtue of 
resonance. Suitable means 27, 28 and 29 are 
arranged in circuit'with polarized relays 30, 
31' and 32 whereby appreciable vibrations of. 
said receiver reeds will close said circuits 
to which current is furnished by suitable 
means as the batteries 33, 34 and 35.~ The 
armatures 36, 37 and 38 of the polarized re 
lays will therefore be de?ected to the right 
and by making contact with points 39, 40 
"and 41 will close local circuits 42, 43 and 44 
having batteries 45, 46 and 47 respectively 
which energize magnet coils 48, 49 and 50 
respectively. Said magnet. coils in turn at 
tract armatures 51, 52 and 53 thus complet-_ 
ing the local circuit 54 comprising a battery 
55 which energizes the magnet CO1 56. Said‘ 

'coil ther. draws armature 57, to contact 58 
. ‘whereby any suitable means as the batter 

59 is made to ‘energize a plunger magnet coil 
or solenoid 60, which in turn actuates plun 
ger 70 and thus controls any desired form 
of operative mechanism, such as a lever 72 

Battery 17 will therefore send a current "70 
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‘coils 18‘, 19 and 20, of the three vibratory‘ - 
‘relays 21, 22 and 23. The tuned reeds 24, 
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I action of the three 
55- cies of ?uctuation. 

I 

connected with the plunger by any suitable 
connection as the chain 71. 
In the modi?ed form of apparatus shown 

for the purpose of illustration in.Fig. 2, the 
5 sending station is represented as being iden— 

tical to vthe sending station shown in Fig. 1 
and the receiving station is provided with 
a‘ selenium cell 15 in circuit 16 comprising 

- the battery 17. In this construction, how 
10 ever, the corresponding coils 18’, 19’ and 

20' are in multiple withthe circuit 16. Coils 
19’ and 20’, however, do not connect directly 
to the line wires 16‘1 and 16‘? of the circuit 16 
but depend for their ?nal connection on the 

15 closing of armatures 51’ and‘52’ with the 
contact points 7 3’ and 74'. In this construc 
tion, variations of the conductivity of the 

. selenium cell 15 causes battery 17 to send 
‘ ?uctuating currents to the coil v18’ which 

A20 through reed 24:’ and controlling means 27’ 
actuates the polarized relay 30’ and by 
means of relay coil 48’ attracts armature‘ 51’ 
to a point 73’. Coil 19’ is thereupon ener- 
gized thereby energizing the vibratory reed 

:{25 25’ which, by the controlling, means 28’, 
operates a polarized relay 31’ thus closing 
circuit 43’ and energizing relay coil 4:9’, the 
armature 52’ of which connects coil 20’ to 
the line wires 16a and 16". Said coil 20' 

l 30‘ causes reed 26’ to vibrate and through con 
trolling means 291 operates the polarized 
relay 32’, the armature 38' of which is con 
nected to a point ‘41’ thus closing the circuit 
44’ comprising the battery 47’ which oper 

’ 35 ates relay coil 50'. .The armature 53’ of said 
_ coil 50' then closes the local ‘circ it 54’, in 
“ cluding the battery 55’, in which the relay 
coil 56’ is located. ' The armature 57 ' of this 
relay makes contact with point 58' thus 

40 permitting the battery 59' to energize plun 
ger coil of solenoid 60’, the plunger 61' of 
which is operatively connected by any suit 
able means as the chain 62’ to the lever 63’. 
In thelconstruction shown in the drawings 

7" 45 conjoint action of the transmitter reeds 10,’ 
11 and 12 is required to complete circuit 54:, 
or circuit 54’, respectively. ' J ' 

In the construction particularly shown in 
Fig. 1, reed relays are arranged in series, 

50 whereas in Fig. 2, they are arranged in mul 
tiple, but in both cases conjoint action‘ is re-' 
quired», thus rendering the system proof 
against interference except by the combined 

predetermined frequen 

It- will be obvious, of course. that various 
other means of producing the three prede 

. termined frequencies may be employed, since 
1 I it is well known'that they can-be produced 
60 through sending station comprising various 

means for emitting either dampened or un 
7 Q»; dampened vibrations,‘ and it will be .under- - 

stood that'iin illustrating the invention in 
connection with an apparatus employing 

_ 65 light‘waves, I have merelyv shown a pre 
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ferred form of apparatus embodying my im- ' 
proved system. 

I claim-as myinvention: ' 
1. In a system of the character described, 

a receiving station adapted to receive light 
vibrations whose characteristics are such as 
to produce ?uctuations of predetermined 
frequencies in the receiving station, said 
receiving station comprising means to re 
spond to each of said ?uctuations of differ 
ent frequency and said means operating con 
jointly ’to close a local clrcuit. 
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2. In a system of the character described, , 
a receiving station adapted to receive light 
vibrations having a plurality of ?uctuations 
of predetermined frequencies, means for 
causing these ?uctuations of predetermined 
frequency to produce appreciable vibrations 
of a plurality of receiving means, and means 
for controlling a local circuit through such 
receiving means. I *1 

3. In a system of the character described, 
a receiving station adapted to receive light 
vibrations having a plurality‘ of ?uctuations 
of predetermined frequencies, means for 
causing said ?uctuations of predetermined 
frequency to produce simultaneously appre 
ciable vibrations of a plurality of receiving 
means, and means for controlling a local cir 
cuit through such receiving means. 

L1. In a system of the character described, a 
receiving station adapted to receive light vi 
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brations having a plurality of ?uctuations of- - 
predetermined frequencies, means for caus 
ing the ?uctuations of each frequency to pro 
duce appreciable vibrations of separate're 
ceiving means, and means for controlling a 
local circuit through the conjoint action of 
such receiving means. - 

5. Ina system of the character described, ' 
a receiving station adapted to receive ether 
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vibrations having a plurality of ?uctuations . 
Tof predetermined frequencies, means for 

each frequency to 
.produce appreciable vibrations of separate 
causing ?uctuations o 

monotone vibratingrelays, said relays being 
in. parallel circuits and means for control 
ling-a local circuit by the action of such re 
la s. ' 

In a system of the .characterdescribed, 
a receiving stat-ion adapted to receive ether 
vibrations having a plurality of ?uctuations 
of predetermined‘frequencies, and compris 
ing a plurality of monotone vibrating relays, 
said relays being arranged in parallel cir 
cuits, means for_causing the ?uctuations of 
each predetermined ‘frequency to produce 
.mechanical vibration of one of said relays‘, 
and means for controlling an independent 
lo'cal circuit through the conjoint action of 
said relays. I . . 

. 7. Ina system of the character described, 
a sending station comprising an'arc, means 
for simultaneously impressing variations of 
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a plurality of predetermined rates upon the ', 



ether vibrations produced said arc, a re 
ceivlng circuit com rismg a selenium cell to 

' receive said ether vi rations having said pre 

16 
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determined variations impressed thereon, 
means for causmg said variatlons to produce‘ 

- mechanical vibrations in a plurality of tuned 
relays, and means for controlling a local cir-, 
cuit through such relays. 

8. In a_ system of'the character described, 
a sending station comprising an arc produc 
ing ‘ether vibrations, a microphone induc 
tively coupled with said are, and a plurality 
of acoustic pipes each capable of emitting a‘ 
predetermined acoustic tone whereby a plu 
rality‘of ?uctuations of predetermined fre 

. quency are impressed on said ether vibra 
tions, a receiving'station comprising a selen 

4. 1111;)? cell to receive ‘said vibrations, and a plu 
m1 y; of monotone vibrating relays each re 
.s " _-ve to the ?uctuations produced by one 
Ufa-Said pipes, and-"means for controlling a 
‘locail-icircuit through such relays. 

' 9. In a system of the character described, 
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a sending station comprising an arc‘ produc 
ing ether vibrations, a microphone induc 
tively coupled with said are, and a plurality 
of acoustic pipes each capable of emitting a 
predetermined acoustic tone whereby'a plu 
rality of ?uctuations of predetermined fre 
quency are impressed on said ether vibra 
tions, a receiving station comprising a selen 
ium cell to receive said vibrations, a plural-' 
ity of separate monotone vibrating ‘relays 
each responsive to the ?uctuations produced 
by one of said pipes and arranged in circuit 
with each other, a plurality of polarized re 
lays in circuit with said vibrating relays, and 
an independent local circuit controlled by the 
conjoint'action of said polarized relays. ‘ 
This speci?cation slgned and witnessed 

this lst'day-of September, A. D., 1911. 
JOHN HAYS HAMMOND, JR. 

Witnesses: 
Z..F. PHELPS, 

_ . AMBROSE L. O’SHEA. 

35 

so 


