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13 Claims.

e present invention pertains to a novel
mechanism for operating apparatis at prede-
aithough not necessarily regular, in-

-4, and the apparatus controlled by the mecha-
ism may be any device related in its operation
the sound produced by the record. A good
+ple of such a device Is a slide film projector
or & motion picture projector, and in another
embodiraent herein described, it is a multiple
switch for operating varicus electrical devices in
ralation to the sound produced by the record.

whe contre! of the mechanism from the record
depends on the formation of the silent grooves of
given length in the record. These grooves are
continuous with the usual sound grooves but are
plain and soundiess s0 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
current is flowing in the output transformer of
the amplifier associated with the record. Obvi-
gusly, this current flows when the needle trav-
crses sound-producing grooves in the record;
hut when the needie is in a silent groove, the
electro-magnet is not energized, and there is no
cpposition to the normal tendency of the mecha-
nism to function.

The electro-magnet must, however, remain de-
energized for a given period of time before the
mechanism actually operates. This time inter-
val 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 normsl 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
mechanism depending on a pair of contacts which
engags 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 179--100.4)

example in the following description and in the
accompanying drawings, in which:—

Figure 1 is a diagrammatic view of the appa-
ratus;

Tigure 2 is an elevation of the apparatus, show-
ing the wiring diagrammatically;

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

Tigure 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 associated parts;

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

igure 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 f 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 heing reproduced from a
phonograph record, current is generated in the
output transformer of the electric phonograph,
both in the primary and secondary side, by the
usuel 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 o vacuum tube 2 and is rectified by this tube
into direct pulsating current by the well known
vacuum tube rectifying system. This direct pul-
sating current passes from tube 2 to sensitive
relay 3 whose armatbure 4 is attracted to its ener-
gized solenoid 5. The armature closes a pair of
contacts § which supply the solenoid 1 of a time
deley relay with an energizing current from a
suitable external source 8. From this source 2
conductor 8 extends to one of the contacts 6 and
snother conductor 10 extends from the source
to the solenoid 1 and from the solenoid to the
other contact 6.,
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When the solencid of the time delay relay is
thus energized it draws its armature {{ and at-
tached bellows 12 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 14 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
basses' through connecting wires to tube 2 and
thence %o sensitive relay 3.

The contacts of relay 8 are normally open by

virtue of the construction shown ' in Figure 2. .

The frame {5 which carries the coils of sclevioid
5 has the armature 4 attached thereto in the form
of an angular sirip member. One. of the.con-
tacts 5§ is carried By one leg of the armature,
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 provide means for

draw it from the other contact 6 fixed on the
frame. Anocther adjustable stud {8 in the lower
part of the frame limits the retraction of the
armature.

When' sensitive relay -8 ceases to supply ener-
gizing current to the solenocid of the time delay
relay, the armature T and attached beliows 12
descend by gravity to close the large air intske
valve 43 by the pressure thus produced in the
bellows. The descent is retarded by a small ad-
justable air vent {1 which allows the bellows %o
.descend in a predetermined period of time. Thus,
when sound is being reproduced on g record, the
armature and atiached bellows rise rapidly with
each impulse and descend slowly when the scund
ceases. Short pauses between words and sen-
tences on a record do not eause. or allow the bel-
lows and attached armature {1 to descend to the
bottom of thsir 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 following sound raises the bellows and arma-
ture: rapidly. . When & pause of greater time
length than that required for the bellows and

- armature to descend to the bottem 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 angd
close a pair of contacts 18 and 18’ carried respec-
tively by the movable part of the hellows and g
fixed member such as the frame 9 of solenoid T,

Another. solenoid 29 has one end connected af
21 into.the line fp while its other end is joined
by a. conductor 22 to contact 8. The comple-
mentary contact 18’ is joined by a-conductor 22
to line 8. Thus, engagement of contacts 18, 18’
1s necessary in delivering current, from the source
8 to sclenoid 29. :

Energizaticn of solenoid 28 advances an arma-
ture 24 which is adapted to actuate scme other
deviee™ or apparatus. For example, the armg-
ture 24 may push s slide 25 which turns the feeqd
wheel 28 of a glide film feed. One end of the
armature is connected by a retractile spring 27 to
the armature frame
28 is de-energized; the spring returns the arma-
ture to its former position.

Because alternating current broduces an ob-
Jjectionable hum. or vibration in some apparatus,
shutiing the current of the

2,100,434

" connected by a conductor 22

-8cribed.

the hottom of their stroke-because

28, so that when the solenoid

solenoid 26 immediately after the lafier has per-
formed its function. Some apparatus, such as
the solenoid 28 operating the slide film projector
shown in Figure 2, perform their functions in g

- small part of a second. I will briefly describe

a. device for shutting the current off the solenoid
29 after it has performed its function,

Another switch ig mounted adjacent to the
armature 24 and includes z bivoted contact 29
having fingers 29 and & at opposite sides of a
bin 32 carried by the armature. This contact is
to conductor 9, and
the co~operating fixed contact 35 of the switch
is joined by a conductor 38 to conductor 19 at a
point between the solenoid T and the contacts §.

When solenoid. 28 receives its energizing cur-
rent it draws its armature 24 forwarg, drawing
32 between the fingers 38 and 2§, At'the end
of its stroke the pin 32 strikes finger 3¢ to close
the contacts 20 ang 38, ‘These contacts clese a
cireuit which supplies current from source & to
solenoid ¥ of the time delay relay, which draws
its armature {1 and bellows {2 up, breaking con-
tacts 18, 18’ and thereby shutting the current off
the driving sclenoig 20, When solenoid 2315 thus
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de-energized, itg armature 24 is refurned by re-

tractile spring 27 and strikes arm 38 of switch
contact 29 +o separate. the latter from contact

38, thus de-energizing solenoid 7 of the time ge-

lay relay and placing the contacts 29, 88 in posi-
tion for another operation such as that just de-
When solencid 7 is thus de-cnergized the
bellows 12 begins to descend by gravity, unlass
the solenoid 71 ig being energizedq by the following
sound on the rhonograph record through tube 2
and sensitive relay 3, as previously set forth.

In both embediments of the invention, the
armature of the solenoid 7 or 77 carries a stop 27
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 g siient groove
having sufficient remaining length, the bellows
{2 descends ang initiates another cycle such ag
that alreagy described, which in this case would
be ussless. In order to avoid this repeated ovnerg-
tion from g silent groove having at least twice the
length necessary to permit descent of the ballows
12, T provide the modified consiruction shown in
Figures 6 and 7, .

The contacts 18 and 18’ of Figyres 1 and 2
for completing the cireuit to the driving solenoiq
are here replaced respectively by a contact 48
carried by the bellows 12’ ang 8 U-shaped mem-

ber 41 pivoted adjacent to the armature 24’ of

the driving solenoid 29’,

The member 41 jg non-
conducting except at its

contact point 42 adapt-
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ed for engagement by contact 48 and wired at 43 -

to one end of the driving Solenoid 28’, The con-
tact 46 is joined by a conductor 44 to one of the
mains 45 of the power
46 is connected by conductor 47 to the other end

‘of solenoid 20’ and is extended through the time

delay solenocid 7’ to the relay §’, ag indicated
by the numeral 46’ 50 that the relay governs the
circuit through the time delay solenoid as in
Figures 1 and 2. )

When the bellows 12’ descends, the circuit from
the source tg solenoid 20’ ig completed at con-
tacts 48, 42. As the armature 24’ ig advanced,
the pin 32’ on the rear end thereof engages gnd
turns the member: 4 to the position shown. in
Figure 7, therehy breaking the circuit to the
driving solenoid. However, as distinguished from
the first described construction, the time delay

Source. The other main ..

69

75



bod
[

8]

Lt

o
[}

40

=
e

50

<
<t

60

65

70

75

2,100,434

solenoid 7’ is not again energized until the re-
producer needle is oub of the silent groove, be-
cause the U-shaped member §{ remains in its
tilted position and is not returned by the mere

- yetraction of the armature 24’. The member 4

is returned to its normal position only when the
solenoid 1’ is again energized from 2 sound
groove in the record in the regular manner,
whereupon the bellows 12’ and contact &9 are
iified and the latter engages the non-conducting
upper arm of the member 41 as shown in Fig-
ure 6. Therefore, repeated energizing of the
solenoids 77 and 20’ during a single silent groove
is impossible.

Figure 8 shows & multiple switch for operating
a2 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 simultaneously with & golenoid 28g similar
to solenoid 26’ which is provided because of the
anti-repeating mechanism associated with its
armature. The sclenoid 86 has a fixed core B
adapted to attract an external pivoted armature
52. The switch comprises a ratchet wheel 33
carrying an arm 54 adapted to connect & common
contact 5% successively to a series of separate
contacts 56. As usual in multiple switches, the
common contact is connected to one side of the
line, and the separate contacts are connected
respectively to the several devices which in turn
are connected to the other side of the line.

The armature 52 catrries a driving pawl 57 held
sgainst the ratchet wheel by a spring 8§, the
armature being normally withdrawn from the
core 51 by a spring §9. A detent 50 holds ths
ratchet wheel from turning backward.

Tt will be evident that successive movements
of the armature 82 caused by successive silent
grooves Of sufficient length, turn the ratchet
wheel so that the switch arm 54 engages the
contacts 53 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 claim 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 efiect produced by the
traveling of a reproducer needle in a blank
groove, with no recorded ifrequency, formed in a
sound record, said apparatus being inoperative
on the relative movement between said needle
snd recordings on said record.

9. In combination, an actuating mechanism
adapted to operate another apparatus, means
tending normally to set said mechanism in mo-
tion, means for opposing the first named means,
the opposing means being adapted to be rendered
incperative by the traveling of a reproducer
needle in a blank grocve, 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 hetween said
needle and recordings on said record.

3. In combination, an actuating mechanism
adapted to operate another apparaius, an elec-
trical control device for starting and stopping
the operation of said meenanism, said device
being adapted for connection to and operation by
the variable current in a sound amplifying cys-
tern and sensitive to the effect produced by the
traveling of & reproducer needle in a blank groove
with no recorded frequency, formed in a zound
record, said apparatus being inoperative on tie
relative movement bstween said nsedle and re-
cordings on said record.

4, In combination, an actuating mechanisin
adapted to operate another apparatus, means
for setting said mechanism in motion, said means
being sensitive to the effects produced by the
traveling of a reproducer needle in a silent grocve
of & sound reccrd, said apparatus being incpera-
stive on the relative movement hetween said nee-
dle and record, a time reiay device operative on
said means and adapted to prevent functioning
therecf until the needle has traveled in the
sound groove a given period of time.

5. In combination, an actuating mechanism
adapted to operate gpnother apparatus, means
tending normally to set said mechanism in mo-
tion, means for opbosing the first named means,
the second named means being sensitive to the
effects produced by the traveling of & reproducer
needle in a sound groove of a sound record,
whereby the first means is operable when ihe
needle travels in a silent groove, said apparatus
being inoperative on the relative movement be-
tween said needle and record, a time 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 funetioning there-
of until the minimum current value has persisted
for a given period of time.

7. In combination, a driving solenoid having an
srmature adapted to operate another apparatus,
a slow-closing and fast-opening switch in the cir-
cuit of said armature, 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 armature is moved when said current is sub-
stantially zero, said apparatus heing inoperative
on the production of sound in said system.

8. In combination, a driving solenoid having an
armature adapted to operate another apparatus,
o slow-ciosing 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 ecurrent in a sound amplifying system,
and means tending normally to close said switeh,
whereby said armature is moved when said cur-
rent is substantially zero, and another switch
movaple by said armature and adapted to open
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4
the first ramed 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 saig solenoid, g, 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 zZero, another switch mov-
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‘said solenoid is de-energized.

.ratus, a bellows

able by said armature and adapted to opén 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

10. In combination, a. driving solenoid having
an armature adapted to operate another appa-
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
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

- greater than that required for said

2,100,434

to and operation. by the variable current in g
sound amplifying system, whereby said armature
is moved when said current is substantially zero,
and another switch movable by said armatire
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-
a contact carried by 10

descend slowly by gravity,
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 hamed switch and de- -7

energize said solenoid, and s 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
needle to
travel the length of one of said grooves,;

G. HOWLETT DAVIS, Jr.
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