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To all whom it may conbem:._“--_ o B
Be 1t known that I, Epwarp K. Lgeps, a

citizen of the United States, residing in the
borough of Brooklyn, city and State of New
York, have invented certain new and useful
Improvements 1in Phonautographic Records.
and Processes of Duplicating the Same, of

which the following 1s a specification.

This invention r tTa‘ces_-tn’:} phonaﬁ-fdgmphié-

records and to a new method of duplicating
phonautographic records or copying the

same in solid resisting material, and has for
its object the treatment of phonautographic

records as herein described and the produc-

tion of duplicates or copies thereof superior

to those heretofore produced. =~ =
In the accompanying drawing forming

part of this specification is a plan view of a |
phonautographic record of lateral undula-
trons and practically uniform depth made |

1in accordance with this mmvention. -

autographic record and of a duplicate there- |
of are the same, except as to the material |
29 _

1n which the record-groove is formed.

Phonautographic records have heretofore
“been produced by the lateral vibrations of a
recording stylus in a layer or coating of a
comparatively non-resisting material, that is

a material offering but little resistance to

. Through the removal of the
material upon the surface of the tablet or

support by the laterally vibrating end or
point of the recording stylus, a phonauto-
graphlc record is traced in the form of an
~undwlatory line of even depth. '

As used in the description and

depth. ~ Such phonautographic records have

heretofore been traced or produced in a

manner such as that above described in a

layer or coating of lamp-black; or of bees- |
wax, paraflin or other like substance dis-:

selved in a suitable solvent, or of semi-fluid
1k, or of other suitable non-resisting niate-

rial, carried- or spread upon the surface of

the tablet or support.

- As 1s well known, an original phonauto-
graphic record formed in non-resisting mate-
ral 18 incapable of use for reproduetion of |
sound directly therefrom, since the non-re--

claims of
this specification, the expression “phonau-.
tographic record” applies only to laterally
undilating records of substantially even

therefrom..

 The expression “non-resisting material” =
has long been used in this art, and is used
-In the description and claims. of this specifi- -

- UNITED STATES PATENT OFFICE.

- | sisting material in which it is formed has
‘not sufficient resistance to cause a reproduc-
g stylus to be vibrated and thereby to
~cause the sounds originally recorded to be:
| reproduced. For this reason such phonau-
‘tographic records must be copied in solid re-
sisting material in order to reproduce sound -

60

65

cation, to mean a recording material that .

offers a very small or minimum resistance
to the recording stylus and not sufficient re- -~ -
sistance to a reproducing stylus to cause it
‘to be vibrated and the sounds originally re-
corded to be reproduced. = '

- The tablet or support has been made in the
~form of a revoluble drum or eylinder but .
‘more often and preferably in the form of a 75

. 1ee H . . |-Hlat rotary disk or tablet. The tablet or sup-: *
The characteristics of an original, phon- | ' "

70

port has been made of paper, parchment,

_ _ I the making of negatives, duplicates or copies
the movements of the recording stylus and | '
carried or spread upon a surface of a tablet
or support.

line of even depth has been traced to form

the phonautographic record, tends tp sepa-
rate, and at times does separate from the
~tablet or support when the same have been
placed 1n the electrical bath. It will be un- -
derstood: by those skilled in the art that when

metal, glass or other suitable substance.
Negatives, duplicates or copies of such pho-
‘nautographic records, in solid resisting ma-
‘terial, have heretofore been made by the
.purely mechanical process of engraving, or
by chemical deposition, or by photo-engrav-
1ingy or by the process of direct etching. In -
85
of such phonautographic. records, by.such
‘processes, difficulties have been encountered:
‘and the results obtained have not been satis-
factory. In the making of a negative of
such phonautographic record by the process
of chemical deposition, for example, the
layer or coating of lamp-black or other ma- -
ter1al, whach is spread upon a surface of the
tablet or support and in which the undulatory

80

90

90

160

a phonautographic record has been traced in

a layer or coating of lamp-black, or other

{ suitable material above described, spread or -
carried upon the surface of a tablet or sup-

port, the removal of the lamp-black or other

{material by the vibrating end or point of the

105

recording stylus.exposes, in‘some instances, =

| -the surface of: the paper, parchment, metal, -

glass or other suitable material of which the

‘tablet or support consists, so that the pho-

110



- nautographic record thus traced in the form “said original and first negative mairix may
- of an undulatory line of even depth has for be pressed into a tablet of wax or other suif-
“the bottom of the groove or furrow the sur- | able material and further negatives may be
- -face of the tablet or support, and for the ! made by chemical deposition upon the im-
& sudes or walls of the groove or furrow the | pression in wax or in other suitable material; 70
- material, such as lamp-black, béeswax, par- ‘or any of the said negatives, or duplicates
~aflin or other like substance dissolved in a | or copies may be used for analogous pur-
- suitable solvent, and the like, of which the | poses either according to the method of this
- layer or coating spread upon the surface of | invention or according to other methods

19 the tablet or support consists; In other in- ‘heretofore known according to the condi- 75
~  stances, the surface of the support is not ex- | tions or requirements of the case. o
' : ) R o . .. ) [ _ . . - g » L
- posed and the phonautographic record has | - The negative matriX, formed of the vacu-

for the bottom; as well as for the sides, of ous deposit of a metal such as gold, is SO
__ the - groove, the ‘non-resisting material in | delicate and soft that it is not adapted to be
15 which ‘the ‘record has been traced. Where | used as a stamp or die for the commercial 80
~the tablet or support has been made of ma- production of duplicates of the original rec-
- terial such as glass, difliculty has been ex- | ord by impressing it into hard, resisting
- perienced in depositing, by chemical deposi- | material, such as compositions of shellac and
.- tion, upon such material, metal for the earth ordinarily used for such purpose, and .
-~ 20 formation of a negative or copy—a difficulty I, therefore, prefer to employ such negative 85
" ©_not overcome by spreading upon the surface ‘matrix as a means of obtaining, by chemical
- - of such material any of the agents heretofore | deposition, as stated, a positive duplicate or
- used to -make ‘the surface clectrically con- | copy of the original record from which a
-7 ductive.- By reason especially of the delicate negative, stamping die may, by chemical
~* . 25 nature of the material in which the phonau- | deposition, be obtained in hard metal, as 90
- - tographic record is traced, becanse of the | deseribed. _ o _ '
- character of the material of which the tablet Heretofore negatives, duplicates or coples
. or support upon which-it is spread consists, | of phonautographic records have not bLeen
- and because of the separation from the tablet successtully produced by the process of
30- or support of the material spread upon 1it, | chemieal deposition, principally because of .95
- when placed in the electrical bath, and for | the difliculties above mentionad and referred
-7 other like reasons, in the circumstances of |to. The process of chemical deposition has,
© . any particular case, great difficulty has been | heretofore, been used for the making of
- - encountered 1n the making, by the process of | matrices, molds, duplicates or copies of rec- _
. .35 chemical. deposition; of a negative, for-the | ords cut or engra ved 1 wax or in a wax-like 100
=" - duplication or copying-of a phonautographic | substance, of considerable resistance to the
-~ record In solid resisting material, or other | vibrations of the recording stylus. Such
~ “copy of a phonautographic record, and the | records are known as phonograph records
- results:obtained have been unsatisfactory. - | or graphophone records and are to be dis-
"~ 40 - T have discovéred that if a film of metal, | tinguished from- the phonautographic ree- 105
- such as gold, silver or platinum, preferably | ords traced, as above described, in nonresist-
- gold, 1s deposited in the form of a vapor of | ing material.
~ the metal; in any well known manner, upon Phonograph - or graphophone records
- the surface of the phonautographic record; | which are cut or engraved, as stated, in wax
45 as’by changing the condition of the metal-to | or a wax-like substance, of considerable re- 110
o th@_ffOI'-m-"Of a vapor by means of an electrical | sistance to. the vibrations of the recording
- current in a vacuum 1n which the phonauto- | stylus, are capable of wuse for reproduction
-~ graphic record is present; a perfect negative 1 of sound directly therefrom, since the resist-
- matrix.of the original phonautographic ree- | ing material, in which they are cut or en-
- 90 ord can:thus be made and backed up, soas to | graved by the vertical or lateral vibrations 115
 be self sustaining, by the process of chemical | of the recording stylus, has suflicient resist- '
deposition, in the usual manner, and such | ance to cause a reproducing stylus to be
pertect negative can then be used as a die or- vibrated and thercby to canse the sounds
~__ stamp with which to press duplicates or | originally recorded fo be reproduced. The
© 55 copies of the original phonautographic rec- | resisting material, moreover, in which pho- 120
- ord into suitable material for the Teproduc- nograph and graphophone records have been
~tion of ‘the original sound waves, or as' a ‘iecut or engraved, is capable of withstanding
- matrix from. which, by means of chemical | the treatment necessary to make, by electrol-
- deposition, to make duplicates or copies of | ysis, a' chemical deposition of metal thereon,
60, the original phonautographic record, cither | in order to obtain a matrix or a stamping 125
4for the: reprodiiction of the original sound die, without the danger of injury to or de-
“waves or for the making of other negatives | struction of the original record, which exists

by chemical deposition to be used as stamps | 1n the case of the phonautographic record
~ o vor dies to impress duplicate coples- of the | traced in a delicate, non-resisting material.
- U original record into snitable materialj or the | Experience has tanght that in the making 130
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what I claim 18:— N
1. A phonautographic record, formed
comparatively non-resisting material inca-

974,805

of matrices, by chemical deposition, from |
records cut into wax or other like resisting.
material, it is advisable to coat the surface
of the matrix, when it is to be used as a |
‘stamping die, with a comparatively shght
_ The deposit of nickel has:
the advantage of hardening the surface of-
the matrix. In the making of duplicates or
of phonautographic records, accord-
. deposit of- nickel
should, preferably,:be made, by ~chemical |

deposit of nickel.

coples

ing to my invention, a
deposition, when a stamping die is being
formed: but the depcsit of nickel should
preferably

' L2

copper is deposited upon

practice heretofore.

trouble and difficulty, experienced in: depos-

iting nickel upon copper, for instance, that
of cleansing and preparing the surface of

the copper, will not be encountered, as will

Dbe well understood by .those skilled. in the
art of chemieal deposition, and what is of
“more importance, by depositing nickel di-
' duplicated, the

rectly upon the surface to be

nickel forms a more accurate negative there-
of than 1t does when deposited as a coatling

upon a negative surface already obtained by |

deposit of metal upon the surface to be

duplicated. In other words the surface of
nickel, which is next to the

the deposited

surface upon which it- was deposited, 1§ 2

more exact negative thereof, when separated

thereof.

From the foregoing description of my in- |
vention it will be understood that phonauto-

oraphic records traced in a layer or coating

of suitable non-resisting material carried

upon the surface of a tablet or suitable sup-.
__ to my invention, be
duplicated and copied In solid resisting and |

port can, according to my

other material. -

Tt will, of course, be further understood
that the vapor of suitable material deposited |
in a film upon the surface of the phonauto-
oraphic record is electrically conductive;
also that any hard metal, such as iron, may

be used in place of nickel, to harden the sur-

face of the matrix or negative of the pho-

nautographic record and to make the surface

more durable and resistant..

Having described my invention, which 1%
the result of repeated trial and experiment,.

pable of vibrating a stylus and reproducing

sound, provided upon its surface with a film

‘be made before the deposit of
copper or other suitable metal, so that the
the nickel and not:
the nickel upon the copper as has been the
In depositing copper.
or other suitable metal upon nickel, the

of the

pable of vibrating a stylus and reproducing

8

sound, provided upon its surface with a“film- .

aeribed, o

3. A phonautographie record, formed in 70

-comparatively non-resisting material ca-

“apor of metal, substantially as de- L

pable of vibrating a stylus and reproducing
‘sound, provided upon its surface with a film" -

of the vapor of gold, substantially as de-

seribed.

4. A ;plmn':mto'gmphi(:-1'ecord-',:f0rmed- 111 -
compamtn‘e]y: 1non-resisting material mea-
pable of vibrating a stylus and reproducing

sound, transferred to suitable resisting ma-. -

terial and provided upon its surface with a

film of the vapor-of an electrically con-

ductive material, subst antially as described.
5. A phonautographic record, formed. 1y

comparatively non-resisting material inca-

pable of vibrating a stylus and reproducin o

‘sound, transferred to suitable resisting ma-

film of the

terial and provided upon its. surface with a

deseribed. .

6. A phonautographic record, formed in
comparatively non-resisting material inca-
| pable of vibrating a stylus and repreducing

1. The process of duplicating: phonauto- -
| graphic records, which consists iy forming

Egi! T4l to ._
| terial and provided upon its surface with a
filin of the vapor of ‘gold, substantially ax

desceribed. -

vapor of metal, substantially as

90
d; transferred to suitable resisting ma- -

‘a phonautographie record in comparatively

L tive Lhe | | | non-resisting material 1ncapable of vibrat-
therefrom, than is the other surface a copy

o

106

ing a Sf’}-"lﬁ'é and - reproducing - sound, then .

il
#.F"' ﬂT 1=
r

| depositing npon the surface of ‘the phonau-"
| tographa¢ record a film of the vapor of an

“electrically conduetive materialy then; ‘bv

cheniical deposi

| eraphic, record,

i .

* ]

substantially as described. e
8. The process of duplicating phonauto-

oraphic records, which consists n forming @
phonautographic record in comparatively.
non-resisting material incapable of vibrat-
ing

a styvlus and reprodiicing sound, then

“depositing upon the surface of the phonau-
‘tographic record a film of the vapor of an

‘clectrically conductive _
chemieal deposition, depositing metal upen
‘the filn, then separating the negative so

| tion, depositing suitable ma-
‘terial upon the film, then separating the
-negative so. formed. from- t he phonauto-
and * finally  pressing: the: -
mnegative Into a tablet of suitable material, -
110

105

115

material, “then, by

120"

formed from: the phonautographie record, -

“and finally pressing the negative into
Tet of suitable material; substantially as de-
‘sceribed. R

9, The process of duplicating phonauto-
“oraphie records, which consists n forming a

a tab--

125

of the vapor ot an electricallv conductive ;-Iplmnautographic'-f1*ecm'd" in comparatively

material, substantially as described.

comparatively non-resist ing materialinea-

1 .

__ ‘non-resisting material incapable of vibrat-
2. A phomm’tographlc record. formed in | ing a stvius and reproducing sonnd, then de-
L positing upon the surface of the phonauto-



o S
30

85

50
T upon the: surface of the

a

‘then, by chemical deposition,
‘suitable material upon the
-rating the negative so f

depositing

ormed  from the

Ing -the negative into g _
- material, substantially as described. - -
- 10. The process of duplicating
graphic records, which conslists in forming «
Phonautographic record

10
Ing a stylus . £
- depositing upon the surface of the phonau-
- tographic record a film of

15 then, by chemical deposition, depositing suit-
- able material upon the film, then separating
the negative so formed Trom the phonauto-
- graphic record and finally
20 stantially as described.

-graphic records, which consists in forming a
- phonauntographic record in
~non-resisting material 1ncapable of vibrat-
ing a stylus and reprod ucing sound, then de-
© positing upon the surface of the phonauto-

. graphic record a film of the vapor of metal,

e then, by chemical deposition, depositing

e ‘metal upon- the film, ‘then separating the
negative so formed from the phonauto-
~ graphic record,. and finally pressing the

 negative into a tablet of suitable material,

- substantially as described.
- 12. The process of

~phonautographic - record- in com

surface of the phonauto-

~then, by chemical deposition,

- nickel upon the film, then, by chemical dep-
. osition, depositing metal upon the nickel,
- then separating the negative _
the phonautographic record, and finally
~ pressing the negative into a tablet of suit-
"-_:_1ble:nmterial,_.'substant-_i:t]_]y'as described. -
- 18: The process of forming a negative for
~the duplicating of phonautographic records,
which  consists " in forming a phonauto-
graphic record In’ comparatively non-resist-
‘Ing material incapable of vibrating a stylus
and -reproducing sound, _ :
. phonautographic
record a film of the vapor of an electrically
- conductive material, then, by chemical lep-
- osttion, depositing “suitable material upon
the film. substantially as described.
- The process of forming a negative for
the duplicating of phonauntographic records.
~whiely consists in forming a phonauto-
Caraphie record. in

my _umt'ur.iu1~’--i-m11mlxle of vibratine a styvlus
reproducing - sound,
upon the surface of

4, then  depositine
the phonautographie

- and
65

..
.

Milm, then sepa-

‘phonautographic record, and finally press-
n T , tablet of Su?table

phonauto-
In’ comparatively
~.hon-resisting material Incapable of vibrat-
and reproducing - sound, then

the vapor of gold,

_ _ _pressing the neg-
ative mnto a taft»let of suitable material, sub-

. 11.' The process of duplicat'iﬂg .phom-t‘lto_'-'

comparatively

duplicating phonauto-
- graphic records, which consists in forming a
_ _ _ paratively
| -_“7110ne1"esisting-,;_mat_e'rial Incapable of vibrat-.
. Inga stylus and reproducing sound, then de-
- positing upon the |
- 40 graphic record a film of the vapor of metal,
' -depositing

so formed from

then . depositing

comparatively non-recist-

074,805

: gra,phmrecorda film of t-h.e.;__ vapor of m.eit.al_, '

1 matrix, then,

‘tablet of suitable,

-—

_ recofd a ﬁlm of the vapor of métal-, then, by

chemical deposition, depositing metal upon

the film, substantially as described.
- 15. The process o duplicating honauto-

graphic records, which consists in orming a
phonautographic record in comparativel
non-resisting ‘material incapable of vibrat.

70

Ing a stylus and reproducing sound, tlien de-

positing upon the

surface -of the phonauto-
graphic record a

film of the vapor of an

76

electrically conductive material to form a

matrix, then, by

positing suitable material

upon the film,

chemical deposition, de-

then - separating the negative matrix so

formed from the phonautographic- record,

then forming, by chemical deposition, from
the matrix a positive, and from the positive

2 negative, copy of the original record, and

second negative into a
_ resisting material, sub-
stantially as described. '
- 16. The process of duplicating phonauto-
graphic records, which consists in forming

finally pressing the

a phonautographic record in comparatively

non-resisting material incapable of vibraf.

80

85

90

g a stylus and reproducing sound, then de-

positing upon the surface of the phonauto-
graphic record a film of the vapor of an
electrically conductive material to form a
‘matrix, then, by chemical deposition, de-
positing nickel upon the film, then separat-

1ng the negative matrix so formed from the

phonautographic record, then forming, by
chemical deposition, from the matrix a posi-
‘tive, and from the positive a negative, copy
of the original record, and finally pressing
the second negative into a tablet of suitable
resisting material, substantially as described.

17. The process of duplicating phonauto-
‘graphic records, which consists in forming a
phonautographic record in. comparatively
‘non-resisting material incapable of vibrat-
ing a stylus and reproducing sound, then de-
positing upon the surface of the phonauto-
graphic record a ilm of the vapor of an elec-
trically conductive material to form a
by chemical deposition, de-

positing metal upon the film, then separat-

Ing the negative matrix so formed from the

Phonauntographic record, then forming, by
chemical déposition, from the matrix a posi-
tive, and from the positive a negative, copy
of the original record, and finally pressing
the second negative into a tallet of suitable
res’sting material, susbtantiallv as deseribod.

. 18. The process of duplicating phonanto-

eraphie records; which consists in forming
4 phonautographic record in comparatively
non-resisting material mmeapable of vibrat-
me a stylus and reproducing sound. then de-
positing upon_the surface of the phonauto-
araphie record a film of the vapor of metal
to form a matrix, then. by ehemical deposi-
tron, depositing metal upon the film. then
separating the negative matp]

95

100

105

110

115
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125
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from the phf)naut@g'réph_i’c_' ' -'_r;ecérd,
forming, by chemical deposition, from the

matrix a positive, and from the positive a

negative, copy of the original record, and

finally pressing the second negative into a
tablet of suitable resisting material, substan- ! o _ o

o oo 1 93 The process of forming a negative for
‘the duplicating of phonautographic records,
which consists In forming a phonauto- .

tially as described. -

oraphic records, which consists in forming

a, phonautographic record 1n ‘comparatively

non-resisting material incapable of vibrat-

“ing a stylus and reproducing sound, then de-

positing upon the surface of the phonauto-

oraphic record a film of the -vapor of gold |
to form a matrix, then, by chemical deposi-
tion, depositing metal upon the film, then
separating the negative matrix so formed-

from the phonautographic ~record, then
forming, by chemical deposition, from the

matrix a positive, and from the positive a

negative, copy of the original record, and

finally Eressmg the second negative 1nto a
suitable resisting material, substan-

tially as deseribed.
- 20. The process of forming a negative for
the duplicating of phonautographic records,

which consists in forming a phonautographic

record in comparatively mnon-resisting ma-

terial incapable of vibrating a stylus and
reproducing sound, then depositing upon the

surface of the phonautographic record a

film of the vapor of an electrically conduc-
tive material to form a matrix, then deposit-
ing metal upon the film, then separating the
‘negative matrix so formed {rom the phonau-
" tographic record, and then forming, by
" chemical deposition, from the matrix a posi-
tive, and from the positive a negative, copy
of the original record, substantially as de- |

scribed. .

- 21. The process of forming a negative for
the duplicating of phonautographic records, |
which consists in forming a phonautegraphic

record in comparatively non-resisting mate-

rial incapable of vibrating a'stylus and re-
producing sound, then depositing upon the.
surface of the phonautographic record a film
of the vapor of metal to form a matrix, then
depositing, by chemical deposition,  metal
upon the film, then separating the negative

matrix so formed from the phonautographic

record, and then forming, by chemical depo- |
“sition, from the matrix a positive, and from
the positive a negative, copy of the original

vecord, substantially as described.

- 22. The process of forming a n_egutii-’_e;for-
the duplicating of phonautographic records,

which consists in forming a * phonauto-

graphic record 1n ‘comparatively non-resist-
ine material incapable of vibrating a stylus

and reproducing sound, then depositing upon

the surface of the phonautographic record
a film of the vapor of gold to form a ma-

~trix, then, by chemical deposition,depositing

r

scribed.

19. The process of: 'duplié‘aﬁiﬁ'g;. phonaqu;-_-

-

chemical deposition, from the matrix a posi-

tive, and from:the positive a negative, copy -
of the original record, substantially as de-

oraphic record in comparatively non-resist-

ing nmaterial incapable of vibrating a stylus
‘and reproducing sound, then _
upon the surface of the phonautographic

epositing

record a film of the vapor of metal, then,

by chemical deposition, depositing metal
| upon the film, then separating the negative
so formed from the phonautographic record,

and finally, by chemical deposition, deposit-

ing nickel upon the surface of the negative,

substantially as described.

24, The process of duplicating 'plmngutb-

.’5 ,

~then | 'n_egat._ivq-matrix so formed fi'omi_.‘thefphona;u- o
tographic record, and then forming, by

70

§0

oraphic records, which consists in forming a

phonautographic record in comparatively

non-resisting material incapable of vibrat-

ing a stylus and reproducing sound, then
‘depositing upon the surface of the phonau-.
tographic record a film of the vapor of an
‘electrically conductive material to form .a
‘matrix, then depositing suitable material
| upon the film, then separating the negative
‘matrix so formed from the phonautographic

record, then forming, by chemical deposi-

e

90

0

tion, from the matrix a positive, then, by :

graphic records, which consists in forming a
phonautographic record in comparatively

“graphic record a film of the vapor of an
electrically conductive material to form a
.matrix; then, by ‘chemical deposition, de-

chemical deposition, depositing hard metal
upon the surface of the positive to form
negative, and finally pressing the second
negative into a tablet of suitable resisting
material, substantially as described.
~ 25. The process of duplicating phonauto-- -
106

100

non-resisting material incapable of vibrat-
ing a stylus and reproducing sound, then
“depositing upon the surface of the phonauto- -~

positing metal upon the film, then separat-

ing the negative matrix so formed from the

phonautographic vecord, then forming, by

chemical deposition, from the matrix a posi-
“tive, then, by chemical deposition, deposit-
“ing nickel upon the surface of the positive
to form a negative, and finally pressing the

second negative into a tablet of suitable

resisting material, substantially as described.

'96. The process of duplicating phonauto-

115

120

. eraphic records, which consists in forminga
phonautographic record in comparatively
non-resisting materlal incapabl_e of vibrat-
ing a stylus and reproducing sound, then
depositing upon the surface of the phonau-

195

tographic record a film of the vapor of metal

' to form a matrix, then, by chemical deposi-

metal upon the film, then. separating the | tion, ‘depositing: suitable materal upon the

180
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Afilm, then, separating the negative matrix ! formed from the

so formed fron the Pphonautographic rec-

‘ord, then forming, by chemical deposttion,

~xrom the matrix a positive, then, by chemical
deposition, depositing nickel upon the sur-

face of the positive to form a negative, and

- finally pressing the second. negative into a

- tablet of “suitable resisting
- . stantially as described. -~

o100 .
- graphie records, which consists in

. 27..The process of duplicating phonauto-
-OT'AS _ forming a
phonautographic record in comparatively

- non-resisting material incapable of vibraf-

15

ing a stylus and reproducing sound, then
depositing upon the surface of

the phonau-

‘tographic record a filin of the vapor of gold
- to form a matrix, then, by chemienl deposi-

- tion, depositing metal upon ti .
- Separating the negative matrix so formed

920

from the phonautographic record, then
forming, by chemical deposition, from the

‘matrix a positive, then, by chemical deposi-
- tion, depositing hard metal upon the surface

of the positive to form a negative, and
ﬁnn‘]_r]_y';__pressmg the second negative into a

~ tablet of suitable resisting material, substan-

30

- hon-resisting material mcapable of vibrag-

g _a-sty]h_s’aml:-'_.rep'1*-0d'ucing sound, then de-
positing upon the surface of the phonauto-
- graphic record a film of

35

tially as described. - I
28, The process of duplicating phonauto-
20, L'lie process o uplicating phonauto

“graphic records, which consists in forming a

phonautographic record in comparatively

the vapor of metal,

then, by  chemical - deposition, depositing

. metal upon the film, then separating .the

‘negative so formed from

the phonauto-

~graphic record, then, -by chemical deposi-

. tion, depositing

graphic records traced in compa

the negative, and finally

] 29 T‘}_]e: 1’)1{)(}{3%8 IO_f dup]mmmg PIIOHHHtO_

resisting material, incapable of vibrating a

stylas and reproducing sound, spread upon

a vitreous surface, which consists in .deposit-

“Ing upon the surface of the phonautographic

50

55

record " w-Hlm of the vapor of an electrically

conductive material, then, by chemical depo-

~sition, depositing suitable material upon the
film, then separating the negative so forined |

- from the phonautog
finally pressing the necative nto a tablet of

‘aphie record, and

sutable material, substantially as described.

A0. The process of duplicating phonauto-

~graphic Tecords traced in ~comparatively

~NON-Tesl qui]]gf ‘ma terml ," n Ca p able Of vibra {-

60

an electrically

g a stvlus and reproducing sound, spread

upon the surface of glass, which consists in

depositing upon the surface of the pho-
nautographic record a film of the vapor of
conductive material, then, by

chemical deposition, depositin g metal upon
the film, then sepa rating

material; sub-

‘upon the surface of

_ - | metal, then, by chemieal
nickel upon the surface of
. pressing the neg-
ative 1nto tablet of suitable material, sub- i
- stantially as deseribed. L

ativelv non- |

‘aterial incapable of vib
‘reproducing sound, consistine of q layer of

m  forming

the negative SO |

974,895

phonautographic record.
and finally pressing the negative into a tal)-
let of suitable material, substantially as de-
scribed. | - _

ol The process of duplicating phionauto-
graphic records traced in comparatively
non-resisting material, incapable of vibraf-
Ing a stylus and reproducing sound, spread
upon a vitreous surface, which consists in
depositing upon the surface of the plio-
nautographic record a film of the vapor of

metal, then, by chemical deposition, deposit-

g suitable material upon the film, then
separaling the negative so formed from the
phonautographic record, and finally press-

1ng the negative into a tablet of suitable ma-
~teral, substantially as deseribed, -
e film, then !

32. The process of duplicating phonauto-
graphic records traced in comparatively
hon-resisting material, icapable of vibrat-
mg a stylus and reproducing sound, spread
glass, which consists in
depositing upon the surface of the pho-
nautographic record a filin of the vapor of
gold, then, by chemical deposition, deposit-
Ing suitable material upon the filim, then

-separating the negative so formed from the
| phonautographic record, and finally press-

ing the negative into a tablet of suitable mna-

‘terial, substantially as described.

33. The process of duplicating phonauto-

graphic records traced in comparatively

non-resisting material, incapable of vibrat-
Ing a stylus and reproducing sound, spread
upon the surfice of glass, which consists in
depositing upon the smface of the pho-
nautographic record a. film. of the vapor of
‘deposition, depos-
iting metal upon the film, then separating
the negative so formed from the phonauto-
graphic record, and finally pressing the

nggative inlo a tablet of suitable material,

substantially as deseribed.

o A\ negative of g phonautographic rec-
ord formed in a comparatively non-resisting
material incapahle ‘of vibrating a stylus

1 and reproducing sound, consisting of a laver

of sultable material provided with a flm of
the vapor of suitable material, substantially
as described. |

50. A negative of a phonautographic rec-
ord formed in g comparatively non-resisting

ating a stylus and

suttable material, 7 layer of nickel and a
film of the vapor of suitable material, sub-
stantially as deseribed. | |
56, The process of making a negative
mairix of a sound-record, which consists
' the sound-record in a com-
paratively non-resisting material Incapable

~of vibrating a stvlus and reproducing sound,
then depositing upon the surface of the

record a film of the vapor of inetal, then

backing up the metal film, and then sep-

70
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130
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L,

arating the negative matrix from the orig-

inal record, substantially as described..

37. The process of making a negative
matrix of a sound-record, which consists in
forming the sound-record n a compara-
tively non-resisting material incapable of
vibrating a stylus _
then depositing upon the surface of the
~ record a film of the vapor of gold, then
10 backing up the metal film, and then sep-

|

and reproducing sound,

two subscribing witnesses. -

“arating the negative matrix from the orig-
inal record, substantially as described.

~ In witness whereof, I have signed my
name to this specification in the presence of
./ EDWARD F. LEEDS.
‘Witnesses: P e
" Georee H. OLxey, '
Caas. H. Taursey, =
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