Oct. 17, 1933. ' J. L. REYNOLDS 1,931,035
SWITCHING APP.\RATUS FQR SOUND REPRODUCING SYSTEMS

Filed April 1, 1927 3 Sheets-Sheet 1

g/

4/

(. B

-

Inven
9.4
hy MW«(

- 4 ttorney



Oct. 17, 1933. J. L. REYNOLDS 1,931,035
SWITCHING APPARATUS FOR SOUND REPRODUCING SYSTEMS

Filed April 1, 1927 3 Sheets-Sheet 2

q g2y 7 -
AY ol

4 i
\ Y T
6 _F T - L
[ U T : = Al |
|
o
i b =0 =
L 3101111 l
77 = 4
v { NS =L }
| S S | |
! f'o I ) EL AN EE |
| 65 /@: || S = |
( Tt N s ||
T | EN
77 % % : ||
4 2 1 |
i | |
I |

|
| |
| |
86— 6 | [éu |
fig. 2 =
S8 L J |
I—-"_ >~1
A g | L ] ==
ﬁ2\<: <:/ﬁ/ | I
80, % 3
N AR A
s | l
B2 77 2L |
: |
ri—— 1 L
I :E WWy Eh l | | |
11 | |
11 I
ALz ] :
19 ~/7 22
P Inventor
4 ALY g oy ﬂ%%
o e e

“Attorney



Oct. 17, 1933. ’ J. L REYNOLDS 1,931,035

SWITCHING APPARATUS FOR SOUND REPRODUCING SYSTEMS

Filed April 1, 1927 3 Sheets-Sheet 3

B £1g.5.

V-4

"9

’

FNERGY LEVEL TUS

SECTIONS OF LINE Ino

ntor

g. /c-uﬁ wCeks

&A ttorney



5

10

15

20

25

30

35

40

45

50

55

Patented Oct. 17, 1933

UNITED STATES

1,931,035

PATENT OFFICE

1,931,035

‘SWITCHING APPARATUS FOR SOUND
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This invention relates to transmitting and re-
producing systems; and in: particular to those
systems wherein vibrations, such as sound or
mechanical vibrations, are to be transmitted and
reproduced.

In certain types of reproducing systems, for

example, those involving the use of an ‘electro-
magnetically operated sound reproducer, it 'is
highly desirable to be able to rapidly. associate
said reproducer in susccession with a plurality of
transmitters without causing . any perceptible
or disagreeable effects on the ears of an audi-
ence because of transmon from one transmitter
to another.

An object of the mventmn therefore, is con-=

cerned with methods and apparatus for control-.

ling the effective connection of separate trans-
mitters, each of which may have different char-
acteristics, with a' common reproducer without
the causing of any deleterious. effects on  the
reproduction, and without rendering the trans-
fer of connections noticeable to:an auditor. -
For the purpose of illustrating one manner
of attaining the above object as well as other
obhjects pointed out herein: below, the invention
is shown and described in connection with sound
recording and reproducing. apparatus suitable

for use with picture projecting apparatus for the W

purpose of synchronizing the sound reproduc-
tion with the pictures being projected. " In syn-

chronized scund and picture systems of this

character, the sound and picture records may be
operated mdependently of .each other,. At cer-
tain times. it may be necessary to replace one
sound record by another sound record without
interrupting the continuity of the picture pro-
jection or without rendenng the change notlce-
able to an audience.

Accordingly, another object of the invention
is to provide a synchronized sound and moving
picture system wherein the sound vibrations
may be recorded. in separate mechanical media
and each of said media may be effectively asso-
ciated with the projected. picture without dis-
turbing the continuity and pleasing quality of
the sound reproduction.

Another object of the invention relates to the
method of combining the effects produced by
discrete sound records, so that the effect on the
ear of an auditor is the same as if but one con-
tinuous record were employed.

A feature of the invention resides in an ad-
justable electric network or artificial line con-
nected between a plurality of transmitters and
a sound reproducer, for causing the effective

(Cl. 179—100.4)

association of one transmitter with said repro-
ducer. and rendering ineffective the association
of the other -transmitter with the reproducer
without disconnecting either of said transmitters.

from said  reproducer during th'e associating 60
process. B

Ancther feature of the mventlon pertains to.
an electrical network and switch' means asso-
ciated ‘with a plurality -of transmitters and re-
producer, said switch being capable by -its:op-65. .
eration, of concurrently rendering the effects of .
one transmitter: upon said reprodu‘t:ér inversely
as ‘regards the effects of the other transmltter
on said reproducer : o

“Another feature of the mventmn is character- 70:
ized by means for * fading * one series of sound . "
modulated electrical impulses into another ser-
ies of sound modulated electrical impulses.

An additional feature of the invention resides
in the combination of means for rapidly asso- 75
ciating in succession a number of ‘mechanical .~
sound records with a current amplifier, so that
the output of. said amplifier may be- rapidly
brought to the same energy level for successwe-
ly associated records.

The invention further comprises the various
comblnatlons of elements and structural details

which go to make up an effective’ synchronized
sound and moving p1cture system, as W111 be
more fully pointed out herein below.

In order that a clear understanding of the in-
vention may be readily. attained, -attention -is
hereby directed to the accompanying drawings
which - illustrates certain modes of using the in-
vention, but it is to be understood that the in-
ventive idea - is susceptuble of many ‘other uses,
as will be apparent.to those familiar with the
practice’ of the art to Whlch the invention re-
lates.

Another feature of the invention pertains to
a combined picture and sound reproducing sys-
tem ‘wherein the sound current amplifier may
be. operated at a substantially fixed gain; and
may be located at any desired distance from the
picture projector. The -output -level of  the
sound from the sound projector may be: con=
trolled by an electrical network which ‘may be
adjusted from any one  of -a number of con-
venient points.

Fig, 1 of the drawings show the invention in-
corporated in'a synchronized sound and moving
picture . system . employing ‘mechanical ‘media
sound records, mechanical electric- translators,
vacuum ‘tube  amplifiers, and electromagnetlc
sound reproducers
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Fig. 2 of the drawings show the invention ap-
plied to a system similar to that disclosed in Fig.
1, and by means of which the “fader” network
may be rapidly and effectively interconnected
with any two of a number of electromechamcal
sound translators.

Fig. 3 shows an alternative form of the “fad-
er” using a slide wire resistance in place of
an artificial line.

Fig. 4 shows schematically. a sound reproduc-
ing switching system according to the prior art.

Fig. 5 shows a modified form of switching ar-
rangement by which the number of sections in
the artificial line may be reduced one-half.

Fig. 6 illustrates a “fader” network modified so
that the transition from one record to another
may be accomplished without reducing the
energy level of the currents to.zero.

Pig. 7 shows characteristic curves of the
“fader” networks shown in Figs. 1, 2, 3, 5 and 6.

Referring to Fig. 1 of the drawings, which
illustrates a preferred embodiment of the in-
vention, there are shown moving picture project-
ing'machines, P and P’ and a plurality of trans-
mitting phonographs schematically represented
by the turntables 2 and 3, respectively. These

turntables may be mounted on respective spindles

4 and. 5 which may be oberatively associated

- with their respective driving motors M and M’

by means of the diagrammatically represented

“clutches 6 and 7. Each drawing motor should

be sufficiently powerful to simultareously oper-
ate a turntable. and its associated projecting
Devices 8 and 9, if desired, may be
provided between the clutches and the turntables
to permit of relative ‘adjustment between the
moving picture filni and the sound records while
the - same . are -in motion. The mechanical

. records 10 and 11 may be of the well known disc

40~

50

55 their respective discs.

type with the “sound cubtings” in the form of a
conﬁnuous spiral of varying depth or of varying
width, as may be desired. The discs may be of
wax or other suitable material. The discs in the

S recording process may, if desired, be prepared so.

that there is:an overlapping of the records on
each disc;. that.is to say, a portion near the end
of the record in disc 10 may be duplicated. in
disc 11 for purposes herein below pointed out.

For the purpose of translating the disc cut-

tings into current impulses: there are prov1d°d
respective “pick-up” devices, 12 and- 13, with
each of which is associated its respective stylus
14, 15. The styli 14, 15 “track”. the cuttings in
The varying amplitudes
of .the disc cuitings cause the stylus to be moved
accordmcfly and . this movement in turn serves
to cause the “pick-up” device to generate volt-
ages whose amplitudes correspond to the extent

- of movement of the stylus.

60

70
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- H. type networks.

Assuming for the present that turntable 2 and
projector P are in operation, then the varying
sound modulated currents from the device 12
are led by means of conductors 16 and 18 to the

- terminals 20 and 22 of the network or artificial
" line AL. This artificial-line is made up, as
shown of a number of serially and bridge-con-.

nected resistances or their electrical equivalents,
and constitutes a series of so-called ladder or
Connections are made from
various points of this network by means of con-
ductors 24, 26, 27, etc., 19 corresponding contact
points in the switch S,‘these contact points being
arranged preferably, for rapid connection, in
the form of a circle as shown. For the purpose

" of connecting the primary winding of traris-

;high impedance.

1,931,085

former T: with any set of contacts in the switch
S, a rotatable brush arm 34 is mounted on the
spindle 36. -Arm 34 carries at'either end brushes
37 and 38 insulated from each other and from
the spindle 36.. Brushes 37 and 38 are designed
to connect .the contact peoints of the switch 8
with the corresponding continuous segments 39
and 40. The space between the contact points

‘may be such, with regard to the width of the

brushes 37 and 38, that each brush in moving

" makes contact with the one segment before

breaking - contact with the preceding segment.
It is obvious then that when the arm 34 is ro-

_ tated the primary winding 46 of transformer

Ty is at all times in circuit with the artificial line
AL, Various other well known arrangements

‘might be uvsed for inguring the continuity of this

circuit while. the switch S is being moved. In
addition, the degree of fineness of adjustment

" attainable by switch S may be increased by using

a greater number of contact points and a corre-
spondingly greater number of H sections in line
AL, It is desirable that the impedances of the
eénd sections St and S2 be desighed so as to mateh
the impedances of the circuits loocking toward
the respective reproducers 12 and 13, and the
cther sections of the artificial line may be de-
signed so that the mid-series value of impedance
will bear the correct relation to the input of the
amplifier,  thus providing optimum 1mpedance
matching relations.

80
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Heretofore, in controlling the velume of sm_md )

from the reproducer, it has been customary. tc
use an amplifier whose gain was controlled by a

potentiometer which, in most cases is ‘of very
In as much as such a poten-
tiometer and the intimately associated connect~
ing circuits are very susceptible to electromag-
netic pickup it was necessary to locate them
very close to the amplifier proper. In certain
cases it is not practical to have the amplifier and

control potentiometer in the same room as the

picture " prJectlng apparatus, which fact woild
necessitate the operator’s leaving his machine
whenever the volume required” changing. In
accordance with the present invention the line
AL ‘may be a relatively low impedance device
which renders it capable of. being located at a
considerable distance from the amblifier- with-
out its being affected appreciably by the electro-
static capacity of the connecting wires, and also

118

15 -

is less susceptible to any “‘other form:-of para-.

sitic "interference.
be placed at the location which is most conven-
ient for the picture operator.  For this purpose
the spindle 36 of swifch S has rigidly mounted
thereon the gear 43 which cooperates with gear
44, This latter gear is fixed in any- suitable
manner to the shaft 45, at the end of ‘which is
fixed the -adjusting hand- wheel 46. . Shaft 45
may also be mechanically connected by a suit-
able . pinion ‘to the rack 91 which in turn i§
adapted to be moved by the handwheels 92,:93
located at other convement points m the oper-
ating room. )

From the foregoing descrlptlon it is seen that
the function of switch S is to “cut-in” 4 greater
or less number of sections of the line AL in c¢ir-
cuit with the amplifier 41 and a given ones of
the devices 12, 13. . Amplifier 41 is preferably of
the three-clectrode space discharge type, which
is preferably designed that during reproduction
it has a fixed gain relation between the  input
and output voltages.

Referring to Fig. 7, there are shown character-

© As @ result the line AL -may’

133
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istic curves for ‘the.artificial line: AL, the ordi-
natés representing energy.levels in transmission
units at the ‘input circuit of the:amplifier 41
and the abscisse representing the number  of
sections of ‘line in ecircuit, - Curve: T illustrates
the manner in which the power level ' of the cur-
rents from device 12 varies as brushes 37 and:38
are moved in a counterclockwise direction from
the-contacts 93 ‘and 92 respectively. . .Curve Ti
shows the manner in which the energy level of

the - power - device 13 'is .simultaneously varied.

The point P at which curves T and T: cross each
other corresponds. to the. electrical midpoint of
the line AL, the energy level of the point P is
dependent upen the characteristics of each half
section of the artificial line AL. For example as
shown in Fig. T the energy level of the point P
is' substantially zero. - If desired the. artificial
line may be so proportioned - that- when the
brushes 37 and. 38 are on the middle set of .con-

tacts 47, 48, the energy level may have-any

other minimum value, for example, that indi-
cated by the point P’ in Fig. 7, in which case
the rest of the system including the amplifier 41
may be adjusted so that these currents have no
appreciable effect cn - the- reproducer - 60. -In:
other words, the artificial line may be so pro-
portioned that the energy level of the currents

applied to the amplifier 41 may have any desired -

minimum valus. Another arrangement. for con-
trolling the minimum- energy level is shown in
Fig. 6 wherein the rectangles T3 and Ti repre-
sent schematically  transmitting devices which
may - be similar to the devices ‘12, 15 and the
associated - apparatus (Fig.  1).. The artificial
line AL may be similar to the line AL of Fig. 1
and may be so propertioned that with brushes
37 and: 38 making contact with the midsection
of the line, the energy level of ‘the- currents
reaching the amplifier. 41 from the devices 12,
13 is substantially zero in which case the atten-
uation characteristics .of .the currents from the
respective transmitters: can be represented by
curves- siimilar to° curves T and- Ti'of PFig. T
Should it be desired to faise the minimum energy
level to any other point above zero, for example

" to'the point P’ of Fig. 7, switches 95 -and 96 may

be operated to:connect the:-sections 87 and 98
directly from the respective transmitters 12, 13
to the input  circuit of the ‘amplifier. 41 thus
providing a “by-path” for-the sound modulated

currents which is independent 6f the position of -

the brushes 37 and 38.. If desired, the sections
97 and 98 may ‘consist of variable artificial lines
similar to line Al, in’ which case the minimum
energy level may be givén any desired value.
Considering for' the moment. the: currents
generated by the device 12, (Fig. 1), these cur-

rents after being led to the’ telmlnalo 20 and

22 of the artificial line AL thence passing ‘thru
contacts . of “switch ' 8 to transformer T: are
attenuated to a greater or less degree in-ac-
cordance with the position of the brushes of
switech S. In the particular position:shown in

“the drawings only the end section S of the line

AL is connected- in ecircuit with the :device 12
and the transformer Ti, accordingly these cur-
rents will undergo minimum - attenuation rwhen
they reach the transformer Ti. - On theé other
hand, should the device 13 be also operating at

this time, the currents generated thereby and

reaching transformer Ti undergo’ maximum at-
tenuation. Under this ¢ondition, with both de-
vices -12. and 13 operating - simultaneously, the

currents in the transformer-'T: will be sub-

_Fig. 4 of the drawings.
it be desired to switch from the -upper record

“chine " (Fig. 17,

_ 3
stantially those  generated by -device 12. By
moving the brushes 37 and 38 in.a -counter-

-¢lockwise direction -the currents from device 12

are’ gradually - attenuated . and, in. the inverse
sense, the currents from. device 13 undergo de-
¢reasing ‘attenuations.  When brushes 37 and
38 pass-beyond ‘the middle points 47 and: 48,
the device 12 begins to take control. Thus by
mesns of the switch S the ‘energy level of:the
currents reaching transformer 'Ti from device
13 ‘are graduslly increased and the energy level

80

85

of the currents reaching this transformer from-.

device 12 are gradually ‘decreased, these two
currents gradually and imperceptibly blending
with ‘each other in the primary winding - of
transformer Ty and . transition between. the
records 10 and 11 is smoothly, gradually and
continuously effected.

Under certain circumstances it may be de-
sirable not to have the currents from the de-
vices 12 and 13 blend or “fade” into each other
as above described, in which case the switch'49
is. closed and-places: a short circuit across ‘the

90

95

electrical center of the artificial line AL. Hence, -

with ‘the: switch S in the position shown ‘in ‘the
drawings, the currents from device.13 are en-
tirely shunted from the. transformer T: which

100

i energized seolely under control of the .device .

12. - The. ccaverse is ‘true when switch:S. is ro-
tated past the middle points 47-and 48.

For various reasons the records 10 -and 11 may.
not. be always-cut to the same average ampli-
tude; which, if certain precautions are not taken
may. result in a different energy: level of the
currents reaching transformer Ti, when switch-
ing is effected between one record and the next.
For this purpose, according -to the-prior art
amplifiers with variable gain were required. ' A.
system of : this -type is shown schematically in
,In such a system, should

105
110

115

55 to the lower record 54; it would be necessary .

in.order not to produce any objectionable sounds

in the loud speaker 52 and in ‘order: not to sud- '

denly take off the load from the. amplifier; to
move the contact 50 relatively. slowly to the
point 51, at which time the switch 53 may be
manipulated to “cut-in” the lower reproducer,
after which the contact 50 must be moved back
to the ‘desired: point. . If ‘the record- 54 hap-

pened “to be cut: to the same average degree

of amplitude as record 55, the. contact 50 might
ke moved to its original position. Should these
two records; however, differ in the degree of
cutting; it would be necessary.to further adjust
contact 50 in order to produce the same volume
in ‘the loud speaker 52 as was produced when
recerd 55 was functioning. . Thus with records
of different degrees of cutting, in order to main-
tain the same volume of sound from-the device
52, three distinct operations were necessary: in
order: to switch from . -one record to.another.

120

126

130

136

With ‘a ‘“fading”- device -such as’ hereinabove .

described these three  operations: are accom-
plished by ‘a single manipulation of switch S
and it has been found:that the transition from:
one record to another, as regards. the effect .on:
the ear of an auditor, is smooth, and substan-
tially. unnoticeable.

When it is desired ‘to produce synchromzed»

sound and moving pictures, the positive film to
be ‘projected. is -inserted:in the projecting ma-

Switch .57 may then be operated and switch S

140

145

v and the: turntable: 2 together: - »
with .- the projecting -~ machine " are - started.:

150
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adjusted until the desired output is obtained
from amplifier 41, as indicated "by -a device
58 which may take the form of a “monitoring”
loud speaker. Switch 56 may then be operated
to connect .the loud speaker 60.in circuit. - For
the purpose of description, it will be assumed
that the switch S has thus been adjusted to
close ‘the circuit through contacts 61 and 62. .

~Assuming it is desired to blend the effects
of record 10 into those of record 11 when the
end of the cuttings on disc 10 is nearly reached,
the turntable 3 and projector P are started in
operation,. the switch 49 being open as herein-
above described. Switch 8 is now rotated to
increase the number of sections of line AL in
circuit with device 12 and amplifier 41, at

' the same time decreasing the attenuation of the

20

25..

30

85

40

currents from device 13. Switch S is rotated
in this manner until device 58 indicates the
same output from amplifier 41 as was obtained
when record - 10 was functioning. :

Should the records 10 and 11 be such that
it is not desirable to blend the effects of one into
those of the other the switch 49 is closed prior
to the beginning of the operations. -Accordingly,
when it is desired to switch from record 10 to
record 11, the precedure is similar to that already

. described. In this case, however, movement of

brushes 37 and 38 from contacts 61 and 62 in
a counter clockwise direction, reduces the cur-
rent from device 12 gradually until contacts 47
and 48 are reached when this current is zero.
Further movement of switch S increases the cur-
rent from device 13, which thereupon takes con-
trol -of the. loud speaker 60, thus at no time is
there a feeding of current from- device 12 to
device 13 or vice versa.

When the discs are so pr epared that the end
portlon of the cutting in disec 10 is repeated at

* the beginning of the cutting in disc 11, the ele-

ment of the artificial line AL are so proportioned

‘that the movement of switch S has no effect

. upon the volume of sound produced in the loud

45"
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speaker. 60, but simply transfers the control of

. said speaker to one or the other of the records.

Consequently, advantage may be taken of the
overlapping - of ‘the records to perform - the
sw1tch1ng over pProcess.

Referring to Fig. 2 of the drawings, there is

. disclosed a system of the general type disclosed

in PFig. 1, but’ with more than two ‘“pick-up”
devices.
numerals 63, 64, 65, etc., may be similar to cor-
responding devices in Fig. 1, comprising a turn-
table and an associated electromechanical pick-
up translator. . Each of the spindles on which
the turntables are mounted may be mechanically
connected through suitable gearing to the same
motor that. drives the associated picture projec-
tor, or they may be driven by separate motors
which are synchronized by any  well-known
means. Each of the sets of conductors 69 and 70
leading from the respective devices 67, 68, etc.,
terminates in corresponding plugs 71, 72, etc.

. The apparatus shown within the dotted rec-

tangle is .a “fader” similar to that described in

connection with- Fig. 1 and comprises an artifi-

cial line AL and a progressively movable switch
represented schematically. by the contacts 473
and 74. - The end sections -of this artificial line

are ‘connected to respective jacks 75 and 76 by

means of which any two of the pick-up transla-
tor devices 63, 64, etc., may be associated with
the “fader”. Thus the “fader” may be connected
to any one or more of the “pick-up” devices as

The devices indicated generally by the

1,031,035

conditions demand, thus forming a very flexible
system of interconnection and transfer.. The
rest of the apparatus disclosed in this figure,
namely, the coupling transformers, vacuum tube
amplifier and loud speaker, may be similar to
those described in connection with Fig. 1. The
switch confacts 73 and 74 may be moved in an
equivalent manner to that disclosed in Fig. 1
and the procedure, in changing from record to
record, is the same as already described. It is
believed, therefore, that further descrlptlon of
this figure is unnecessary.

Fig. 3 shows an alternative form of “fader” in
which slide-wire resistances are employed to
vary the input to the amplifier. -In this modifica-
tion: the conductors 16, 18 and 17, 19 leading

80

from the transmitting devices T3 and T4, re- .

spectively, terminate in corresponding artificial
line sections AL: and AL:. Line sections Alx
and ALz are connected. by the high-resistance
slide-wires 77 and 78. In addition, an artificial

‘line section ALz is inserted -in the conductors

33 and 35 leading to an input transformer, such
as T1 (Fig. 1). These artificial line sections are
so designed that for varying positions -of the
sliding contacts 79 and 80, the impedances of
the circuits looking from  the respective devices
T3 and Ts: are substantially constant. In a

- similar manner, the artificial line sections ALs

is so designed as to maintain the input imped-
ance of the amplifier substantially-independent
of the positions of the sliding contacts 79 and
80.
similar to that disclosed in Figs. 1 and 2. 'When
the contacts 79 and 80 are at the upper end of
the respective slide wires, the resistance in series
with device T3 and the primary of the input
transformer is zero, while the resistance in series
with device T4 on the loud speaker is substan-
tially negligible. - As the - contacts 79 and 80
are moved downward, the resistance in series

100

105

The operation of this form of “fader” is .-

110

11§

with device Tas decreases, causing the currents -

from these devices to “blend” into each other in
a similar manner to that described in connection
with Fig. 1, If this “blending” is not required,
a short circuit may be placed-across the electri-
cal midpoints of the slide-wires 77 and 78, as
described hereinabove. in connectmn w1th switch
49. ‘

Figure 5
whereby the artificial line may be reduced . to

shows -a switching arrangement 1

i2ec

[
P
[+

one half of the length of the line shown in either

Figs. 1, 2 or 3. In.this figure, T3 and T4 schemat-
ically represent fransmitting devices similar to
those shown in the lefthand portion of Fig. 1.
The artificial line AL: may consist of electrical
impedance elements similar to the sections of
line AL of Fig, 1. - It will be noted however that
each of the devices Ts, T4 feeds into the same
end of line AL, the number of effective:sections

of line AL in series with each device being de--

pendent upon the position of the brushes of

switch S. Switch S in the construction shown..

in Fig. 5 has series of separated  contact points
C, C! similar to contact points 47, 48, ete. of
Fig. 1, and two long segments 39, 50, in addi-
tion a continuous segment 94. Conductors 33,
35 leading from the amplifier 41 are connected
respectively to the brushes 85, 96 which are in-

136

13b

d4¢

sulated from each other and are adapted. to .4¢

contact with the associated segments C, C! Also
mounted on the shaft carrying brushes, 95, 96
is a brush 97 which bridges the segments 39; 40
with the continuous segment 94. "Assuming that
brushes. 95,::96, 97 are moved to contact with

Y
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contacts 98, 83, 94, 40, the loud speaker 60:is
connected in circuit with only the first section
of the artificial line AL. This circuit may be
traced from the conductor: 33, brush 95, seg-
ment 98, conductor 81, first section of the line
AL, conductor 84, brush 9%, through device Tj,
conductor 86, conductor: 82, brush 96, to con-
ductor- 35. " As brushes 95, 96, 97 are moved
downward a corresponding greater number of
sections of line AL are included in circuit with
device T3 and loudspeaker 60. When it is de-
sired to switch to the transmitter Ts brushes
95, .96 and 97 are moved to engage segments 87,
88 and 39 in which position the transmitter T3
is out of the circuit, and transmitter T4 is in cir-

cuit with all the sections of line AL. - As brushes

95, 96, 97 are moved further downward the num-
ber of sections of line AL in circuit with the
transmitter T4 is reduced causing a gradual in-
crease in the volume of sound from the loud-
speaker 60. As hereinbefore described in con-
nection with Figs..1 and 6, the line AL may. be
proportioned so that when all the sections: are

_in circuit with a transmitter the energy level of

25

30

the currents applied to the araplifier 41 may be
substantially zero, or the line may be such that
this minimum. energy level has any other de-
sired. value. * Similarly a direct “by-path” rep-

.. resented by the dotted lines of Fig. 5 may be

provided by which the minimum energy :level
may be varied from zero to any value required.

From a consideration of the foregoing de-
scription it is clear that many modifications

.. may be made in the apparatus disclosed with-

35

... transmitters . or the like.
40-

45

55
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out departing materially from the spirit and
scope of the invention. For example, the pick-

up device T3 and T4 may take any of the well-

known forms such, for example, as. telephone
Similarly, switch S
may be replaced by any other well-known form
of switch for progressively varying the connec-
tions between the input transformer Ti and the
pickup devices. While the artificial lines are

-shown as comprised of resistances it is clear:that

any form of impedance device whether inductive,
condensive, or a combination. of both, may be
employed, it -being understood that the showing
of Fig. 1 is meant to be. essentially schematxc

. ..in this respect.
50"

In addition, while a separate picture; projec-
tor has been shown associated with each turn-
table, the invention includes within its compass
the use of a single projector which may be used
in common with a number of turntables.  For

example, the motor for driving the projector P-

may also serve to drive both the turntables 2. and
3 which may be associated in succession with the
projector in the manner hereinbefore described.

Finally, while the invention:for the: purposes
of -illustration merely, has been shown-in con-
nection with ‘a sound reproducing system, it is

understood that the compass of the invention-

is not to. be limited to such use, nor to the
specific combination of elements disclosed, but
its scope is to be determined by the claims which
are hereinbelow' set. forth. :

What I claim is:

1. In combination, a plurality of transmitters,
a reproducer common to said transmitters, an
electrical impedance. interconnecting said trans-
mitters and said reproducer said network having
g series of sections, a switch having two groups
of contact sets corresponding sets in each group
being multipled electrically, means .connecting
each set in one of said groups with corresponding
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sections of said network, wipers for said.contact

sets, means for moving said wipers progressively
over one of said groups of contacts sets to grad-
ually increase the number of sections of: said
network in circuit with one of said transmitters,

and for moving said wipers over-the other group -

of “said  contact - sets to gradually ‘decrease. the
number. of sections of -sald network in mrcult
with another one of said transmitters.

2. In combination two transmitters, a- 1epr0-
ducer to be operated under control of said trans-
mitters, an.artificial line interconnecting . said
transmitters. and said reproducer, said line hav=-
ingaseries of sections, a switch having two groups
of contact sets eachi group having as many sets as
said line has sactions and corresponding sets in
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each: group being electrically: multipled, wipers..

for said-sets, and means for moving said wipers
cver said sets-so that during one half of ‘their
movement the number of sections of said line in

circuit with one of said transmitiers is gradually:
increased and -during the other-half of their

movement the number of sections in circuit with
the other transmitter is' gradually decreased.:
3..In o sound reproducing system, a plurality
of sound.transmitters each connected to'an in-
coming circuit, a sound reproducing device con-
nected to an cutgoing circuit common to said in-

coming circuits, a progressively operable imped-:

ance. adjusting device interconnecting said cir-
cuits, and means to variably operate said -imped-
ance adjusting device to successively and at will

effectively associate said transmitters with said
sound repreducing device, “said- impedance. ad-.

justing “device being designed -to  substantially
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maintain the impedance ma,tchmg of sald ap- :

paratus. at all times.-

4. In a sound reproducing system a plura,hty
of sound:transmitters each: connected to an in-
coming eircuit, -a. sound reproducing. device con-

nected to an outgoing circuit common .to said-

incoming cireuits, a: progressively’ operable im-
pedance ‘adjusting - device ' interconnecting. said

circuits, and means to variably operate said ad- .

justing device to effectively associate either ong
or both’ of said transmitters with ‘said sound re-
producing device, said impedance adjusting device

-being-designed to substantially maintain the im-
pedance matching of said apparatus at all times..
©.5. In a sound reproducing-system, a plurality-

of sound transmitters each .connected to an in-
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coming circuit, a scund reproducing.device con=:

nected to-an outgoing circuit common to said in-
coming. circuits,  a progressively  cperable im-
pedance adjusting - device: interconnecting said
circuits, and means to change said sound re-
producerfromeffectiveassociaticn with one tran

mitter to effective association with the other a.nd

-at the same time control the energy level of the

currents appued‘tr) the reproducer, said imped-
ance adjusting device being designed to sub-
stantially maintain impedance matchmd of said
apparatus at all times.

6. In a sound reproducing system, & plurahty
of sound transmitters each ccnnected to an in-
coming circuit, a sound reproducing ‘device con-
nected to an outgoing.circuit common to said

incoming circuit, a progressively operable im--
pedance - adjusting -device interconnecting said-
circuits, and means to variably operate said im-

pedance adjusting device to change said sound
reproducer from effective’ association with one
transmitter toeffective association with the other
by progressively -attenuating the currents from
one transmitter and at the same time progres-
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sivély increasing the energy level of the currents
from the other transmitter, said impedance ad-
justing device being. designed to  substantially

maintain the impedance matching of sald ap--

paratus at all times.
-7, In a sound reproducing system, a progres-

- sively operable switching device, fixed and mov-

able contacts for said switch, a sound reproduc-

" ing device connected to the movable contacts of
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said switching device, an electrical network com-
prising a plurality of pads or sections connected
to the fixed contacts of said switching device,
transmitters connected to opposite ends of said
electrical network, and means to progressively
operate said switching. device to effectively as-
sociate said sound reproducing device with a de-
sired one of said transmitters, said network being

* - so designed that impedance matching for said
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‘phonographs with two record tables,

sound reproducing device and said transmitters
is substantially maintained in all positions of
said switching device.

8. In a scurid reproducing system, two trans-
mitters, a sound reproducer, a switching and
controlling device acting on the potentiometer
principle, said device consisting of a series of
electrical network padz and means including
suitable electrical connections between : said
transmitters, sound reproducer and switching
device to operate said.device to effectually as-
sociate said sound reproducer .with a -desired
one -of said transmitters, the design of said net-
work - being such. that mid-series impedance
matching is substantially maintained with re-
spect to said  transmitters and reproducer.

9. A music synchronizing attachment for
correspond-
ing tone arms, electric pick-ups, and electric
motors rotating -said tables; said attachment
comprising a manually operated synchronizing
control embodying a resistance -coil in circuit
with both pick-ups and a control lever arranged
in circuit with said resistance coil to gradually
increase current to one of said pick-ups and
simultaneously. decrease current to the other
pick-up to respectively increase the volume. of
sound produced- by the first pick-up from the
record it is.in contact with, and to decrease the
volume of sound produced by the other pick-up
from its record, and a control for volume of
sound arranged in circuit between said synchro-
nizing contrel ineans and the tone chamber of
the phonograph.

10..An electric reproducer for sound accom-
paniment to motion picture films including, a
plurality -of records of sounds, a plurality of
electric current pick-up means, & loud speaker
means, and a single fader means associated with
said pick-up means adapted to selectively switch
over from one of said pick-up means to another
of said pick-up means to translate sound selec-
tively from any of said records to-the other with-
out audible break between the selections.
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11.:In an electric. reproducer for sound ac-

companiment. to theatrical productions, includ--

ing, a .plurality of record means, a plurality of
electric. current modulating devices for franslat-
ing the recorded sound variations from -said

record means into corresponding-electric current.

variations, amplifier means, reproducer means,
and a single fader means associated with said
electric current modulating devices and said re-

producer means to switch over -and blend selec-.

tively from said record means. .
12. In an electric reproducer for sound ac-

companiment to motion picture films including.

recorded sound vibrations; a multiple of electric
pick-ups, a common circuit for said pick-ups,
and switching means associated with said com-
mon circuits adapted to selectively switch over
from one pick-up to another to reproduce the
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recorded sound variations without audible breakv :

between sections of said recordings.

13. The combination with a_ pair of plck up-
devices for translating records of sound varia-:

tions into corresponding electrical variations, a

sound radiating device responsive to audic-fre-’

quency  electrical variations, electrical -circuits
connecting said pick-up-devices and said sound
radiating device, and an electrical. switch for
transferring the effective connection. to the in-
put of the sound radiating device from the out-

put from one pick-up device to the output of the.

other pick-ub device, of means under the control
of said switch for effécting, during the switching
operation, “a continuous change in the circuit
impedance between each of the pick-up dev1ces
and the sound radiating devices.

14. The combination with a pair of pick-up
devices for translating records of sound -varia-
tions-into corresponding electrical variations, a
sound radiating device responsive to - audio-
frequency electrical variations, electrical circuits
connecting said pick-up - devices and said
sound radiating device, and an electrical switch
for  transferring the effective connection: to
the input of the sound radiating device from

the output from one pick-up device to the out-

put of the other pick-up device, of means under
the control of said switch  for effecting, in the

‘course of the switching operation, gradual over-

lapping and complementary. changes in the cir-
cuit impédance between each of said pick-up de-
vices.and the sound radiating: device.

15. The combination with a pair of pick-up de-

vices for - delivering - audio-frequency electrical -

variations, a receiver responsive to audio-fre-
quency electrical variations, output .circuits for
the pick-up devices and an input circuit for the

receiver, of -adjusting means common to.said.

pick-up devices and:connecting said output cir-
cuits to said input circuit. for gradually, oppo-
sitely, and simultaneously varying the effect of
the respective pick-up devices on the receiver.
JOHN LOUIS REVNOLDS
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