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'UNITED STATES

PATENT OFFICE.

- JoEN HUTCHINS NEHER, OF PRINCETON, NEW JERSEY.

SOUND-RECORDING AND

1;363,903. - »
’ _Application. filed July 2,
To ol whom it may concern: . | ‘
Be it known. t
NxEHER, a citizen of the
resident ' of  Princeton, in'. the county of
Mercer and State of New Jersey, have 1n-
vented -new . and useful Improvements 1n
Sound-Recording ' and Seund-Reproducing

Machines, of which the following is a full,-

* clear, and exact description.

10

_ provide. certain new and tseful improve-.

The invention relates to the ’rec_.ording and
reproducing of lengthy speech or. music
on a plurality of records, and its object is to

_ nents in sound recording and sound Trepro-

15

ducing machines whereby the continuous re-
cording or.the continuous I'epI:OdllCthI;l of
.speech or music can be readily obtained

without noticing the transition from .one.

.record to another. Amnother object is to give
the 'operator ample time for placing the
next record in position on the machine prior
to the stylus;.in engagement with an active

" record, reaching the end of the sound groove,

25,

80

" ig represented

thus insuring the continuous recording or
continuous. reproduction. of ‘the subject
matter. . L ' o -

With these and other objects in-view, the
invention consists of certain novel features

of construction- as shown and described

hereinafter and then specifically pointed out.

in-the-claims. . o
- A practical embodiment of the invention

_ ings forming a part of this specification, in

- . Figure 1 is & side_elevation of the im-

which similar characters of reference indi-
_cate corresponding parts in all the views..

- proved sound recording machine ;

40

. Fig. 3is a-seqtioﬁal .piaﬁ view
~on'the line 3—3 of Fig. 2;

~in-Fig. 1 consists essentially of two
- ing instruments arranged side

" Fig. 2 is_a sectional side elevation of the-

same and showing more particularly the in-
- active. unit; . S I
{ ' of the same

" Fig.4isa cross section of the,sé,me on the
.48 ’ T ’

line 4—4 of Fig: 2;and .~
The sound recording machine illustrated
record-

moutted on a suitably constructed frame 10.

. The two recording instruments are actuated

- from a main driven shaft 11 journaled on
10 and provided with bevel

T

the main frame

géar wheels 12 .and 13 in ‘mesh with similar

- gear wheels 14 and 15 attached to the lower -

~

at I, Jomn HurcHINS -
ﬁnited»Staltes', and a

‘thereto to rotate with the same.

in-the accompanying draw-.

- platform 20 or
~ Fig. 5 i¢a plan view of one of the records..
bg'- side and’

‘ports for the platforms 20
to lock the Jowered platform 20 or-21 to the
corresponding flywheel 18 or 19 use is made

SOUND-REPRODUCING MACHINE.

"~ Specification of Letters Patent.  Patented Dec. 28, 1920.
1919, Serial No. 308,143, '

ends of hubs 16 and 17 of two flywheels 18
and 19 adapted to support platforms 20 and
91 supporting disk records 22, 23.- The rec-

ords-22, 23 are adapted to be engaged by.
styli 25, 26 forming parts of sound boxes 27;

28 mounted to swing on the usual tone arms

60

29 and 30 terminating in vertical members

31 and 32 mounted to turn in suitable bear-
ings 33, 34 attached to the frame 10. The
lower ends of the members 31 and 32 are
connected by branch pipes-35, 36 with a pipe

65

37 connected with the sound receiving horn -

(not shown). In the junction 38 connectin
the branch pipes 35 and 36 with the pipe 3%

the operator for connecting the pipe 87 with

be raised out of engagement with the fly-
wheels 18 and 19 or lowered into engage-
ment. with the said flywheels and locked

purpose raising and lowering devices are

For this

is arranged.a valve 39 under the gontrol of, 70

_either branch pipe 35 or 36 so that the sub-
ject matter to be recorded passes to either.
‘the sound box 27 or the sound box 28.
~The platforms 20 and 21 are adapted to

80

provided, alike in construction and one for

each platform 20 or 21, so that it suffices to
describe but one in detail. The hubs 16 and

17 are journaled in suitable bearings 40 and-
41 arranged on the main frame 10, and

through each hollow hub 16 or 17 extends 2

“hollow hub 42 of the corresponding plat-

form 20 or 21. The lower end of the hub

42 projects below the lower end of the cor-
“responding hub 16 or 17 and rests on a lever’

45 fulcrumed at 46 on the main frame 10
(ses Fig. 4) and engaging at its free-end a

" notched segment 47 attached to the main
frame 10. This lever 45 is under the con-

trol of ‘the operator to permit the latter to

85

90

05

swing the lever upward with a view to raise. .

the hub 42 and with it the corresponding
91 and the record 22 or 23
held thereon. . '
downward the platform 20 or 21 moves

downward. by its own weight into engage-

On swinging the lever 45

100

‘ment with fhe corresponding flywheel 18

or19. The peripheral faces of the flywheels

18 and <19 are .preferably provided with

rollers 50 . 51 projecting slightly above the
upper fages of the

of a locking arm 60 pivoted on the upper

flywheels to form sup-
and 21. In order -

105

110



& | 1

-~ enlarged portibn of the hub 42 and extend-

ing through a slot 61 formed in the said hub.
The free end of the locking arm 60 is pro--
vided with a lug 62 adapted to-éngage a re-

* cess 63 formed in the corresponding flywheel

18 or 19. The locking arm 60 is held in inac-..
tive position by a pin 64 slidably mounted

_in the hollow hub 42, and the lower ¢nd of

- 10,

-sition the corresponding platform- 21 or .

- this pin 64 rests on the lever 45. Thus

when thelever 45 is in uppermost po-

20 is held in raised position and like- |

- lever 45 is swun

15

20

25

30

arm 60,
- swung downward then the
corresponding platform '20. or 21 is low-
ered until it rests on the rollers 50 or 51, and
when<a further downward swinging move-
ment is given to this lever 45 then the pin
64 is lowered to allow the locking arm™ 60
to move downward and engage with its lug
62 the recess 63 thus locking the correspond-
ing platform'20 or 21 to the flywheel 18 or
19. A spring 65 bears on the locking arm .
60 to hold the lugs 62 in firm engagement:

wise the locking

-with the recess 63. The spring. 65 1s prefer-

ably mounted in a centering pin 70 forming
part .of the corresponding platform 20 or
21 and adapted to engage a central aperture
72 in the “corresponding record 22 or 23.
Another pin- 71 is attached to the corre-

sponding platform 20 or 21 and is adapted

-to engage an eccentrically located .aperture

35

- Figs. 2 and 5).

‘beginning at the margin of the record and

40

“the ends

73 formed in the corresponding record 22 or
28 to hold the records against- accidental
turning on the platforms 20 and 21. (see
Bach record 22 or 23 is
provided, as  hereinafter more fully ex-
plained, with a - spiral starting groove 74

preferably formed of one convolution with
spaced apart-about one-eighth of

- an inch and with the inner end coinciding

45
50

56

~ of the fluid in
0, against the do mer
" ton 83. 'On the rod 82 is secured

60,

e

.27'and 28 is
‘ed to Test on a
‘per end of a'rod )
down on the main ‘frame 10, The lower end
of the rod 82 is provided with & piston 83

,,-Ken%_agi_hg a.dash pot 84 supported on a suit- -
““able
able

with the beginning of the sound groove 75,
Each stylus 25 or 26 is adapted to be held
out of engagement with the corresponding

-'record ‘22 or 23 and for this purpose the

sound box 27.or 28 is swung up or down by
the use of a raising and lowering device ar-
ranged as follows: Each of the sound boxes
provided with an arm ‘80 adapt-
v collar 81 secured to_the up- .
82 mounted to slide' up and

bracket 85 attached to the main frame

0. “The'dash pot 84 is provided with an’
outlet valve 86 for regulating the resistance

the Tower end of the dash pot '
wnward movement of the pis-

i

adipted to be engaged by a latch 90 pivoted -
at 91 on the frame 10. ‘'Thé Tatch 90 is piv:

“otally-connected by & link 92 with a lever 93

fulcrumed on the frame 10 and connected .

and when the .

-the

a.collar 87 -
and the latter imparts 4 swinging motion t¢ "~ .

110 and arm105 . -
130

,863,903

by a member 94 with ‘_the..mec'hé;nism of a

‘revolution counter 95 of any approved con-

struction attached to the main frame 10 and
driven by a’gear wheel 96 from the shaft
11. Presuming that the stylus 26 is record-

ing on the disk 23 and the stylus 25 is held

70

out of engagenient with the disk 22 by the.
arm 80 resting on the.collar 81 of the rod

82 held in uppermost position by the latch
90, now when the platform 21°and its disk

75

23 have completed, say the 399th~"i'evoli1t%on,

then the revolution counter 95 actuates
lever 93 which by
latch 90 out from u ‘
aliowing tht~rod 82 to drop. . When this
takes place-the stylus 25 engages the blank
record 22 to formthe starting groove 74
and on-the completion of the 400th revolu-
tion of the platform 21 and its record’ 23
the stylus 25 begins to form the sound
groove 75 on the record 22. '

When the stylus 25 has completed the
groove 74 then the tone arm 29 is given a
positive swinging movemernt in unison with

turning movement of the main shaft 11.
For this purpose the following arrangement
is made: On the rod 82 is secured a collar

: ‘the
the link 92 ‘swings the .
under the collar 87 thus

80 -
85

90

100 engaged by an arm 101 secured to'a link™ -

103 pivoted at 104 on an arm 105 secured

to the corresponding vertical member 31 or

95-:

32 of the tone arm 29 or 30. The link 103

is provided at its free end with a vlﬁg 106
adapted to engage a cam 107 secured on. the

shaft .11, it being understood that as long

as the rod 82 is in raised position, as shown

100

to the left in Fig. 1, the lug 106.is out of ,

engagement with the cam 107, but when the
rod 82 is lowered, as above explained, and

the stylus 25 engages the record 22 then the -

Iu
10%,
one revolution then the

allow the link 108 to swing downward by
its own weight. This link 103 is provided

106 moves in engagement with the. cam
and when the shaft 11 has- completed <.
cam 107 pushes the

fug 106 out of engagement with the cam to

105.

110

at its fulerum end 104 with a Tug 110 adapted B

to engage a gear wheel 111 secured on the
~vertical member 31 of the tone arm 29, The. -

gear wheel 111 is connected by a train of
gear wheels 112, 113, 114, 115 and 116 with

tion to the tone arm 29 as ]
110 engages the gear ‘wheel 111,
ence to Fig. 3 it will be noticed

wheel 111 is"in ‘mesh” with" the geéar wheel

the main shaft 11 to impart a swinging mo- -
soon as‘the lug. . .
- By refer- - .~
that the gear .
112 and the latter is_in'mesh with 4 gear = -
‘wheel 118 in mesh,WIchja,plnlon 114 with -

s

15

which rotates a worm wheel 115 in mesh'with =~

the worm 116 secured ‘on

.and hence the rotary' motion of the latter is-

transmitted by the {rain

‘the main shaft 11, o |
, atter 15-125
of gear wheels 116,

115, 114,113 ‘and 112 to the gear-wheel 111,

the tone arm 29 ‘by the lig: ) ‘
as soon as the lug 110 eﬁga'ggs the gear wheel
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111. Tt is understood that as long as the
arm 101 rests on the collar 100 and the latter
is in raised position, as shown to the left in
Tig. 1, then the lug 110 is out of engagement

5 with the gear wheel 111, but as soon as the

lug 106 drops off the side of the cam 107
and the link 103 swings downward then the
lug 110 engages the gear wheel 111, that is,
at the time the stylus 25 has cut the groove
74 into the record. It is further understood
that a raising mechanism, such as déscribed
in connection with the stylus 25, is used for
the stylus 26, as shown in Fig. 1, but as the
said devices are alike in construction further

10

15

sary. : :
In practice, a spring 117 is connected with
the lug 110 to hold the latter in engagement
with the gear wheel 111 (see Fig. 4). It is
understood that when the stylus 26 is in en-
gagement with the record 23, as shown to
the right in Fig. 1, then a positive feeding
from the right to the left is given to this tone
arm 30 from the shaft 11 by the driving
mechanism of this tone arm owing to the
corresponding lug 110 engaging the gear
wheel 111 rotating loosely on the vertical
member 32 of the tone arm 30 and with the
arm 105 attached to this vertical member
and carrying the link 103 provided with the
said lug 110.

The operation is as follows: .

When the several parts are in the position
shown in Fig. 1 then the first section of the

20

28

30

35
on the record 23 rotating with the platform
21 locked to the flywheel 19. A. positive
feeding movement from the right to the left
is given to the tone.arm 30 from the shaft
11 by the mechanism above described and
shown to the right in Fig. 1. During the
recording of the first section of the subject
matter on the record 23, the platform 20 is
in raised position and likewise the sound
box 27 supported by the arm 80 on the collar
81 of the rod 82 held in raised position by
the latch 90. The platform 20 is now low-
~ ered by the operator swinging the support-
ing lever 45 downward to allow the platform

50 to drop and engage the lug 62 of the locking
arm 60 with the recess 63 to cause the plat-
form 20 to rotate with the driven flywheel
18. Tt is understood that during the down-

40

45

ward movement of the platform 20 it moves

55 into engagement with the rollers 50 and there-
by is gradually carried along until the lug
62 engages the notch 63 to positively drive
the platform 20 from the flywheel 18. The
platform 21 is given, say 400 revolutions
for recording the first section of the subject
matter under consideration at the time, and
when the platform 21 has made 399 revolu-
tions then the revolution counter 95 for the
inactive recording instrument shown to the
85 left in Fig. 1 draws the latch 90 from under

60

description of the same is not deemed neces--

subject matter is recorded by the stylus 26 -

8

the collar 87 to allow the rod 82 to move
downward and thus permit the sound box
27 to swing downward and engage its stylus
95 with the blank record on the platform 20.
The stylus 25 now cuts the groove 74 during 70
one revolution of the platform 20 and at the
end of this time the cam 107 releases the

~link 108 and allows the latter to swing down-

ward to engage the lug 110 with the gear
wheel 111 mounted to rotate loosely on the
bearing 83. As the arm 105 is attached to
the vertical member 81 of the tone arm 29 it
is evident that the gear wheel 107 now feeds
the tone arm 29 from the right to the left.
It is understood that when the record 23 has
completed the 400th revolution the valve 39
is shifted to connect:the pipe 37 with the
branch pipe 35, and then the operator swings
the sound box 28 upward to disengage the
stylus 26 from the record 23. 1t will be no-
ticed that when the record 23 has completed
its 400th revolution the stylus 25 has finished
the %roove 74 in the record 22 and recording
of the second section of the subject matter
now takes place on the record 22. By
During the recording of the second sec-
tion of the subject matter, the operator

75

80

856

90

raises the platform 21 and with it the record

93, then removes the latter and replaces it
by a blank record. The operator also raises
the rod 82 and its latch 90 of the now inac-
tive instrument shown to the right in Fig.
1 to hold the stylus 26 out of engagement

95

“with the new record on the platform 21. It

is further understood that the link 103 of
the arm 105 attached to the vertical mem-
ber 32 is raised relative to the collar 100
of the now inactive instrument shown to the-
right in Fig. 1, and when the platform 20
has completed the 399th revolution then the
stylus 26 engages a new blank record and
cuts the groove 74, and the above described
operation is repeated, that is, the third sec-
tion of the subject matter is recorded on

the record, now on the platform 21, as soon

as the platform 20 has completed its 400th

revolution. The valve 39 at this time is

changed back to the position shown in Fig.

1, that is, immediately after the beginning .
of the recording of the third section.

From the foregoing it will be seen that by
the arrangement described continuous re-
cording of the subject matter can be readily
obtained without. noticing the transition
from one record to the other. :

When it is desired to reproduce the sub-
ject matter, the same machine is used with -
the exception of the arms 105, their links
108, cams 107, the trains of gear wheels 111
to 116 and the valve 39, |

Tt is understood that when the record for
the first section is being played another for
the second section is placed in position on
the other platform, and when the record in
active position has made its 399th revolu- 180

10¢

105

110

115

120

125
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tion then the stylus for the other record
moves in engagement therewith at or be-
tween the convolution of the groove 74. - At
‘the end of the 400th revolution of the play-
5 ing record the other stylus beging at the

-sound groove 75 of the’ record having the

second section of the subject matter.
Having thus described my invention; I
~ claim as new and desire to secure by Let-
10 ters Patent:— - : : :

1. In a machine of the class described, a
driven. shaft, a plurality of revoluble rec-
ord carrying members each adapted to carry
a record and adapted to be driven from the

15 sald shaft, sound boxes each ‘adapted to
- engage a corresponding record, revolution
'.counters driven” from the said shaft, and
means controlled by the §aid revolution
: counters for holding one of the said sound
* 20 boxes temporarily
- ment with its record while the other sound
box is in operative engagement with its
record and to allow such sounid box to move
_intc operative engagement with its record
26 on the completionof a predetermined num-
ber of revolutions of the ‘other record.
- 2. In a machine of the class described, a
driven shaft, a plurality of record carrying
platforms each adapted to carry a record,
30 revoluble members driven in unison from
the said shaft and adapted to rotate the said

- platforms, manually controlled means' for

-raising a platform above and out of engage-

. ent with its driven member or lowering it
85 into engagement with the same, sound de-
vices for mdependent operative engagement
with the corresponding records, revolution
.counters driven frofh the said shaft, and

. controlling means controlled by the said
40 revolution counters to hold a corresponding
~.sound device temporarily out of operative

engagement with its record and to allow -

such sound deviece to move into operative

- engagement with its record on the comple-
tion of a predetermined number of revoly-
tions of the other record.

3. In a machine of the class described, a

driven shaft, a plurality of record carrying

- platforms each adapted to carry a record,
.50 revoluble members driven in unison from
" the said shaft and adapted to rotate the
said platforms, manually  controlled means
for raising a platform above and out of en-
gagement with its driven member or lower-

66 ing it into engagement with the same, sound
devices for independent operative engage-
ment with the corresponding records, revolu-

- tion counters driven from the said. shaft,
controlling means controlled by the said
90 revolution counters to hold a corresponding
~sound device temporarily out, of operative
engagement with its record and to allow
-such sound device to move into operative en-
gagement with its record on the completion

65 of a -predetermined number of revolutions

out of operative engage-

1,368,008

of the other record, and connecting means
connecting the said sound devices with the
said driven shaft to impart a positive feed-
ing movement to the said sound devices, the
sald connecting means being controlled by 70
the said controlling devices for the sound

“devices.

4. In_a machine of the class described,
revoluble record supports each adapted to
support a record, a tone arm provided with 75
a sound box and stylus for each record,
driving means for rotating the said sup-
ports in unison, revolution counters driven
from the said driving means, and means
controlled by the said revolution counters to 80
hold a corresponding sound box temporarily

-out- of operative engagement with its record

and to allow such sound box to move into'
operative engagement with its record on the
completion of a predetermined number of 85
revolutions of the other record. ' '
5. In a machine of the class described, a
driven shaft, at least two flywheels geared
‘with the said shaft to rotate the flywheels in
unison, record supporting platforms; one for 9o
each flywheel and movable relative thereto
in an up and down direction, manually con-
trolled means for raising a platform above

‘and out of engagement with its flywheel or

lowering it into engagement with the corre- 95
sponding platform, - locking means con-.
trolled by the said manually controlled
means for locking a platform to its flywheel
when in lowered position, tone arms one for
each platform and each having a sound box 100
and stylus adapted to engage the record on
the corresponding platform, raising and
lowering devices for the said sound boxes

-to normally hold the stylus out of engage-

ment with the corresponding record, and 105
revolution counters: driven from the said
shaft and controlling the said raising and
lowering devices to lower one sound box of
one platform on the other platform complet-
ing a_predetermined number of revolutions. 110
‘6. In a machine of the class described, a -
driven shaft, at least two flywheels geared
with the said shaft to rotate the flywheels in
unison, record supporting platforms one for
each flywheel and movable relatively there- 115
to'in an up and down direction, manually
controlled means -for raising a platform
above and out of engagement with its fly-

- wheel or lowering it into engagement with

the corresponding platform, locking means 120
controlled by the said manually controlled
means for locking a platform to its flywheel
when in lowered position, tone arms one for
each platform and each having a sound box
and, stylus adapted to engage the record 125
on the corresponding platform, raising and
lowering devices for the said sound boxes to
normally hold the stylus out of engagement
with the corresponding record, revolution
counters driven from the said shaft and con- 130 -
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trolling the said raising and lowering de-
vices to lower one sound box of one plat-
form on the other platform completing a

* predetermined number of revolutions, and

10

15

20

26

30

36

40

45

50

55

actuating means adapted to be driven from
the said shaft and connected with the tone

arms to impart a swinging motion thereto,.

the said actuating méans being controlled
by the said raising and lowering devices.
7. In a machine of the class described, a
driven shaft, at least two flywheels geared
with the said shaft to rotate the flywheels
in unison, record supporting platforms one
for each flywheel and movable relatively
thereto in an up and down direction, manu-
ally controlled means for raising and low-
ering it into engagement with the corre-
sponding platform, locking means con-
trolled by the said manually controlled
means for locking a platform to its fiywheel
when in lowered position, tone arms one
for each platform and-each having a sound
box and stylus adapted to engage the record
on the corresponding platform, raising and
lowering devices for the said sound boxes to
normally hold the stylus out of engagement
with the corresponding record, revolution

counters driven from the said shaft and.

controlling the said raising and lowering
devices to lower one sound box of one plat-
form on the other platform completing a
predetermined number of revolutions, cams
on the said shaft, locking arms swinging
in unison with the tone arms and provided
with pivoted members controlled by the said
raising and lowering devices and adapted to
engdge the said cams, and trains of gear

‘wheels driven from the said shaft and con-

nected with the tone arms to impart a swing-
ing motion thereto, one of the gear wheels
in each train of gear wheels being adapted
to be engaged by the pivoted member of the
corresponding locking arm. .

8. In a machine of the class described, a
driven shaft, revoluble platforms adapted to
support records and driven from the said
driven shaft, tone arms having sound boxes
and styli adapted to engage the correspend-
ing records, raising and lowering devices
which in one position hold the said- sound
boxes and their styli in raised inoperative
position and in another position of the said
devices allow the styli to engage the records,
revolution counters driven from the said
shaft and controlling the said raising and
lowering ‘devices, trains of gear wheels
driven from the said shaft, and locking de-
vices controlled by the said raising and low-
ering devices and adapted to connect the

. said trains of gear wheels with the said tone

S

arms to impart a swinging motion to the
latter. oo ’ -

9. In a machine of the class described, a
driven shaft, revoluble platforms adapted to
support records and driven from the said

driven shaft, tone arms having sound boxes

and styli adapted to engage the correspond-
ing records, raising and lowering devices
which in one position hold the said sound
boxes and their styli in raised inoperative
position and in another position of the said
devices allow the styli to engage the rec-
ords, revolution counters driven from the
said shaft and controlling the said raising
and lowering devices; trains of gear wheels
driven from the said shaft, one of the gear
wheels in each train of gear wheels being
attached to the cdrresponding tone -arm,

.arms attached to the tone arms and provided

with pivoted locking members adapted to
engage the gear wheels fixed on the tone
arms, the said locking -members- being con-
trolled by the raising and lowering devices,
and cams on the said shaft and adapted to
be engaged by the said locking members.

65

70

75

80

85

10. In a machine of the class described, a -

main driven shaft, at least.two platforms
driven in unison from the said shaft and
each adapted to support a record, tone arms
each .provided with a sound box having a

stylus adapted to engage the corresponding

record, a raising and lowering device for
each sound box and having a member adapt-
ed to hold the corresponding sound box in
raised position, a pivoted latch for each

90

95

member and adapted to temporarily ehold -

the latter in raised position, and a revo-
lution counter for each latch and driven
from the said shaft to move the correspond-
ing latch out of engagement with the cor-
responding member to allow the stylus of
the corresponding sound box to engage the
corresponding record. -
11. In a machine of the class described, a
revoluble flywheel provided with rollers, a
platform adapted to.support a record and
adapted to rest on the said rollers, the said
flywheel and the said platform having hubs,
of which the platform hub extends through
the flywheel hub. rasising and lowermng
means connected with the said platform hub
to raise the platform off the said rollers or
to lower the platform onto the said rollers, a
pin extending through the platform hub
and controlled by-the said raising and low-
ering means, and a lock having coacting
members, one on the said flywheel and the
other on the said platform, the platform
member being controlled by the said pin.
JOHN HUTCHINS NEHER.
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