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“issued to me on the 1st day of February,

15

UNITED STATES PATENT OFFICE.

"DANIEL HOWARD HAYWOOD, OFNEW YORK, N. Y.

'SOUND RECORDING AND REPRODUCING MACHINE.

995,347.

il

| Specification of Lettérs Patent, Pa,tented June 13, 1911.
Applcation filed December 24, 1909. Berial No. 534,894, '

To all whom it may concern:

Be it known that I, Danter, Howarp Hay-.

woop, a citizen .of ‘the United States of
America, and a resident of New York,
county and State of New York, have in-
vented certain new and useful Improve-
ments in Sound Recording and Reproducing
Machines, of which the following 1s a speci-
fication, reference being had to the accom-
panying drawings, forming a part thereof.
In U. S. Letters Patent No. 948,137 which

1910, a sound record 1is shpw_rn-_aind claimed
in which the sound groove, independent of
its sound producing undulations, advances

irregularly throughout. its length, and my

present invention relates to a machine for

- producing such a record and for repro-

20

F

25

n
'

ducing sound from.a record of such char-
acter. " Sound producing records dre-com-
monly made. by simultaneously rotating the
record blank and preducing a relative feed-
ing movemelit between the record blank and
a record stylus.”™ Im my present machine I

rovide, in addition to these two movements,

or a third movement, namely, a relative

lateral movement between the rotating sound
.. record and the stylus independent of ‘the

feeding movement above referred to. It is,

. 80

36

of course, apparent that in the broad aspect.
- of my invention, the feeding may consist

either of a lateral movement of the record
blank while it is being simultaneous]
tated, the styliis being meanwhile held sta-
tionary so far as such.feeding movement 1is

~ concerned, or a lateral movement of the
stylus while the record is relatively sta-

40

ment. . Similarl

tionary with respect to such lateral move-
. 3 the independent lateral
movement may be given either to the stylus

- or to the record and that regardless of to
"~ which of these elements the feeding move-
‘ments are imparted. | B

45

650

For the purpose of the present specifica-
tion, I have described and illustrated a ma-
chine ©in which the feeding movements are
imparted to the record simultaneously with
movements of rotation thereof, while I have
provided that the .independent movements
for causing the irregularity of the -sound
Erqove'are imparted to the stylus, but it will

e understood that the same is intended in

‘o way as a limitation of my invention, but
- rather as an illustrative of one form of the

bd

machine embodying my invention. It will

-the sound as will be well
{.skilled in -this art. |

T0-.

of description I ﬁill.rafe'r to the .m&éﬁiﬁé -

mainly as 2 machine for producing the sound

records, the machine may he similarly used

with a reproducing stylus for reproducing
understood by those

In order that my invention may be fu‘lly-
understood, I will now proceed to describe
an embodiment thereof, having reference to

85

the accompanying drawings illustrating the .

same, and will then point out .the novel

features 1n claims.,

In the drawings: Figure 1 1s a top view

of a machine constructed in accordance with
my invention, certain portions thereof bein
broken away to show otheér parts beneat
them. Fig. 2 1s a view in partial transverse
section - and partial side elevation thereof.
Fig. 8 is a view 1n longitudinal section
through the record support and means for
imparting rotational and feeding movements
thereto. Fig. 4 i1s a detail fransverse sec-

70

75

tional view through one form of feed nut

‘employed. Fig. b is a detail transverse sec-

80

tional view showing a modified form of the

‘mechanistn _for. imparting the irregular

movements to the stylus. - Fig. 6.is a-detail-

face view of a record which

7 of may be pro-
duced in the machine. | |

- The machine comp’r.isés a drive shaft.10
‘mounted in suitable bearings 11 upon the

main frame 12 of the machine, the said
shaft being rotated by any suitable power
element. (not shown) suitably connected

thereto as by means of a gear wheel 13, The

85

20

said drive shaft is arranged in splined con-
nection with the secondary shaft 14, one por-

tion of which 1s screw-threaded as at 15

whereby the said shaft constitutes a feed
shaft in addition to a shaft for transmitting -

rotary motion. Rotary motion is trans-

‘mitted from ‘the “said shaft by means of

miter gear wheels 16 and 17, the former be-
ing secured fast to the shaft 14 and the lat-

ter mounted loosely, upon a stud 18 which 1s -

95

10¢

mounted upon a carriage 19. The said car- .

riage 1s mounted In ways in the base plate
12 of the machine, and is arranged to shde

longitudinally therein in -a path. parallel

with the axes of the shafts 10 and 14. -

Rotatively secired with the miter - gear,

spection of the drawings, it will readily b
understood that rotary movements of  tht
shaft 10 are imparted to the shaft 14 theré.

wheel 17 is a record carrier 20. From iné

10!

L) +1
=
. ]

11¢

also be understood that while. for clearness * through, the miter gears 16 alnd 17 to tFG..




b

10

15

thrown in opposite di
_ “operating member 24, whereby, the shaft may

20

| 995,347,

~ocord carrier 20, The threaded portion 15 | its general direction, advance and recede

of the shaft 14 is arranged 11 engagement
with a feed nut 21 whereby as the said shaft
14 is rotated in one direction, . e. clockwise,
the said shaft will be gradually drawn to the
left as viewed-in Fig. 3, and as the carriage
19 is-retained against relative longitudinal
movement between the gear wheel 16 and a

collar 48, the said carriage is thereby simi- |

larly moved, and with 1t the record carrier

920. The screw-threaded portion 15 ‘has the
proper pitch to give the desired feed so that
the record will be simultaneously rotated.
and fed laterally in the operation of the ma-
chine.

The feed nut 21’ is conveniesit]
formed in two portions, 22—23 (see Fig. 4
which ate carried by arms adapted to be
irections by a suitably

be released at the end of a feeding operation

“to permit the carriage 19 to be quickly re-

25

- 30

36

turned to its initial position in which 1t 1s
shown in Fig. 8 of the drawings. The
record carrier 20 forms a support for a
record blank 25, and a stylus 26 carried by

a sound box 27 which is in turn carried by

a tone arm 28, is arranged for engagement

_with the said record. The tone arm 28 is
arranged to swing horizontally about a ver- |

tical axis so that it may have a lateral move-

ment *with respect to the record carrier. In.
‘the present instance, the said arm 28 1s pro-

vided with a vertical shaft suitably moufited

‘in a bearing 30 formed as a part of the frame

of the machine, ball-bearings 31 being pro-

~ vided for the purpose of reducing the fric-

40

45

B0

- sultin

pd

tionr between the supporting means and the

said ‘arm so that the said arm wil turn
freely and with a minimum of effort. At its
lower end the said shaft 29 is provided with
an arm 32 by which it may be operated.
The means here shown for operating the

‘same comprises a cam 33 of the type com-
‘monly known as an eccentric, mounted upon
‘the shaft 10, an eccentric strap 34 engaged

thereby and an eccentric. rod 35 connected .
~ with the said strap and having a ball and

socket connection 36 with the said arm. " A

rotational movement of the shaft 10 will

produce an oscillating movement of the arm

32 through the eccentric mechanism just de-]

scribed, which oscillating movement will be

‘imparted to the tone arm 28, the same re-
o in a lateral movement of recipro--|
cation of the stylus 26 with respect to the

record carrier. As thHis movement 1. pro-
duced simmultaneously with the rotation of

the record earrier and simultaneeusly with

- the feeding movement thereof, and a com-

60

65

plete reciprocation synchronizes.with a com-
plete rotation of the record carrier, it will

follow that the stylus will be caused to de-

seribe a spiral upon the record blank which
is eccentric to the axis of rotation thereof,
and the groove resulting therefrom will in

|

transsersely as the record is revolved.
Other forms of irregular groove may be

produced by varying the movements im-

parted to the tone arm, and in Fig. 51 have

70

shown & eam or eccentric 37 carried by a

shaft 38 connected by gearing 39—40 with
the shaft 10, the gearing having such a ratip
that the shaft 38 will revolve twice to one
revolution of the shaft 10. Instead of pro-

ducing a regular spiral which is eccentric to

the center of rotation of the record carrier
as in the form above described, such an ar-
rangement will produce a form of groove

which might be termed an “ oblong spiral”,
for the reason that the

this, of course, being for the i
stylus will have two reciprocating or oscil:

record carrier instead of one as in the first

example shown. In Fig. 6, I have shown

somewhat conventionally such a record. By

75

80

lating movements for each revolution of the -

85

using different forms or relationship of gear-

jng, or cams or eccentrics of different charac-

ter any desired form of groove may be pro-
duced as will be well understood. In case
the record thus. produced is to be employed
later 1n a
necessary that the record be placed in the

same relation in-the reproducing machine as-
it occupied in the record machine, and for
this purpose, I may employ an eccentric pro-
jection 41 upon the record table for co-

ositive feed machine, it will be

90

95

engagement with a corrésponding recess .

upon the under side of the record. On the

‘contrary, if a record of this kind be used

100 -

upon a  Berliner ” type of machine in which

no positive feed is employed, such a position-
ing element and recess will not be necessary
for this purpose, though it may be emflojmd
if desired in the recording machine for the

105

purpose of holding the record blank steady .

while the record is being produced.
- 'What I claim 1s:

L

1. In a machine of.the. character de;

scribed, the combination with two elements,.

110

one comprising a record ‘support and the .
other a stylus carrier, of means for impart- -

ingr relative rotational movements and rela-
tive latéral movements between the two said.

elements, and means for also imparting, lat-
eral movements of reciprocation to one of

115

the said elements ‘with réspect to the other.
‘9. In. a machine of the character de-

scribed, the combination with two elements;
one constituting a record support and the

‘other a stylus carrier, of means for 1mpart-

120 .

ing feeding movements to ome- of the ‘said
elements with respect to the other, means for -

simultaneously rotating the said record sup-

port, and means- for simultaneously impart-

'ing movements of reciprocation to one of -

125

the said elements in the direction of said

feeding movements.

1 *

8. In a machine of the character de-

scribed  the combination with s record sup-

130

1

, L]
Y
. | 2
. B .
%?- -
- - .
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- rier, and-means for imparting lateral move-
ments . of reciprocation to the said stylus

16

20

26

- ments.

30

. - the record support, and means including a |
- feed screw an
. 1mparting lateral feeding movements to one
35

40

1n the direction
ments. . o
7. In -a machine -of the character de-

$05,34"7

*

porting element, a stylus carrying element, 1 soribed, the combinaiion with s record sup-

-and means for rotating the record carryin
element, of means for imparting latera
feeding movements to one of the said- ele- :

ments with respect to the other and for
simultaneously imparting lateral movements
of reciprocation to the stylus carrier in the
direction of the said feeding movements.
4, In a machine  of the character de-
scribed, the combination with a record sup-
port, means for rotating the same, and

means for simultaneously imparting lateral

feeding movements thereto, of a stylus car-

5. In & machine of the character de-
- scribed, the combination with a record sup--

porting elemént, a stylus carrying element,
and means for rotating the record carrying
élement, of means for imparting lateral
feeding movements to one of the said ele-
ments with respect to the other, and 2 cam

for simultaneously imparting lateral move-

merits 'of‘m¢iprqcation to the stylus carrier
in the direction of the said feeding move-

[ 5

8. In-a miiéhine- of 'th'e‘éharacter de-

 seribed, the combination: with two elements, 1

one constituting, a record support and the
other a stylus carrier, of means for rotating

e. cam  for siinultaneously

of the said elements with respect to the other

and movements of reciprocation to omne of |
the said elements with respect to the other,
of the said feeding move--|

- seribed,. the combination With a record sup-

port and a stylus carrier, of means for ro-

tating the record support, and means for

~ feeding the stylus across the face of a record

45

60

supported by the said record support, and

for alternsately advancing and receding it
during its feeding movement. =~ = =

8. In a machine of the eh'ara,ﬁter de-

‘scribed, the combination with a record car-

rier, means for rotating itf,and means for

simultaneously imparting ‘lateral feeding

- movements thereto, of a tone arm pivoted

_the record carrier, & sound box carried there-

66

about an axis at right angles to the face of

by, and means for oscillating the tone arm
about its pivotal support during the feeding
movements of the record carrier,

9. In a machine of the. character de-

E
[
1

i
-

!

pori,-—u carriage npon which the same i8 ro-
tatably mounted, a rotatabie feed screw con-

nected with the said carriage, a drive shaft.

with which the said feed screw is connected

to rotate, and means connecting the record
support 1y rotative engagement with the

said drive shaft, of a stylus carrier, and

60

means 1n rotative engagement with the said

drive shaft for imparting lateral movements
of reciprocation te the said stylus carrier.

10, In a2 machine of the character de-
-scribed, the combination with record sup-

10

port, a carriage upon which the same iz ro-

tatably mounted, a stationary frame having
g longitudinal guideway in which the ecar-
riage 1s arranged to slide, a feed shaft jour-
naled in the seid carriage and held agaipst
relative longitudinal movement with respeet
therote, | the ssaid feed ~shaft having a
threaded portion, s relatively stationavy
nut, for engagement with said threaded ?“ﬁ
tion, and gearing connecting the said feed
shaft with the said record suppori, »f a
stylug carrier, and a cam in rotativy en-

I gagement with the said feed shaft, fétr1im.

- , . N
parting laterai movements of reciprocation
to the saxd stylog carrier. .

i1, In a msachine of the dharacter He-

‘seribad, the combination with two elemeirts,
one consfituting a record support ardl the

other a stylns carrier, of means for impart-
mg feeding movements £o one of the said
elements with respect to the other, means
for simultancously rotating the said record
support, and an eccentric for stmultaneously
imparting movements of reciprocation to

one of the said elements*in the direction of
the said feedimy movements, the said ec
centric being connected to rotate wifh the
- said trecord support but at a rate of
which i3 & mulitiple of the rate of speed :

speed

thereof., o
12, In 2 marhine of the character de-
scribed, the combinafion with a record sup-
port, means for rotating

vier, and means timed in relation to the

movements of rotation of the record sup- -
-port, for imparting & plurality of complete.

lateral movements “of reciprocation to the
stylus carrier for each complete rotation of
the record support. | o
"D, HOWARD HAYWOOD,
Witnesses: - |
J. C. HArTMANN,
Tarvaw B Awperws, Jr.

g the same, and
. means for simuiteneously imparting lateral
feeding movements thereto, of a stylus car-

78
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