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To all w?zfqm._i?fmag) concerns:
~.. 7 Be it known that I, Tuonas

TO THO

1 Sp 'itﬁcat_‘fi(;n,,o
" ' Application

A. Epsow,

.. acitizen of the United States, and a resident
. of Llewellyn Park, West Orange, in the.
county of ‘Essex' and State of New'J ersey,
" have_invented certain new and useful Im-:

_provements . in - Means for Reproducing

10

‘tion,

v. invention ‘reléités_-to_ a method and

M

means for reproducing sound froin a record”
-, of the same upon a traveling tablet, and’
- the object of my invention is to provide a’
novel and efficient method for propelling the'|
_means which is vibrated inn accordance with
the 'sound undulations of the record along |

o _the same, and a suitable apparatus for carry-
.. ing out the said method. : P

20

. Other objects of my invention will appear-
JIn the following specification and appended
_ :‘My invention is particularly adapted to’
the feeding of a sound box carrying a dia-:

phragm or other vibratory means and the

reproducing stylus for vibrating the latter:
~.across_the spiral .grooves of a disk sound

. record, although it may be adapted to cor-
~ respondingly. feed " the .same parts trans-
versely of the record. grooves formed on
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the surface of a revolving cylinder. Also,
- ‘my-invention is particularly applicable for |
. use’in connection with thereproduction from
- a. sound’ record, the sound undulations of

which are of the vertical or “hill and valley ”

type, althoughi it also may be used in con: -
~ - nection with a’ record having: lateral undy--

lations. For purposes of illustration, I have

_shown' in the accompanying drawings an’
-apparatus ‘in. which reproduction .is made-
from vertical undulations formed on the

surface of a rotating disk.-

- It-is.old inthe art to.,Vi_bra\te a stylus by
‘and in accordance with the lateral undu-

lations of the record groove of a disk record

‘mechanical feed. Tt -has not:been; feasible,

i1 £ 0
f Letters Patent.
iled December 8; 1909.  Serial No. 532,075,

Sound, of which, the following is'a descrip-

‘of a comb sup :
-beneath the sound-box, this comb being con-
nected to the sound box-to propel the same,

vof: thé first record groove; so-th
sducing -stylust may- be placed-in the first
“and to propel the stylus along the record by | '
“.'and: in accordance  with. the record’ groove:
itself. ‘It is-also old to propel a stylus across
the face of a'disk record having vertical sound-
~undulations recorded thereon by mieans of a:
50"
‘however, to propel‘a stylus-along ‘the spiral .
- track of ia récord having vertical undulations
formed upon a disk or other record- surfice

OF WEST ORANGE, NEW JERSEY, A COR-
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by fh'é .solé:"‘mea"ns “of the ‘éhgag‘éméhlt of. thé
stylus itself with :the record groove, because
of the fact that the walls of a record groove

‘having vertical undulations are so sloping
that 1tis extremely
stylus: within ‘the

difficult to keep the
groove while feeding the

“stylus by engagenient with the walls of the:
.greove. Because of the slope of the record
| walls, the stylus is very apt to jump across
from one groove to the next if a mechanical

feed is'not provided. -, This can’ be remedied
to some extent by greatly
“weight upon the stylus,

increasing the
but this results ‘in

18,1913,
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undue wear upon the record and upon: the

stylus. T overcome these difficulties by pro-

viding a plurality of bearing surfaces adapt-

‘ed to travel within the-grooves of ‘a sound
record, which bearing surfaces are connect-
ed tq propel the sound box and vibratory

means carried. theréby from. the record
groove, ‘these bearing .surfaces being pro-
vided only for the purpose of feeding the
stylus along the groove, and not being con-

of these feeding de-

of the sloping walls of the groove when a

is relied upon to feed the device; is overcome.

70"
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-nected to vibrate the diaphragm. By the:
‘provision of a plurality
-Vices, the. difficulty experienced on account;

80
single bearing” surface following the groove \

L preferably use for these feeding devices-a -

plurality of sapphires.or other suitable bear-
ing surfices carried by the ends of the teeth

pported in line with the stylus

and ' being  adapted to contact. ‘the record

~yleldingly.  Preferably, also, I anount’ these
- feeding surfaces to-the:rear of the stylus in’
‘the. line - of progression:.of the 'sound box
:acress ‘the. record-
- number of ‘feeding

greoves,. and provide a
grooves having no sound
‘undulations: impressed .thereon in advance
' ' at the repro-

record -groove: when.sthe ‘reproduction is
- Reéferring to the accompanying drawings,
lustrating - one ‘ embodiment - of my -im-

-proved-apparatus whereby my method may
|"be carried out, Figure 1 represents a partial
‘planview:of the same; and. Fig. 2.a corre-
.sponding side elevation partly-in section.
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*‘Referring to the drawings, the sound box .




iz

1 is carried by the tope arm. 2 which is
pivoted in the well known manner at 3.
Preferably, the stylus 4 is carried by stylus
lever 5 pivoted as shown at 6 or in any well

. known manner to floating weight 7 pivot-

ally connected to-sound box 1-in- the “well

known manner. The tail of stylus lever 4§
is connected as shown at 8 in the well known:
manner to the diaphragm 9 or other vibra- |

16 tory means carried by sound box 1. Stylus

418 adapted to follow the sound undulations

. of the record grooves 10 formed: on disk 11.
.. Preferably I form the spiral récord 10 in
such a direction that the stylus.is fed from

15 the innermost record groove toward the pe- |

. riphery of the disk. I also preferably form
_a spiral groove 12 having a number of turns,

but having no sound -undulations formed.
thereon ‘on’ the innermost side of record

20 grooves 10 and extending into or forming
2 continuation of the same.. It is; however,

bvious that, if desired, the record could be |

- tnrmed to feed the sound box from the out-
side toward the center. of the disk in which

95-case the non-récord-béaring grooves 12.

" would be placed between the periphery of
~'the disk and the outermost record bearing
groove. . ' Ce
‘The feeding devices are shown ad'a num-

20 ber of small styluses or members formed
with bearing surfaces shaped for engage-
‘ment with the record groove, as shown at
13. These points may be formed of sap-

~ “phire or -other suitable- material and are’

a5 carried at the ends of teeth .14 of comb: 15,

_this comb being preferably formed as a ;

~“leaf spring.extending below floating weight
7 and secured to the body of sound box 1,

: as shown at 16, These feeding devices 13
-40 are preferably positioned to travel along ap-
proximately ‘the same arc 17 as does stylus

. 4 in its movement transverse to the record
- grooves. When it is desired to reproduce
from the record, the arm 2 is positioned so

45 that stylus 4 engages the first record groove:
10 while feeding dévices 13 engage the aux- |
- iliary or false grooves 12. The spring ma- |

terial of which comb 15 is formed yields

" slightly so that’stylus 4 engages the records

50 and bears the greater part of the weight of

‘sound box 1 and connected parts. Any num-
. Yer of points 13 desired may be provided,
and. these may engage adjacent or non-ad-
jacent .:grooves as desired. When record
55 digk 11 1s set in rotation, sound box 1 is fed
across the record by the engagement of feed-

" ing devices 13, first with the false grooves
" 12 and: then with the record grooves 10.
““ While comb 15 yields somewhat in a direc-:

"0 tion at right angles to the surface of the

record, it is unylelding in a direction par-

allel to the record, conséquently, the en-

gagement of teeth 13 with the groove feeds

comnd box 1 across the

record. Comb 15
ot ecmnéeted to the ol

tragm and hence

- with ~the record. groove,
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the vibration: of members 13 by the undu-
lations of the record groove do not affect
the sound as reproduced by the reproducer.

Haying now described my invention,

~what I claim and desire to protect by Let- 7o

ters, Patent is as follows: = .
1. In a sound reproducing apparatus, the
combination of a traveling surface. having

a sound record groove formed thereon, a re-

| producing stylus shaped for engagement yg

with the record groove, vibratory means
free to move across the record, connections

Dbetween ‘said -stylus: and vibratory means -

for. vibratirig the latter, and means shaped -
for engagement with said record groove and go
adapted to be propelled by the same, and
connected to propel said vibratory ‘means .

_but not to vibrate the same, substantially as
| deseribed. - e e

2. Ina souand: feproducing apparatus, the gg
combination: of a traveling surface having
a ‘sound record groove formed thereon in

spiral lines, a reproducing stylus shaped for- - J

_engagement- with the record groove, vibra-

tory means free to move.across the ‘record, -g9
connections between said stylus and vibra-

‘tory .means for vibrating the latter, and. =
‘means shaped for simultanéous engagement

with a plurality of the lines of said record - .
groove and adapted to be propelled by the g5
same, and connected to propel said vibratory .-
means but not to vibraté the same, substan- -
tially as described.. . . Lo

- 8. In a sound reproducing apparatﬁs,“ the =

combination of a traveling disk. having a 100
sound record groove .formed thereon  in
spiral lines, a reproducing stylus shaped for
engagement with the record groove, an arm: . -
pivoted to swing across'the lines of the

"record groove, vibratory means carried by 105

said arm and connected to said stylus, and. -
means shaped for- engagement with said
record groove and adapted to be propelled.
by the same and connected to propel said -
arm, substantially as described. - ' 116
‘4, In a soynd reproducing apparitus, the:
combination’ of a traveling surface having ™ '
a sound record groove formed thereon, a- -
reproducing stylus shaped for engagement
a sound ‘box 115
mounted free to.move across the record, vi- .
bratory means carried_thereby, connections
between said stylus and vibratory means-for .
vibrating the latter, means shaped for ‘en-
gagement with the record groove and connec- 120
tions between said means and’ sound box
for propelling the later, said connections!
being yielding in.a direction transverse to .
the record surface, substantially as de-
scribed.’ L o ' .
5. In a sound reproducing apparatus, the
combinatiori of a traveling surface having
a sound record, formed.thereon in spiral -
grooves, a feeding groove to one side of said
record grooves and forming a contimipus 13

126



~.p§rqi “"her“ .;‘A‘”'
Mr engag
bratory meam 1
record, conngctions
‘ribr‘tom‘ means for
and means shaped
feeding and vecord grooves
be propelled by the same, an
propel said Vlbl‘wm”" migaus, b
brate the same, substantis Ay as deseribe

6. In a %mmu rep"@w cing -uypa vab
combh,qu of o traveling record bha
Vu'h ally undulating spiral record
thereon, a 1’epmduuno' qﬂzl us aneu
gagement w ith the reco

=
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mmn free to move across the record, ﬂon—
nections between said stylus and *\ummiom
means for. mbr ting ‘the latt iter, &nd;mu‘ws

shaped for simultaneous Lnsmﬂmnom with a a
uEur‘m tv of the grooves of “lL record -and
mh ted to be propelied by the same, and

mmm(wl to propel said- vibratory *Peanz,.

bm nol to VIb*'“lte the same, substﬂn{m’ly ag
(W\(J ibed,

o Inoa sound re producing appar 1t1h,,'the :

uém ination of g bound hox, Vibratory
ns carrvied therebv, a Téproducing stvius
(‘O"n cted to said vibratory mea ns, & comb
wried by said sound b()?: mm having bear- -
surfaces adapted te track the 1‘9'(1 d, 30
umz:l]v' as dﬂccmoed :
ina sonnd reproducing ;1ppa"“h 5, the
bisation of a sound box,  vibratory
5 carried xherolwv e floating weigh £, a

5 lever pivoted to s

a1 ‘\emht carryin
,fy.ms and connec ted

1o cmd VJbr-ﬁfum

’IQ

ends of the Leeth thereof adapted to
pa el grooves of the 1’ecord, mu
i means sectiv ed to said Mouud box for
onil 19‘ éaid comb below
th said stylus; subst ‘m"cmﬂy as de-
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specification signed and witnessed
o day of December, 1909,
. i TH {_\JJ ;\) ‘Lt!‘.. I:I)T Q.L\-
Witnesses: 7. :
‘Dfm}:: F‘MITH.
Joux M. Cawrrey
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