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‘overcome these suggested difficulties by dis-

substituting. therefor a dividing and press-
ng or ironing action of the tool.

-larged detail front view of the recording
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To all whom it may concern:

Be it known that I, Grorer K. CHEXEY,
a citizen of the United States of Anerica,
and a resident of the borough of Manhattan,
city, county, and State of New York, have
invented certain new and useful Improve-
nents in Apparatus for Recording Sound,
of which the following is a specification.

My invention relates in general to the re-

cording of vocal and other sounds and more
specifically consists of an improved appa-
ratus for producing an exact record of
sharp, clean outline, in a suitable tablet
from which the sound may be reproduced,
said record being in the shape of a sinuous
line of even depth.

Heretofore, it has been eoramon in the art
to make a sinuous line representing sound
waves on a photographic material, or in a
film upon the syrface of a metal plate and
then by chemical action to form a corre-
sponding line in a resisting tablet, and the
method has also been practiced of cutting or
engraving such a line'in a tablet of suitable
nature, the tool cutting out the material in
the shape of chips or shavings. Tt has been
suggested that fhese methods are objection-
able, however, to a moré or less extent in
that the final Tecord grooves may have cer-
tain roughnesses and irregularities which
might result from the methods of their
formation. My invention is designed to

pensing both with chemical action and any
catting action of the recording tool itself,

The preferred form of apparatus embody-
ing my invention is illustrated in the ae.
companying drawings in which: '

Figure 1.is a perspect.ve view of a record
making apparatus. Fig. 2 is a side eleva-
tion and partial section of the recording ap-
paratus shown in its relation to the record-
ng tablet. Fig. 3 is a detail sectional view
on line 3—8 of Fig. 2. Fig. 4 is an en-

tool point. Fig. 5 is a similar enlarged de-
tail showing said tool in operation, and the
shape of the furrow formed thereby in the

record tablet. Fig. 6 is an enlarged detail
view of the paring knife in action removing |

the raised edges of the furrow, and Fig. 7
is an enlarged detail cross section showing
the completed groove.

Referring to the drawings, the apparatus
comprises 4 base 1 mounted upon a table 2,
by means of a vertical shaft {not shown
permitting rotation. On this table is car
ried the record tablet 3, of any suitable ma-
terial. A brake 4 is provided for stopping
rotation of the table and tablet when de-
sired.
6, which supports the recorder and the par-
mg knife, which separately and in combina-
tion constitute the main features of novelty
of my invention,

A switch 7 is provided for throwing the
screw 5 into and out of engagement with the
slide 6 by means of mechanism not shown.
An adjustable arm 8 supported from the
slide 6 carries a sound box 9, a horn 10 and
a paring knife 11. The sound box 9, has the
usual diaphragm 12, the vibrations of which
are communicated to my improved record-
Ing tool 13. This tool is formed integrally
with a torsional spring mouaated in sockefs
14, 14, on the sound box, and has a bell crank
arm 15 which.is attached by wax 16 to the
center of the diaphra

The tool 18 has a backward inclination of

‘approximately 45 degrees to the surface of
Pr %’1 g

the record tablet 8, 4. e. in the direction of
travel of the adjacent surface of said tablet,
which direction
arrow in Fig. 2. This tool has a V-shaped
point and front edge. The paring knife 11,
1s clamped in the holder 17, Which is mount.

; ed on the piece 18 by means of two trun.

28

60

A screw shaft 5 feeds the bed plate

65
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m 12 (see Fig. 8). 80

of travel is indicated by the 85

nion screws one. of which is shewn at 19 in 90

Fig. 2. The piece 18 is adjustable in all di-»
rections, being supportéd from the arm 8, by
means of the various connections shown in
Fig. 1, but which need not be here described,

as they constitute no part of the invention §5°

herein claimed. The holder 17 has -a coun-
ter-weight 20 adjustable on an arm 21, so
that it may be nearly balanced on the trun-
nion screws as a center. It will be seen that

the axis of the pivot or trunnion bearing of 100

the knife holder is approximately at right .
angles to the line of travel of the record tab-

let and the knife having considerable over-
hang beyond said bearing, it will have suf-
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ficient drag upon the surface of the tablat as
the same passes under it to pare off any por-
{ions of the material which project up be-
yond the normal plane of the surface o: said

tablet, while on thé other hand said knife’

will not bite into the surface of the tablet
itself. for the reason that- any such’ action
would produce an immediate resistance suf
ficient to turn the holder upon its trunnion
and 1ift the knife out of such deeper engage-
ment with the tablet proper. .

The operation of my invention is as fol-
lows: A record tablet of suitable material
being provided and the mechanism set in
motion, the tablet rotating in the direction
of the arrow in Fig. 2, sound waves are pro-
jected into the horn by declamation, singing,
playing of musical instruments, or in any
other manner. The parts are so adjusted
that the point of the recording ‘tool sinks
into the record tablet, as indicated in Fig. 5,
and the paring knife 11 barely touches the

lane surface of the record tablet, as indi-
cated in Fig. 6. The sound vibrations cause
movements of the recording tool so that it

“irons or scores a sinuous line of even depth
/in the tablet as the latter advances.

On ac-
count of the backward rake or inclination of
the recording tool, as shown in Fig. 2, said
tool does not cut or gouge out a quantity of
material in the tablet as the same passes by
it, but on the contrary presses said material
downward and to either side in the same
manner as the advancing prow of a ship acts
on the water through which it is passing.
This forces the material of the tablet to
either side, ironing out a groove 99 therein,
with a slightly raised bur or ridges 23, 23,
on either side, '
ing knife being adjusted
cuts off these ridges leaving the surface of
the tablet smooth with the sinuous record
grodve plowed or ironed therein, as shown in
Fig. 7. The sound record so produced may
be reproduced direct or copies may be made
therefrom by any of the well known dupli-
cating methods such as electrotyping and
stamping..

The main advantage of my invention is
the ironing action of the recording tool
which forms a record groove with smooth
walls, the surfaces of which hayve been
packed and ironed down by the tool; making
ithe material adjacent to these surfaces
denser and harder than it was before being
acted upon by the recording tool.

It is evident of course that: various
be made in the details of op-
described without departing
from the spirit and scope of my invention.
The paring down of the bur or ridges might
be done as a separate operation or dispensed

as before described,

eration ‘above

with -altogether. Other forms of recording

as shown in Fig. 5. The par--
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tool might be employed so 1bn_g as the reces-
sary backward inclination is retained to give

.the scoring and ironing action described and

to avoid any cutting or paring action of the
tool. These and similar modifications, how-
ever, would still leave the process within the
boundaries of my invention.

Having, therefore, described my invention,
what I claim as new and desire to protect by
Letters Patent, is: .

1. In a sound recording apparatus, the
combination with a_record, of a recording
tool having an end provided with plane con-
verging surfaces and adapted to displace
the material of the record both laterally and
upwardly in forming the record groove.

9. In o sound recording apparatus, the
combination with a record, of a recording
tool having an end terminating in lateral
inclined surfaces, said surfaces being in the
rear of the stock of thy tool in relation to
the movement of the record.

3. In a sound recording apparatus, the
combination with a record, of a record tool
having an impressing end which is V-shaped
in cross section transversely to the direction
of motion of the record material, said V-
shaped end being adapted to gradually en-
ter the record material in conbradistinction
to scraping or cutting said material.

4 In -a sound recording .apparatus, the-

with a record, of 2 recording
end which is V-

combination
tool having an lmpressing

85

30

85 -

e
<

95

shaped in cross section transversely to the

direction of the motion of the record ma-
terial, said V-shaped end portion forming
an edge and laterally inclined sides adapt-
od to impress a V-shaped groove in said ma-
terial.

5. In a sound recording apparatus, the
combination of a recording tool having an
end terminating in lateral deflecting sur-
faces and a second tool for removing the
material displaced by said recording tool.” -

6. In a sound recording apparatus, a com-
bination of a recording tool havihg an end
terminating in lateral inclined surfaces and
a cutting tool for removing the material dis-
placed by the recording tool.

7. In a sound recording ap
combination of a recording too having an
end terminating in a transverse V-shaped
impressing edge and a cutting tool adjacent
said recording tool and adapted te remove
the material displaced by the latter. -

8. In a sound recording apparatus, the
combination of a recording tool having an
end adapted to drag in the rear of the stock
of the tool, said end terminating in a trans-
versely V-shaped impressing edge and a cut-
ing tool adapted to remove
placed by the recording tool.

9. In a sound recording apparatus,

aratus, the

the material dis-.

the
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combination with a record, of a recording
tool mounted in such a
1ts rearward extremity of such a configura-
tion that the same will extend in the same

5 direction as that of the movement of the
record and will iron or impress, in contra-
distinction to gouging, cutting or scraping,
in the record, a sinnous groove.

10. In a sound. recording apparatus, the

10 combination with a record, of a reproduc-
ing tool mounted to rock relative to the sur-
face of the record and having .an ironing
extremity disposed in such a direction thai

-the regular movement of the record will

15 cause the said extremity to drag on the sur-
face thereof in such a manner as to form a
sinuous groove therein.

11.'In a sound récorder, the combination
-with a recording tool, .of a cutting tool for

20 removing the material displaced by said re-
cording tool.

12..In a sound recorder, the combination

with a record, of a recording tool, and a
_ cutting tool for removing the material dis-
25 placed by said recording tool, said cutting
tool being yieldingly mounted to swing over
the record, the path of the cutting edge be-
ing tangent to the face of the record. _

13. In a sound recorder, the combination

30 with 'a record, of a vecording tool, and a
second tool moving in unison with said re-
cording tool over the face of the record to
reduce the upwardly displaced edges of the
groove, formed by the recording tool, to the

35 normal plane of the record. _

14. In a sound recorder, the combination
with a record, of a recording tool having
record engaging surfaces inclined rear.
wardly, downwardly and outwardly with re-

40 spect to the record to the full, fransverse
sectlonal contour of the groove.

I5. In a sound recorder, the combination
with a record, of a recording tool, having a
record engaging portion inclined from the

45 front rearwardly, downwardly and out-
wardly to the full, transverse sectional con-
tour of the groove to compress the material
of the record upon the sides of the groove
and to iron the same, the material at the

50 edge of the groove being displaced upwardly

+above the normal face of the record, and a
second too! moving in unison with said Te-
cording tosl over the face of the record to
reduce the upwardly displaced edges of the

5 groove to the normal.plane of the record.

16. In a sound recorder, the combination
with a.record, of a recording tool having a
record engaging portion inclined from the
front rearwardly and downwardly, the front

60 portion of said tool engaging the record be-
Ing substantially trinngular in cross section,
whereby the material at the sides of the
groove will be compressed and ironed, none

manner and having

S

of said material being removed from the
record by said tool.

17. In a sound recorder, the combination
with a record of a recording tool, having a
record engaging portion inclé!ned from the

-front rearwardly and downwa dly, the front

portion of said tool engaging the record be-
ng substantially triangular in cross section,
whereby- the material at the sides of the
groove will be compressed and ironed, none
of said material being remeved from the
record by said tool, the edges of said groove
being displaced upwardly from the normal
surface of said-record and. a second tool
following said first mentioned tool to remove
the edges of said groove displaced above the
normal face of the record.

18. In a sound recorder

or reproducer, the
combination with a

sound box, of u record,

-and a stylus comprising a bell crank lever,

one end thereof being phonetically connected
to the diaphragm of the sound box and the
other end thereof extending rearwardly and
obliquely to the record and constituting the
record engaging point, and a mounting for
said stylus comprising o torsional spring
forming the axis of oscillation of ) said
stylus. )

19. In a sound recorlor or reproducer, the
combination with a souaad box, of a.record,
and a stylus comprising a bell erank lever,
one end thereof being phonetically connected
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to the diaphragm: of the sound box and the -

other end thereof extending rearwardly and
obliquely to the record and constituting the
record engaging point, and & niounting for
said stylus comprising a torsional spring
forming the axis of oscillation of said stylus,
said spring being rigidly secured to said bell
crank intermediate the ‘ends of said spring,
and the ends of said spring being rigidly
secured to the sound box casing. :

20. In a sound recorder or reproducer, tlw
combination with a sound box, of a record,
and a stylus having front surfaces inclined
rearwardiy of the record forming a record
engaging poiut which is V shaped in cross
section. ’

21, In a sonnd recorder, the combination
with a recording -tool, of a yieldingly
monnted cutting tool for removing the ma-
tertal displaced by said recording tool.

22. In a sound recorder, the combination
with & rotary record su pport, of means mov-
able laterally in respect to said support for
compressing undulations corresponcling to
sound waves in a-record tablet earvied by
said support.

23. In a sound recorder, the combination
with a movable record, of a stylus having a
record ironing point mounted adjacent the
record, to oscillate laterally with respect
thereto, said stylus béing inclined toward
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 the record in the direction of motion of the
' adjacent surface thereof.

94. In a sound recorder, or reproducer,
the combination with a record support of a
stylus having an ironing extremity mounted
to oscillate with respect to said support for,
engaging a’record. A

55 Tn a sound recorder or reproducer, the
combination with a record support of a

941,011

stylus having an ironing extremity mounted 10

to oscillate laterally with respect to said
support.

Signed at New York, N. Y., this 25th day
of November, 1902. -

GEORGE K. CHENEY.

Witnesses: :
W. H. PUMPHREY,
M. G. CrawForp.



