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PATENT OFFICE

 JAY C. SNYDER, OF TOLEDO, OHIO

SOUND RECORDING AND}REPROD’UCING- APPARATUS

Application filed July 7, 1930. Serial No. 466,099,

My invention has for its object to provide
a recording system for recording sounds at
a point remote from their production. The
__invention is particularly of value when used
'8 for the recording of statements or testi-
mony. The records, that are thus made, are
permanent or semi-permanent in character
and the statements or testimony may be re-
produced when desired. ;
10 " The invention may be used for a great va-
riety of purposes where recording of sound
may be advantageously used, and, to illus-
trate a practical application ‘of the inven-
- tion, I have selected a system containing
‘13 the invention as an example of the various
systeims that embody the invention, and shall
describe it hereinafter.: The system and parts
pertaining thereto are shown in the accom-
~ panying drawings. '

20 © Tig. 1 is a diagram of the connection be-
tween- the parts of the system ‘during the
recording of the sound. Fig, 2 illustrates the
system - to reproduce- the recorded sound.
Many of the connections of the system not
- 25 used in reproduction, and shown in Fig. 1,
are omitted from the diagrammatic show-
ing contained in Fig. 2. Fig. 3 is a perspec-
tive view of a control switch associated with
each of two phonographs whereby jsound
--30 may be recorded on portions of both phono-
graphs during short intervals of time, par-
ticularly just in advance of the completion
of the operation of the recording means on
one of the cylinders to produce overlapping
35 records of the same sounds.  Fig. 4 illus-
trates a side view of the switch that shows
‘the parts thereof when in a position differ-
ent from that shown in Fig. 8. TFig. b is
a view similar to that shown in Fig. 4, parts
40 of the switch being shown in still other posi-
tions:  Fig. 6 is a top view of the switch and
of parts of the phonographs with which it
is associated. Fig. 7 is a diagrammatic il-
lustration of the connection of ear phones
4 for determining the proper operation of the
recording apparatus. Fig. 8 is a side view
of a sound transmission tube. Fig. 9 is a
view of a section of the tube illustrated in

Fig. 8. : ‘
50 For the.recording of the sounds, a pair of

phonographs 1 and 2 are, preferably, used,
which are electrically interconnected to op-
erate in rotation with each other upon the
completion of the receiving surface area of
one of the cylinders, the cylinders being 5%
placed in succession upon each of the phono-
graphs. Rach phonograph is provided with
an electrically operated speaker,such as the
speakers, 3 and 4, which are supported by
means of sound transmission tubes 5 and 60
6 on the carriages of the phonographs and
which communicate the sounds to the usual
phonographic diaphragm. As customary in
connection with phonographs, the phono-
graphic diaphragm is provided with a nee- 65
dle in each case for sound- cutting the wax

“cylinders that are placed upon the mandrel

rotatably supported on the base of the phono-
graphs and operated by the motor of the
phonograph in the manner well known in 70
the art. The motors 7 and 8 operate the
phonographs 1 and 2, respectively, and are
controlled by switches 9 'and 10. The switch

9. controls the starting of the phonograph

2 and the cessation of the operations of the 75
phonograph. 1, while the switch 10 operates

in the same manner to- control the starting
-of the phonograph 1, and the cessation of

the ‘operations of the phonograph 2.  Thus
the switches 9 and 10 are dependent upon 80
the operations of the phonographs, particu-
larly, the movements of the carriage of the
phé)ndgraph, as produced by the motors. 7
and 8. NN AR

The electromagnetic switch 11 operates to 85

~maintain certain circuits of the switches 9
-and 10 closed until one or the other switches

has been operated by the carriages. -~
Sound is electrically transmitted to the ap-

paratus through the lines 15 and 16. . Prefer- 90

ably, the electric sound waves -are greatly

-magnified in order to produce a vibration of

large amplitude in the diaphragms of the
phonographs.  This is obtained by the use of
the microphone 17 that is connected to the 95
transmission amplifier 18 ‘and a receiving
amplifier 19, which is connected by a suitable
switch 20 through the lines 15 and 16 that
lead to the speakers 8 and 4 of the phono-
graphs, - The amplifiers 18 and 19 may be con-. 100"
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nected with a source of supply of current,

such as is indicated by the main line wires 21

and 22. The motors 7 and 8 are also con-
nected to the source of supply through the
main line wires 21 and 22 to which they may
be connected by means of the switch 23.

In the operation of the apparatus, the
initial positions of the switches 9, 10, and 11,
will be such as to cause one of the motors 7
and 8 to be connected to the main lines 21 and
99 and one of the speakers 8 or 4 of the lines
15 and 16. When, therefore, it is desired to
receive the sound occurring at the microphone
17, the switch 23 is closed and the sound that
is electrically transmitted through the lines
15 and 16 will be received on one of the wax
cylinders located in position on the phono-
graphs 1 or 2. Assuming that the sound is
being received by the phonograph 2, the cir-
cuit is from the main supply line 21 through
the line 80 to the motor 8, through the lines
31 and 82, movable contact 33 of the switch
11, lines 34 and 85, through the coil 36 of
the switch 11, and the line 37, through the
movable contact 38 of the switch 10, and the
line 89 to the main line 22. Thus the motor
8 continues to operate until the carriage of
the phonograph 2 operates the switch 10,
which occurs in advance of the completion of
the impressions received by the wax eylinder
of the phonograph 2. The circuit of the
motor 8 is maintained by the switch 11 and
the switch 10, but the operation of the switch
10 also initiates the operation of the motor
7 of the phonograph 1. The circuit of the
motor 7 is from the main line 21 to the line
80, the line 45, the motor 7, line 46, line 47,
the movable contact 48, the line 49, line 50,
the coil 51, line 52, the movable contact 53,
line 54 to the line 89 which is connected to
the main line 22. . '

There is thus a current flowing through
‘both coils 36 and 51 and, owing to the posi-
tion that the switch 11 is in, it is under the
control of the energized coil 36. Consequent-
ly, it will be retained in the position to com-
plete the circuits as described until the coil
36 is de-energized. This occurs upon the fur-
ther movement of the switch 10 during which

period both phonographs are operating and

sound is being received by both phonographs.

_ Both cylinders will thus record the sound dur-
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65

ing overlapping periods of operations of the
phonographs. This will insure a continuance
of the recordization of the sound.

The circuits through the speakers 3 and 4
are controlled in substantially the same man-
ner as the circuits through the motors, where-
by the speakers will continue to electrically
receive the sound that is being transmitted to
the apparatus through the lines 15 and 16.
Upon the completion of the recordable area

-of the wax cylinder of the phonograph 2, the

switch 10 is again shifted to open the circuit
through the movable contacts 38 and 48 and

1,908,487

thus break the circuit through the motor 8
and the coil 36. The circuit through the coil

“B1 is maintained due to the fact that the con-

tact 48 remains closed after the contact 38 is
open, but upon continued movement of the
switch 10, and after a period of time sufficient
to cause the switch 11 to operate by energiza-
tion of the coil 51, the contact 48 is opened.
The circuits, however, controlled by this
operation of the switch 11 willbe closed. This
places the switch 11 in position for the opera-
fion of the switch 9 at a point near the com-
pletion of the recording on the cylinder of the
phonograph 1. When the switch 11 has been
operated, the wax cylinder of the phonograph

2 may be removed and replaced by another

cylinder and the carriage of the phonograph
2may be placed in its initial position prepara-
tory to its re-operation with the substituted
cylinder. When the carriage is shifted, the
switch 10 will return to its normal position
and the movable contact 48 will be open and
the contact 38 will be closed. This may be
done during the period of the operation of
the phonograph 1. This gives opportunity
for the placement of the cylinders in succes-
sion on the phonographs as they are being
filled during the recording of the sound.

70
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The. circuit of the motor 7 is maintained

from the line 46 through the line 60, movable

contact 61, line 62, line 50, coil 51, line 52,
movable contact. 53, line 54, line 89 to the
main line 22 after theswitch 10 is returned
to its normal position by the return move-
ment of the carriage of the phonograph 2.
The motor 7 continues to operate until the
carriage of the phonograph 1 moves to near
the completion of its outward -movement
when the carriage operates to shift the switch

9 to close the movable contact 63 while main--

taining the contact 58 closed and finally to
open the movable contact 53 during the time
that the movable contact 63 is maintained
closed. When the movable contact 63 is

“closed, the circuit from the main line 21

through the line 30, the motor 8, line 31, mov-
able contact 63, line 35, coil 36, line 37, mov-

100

105
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able contact 38, line 39 to the return line 22 is

completed.. This initiates the operation of
the phonograph 2 while the phonograph 1 is
still recording the sound. Thus the sound for
a short interim is recorded on both phono-
graphs, on one at the beginning of the record-
able surface of the cylinder, and on the other
at the end of the recordable surface of the
cylinder, to again produce overlapping peri-
ods of recordization. Upon further move-
ment of the carriage, that is, substantially-at
the completion of the operation of the phono-
graph 1, the switch 9 is further moved to

115

120

125

open the contact 53 which de-energizes the .

coil 51. ;
by the circuit through the movable contact 63,
causes the switch 11 to again operate and re-

store it to its original position. Opening of-

The. coil 86, being still energized

130
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the circuit 53 also opens the circuit through
the motor 7 and the phonograph 1 stops.
During the continuance of the operation of
the phonograph 2, the carriage of the phono-
graph.1 may be re-set and the cut cylinder re-
placed with a new cylinder. Upon the com-
pletion of the cutting of the surface of ‘the
cylinder on the photiograph 2; the system will
againinitiate recording the sound on the sub-
stituted cylinder. Thus the apparatus will
continue to record the sound received by
the microphone 17 transmitted to the appara-
tus through the lines 15 and 16. '
During the time that the phonograph 2 is
being operated by the motor 8, the sound elec-
trically transmitted throngh the wires 15 and
16 are directed to theloud speaker 4 and, dur-
ing the period that the phonograph 1 is being
operated, the sound is electrically transmitted
to the speaker 3. The switching of the con-
nection between the lines 15 and 16 to each
of the speakers 3 and 4 is obtained through
the contacts of the switches 9 and 10 in sub-
stantially the same manner-that the motors 7
and 8 are controlled by the contacts 53 and:63
in the one case, and 38 and 40 in the other
The contacts of the switches 9 and 10
are, therefore, duplicated in order to produce
the operations of the speakers 3 and 4 in ac-
cordance to the operation of the motors 7 and
8 of the phonographs. -Thus the speaker 4 is

operated through the line 65 which is con-

nected to'a line 15 and to the speaker 4. The
circuit is completed through the lines 66, to
the movable  contact 67, the lines 68, 69,
through the movable contact 70, line 71 and
tothe line 60. Thus the circuit of the speaker
4 is dependent upon the position of the
switches 10 and 11 in the same manner that
the motor 8 is dependent upon the switches
10 and 11. The movable contacts 38 and 37
are similar in form and operate in the same
manner with reference to their fixed contacts.
The same is true with respeet to the contacts
33 and 67.  During the period that both coils
36 and 51 are energized, the contact 67 is
maintained closed which is during the period
that the speaker 3 is operating with the
speaker 4. -During this period the circuit is
from the line 15 through the: line 73, the
speaker 3, line 74, through the movable con-
tact 75, line 76, line 77, movable contact 78,
line 79 to line 16. The movable contact 75,1n

.conjunction with its fixed contacts, operates

in the same manner as the movable contact 43
in conjunction with its contacts. Upon the
completion of the movement of the carriage
of the phonograph 2, the switch 10 is com-
pletely opened, the phonograph 1, however,
continues to record the sound received
through the speaker 3. In advance of the
completion of the recording of the cylinder of
the phonograph 1, the carriage of the pho-
nograph 2 may be shifted to its initial position
which restores the switch 10, and, conse-

3

quently, the movable: contact 70 completes its
circuit preparatory to a later operation-of the
phonograph 2. At the same time the contidct
75 brealss the circuit preparatory to-the oper-
ation of the carriage of the phonograph: 2
upon the completion of the recordization of
the sound on the cylinder of the phonograph
1. When the circuit through the coil 36 has
been broken and the switch 11 operates by
reason of the energization of the coil 51, the
movable contact 81 completes the circuit from
the speaker 3 through the line 74, to the-line
82, the line 77, through the movable contact
78, the line 79 and to the line 16, whereby: the
partial operation of the switch 9, which oc-
curs at near the completion of the operation
of the cylinder of the phonograph 1, will not
effect the continuance of the operation of the
phonograph 1. When the switch 9 is further
operated at the completion: of the movement
of the carriage of the phonograph 1, the mov-
able contact 85 completes the circuit from the
line 15 through the line 65, the speaker-4, the
line 66, the movable contact 85, the line 69,
the movable contact 70, the line 71 to the line
16.- Upon completion of the movement of the
carriage of the phonograph 1, the movable
contacts 53 and 78 will be opened breaking the -
circuit through the motor 7-and through the
loud speaker 3, respectively. . - S
When it i§ desired to reproduce the re-
corded sound, it may be done from the phono-
graph.records or cylinders direct, but, pref-
erably, it is done through-a speaker which

will deliver the sound with sufficient intens- :

ity that it may be heard throughout the room.
This is particularly advantageous. when the
record is to be reproduced as for the bene-
fit of a court. For the amplification of the
sound produced by the record for-its repro- -
duction in considerable volume, the same sys-
tem may be used, the phonographs operating
to continuously reproduce. the sound .re-
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coerded .on the plurality of cylinders which

are subsequently placed upon the phono- :
graphs and in alternate order in the same
manner that the sound was recorded, as de-
scribed above. The carriages of the phono-
graphs will operate to switch the metor eir-
cuits in the same way that they operated dur-

110

115

ing the recording of the sound, as deseribed

above, to direct the sound recorded on-the
cylinders to microphones connected in paral-

‘lel which may be amplified by the amplifiers

used in recording the sound, the amplified -
electrically reproduced sound being deliv-
ered to the loud speaker.

The circuits of Fig. 2 are the same as those
shown in Fig. 1 except that the unused lines
are shown as being disconnected, in order to
simplify the diagram,.as shown in Fig. 2.
The phonographs -1 and 2 are operated by
the motors 7 and 8 which are: connected
through the movable contacts 53 and 38 of

‘thebswitches 9 and 10, that are operated by

120

125

130
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the carriages of the phonographs, as de-
scribed above. The movable contacts 38 and
53, with their fixed contacts, coact to control
the switch 11 in the same manner that the
switch 11 is operated when the sound is re-
corded and, in conjunction with the mov-

able contacts: 68 ‘and 48, operate to connect

“the coils 51 and 36 in the circuit in succes-
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gion. The de-enérgization of one of the coils
36 or 51 permit the other of the said coils
to throw the switch 11 to move the movable
contacts 33 and 61 which enables the restora-
tion of one or the other of the switches 9
and 10 by the replacement of the carriage
of the associated phonograph in its inifial
position as in recording the sound. This
gives opportunity for placement of a suc-
ceeding cylinder having a portion of the

_recorded sound. Thus, in the reproduction

of the sound, the same steps are followed
through the circuits as set forth in the de-
seription of the recording of the sound.
The switch 90, which controls the connec-
tion ‘between the microphone 17 and the

‘transmission amplifier 18, is opened and

‘moved to connect the transmission amplifier
with the microphenes 91 and 92 that are con-
nected in parallel, and the switch 20 is moved

to shift its connection from the speakers 3.

and 4 through the lines 15 and 16 so as to

connect the receiving amplifier 19 with the

loud speaker 94. Thus, the sound produced
by the phonographs will be translated into
electric - sound - currents or' vibrations by
means of the microphones 91 and 92 located

in sound receiving relation to the phono-
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graphs. When one or the other of the phono-

graphs 1 and 2 move, the carriages of the
phonographs from the initial to the finish-
ing positions of the cylinders, there will be
short overlapping periods of such transfer,
wheréin the same sound will be produced by
both phonographs, namely, at the points
shortly in advance of the completion of the
reproduction of the sound from one of the
phonographs and subsequent to the start-
ing of the other of the phonographs and for
a- short period after starting of the last
named phonograph. There will thus be pro-
duced a continuous uninterrupted reproduc-
tion of the sound that has been recorded on
the cylinders that are placed sequentially
upon the phonographs. Confusion of the
sound produced during the periods when
both phonographs are delivering sound to
the electric speaking circuits, of the loud
speaker 94, is obviated by reason of the fact
that the motor of the phonograph that is to
be operated during the succeeding period is
started by ‘the other phonograph when it
reaches the same point at which movement
of the cylinder was initiated during the re-
cording of the sound. If the succeeding cyl-
inder is located at a point displaced with

‘reference to the record of the other cylin-

1,908,487

der, it may be easily turned or the carriage
moved to produce the same sound in the loud
speaker from the two cylinders by an- at-
tendant. If desired megaphones 95 and: 96

may be located on the tubes 5 and 6.for di-

recting the sound to ‘the. microphones 91
and 92. R ,

The switches 9 and 10 may be supported
on the frame 100 of the phonograph. As
shown in Figs. 3 to 6, the contacts of - the

70

75

switches are, preferably, elastic contacts to

permit movement of the contacts in pairs

where it is found desirable to maintain the .

contacts closed during overlapping periods
such as between the movable contacts 53 and
78 and their associated contacts 101 and 102
of the switch 9 and the corresponding con-

tacts of the switch 10. The contacts 63 and

85 operate to complete their circuits, as de-
scribed above, through their coacting and as-
sociated contacts 108 and 104. The contacts
are operated by means of the rollers 106 and
107, each roller being associated with each
pair of contacts and so as to operate one of
the contacts to separate or open the circuits
through the contacts with which each roller
is associated. The switch 9 is operated by
means of a cam 108 which may. be made in
the form of a bar having a sloping surface
109. The cam 108 is connected to:the car-
riage 110. Consequently, the switch 9 will be
operated to control the motor circuit of the
other phonograph as well as to operate the
switch lever and also to control the eiectric

speaking circuit during the reproduction of

thesound. - ,

The strips that form the contacts are suit-
ably bound together between insulating
strips 111 and secured to a bracket 112 by

suitable bolts 118, the bracket 112 being

mounted on the frame 100 of the phono-
graph. The rollers 106 and 107 are support-
ed on arms that depend from the contacts
to which they are connected, and the cam 108

operates to lift the rollers. When the cam s

108 is removed from beneath the rollers,

the contacts, in one case, are closed and, in
the other case, are open, as described in eon--

nection with the system shown in Fig. 1.

The switch 10 of the phonograph 2 is con-

structed in the same manner that the switch
9 of the phonograph 2 is-constracted. In
order to eliminate metallic sounds and insure

clear recordization and reproduction of the
sounds, tubes 5 and 6, of relatively consid- *

erable length, are used. It has been found
that the long tubes 5 and 6 give opportunity
for elastic movement of the diaphragms and

eliminate chattering or metallic sounds. This __

has been found to be a great improvement
over transmission of sounds to and from the
recording cylinders.- The tubes are substan-
tially 4 or 5 inches long to preduce more ef-
ficient results.

85

90

Also, to further eliminate
metallic sounds, the tubes are formed of fiber -
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as distinet from glass or metal, such as bake-
lite, fiber board, or the like.

In order that the transmission of sound to
the recorder may be ascertained by an attend-
ant, the ear phones 115, which are connected
to a bifurcated flexible tube 116, are connect-
ed to the tubes 5 and 6. To prevent undue
ear shock, the tubes 5 and 6 are provided
with openings about % inch in diameter,
that are, preferably, located directly opposite
the point of connection of the bifurcated
ends of the flexible tube 116 with the tubes 5
and 6. Thus, as shown in Fig. 7, the tube
5 is provided with an opening 114 which is
preferably located opposite the point of con-
nection of the tube 116 with the interior of
the tube 5.

Also, by the use of the ear phones, the loud-
ness of the speech that is being received by
each of the phonographs can be determined
and adjustment made accordingly in order
that the reproduced speech, during the re-
production from the succeeding - cylinders,
will be substantially constant in volume.
Also, in reproduction, the ear phones will in-

sure that correct placement is made by the.

attendant by the sound produced during the
overlapping periods of reproduction from
both cylinders.

I claim: '

1. In a sound recording and reproducing
system in combination with ~amplifying
speaking circuit, a pair of phonographs, a
source of supply of electric current for oper-
ating the motors of the phonographs, a pair
of switches operated by the said phono-
graphs, the switch operated by one phono-
graph for controlling the motor of the
other phonograph to complete the circuit
of the motor of the other phonograph, a
second switch having fixed contacts in cir-
cuits in parallel to the contacts of the first
named switches, means for operating the
second named switch for completing circuits
that by-pass the said first named switches,
and means for causing the operation of the
second named switches subsequent to the op-
erations of the first named switches to per-
mit opening of the first named switches and to
alternately connect the phonographs to the
amplifying speaking circuit. :

2. In a sound recording and reproducing
means, a phonograph, an electric receiver,
a fiber tube located in sound transmission re-

> lation to the phonographic diaphragm of the

phonograph, a tube, an ear phone connected
to the tube at one end, the other end of the
ear phone connected to the first named tube,
the first named tube having an opening in

' proximity to the connection of the second

named tube to the first named tube.

3. In a sound recording and reproducing
means, a phonograph, an electric receiver, a
fiber tube located in sound transmission re-
lation to the phonographic diaphragm of the

5

phonograph, a fiber tube, an édar phone con-
nected to the tube at one end, the other end
of the ear phone connected to the first named
tube, the first named tube having an open-
ing in proximity to the connection of the
second named tube to the first named tube.

4. In a sound recording apparatus, a pair
of phonographs, a pair of electric speakers,
a pair of tubes for connecting the speakers
to the phonographs, a flexible tube, an ear
phone connected to one end of the flexible
tube, the flexible tube connected to the first
named tubes, the first named tubes having
openings in proximity to the points of con-
nection of the second named tube with the
first named tubes.

5. In a sound recording system in combi-
nation with an amplifying speaking circuit,
a pair of phonographs, a source of supply
of electric current for operating the motors
of the phonographs to record sound received
from the amplifying speaking circuit, two
pairs of switches operated by each phono-
graph in succession, the circuits of both
phonographs controlled by the said two pairs
of switches, and an electromagnetic switch
having contacts in circuits in parallel to the
contacts of the first named switches, the con-
tacts of the electromagnetic switch divided
into two sets, the electromagnetic switch hav-
ing a pair of magnets for operating their
associated switches to complete the circuits
of the sets of contacts alternately that by-
pass the contacts of the said first named
switches, the circuits of the said magnets
controlled by the first named switches, and
means operable to open the circuits of the
magnets alternately and subsequent to the
completion of the circuit of one of the phono-
graphs by one of the first named switches to
produce operation of the electromagnetic
switch after the completion' of the circuit of
one of the phonographs to alternately con-
nect the phonographs with the amplifying
circuit.

In witness whereof T have hereunto signed
my name to this specification,

JAY C. SNYDER.
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