
Nov. 30, 1937. G. H. DAVIS, JR 2,100,434 

S 

SOUND CONTROLLED ACTUATING MECHANISM 

Filed Nov. 14, 1933 3. Sheets-Sheet 1 

i 

- 
s S. 

R i 
SSASylleS. 3. 

- 
O 

AAAAA- E 
fails s -- UUUUU 

C E 
fr 
V 'R' 

AAA Utility 

w O N w) -N 
v 

(g) S QS 3 Z s - 
Sh Q s 

Q 
n 
n 

Azze/776/. 

1727%% 

  



Nov. 30, 1937. G. H. DAVIS JR 2,100,434 
SOUND CONTROLLED ACTUATING MECHANISM 

Filed Nov. 14, 1933 3. Sheets-Sheet 2 

PI NIIT ING 
EIIL) is 31 2S7 SS 

1s2 
SSS X?/XX2 2SiOS 

27) 
3 A38 W so -----as----- 

-ucintot f29. 5. G. How/eff DaYes, u?. 

&litovc? 

  

  



Nov. 30, 1937. G. H. DAVIS JR 2,100,434 
SOUND CONTROLLED ACTUATING MECHANISM 

Filed Nov. 14, 1933 3. Sheets-Sheet 3 

NVENTOR G. How/eff Days, J. 

14.7%ar ATTORNEY 

  



Patented Nov. 30, 1937 

UNITED STATES 

2,100,434 

PATENT OFFICE 
2,100,434 

SOUND-CONTROLLED ACTUATING MECH 
ANISM 

G. Eowlett Davis, Jr., Detroit, Mich. 
Application November 14, 1933, Serial No. 698,02i. 

13 Claims. 

The present invention pertains to a novel 
?i28Clainisti) for Operating apparatus at prede 
terrained, although not necessarily regular, in 
tervais. The operation of the mechanism is con 

5 trolled in the present instance by silent grooves 
of given inithin in length in a phonograph rec 
O;"d, a d the apparatus controlled by the mecha 
his in Inay be any device related in its operation 
to tie Sound produced by the record. A good 

l0 exaple of such a device is a slide film projector 
or a notion picture projector, and in another 
engodirinent herein described, it is a multiple 
Switch for operating various electrical devices in 
relation to the sound produced by the record. 

he control of the mechanism from the record 
depends on the foxiination of the silent grooves of 
given length in the record. These grooves are 
continuous With the usual sound grooves but are 
plain and Soundless so that they produce no 
Sound When traversed by the reproducer nee 
dle. The mechanism has a normal tendency to 
Operate through the action of a Weighted mem 
ber, a Spring, a magnet or any other such de 
Vice; but this tendency is opposed and overcome 
by an electro-magnet Which is energized when 
cuirrent is flowing in the output transformer of 
he amplifier associated With the record. Obvi 
Cusly, this current foWs when the needle trav 
erses Sound-producing grooves in the record; 
but when the needie is in a silent groove, the 
electro-magnet is not energized, and there is no 
opposition to the normal tendency of the mecha 
nisia to function. 
The electro-magnet must, however, remain de 

energized for a given period of time before the 
Inechanisin actually operates. This time inter 
Wall is introduced to prevent actuation on short 
pauses or between sentences, with the result that 
actuation occurs only when the silent groove 
is of a given minimum length as above stated. 
The delay in operation is brought about by any 
suitable retarding means. For example, in the 
present instance, the specific member which is 
under a normal tendency to operate is a bellows 
adapted to contract under its own Weight when 
unopposed by the electro-magnet but having a 
Small exhaust port, the actual functioning of the 
itlechanism depending on a pair of contacts which 
engage each other only When the bellows is fully 
contracted. On the other hand, the bellows has a 
large air inlet port so that it rises rapidly and 
Separates the contacts when the electro-magnet 
is again energized by the entrance of the needle 
into a sound groove. 
The invention is fully disclosed by way of 
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(Cl. 79-100.4) 
example in the following description and in the 
accompanying drawings, in which:- 

figure i is a diagrammatic view of the appa 
ratus; 

Figure 2 is an elevation of the apparatus, show 
ing the Wiring diagrammatically; 

Figure 3 is a vertical section of the time relay 
device in contacting position; 

Figure 4 is a similar section, partly in eleva 
tion, showing the time delay device in the oppo 
site position; 

Figure 5 is a detail elevation of the actuator 
and a SSociated parts; 

Figure 6 is an elevation of a modified construc 
tion, showing certain conventional electrical ap 
paratus diagra, Inmatically; 

figure 7 is a similar elevation showing the parts 
in a different position, and 

Figure 8 is a diagrammatic view of the multiple 
SWitch which may be actuated by the mechanism. 

Reference to these views will now be made by 
use of like characters which are employed to des 
ignate CorrespOnding parts throughout. 
A phonograph record with a series of silent 

grooves in combination. With recorded sound 
grooves is reproduced on an electric phonograph 
of usual and Well known design. My device is 
connected by its connecting Wires to the out 
put transformer of this electric phonograph on 
either the primary or secondary side. The loud 
Speaker of the electric phonograph is left con 
nected in its usual position and reproduces 
Sounds from the record as usual. 
When Sounds are being reproduced from a 

photograph record, current is generated in the 
output trainsformer of the electric phonograph, 
both in the primary and secondary side, by the 
USual and Well known System. When no sounds 
are being reproduced from a record, no current 
is generated in the output transformer. 
The alternating pulsating current generated in 

the transformer passes through connecting wires 
to a vacuum tube 2 and is rectified by this tube 

into direct pulsating current by the well known 
vacuum tube rectifying System. This direct pull 
Sating current paSSes from tube 2 to sensitive 
relay 3 whose armature 4 is attracted to its ener 
gized Solenoid 5. The armature closes a pair of 
contacts 6 which Supply the Solenoid 7 of a time 
delay relay With an energizing current from a 
suitable external source 8. From this source a 
conductor 9 extends to one of the contacts' 6 and 
another conductor fo extends from the source 
to the solenoid and from the Solenoid to the 
other contact 6. 
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When the Solenoid of the time delay relay is 
thus energized it draws its armature and at 
tached bellows - 2 up to the top of its stroke. 
The armature and bellows are drawn rapidly by 
the Solenoid to the top of its stroke because an 
inlet valve 3 opens a large intake port 4 by the 
vacuum thus created in the bellows, as shown in Figure 4. 
When no sounds are being reproduced from 

the record and no current is generated in the 
output transformer, it follows that no current 
passes through connecting wires to tube 2 and 
thence to sensitive relay 3. 
The contacts of relay S are normally open by 

virtue of the construction shown in Figure 2. 
The frame 5 which carries the coils of Soleioid 
5 has the armature 5 attached thereto in the for:1 
of an angular strip member. One of the . Coil 
tacts 6 is carried by one leg of the afrnature, 
and the other leg is engaged by an adjustable Stud 
: 5’ in the top of the frame, thus placing the 
armature under a spring tension which tends to 
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I by a conductor 22 to contact 3. 

draw it from the other contact 6 fixed on the 
frame. Another adjustable stud $ in the lowei 
part of the frame limits the retraction of the arnature. 
When sensitive relay 3 ceases to supply ener 

gizing current to the solenoid of the time delay 
relay, the armature and attached bellows 2 
descend by gravity to close the large air intake 
valve 3 by the pressure thus produced in the 
bellows. The descent is retarded by a Small ad 
justable air went which allows the bellows to 
descendin a predetermined period of time. Thiis, 
when Sound is being reproduced on a record, the 
armature and attached bellows rise rapidly with 
each impulse and descend slowly when the Sound 
ceases. Short pauses between words and sen 
tences on a record do not cause or allow the bel 
lows and attached armature to descend to the 
bottom of their stroke, because the time neces 
sary for the bellows to descend is set to be longer 
than Such pauses between WOrds and Sentences. 
Thus, on pauses between Words or Sentences, 
the bellows and armature begin to descend, but 
do not reach the bottom of their stroke because 
the following sound raises the bellows and arma 
ture rapidly. When a pause of greater time 
length than that required for the bellows and 
armature to descend to the bottom of their stroke 
is recorded on the record for the purpose of oper 
ating a machine or apparatus connected to my 
device, the armature and bellows descend and 
close a pair of contacts 8 and 3’ carried respec 
tively by the movable part of the bellows and a 
fixed member such as the frame 9 of Solenoid , 

Another. Solenoid 2i has one end connected at 
2 into the line () while its other end is joined 

The comple mentary contact 8 is joined by a conductor 23 
to line 9. Thus, engagement of contacts 8, 8' 
is necessary in delivering current from the source 
8 to Solenoid 2. 

Energization of solenoid 2 advances ash arma 
ture 24 which is adapted to actuate sonne other 
device or apparatus. For example, the arma 
ture 24 may push a slide 25 which turns the feed 
Wheel 26 of a slide film feed. One end of the 
arnature is connected by a retractile spring 2 to 
the arnature fraine 28, so that when the solenoid 
28 is de-energized, the spring returns the arma 
ture to its former position. 

Because alternating current produces an ob 
jectionable him or vibration in some apparatus, 
I provide means for shutting the current off the 

2,100,434 
solenoid 20 immediately after the latter has per 
formed its function. Some apparatus, such as 
the Solenoid 28 operating the slide film projector 
shown in Figure 2, parform their functions in a 
Small part of a second. I will briefly describe 
a device for shutting the current off the solenoid 
2) after it has performed its function, 
Another Switch is mounted adjacent to the 

arnature 26 and includes a pivoted contact 29 
having fingers 38 and 3 at opposite sides of a 
pin 32 carried by the ariinature. This contact is 
connected by a conductor 33 to conductor 9, and 
the co-operating fixed contact 35 of the switch 
is joined by a conductor 38 to conductor 9 at a 
point between the solenoid and the contacts 6. 
When Solenoid 2 receives its energizing cur 

rent it draws its arimature 24 forward, drawing 
pin 32 between the fingers 38 and 3:. At the end 
of itS Stroke the pin 32 strikes finger 3 to close 
the contacts 29 and 35. These contacts close a 
circuit which supplies current from Source 8 to 
Solenoid of the time delay relay, which draws V : 

its arnature and bellows 2 up, breaking con 
tacts 8, 8' and thereby shutting the current of 
the driving Solenoid 2. When solenoid 23 is thus 
de-energized, its armature 24 is returned by re 

10 

5 

20 

25 

tractile Spring 22 and strikes arm 33 of switch 
contact 29 to separate the latter from contact 
35, thus de-energizing solenoid of the time tie 
lay relay and placing the contacts 29, 35 in posi 
tion for another operation such as that just de 
scribed. When Solenoid is thus de-energized the 
bellows 2 begins to descend by gravity, unless 
the Solenoid is being energized by the following 
Sound on the phonograph record through tube 2 
and Sensitive relay 3, as previously set forth. 
In both embodiments of the invention, the 

armature of the solenoid or 7' carries a stop 3 
Co-Operating. With stops 38 mounted beneath 
the Solenoid in order to limit the upWard Stroke of the armature. 

If the reproducer needle is still in a silent grOOve 
having sufficient remaining length, the bellows 
2 descends and initiates another cycle such as 

that already described, which in this Ca,Se WOld 
be useless. In order to avoid this repeated opera 
tion from a silent groove having at least twice the 
length necessary to permit descent of the bellows 
2, I provide the modified coilstrugtion shown in Figures 6 and 7. 
The contacts 8 and f 8' of Figures 1 and 2 

for completing the circuit to the driving solenoid 
are here replaced respectively by a contact A. 
carried by the bellows f2 and a U-shaped mem 
ber 4 pivoted adjacent to the armature 2 of 5 
the driving Solenoid 20'. The member is is Ora 
Conducting except at its contact point 42 adapt 
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ed for engagement by contact 4C and wired at 83. 
to one end of the driving solenoid 20'. The CO 
tact 40 is joined by a conductor 44 to one of the 
mains 45 of the power source. The other main 
46 is connected by conductor 47 to the other ed 
of Solenoid 20' and is extended through the time 
delay Solenoid 7 to the relay 6', as indicated 
by the numeral 46 so that the relay governs the 
circuit through the time delay solenoid as in 
Figures 1 and 2. - 

When the bellows 2 descends, the circuit from 
the Source to Solenoid 20' is completed at con 
tacts 8, 42. As the armature 24' is advanced, 
the pin 32 on the rear end thereof engages and 
turns the member 6 to the position shown in 
Figure 7, thereby breaking the circuit to the 
driving Solenoid. However, as distinguished from 
the first described construction, the time delay 
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retraction of the armature 24'. 
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Solenoid 7' is not again energized until the re 
producer needle is out of the silent groove, be 
cause the U-shaped member 4 remains in its 
tilted position and is not returned by the here 

The member 
is returied to its normal position only Willen the 
Solenoid is again energized from a sound 
groove in the record in the regular manner, 
whereupon the bellows 2 and contact, 4) are 
lifted and the latter engages the non-coinducting 
upper arm of the member 4 as shown in Fig 
lure 6. Therefore, repeated energizing of the 
solenoids T' and 20 during a single silent groove 
is impossible. 

Figure 8 shows a multiple switch for operating 
a series of devices in Succession. On the occur. 
rence of Successive Silent grooves in the record. 
The driving Solenoid 59 is wired to receive cur 
rent sinultaneously with a solenoid 28a similar 
to solenoid 2C which is provided because of the 
anti-repeating mechanism associated with its 
armature. The solenoid 5G has a fixed core 5. 
adapted to attract an external pivoted almature 
52. The switch comprises a ratchet wheel 53 
carrying an arm 54 adapted to Connect a common 
contact 55 Successively to a series of Separate 
contacts 56. As usual in multiple SWitches, the 
Comimon contact is connected to One side of the 
line, and the separate contacts are coininected 
respectively to the several devices which in tura 
are connected to the other side of the line. 
The armature 52 carries a driving pawl 5, hed 

against the ratchet wheel by a Spring 53, the 
armature being normally withdrawn froii) the 
core 5 by a spring 59. A detent 38 holds this 
ratchet wheel from turning back Ward. 

It Will be evident that successive movementS 
of the armature 52 caused by Successive silent 
grooves of sufficient length, turn the ratchet 
Wheel so that the switch arm 54 engages the 
contacts 55 in succession. The electrical devices 
connected with the contacts 54 may be of any 
suitable nature such as lamps to be lighted or 
electrical machines to be operated at given points 
in the recording. 
Although specific embodiments of the inven 

tion have been illustrated and described, it Will 
be understood that various alterations in the de 
tails of construction may be made Without de 
parting from the scope of the invention, as in 
dicated by the appended claims. It is also con 
templated that the invention be used With other 
sounding instruments than a phonograph record 
inasmuch as its operation depends on the ab 
sence, rather than the presence of Sound. 
What I clain is: 
1. In combination, an actuating mechanism. 

adapted to operate another apparatus, means for 
setting said mechanism in motion, Said means 
being operable by the effect, produced by the 
traveling of a reproducer needle in a blank 
groove, with no recorded frequency, formed in a 
sound record, said apparatus being in Operative 
on the relative movement between said needle 
and recordings on said record. 

2. In combination, an actuating mechanisin 
adapted to operate another apparatus, means 
tending normally to set Said mechanism in no 
tion, means for opposing the first named means, 
the opposing means being adapted to be rendered 
inoperative by the traveling of a reproducer 
needle in a blank groove, with no recorded fre 
quency, formed in a sound record, whereby the 
first means is operable when the needle travels 
in such blank groove, Said apparatus being in 

3. 
operative on the relative movement between said 
needle and recordings on Said record. 

3. In Combination, an actuating nechanisin 
adapted to operate another apparatus, an elec 
trical control device for starting and stopping 
the operation of Said mechanism, Said device 
being adapted for connection to and operation by 
the Variable current in a Sound amplifying sys 
ten and sensitive to the effect produced by the 
traveling of a reproducer needle in a blank groove 
with no recorded frequency, formed in a 30U End 
record, said apparatus being inoperative On tie 
reiative noverinent between said ineedle and re 
cordings on said record. 

4. In combination, an actuating inlechanisia 
adapted to operate another apparatus, Gleans 
for setting said mechanism in motion, Said Ileans 
being sensitive to the effects produced by the 
traveling of a reproducer needle in a silent groove 
of a, Sound record, said apparatus being in Cera 
ative on the relative movement between said nee 
dle and record, a time relay device operative on 
Said means and adapted to prevent functioning 
thereof until the needle has traveied in the 
sound groove a given period of time. 

5. In combination, an actuating mechanism 
adapted to operate another apparatus, lineans 
tending normally to set said rechanism in Imo 
tion, means for opposing the first named ineans, 
the second nained ineans being sensitive to the 
effects produced by the traveling of a reproducer 
needle in a SOund groove of a sound '32Oid, 
whereby the first means is operable when the 
needle travels in a silent groove, said apparatus 
eing inoperative on the relative novement, be 

tween said ineedle and record, a tiime delay device 
operative on the first named means and adapted 
to prevent functioning thereof until the needle 
has traveled in the Sound groove a given period 
of time. 

6. In combination, an actuating mechanism 
adapted to operate another apparatus, an elec 
trical control device for starting and stopping 
the operation of said mechanism, said device be 
ing adapted for connection to and operation by 
the variable current in a sound amplifying sys 
tem and sensitive to the minimum current value 
in said System, said apparatus being inoperative 
On the production of sound in said system, and a 
time delay device operative on the first named 
device and adapted to prevent functioning there 
of until the minimum current value has persisted 
for a given period of time. 

7. In combination, a driving solenoid having an 
armature adapted to operate another apparatus, 
a slow-closing and fast-opening Switch in the cir 
cuit of Said almature, a relay adapted to open said 
Switch when energized, said relay being adapted 
for connection to and operation by the variable 
Current in a Sound amplifying Systerin, and means 
tending normally to close said switch, Whereby 
Saidarnature is moved when said current is sub 
Stantially Zero, said apparatus being inoperative 
On the production of Sound in said system. 

3. In combination, a driving solenoid having an 
armature adapted to operate another apparatus, 
a slow-closing and fast-opening SWitch in the 
circuit of said solenoid, a relay adapted to open 
said switch when energized, said relay being 
adapted for connection to and operation by the 
variable current in a sound amplifying system, 
and means tending normally to close said switch, 
whereby said airmature is moved when said cur 
rent is substantially Zero, and another switch 
movable by Said armature and adapted to open 
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4. 
the first named switch. and de-energize said 
Solenoid. 

9. In combination, a driving solenoid having an 
armature adapted to operate another apparatus, 
a slow-closing and fast-opening switch in the 
circuit of said solenoid, a relay adapted to open 
said Switch when energized, said relay being 
adapted for connection to and operation by the 
variable current in a sound amplifying System, 
means tending normally to close said switch, 
whereby said armature is moved when Said cur 
rent is substantially zero, another switch mov 
able by said armature and adapted to open the 
first named Switch and de-energize said Solenoid, 
and a retractile spring for returning said arma 
ture and opening the second named Switch when 
Said Solenoid is de-energized. - 

10. In combination, a driving solenoid having 
an armature adapted to operate another appa 
ratus, a bellows having a portion adapted to 
descend slowly by gravity, a contact carried by 
Said portion, a fixed contact adapted for en 
gagement by the first contact, said contacts con 
Stituting a SWitch in the circuit of said Solenoid, 

25 a relay adapted to open said switch when ener 
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gized, said relay being adapted for connection 
to and operation by the variable current in a 
Sound amplifying System, whereby said armature 
is moved when said current is substantially zero. 

11. In combination, a driving solenoid having 
an armature adapted to operate another appa 
ratus, a bellows having a portion adapted to 
descend slowly by gravity, a contact carried by 
said portion, a fixed contact adapted for en 
gagement by the first contact, said contacts con 
stituting a switch in the circuit of said solenoid, 
a relay adapted to open said switch when ener 
gized, said relay being adapted for connection 
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to and operation by the variable current in a 
Sound amplifying System, whereby said armature 
is moved when said current is substantially zero, 
and another switch movable by said armature 
and adapted to open the first-named Switch and 
de-energize Said Solenoid. 

12. In combination, a driving solenoid having 
an armature adapted to operate another appa 
ratus, a bellows having a portion adapted to 
descend slowly by gravity, a contact carried by l() 
Said portion, a fixed contact adapted for engage 
ment by the first contact, said contacts constitut 
ing a Switch in the circuit of said Solenoid, a 
relay adapted to open said switch when ener 
gized, said relay being adapted for connection to 
and operation by the variable current in a sound 
amplifying System, whereby said armature is 
moved When said current is substantially Zero, 
another Switch movable by Said armature and 
adapted to open the first named Switch and de- : 
energize Said Solenoid, and a retractile spring for 
returning said armature and opening the second 
named Switch When said Solenoid is de-energized. 

13. In combination with a phonograph record 
having silent grooves of abnormal length between : 
the beginning and the end of the recording there 
On, a reproducer needle adapted to travel in said 
grooves, an actuating mechanism adapted to 
Operate another apparatus, means for setting said 
mechanism in motion, said means being sensitive 
to the effects produced by the traveling of said 
needle in a silent groove, a time delay device oper 
ative on said means and adapted to defer the 
functioning of Said means for a time interval no 
greater than that required for said needle to 35 
travel the length of one of said grooves. 

G. HOWLETT DAVIS, Jr.   


