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To all whom 1t may concern:
Be it known that I, Roserr L. Gissox, of
the city and cmmfy of Philadelphia and
State of Pennsylvania, have invented an Im-
provement in the Manufacture of Records for

Sound-Reproducing Machines, of which the

following 1s a spemﬁcatwn

My invention has reference to the manu-
facture of records for sound reproducing
machines, and consists of certain lmprove-
ments which are fully set forth in the fol-
lowing specification and shown in the ac-
companying drawings, which form a part
tiereot.

This applhication 1s a division of my apph-

cation, derial No. 379,712, filed June 14,
1907.
IHeretofore, in the manufacture of oTaMmOo-

“phote recouls. namely, those of disk form

having a spiral groove in their face for op-

er atmn A utt]us of the sound box, two gen- |

eral methods of manufacture have been em-
The first of these relied upon the
ctching process, and consisted essentially of
Ilmtum upon the surface of a polished disk
of zinc¢ a thin greasy or’ waxy coating, such
as mav he produced by a wax dissolved in
alcohol or other solvent, and after subjecting
the surface so prodnced to the stylus of a
recording inachine vibrated in accordance
with sound waves whereby the spiral tracing
<o formed will expose the zine, etching the

exposed surface to form a spiral groove hav-

mg lateral undulations which COIIespond to
the tracing of the st lus.
so produced is then cleaned ,and subjected
to an electroplating operation, such as em-
ploved 1 eclectrotvping, and an inverse
matrix 1s  prodnced whiah after being
hacked to strengthen 1t, may- e %nbf;equontly
cinployed as a die from which to mpress 11
hard rubber or equivalent compounds a rec-
ord groove which may be used 1n the repro-
dumn{{ machine, such as the ordinary gramo-
phone. In this manner, duplicates from the
master record may be employed in repro-
Great objection,
hfm_(:am,_ has always resulted from the fact
that 1n any otohmg process, the lateral walls
are under-cut owing to ‘the fact that the
acid eats laterally as well as vertically, and
conseruently the records produced under
this process have not been considered satils-
factory, and the process has been ‘super-

The etched disk

' Wi

seded. - The second process, and which is
that commonly employed at the present
tine, comprises the following steps: A disk
1s coated with a waxy compound, such as

metallic soap, capable of being omrrwed
and after being carefully smoothed and lev-

eled, the stylus of the recorder acting as
an enﬂ*mvmg tool 1s caused, through the ro-
tation of the disk, to enﬂrfne A Sl)}I‘.:ll OTOOVE
therein of cven depth and with lateral un-
dulating side walls. This engraved disk
is then dusted with plumbago and subjéeted
to an electroplating process by which a ma-
trix is produced having a IdlSE‘d spiral upon
its surface; the said master matrix after be-
g backed and strengthened 1s in a form
ca able of being used as a die for reproduc-
mg in suitable earthy compounds resembling
hard rubber, duplicate records suitable for
use in connection with the reproducing ma-
chine, such as the ordinary gramophone.
Ordmamly this master matrix in copper,
secured by the electroplatmg process, 15 not
employed as the die Decause 1t would soon
wear out, and as there would e then no
way of securing an accurate duplicate (since
the wax engr: aved disk would have been in-
jured or. de%tmyed) it has been customary
after producing the first matrix in copper to
employ the same to impress one or more ad-
ditional wax tablets with the spiral groove
lines and to ])mdut,e “ dubbed ” matrices

from these wax impressions by further elec-

troplating, the *dubbed” matrices so pro-

duced bemn' then employed as the dies in
the duphe: ltmg nrocesses employed later on

in the commércial manufacture.

In the first process above mentioned, in
which etehing w s ecmployed, 1t has also
been fnstmnfuy to © dub” the matrix as de-
sirable results would not be secured by at-
tempting to use the zine disk after etching
more thanin the first instance. In such case,
the copper matrix produced from the zinc
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wias 9111[}10 ed to produce duplicate dies by |

“ dubbing” operations in wiiich the die was
1mpleq-ed in wax surfacesiwhich were sub-
sequently electroplated, thereby mu]tlplymn'
the defects. In no case 1in these prior meth-
ods has the copper matrix, produced from
the engraved or etched d]skf been capable of

use with a gramophone 1nstrument, as they
id not have embodied in their constmctmn
Moreover,

a groove to receive the stylus.
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the ¢ dubbing ” operations, which have 1ni-
versally been employed, introduced undesir-

able defects and multiplies existing defects

which may have Dbeen inherent in the orig-
inal matrix, into the commercial records

which are produced from the * dubbec 7

dies, and this is important because the very
slightest irregularity in the grooves will
produce marked defects 1n the reproduction
of sound, as is well known to those skilled 1

the art.
The object of my invention 1s to overcome

the existing objections in the manufacture of
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“mold or form upon which an electrodepo-
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commercial records and to produce records In
a commercial manner and form which shall
be more accurate in their reproductions.
Generally stated, my inventlon compre-
hends a record tablet produced by the fol-

lowing process: A polished surface of a ro-

tating disk has a line-like layer of a sub-
stance of a plastic or fiuid condition fed
upon it through a stylus kept in a state ot
vibration by the recording diaphragm of a

‘recording machine, the layer being received
-upon the plate 1n the form of a spiral and

in such. a manner that it has undulations
corresponding to the sound waves. This sub-
stance may be forced through-the stylus un-
der great pressure, 1t so desired. The spiral
layer thus deposited upon the surface of the

disk is then employed with the disk as a

sition of copper is made, the copper bridg-
ing over the spiral layer. When the proper
thickness of copper 1s provided, it 1s then
stripped from the disk 1in the form of a
<heet and such of the spiral layer as may ad-
here to the copper sheet is removed by sult-
able solutions, and the copper vecord S0
made forms a permanent master record.
This metal record is a disk with a spiral
oroove in its surface which is in the most
perfect form for reproducing sound by use of
a, gramophone instrument. Asitisthe orig-
inal grooved copper record and as the re-
corded spiral has been destroyed, it 1s not
~dvisable to use this master record as 2
matrix or die, and I therefore produce amn

electroplated disk which is a matrix in the

torm of a die by plating copper, nickel or
other metal upon the surface of this orooved
metal record, producing thereby a matrx
with a raised spiral corresponding to the
original disk with the recorded spiral lad
ihereon. 'This matrix so produced may be
stripped from the original arooved copper
record, and, after being backed, it may be
employed as a die from which to make du-
plicate record tablets in gsuitable earthy
composition resembling hard. rubber, which
may be directly employed 1n connection
with the reproducing gramophone instru-
ment. |

the revolving disk of a material which was

Wheve the primary spiral was laid upon

| sufficiently hard to withstand reasonable
pressure, the oviginal disk so prepared may
be employed to divectly lake an INPIress1on
of the sound record in a wax surface, and
this may be electroplated similarly to elec-
' trotyping, and the dies so produced em-
ployed for reproducing 1n earthy compost-
tion resembling hard rubber, -as above.
However, as in this case there 1s danger of
the original record becoming destroyed by
repeated use, it is preferable to produce an
electroplated master record rrom which fu-
ture dies may be reproduced, and this would
be preferably done by preparing a copper
| reverse with the spiral groove by electro-
plating and employing said grooved metal
master record for preparing any number o1
dies from which to make the commercial
record tablets in earthy or harvd-rubber-iike
compositions. -

In case the spiral layer, laid upon the re-
volving disk under the action of the re-

to say, its sides having under-cut portions
adjace~t to the metallic disk, then 1n that
event. i+ is customary to clectroplate the rec-

deposition of copper upon the plate and
around the spiral vope-like layer 1o the
depth approximately to the middle of the
rope-like layer, and then by interrupting the
deposition and allowing the surface to be-
come oxidized or coated with a solution of

troplating operation until the ontive surface
including the rope-like portions are covered
- with copper, the outer or upper Javer of
deposited copper may be stripped from the

and suitably backed be employed as the
grooved master metal record in the manner
hereinbefore referred to. It 1s also oviclent
that the lower Iaver of the deposited copper.
coupled with the disk, will form & orooved
master metal record which may also be em-
ployed when cleared of the rope-like mate-
rial, as a master metai record from which
to make the dies. In this case the spiral

to left, and the turn-table with the record
disk would have to be rotated in reverse
direction. It will be seen that in the manu-
tacture of grooved record disks in this man-
‘ner, the grooves will he very smooth since
they partake of the smoothness of the rope-
like or other layer deposited by the 1eCOT -
ing stylus. The result of this smoothness 1s
ihe elimination of seratchy sounds:in Lhe re-
- production of music or words by the gramo-
phone instrument and w hich scratehy sonnas
so objectionably dominate reproductions
from record tablets made by the processes
Arst above referved to empleying etching
and engraving as the preliminary operations.

——

corder, should be of rope-hke form, that 15

ord 1luablets so produced wntil there is &

poor conductivity, and repeating the slec-
160

would run from left-to vight instead of meht

Another feature of my nveniion 13 the
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production of a record groove which is wider
as we EI,])PI{)J{h those portions of the spiral
aeler; and this s tTmportant
because of the more blunt character of the
stylus pomnt of the reproducer. becanse of
wear, when it reaches those portions of the
spiral disposed more nearly toward the cen-
ter of the disk,
widening of the groove i a gradual manner
is the result of ausing the material by
which the d(‘-]}mlted «piral is made to be
forced through the htﬂm point at a fixed

rate and by the natural orachual changing of
tho 111]110{1 speec of the disk at the
depos .ion of the material, This wi H be un-
derstood from the faet that where the rota-

tion of the disk 1 uniform, the spirals at

those portions of the dick of greater diame-
ter ave naturally longer than ‘those portions
of the spiral adja('ent to portions of the disk
of less diameter, as each of such spirals is
produced m the same time, 1t 18 evident that

more material is deposited per linear inch .

upon the spirals of smaller diameter than
upon the spirals of larger diameter, and
hence will flatten out to a wider condition
with the smaller spirals than with the larger.
The metal record subsequently produced
from this master pattern will take on the
same properties. The same results may be
obtained by regulatine the flow of the ma-
terial When the Hl)(&(}d of the disk is nniform
or varying as desired,

My invention .also u}mm‘ehemh details
which. together with' the features above
specified, will be better understood by 1et-
erence to the drawings, 1n which :—

Figure 1 18 an elevation illustratine dia-

.nmmnmtu ally the manner of allowing the
apu als of the deposited material in the op- 1.

eration ot a recording instrument; g, 2
is a cross section of a portion of the: proe-
pared master pattern; Fie. 8 1s a similar
cross seetion after the (h‘p(}‘ﬁhﬂn of the cop-
per preliminary to stripping; g, 4 15 o
cross section of the stripped matrix smtably
bacleed : [ m. 5 15 a cross section correspond-
ing to o 1. 2 bat 1n which the deposited ma-
terial is in rope-like form; Fig. 6 15 a simi-

lar cross section showing the nmmlel of de-

positing the copper thereon in'the produe-
tion of the n‘mm] record; g, 7 1s a plan
view of a portion of the Il’ld‘-»t("! record be-
tore electroplating; and Fig. 8 1s a cross cec-
tion of a pertion of a die prmhu ed from the

“metals 1{‘((3'{-:]

A is the motor mechanism of a gramo.
phone recording machine and while rotating
the turn-table B also enuses the sound hox
D to be traversed radially of the turn-table
by the mechanieal Teed scvew K.
<onniels to be 1 or'rndod are delivered min the
bhell-mouthed recerver B, |

(1 is a stylus whieh is supported in a ver-
tical position and connected - to the d1a-

l

The pmduvtmn of this.

point of

Tl

-

- ——— -

hike a hvdreaulie v

sk

phragm ef the sound box so as to be vi ibrated
thereby. This stylus is made like a tube
with an t.ﬁx-“eedmgly small orifice at the bot-
fom.

“hghtly above and out of contact with the

metal disk C which is supported upon the
11111} table or spindle A7 of the motor A,
The upper end of the stylus G may commu-
mmw with a reservoir I for fluid by a flexi-
ble tuke H of any suitable character.
reservoir may be an open receptacle or may
he in the form of a cylinder and plunger
i as indieated at I7 where
the flutd s (:1{31'1*'-:0 By applying great pres-
sure the material being foreed tluonnh the
stvius mayv be quite thuh or dense. Where
2 more fuid material is emploved, it may
be incorporated with. a volatile solvent so
that when laid upon the disk 1t will quickly
set and harden.  Substances from which the
raised hine may be formed may consist of a
mixture of equal parts of carnahuba wax,
shelinc wax and tallow, or refined asphaltum,
as examples.  In. the apparatus shown, the

plunger I” mowing at a fixed speed will pro-

ditce a given ('on%t{mt flow at the stylus.
T ke this flow the valve P
'o make this flow a mimimum the valve

in the escape pipe R from the reservomr
allows a maximum escape into a vessel K
of the material of which the rescrvowr is
charged. As the operation progresses the

otherwise g0 as to reduce the escape of ma-
terial into the vessel T, This valve ma 'y be
closed eradually by a weight T which mav
be 1n the form m‘.’ 2 bucket supported by a

The pomt of the stylus 18 Teld

The

30

GO
(Wt

valve is oradually turned mechanically or -

14

spring V and gradually increased in weight

by the dr opping ot water or other flutd from
a tank X through a nozzle Y controlled by :
alve 7. Ip ﬂn%' way the gradnal lou ering
of the weighted hucket turns the valve P
and in turn oracdually restricts the esceape of
the material with the result of more of it
being forced throngh the stvlus upon the
rotating disk to thicken the line of deposit.
If desired, heat may be apphied to the me-
terial durmg the above operation by

burner N or otherwise, as 1301,1111 most coi-

vendent.  Any other tvpe of apparatus mayv
be employed for laving a thin stream of
naterial upon the rvecording smrface. 1

10

119

will now be understood that as the roec ,m{lm o

(' 18 being rotated the stviug (¢

caused fo rlepmlt npon its surface a Spire ]
layer of. nmtm*m] %] which 1f of a ﬁmd CON -
HIHT(‘[I(‘\ will set in the form indieatod

in e, 2, but if of a more solid. (*011f-1-~{r~ncv

will retain a rope-like form as indie ated at--

J7 in gt 5. - .

As the deposition of this me is accom-
plished without practical resistance to the
vibrations of the diaphragm it 1s evident
that the lateral undulations of the laver wilil
contorm very accurately to the sound vibra-
tions. Tt is alse ovident that the amplitude

at o]

]_ 2{)
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-fi‘“h s put back the

of these sinnosities or ]*1{:8‘"};1 undulations
may b magnified to any degree desired by
ST piv m]*m’cmﬂ the lﬂwm{m of the stylus
to meet the requirements. |

Adfter th{f master record 1s made as inﬂi-
ated m g, 2, 1t is coated with a layer of
eimirlmllv deposited, Hrst under
cery low voltage and later under higher
voltage. If the disk- C be of metal, “the
copper w 1 be” deposited between the Spﬂ als
J und gradually bmld up over them as mdi-
cated m g, 3. After sullicient copper 1s
deposited, it is Stupped from the disk and
after being flattened is backed by a hacking
late B vfm*u{ on as indicated m Ifig. 4.
he matrix so produced will have a spival
Loove 1 its surface as ab T and this OTOOVE
i1l be exceeding smooth and accurate to
the sonnd waves which dictated its sinuosi-
Thig matrix may be used to reproduce
sounds or it wmay be employed from avhich
to malee dies (reverse) by ek@tim)latmo a8
nidicated at Fig. 8 which may be used for

duplicating the records in compounds re-
sembling hard rubber or other suitable sub-
SLANCeSs.

s betore explained, the Spee@ of the disk
> on the rec orcder bel g; uniform tnt, sur Llce
pwu unaer the stylus point will be grad-
ially redueced 153 the recording proceeds so
thm 11 the fhad s foread h}rmmh the stylus

Cata fixed rate the de")omted materml J wall

bv ot gradually 111(,1' easing width so that the
timate groove i, will l1i{mv1£~e be of grad-
tm’lv 111(*1{3:1de width from the bﬂﬂmmnﬂ to
Fie md of the spival; but so ¢ slight “and orad-
mal is this change that it is lnrdl‘v percep-
m;l“ Lo the eve, This change in the size of
(he groove enables the styvle or needle of the
reprodieer to more peﬂm.ﬂ v u::ﬂpe ate with
‘he groove and compensaete for the wearing
wwny of its point. I the deposited material
15 10 vope-like torm as
the electropl: wted matrix ¥ can not be di-
rectly m::tlfe because of the under-cut por-
tiong.  Fhe copner deposit 1s pgum'me(? 11}
&S ;Mlmm. The first deposit
h in Hig. 6 and extends up
{ rancter of the material J7;
the *.11 w0 *up.ﬂ'ed 15 then vemoved from
the piating bathy and the surtace of the cop-
per allowed fo oxidize or mubbed with
Iz_tlm sicely as aleohol and o1l to deaden the
ctallic surface shp hti‘_ after which the
batlt and the second
deposit 10 made to wrapletui, cover the
1.*{.1{){*411&: porvtions J7. This latter uepez s1t 1
may then e 1% acily stripned irom the part

nl"i.-f

o indiend
to the hr%”

K7 and backed as betfore descr Lbﬁd and 1llus- -
5 drated mm el 4 It will also be seen that

the plate with the part 37wl likewise con-
stitite a record tablet w hich will reproduce
111{‘ original govmds.

Vhile it 15 not ne COSSiTy Ll at the substance
of which the parts J and J7 are formed shall

mdicated at J7 then

& SO~ |

F

|
I

[ R

proved method of

may be louder and more
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be conducive . of electricity they may be so
formed or may be subsequently, and before

plating, coated with plumbago as 1n electro-
plating. As before pomnted out, the parts

J J7 may be so hard when dried that they,

in conjunction with the disk C may be used

' 18 th(, matrix or m%c;‘ier die for dubbmﬂ' mn

wax in the making of a copper duphmte for
subsequent use in duplicating the record
tablets.

Among the great adv antages of my 1m-
making matrix dies for
the manufacture of commerm.«ﬂ records may
be stated—~frst,—the form of the undula-
trons are more accurate conformations to the
sonnd waves than by engraving or etching;
second— the orOove 11l the commercial rec-
ord tablet 1s very smooth and eliminates
seratchy sounds, thus insuring pure repro-
duction; third,— the master die for repro-
('ll'lcinﬂ may be made economically without

lubbmﬂ and its  incidental
fourth,— the master grooved record matrix
IS 10 copper and hence dumble,, fifth,— de-
1ects imtroduced. by coating the record with

oraphite employed 1n engn aved wax records
1 prevented ;
may have any Hmf}mtude of relative lateral
undunlations or sinuosities desired for any
fixed sound so that the reproduced sound
distinct than the
origial sounds; seventh,—the record groove
way be of gradually increasing width (and
depth (ief-ued) from begitming to end of
the record to suit the orwlua] bhmtmﬂ* of 3
the stylug.point; eighth,— the dur ablllty of
the record is increased because it, being
formed without material resistance to the
sound waves, will have more gradual curves
n the sinnosities and the width of o QToOVe
being gradually widened prevents excessive
friction hetween the stylus point and record;
and ninth,— the tone of reproduction will
be purer and more accurate than where
etched or engraved records are employed.

In all cases where the electro-deposition
is made upon a surface coated with plum-
bago, such as now in general use, the plat-
Ing 18 copper because a metal harder than
copper, such as nickel, will not adheve sut-
fictently to prevent i:ne curling tendency ot
the harder metal, but in the case of my in-

vention I fiest pmduce my master record in
copper and may then directly make my dies
from il in nickel backed with copper—
therehy producing the strongest character of
die without any mierposed K dubbing 7 Up—

‘erations.

While T prefer the making of the groove
of Dld{hhllh" Mereasing width it is evident
that 1t may be made of the same width by
siiply increasing the speed of rotation of
the Lmn table or disk € so as to keep the
surface speed of the latter relative to the

L stylus the same throughout the laymg of the

defects;
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part J or J’. Devices suitable for such pur-

pose are set out 1l my application Serial No.

872,439, filed May Tth, 1907.  Or, instead of

- increasing the speed of the disk C, it may
remain at same speed. and the pressure on

the material in the reservoir I may be grad-
‘ually decreased, in which case a gradually

- lessened quantity of material will leave the

10

1o

20

25

 duces without the objectionable* sounds
~which are inherent to. all records which are

30

" manner to indicate my preferred way of em-

-stylus with each successive rotation of the
disk C.. - R S .

- By my improved manner of making a
sound record, 1t is evident that instead of in-
corporating into the electroplated surface

of the groove a texture corresponding to the

rregularities of an engraved surface in wax,
of which it is a counterpart, T am enabled
to produce a groove by electroplating and
whose surface has a texture which 1s the
counterpart or inverse of a.surface texture
of a congealed deposited fluid such as & com-
pound capable of being made w0 flow by heat
and pressuré and set by cooling, and which
has not been disturbed by any objeétionable
engraving or abrading operations. . The sur-
Tace texture of the groove of ‘my record is,
theretore, exceedingly smdcoth: and repro-

made from engraved or étched surfaces. -
- 1 have described my improvements in a

ploymmg them for commercial reéproduction

- of record tablets, but T do: not' confine my-

35
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self for the details either as to composition
- of the layers J, J’ or of the materials of

which: the electro-deposited matrix is com-

‘posed since it may be of other metal than
copper; neither do T restrict myself to the

~manner of causing a separation between the

~parts K I of the electro-deposited metal
layers. T
In this application. I do not claim the ap-
paratus for the manufacture of the master
patiern, nor do I claim the method of manu-
facturing the master pattern, or master
record, as these form subject matter of my
original application, Ser. No. 879,712 filed

June 14, 1907 hereinbefore mentioned, and

of which this application is a division.

I also wish it to be understood that while
I have described my invention with special
reference to the making of disk records, I do
not confine myself thereto as my invention
may be employed to the making of any type
of record where a grooved surface is re-
quired, | s I

Having now described my invention, what

I' claim as new, and desire to secure by Let-
-ters Patent, is:—

1. As a new article of manufacture, an

original metal master sound record formed |

“of an electroplated disk
groove. |

.-

' lic sound record tablet in which the record
groove 1s of increasing cross section through-

I out 1ts length.
| 3. As an article of manufacture, a sound..
record tablet in which the record groove is' -
of increasing width throughout its length. -
I 4. As an article of manufacture, a sound’
record tablet in which the record grooveé is -

in spiral forin of even depth and laterally
undulating and of increasing width through-
out its length. - G

5. A master record having a sound groove
“of mcreasing width throughout its length. -

6. A master pattern having a- raised
ridge-like -irregular line corresponding to

_creasing throughout its length. .~ -

of the

8. As a new article of manufacture, an

an engraved or etched surface. -
- 10. A master pattern counsisting of 4 flat
plate and having formed thereon a spirally
arranged raised ridge-like laterally undulat-

formed '6f a deposited wax-like material ad-
hering to-the plate widest at the bottom ad-
Jacent to the plate and rounded at the top

| the cross section of the finished sound record
‘groove 1n the record tablet to be made from
sald master patiern.

In testimony of which invention, I have
nereunto set my hand.

_ " ROBERT L. GIBSOX.
- Witnesses:

R. M. HUNTER,
M, F. Driscoir.

with a record -

sound waves and having a cross secfion 1n-.

" 7..As a new article of manufacture, an
original metal master sound record consist-
ing of an electroplated disk having a lat-

erally undulating groove of a width at any g5
point in 1its length greater than the widih
groove trom said point to one end
-thereof and less than the width of the Sroove
trom said peint to the other end thereof.

ing line corresponding to sound waves and

‘and having a cross section corresponding to.

ey
QL) "

- 2.-Asan article of manufacture, a metal-

65

e

3(

&5y
"

| original metal master sound record- ¢consist-
mg of u disk formed of an electroplated -
mass having a laterally undulating grocve
of a cross section widest at the top and of a
depth slightly less than its width and in-
which the width at any point in its length
1s greater than the width of the said eroove
between said point and one end therecf, =

9. As a new article of manufacture, an_
original master sound record formed of an
electroplated disk with a record groove
whose surface has an inverse texture to .
that of a plumbago coated surface of & con-
gealed deposited fluid as distinguished from

&6
o

LGE

110



	Drawings
	Front Page
	Specification
	Claims

