July 8, 1924, 1,560,698
A. WIEHL,

PHONOGRAPH RECORD  AND PRUCESS OF MAKING THE SAME

Filed April 10, 1920 -

9.7

2 Sheets-Sheet 1 ’



July 8, 1924, 1.500,698
. A. WIEHL -

PHONOGRAPH RECORD AND PROCESS OF MAKING THE SAME

Filed April 10, 1920 2 Sheets-Sheet 2

. 20 79

» mmlmgllll

i

Jfé’re; ]ﬁe]g
3511 his @/bl?mug
?%%%Mm
=%




[

10

Patented July 8, 1924,

UNITED STATES

1,500,698
PATENT OFFICE,

ALFRED WIEHL, OF BROOKLYN, NEW YORK.

PHONOGRAPH RECORD AND PROGESS» OF MAKING THE SAME,

Application filed April 10, 1920. Serial No. 372,770.

Lo all whom it may concern.:

Be it known that I, Arrrep WrenL, a citi-
zen of the United States, residing in the city
of Brooklyn, county of Kings, State of New
York, have mvented certain new and useful
Improvements in Phonograph Records and

Processes of Making the Same, of which the -

following is a specification, reference being
had to the accompanying drawings, illus-
trative of one particular embodiment of my
invention. ‘ N -

This invention relates to articles known as

_records used in  phonographs or sound-re-
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producing apparatus and process of makirg
the same, and has for its object the reduc-
tion of cost in the making of the records,
likewise the weight may be reduced in cer-
tain forms of construction, and in the proc-
ess of manufacture economies may be effect-
ed. and various other advantages gained
which will appear from the more detailed

specification hereinafter set forth.- In’ the

production, economies may be effected and
advantages attained, while the finished prod-

5 uct is available for use without modification

of parts of the phonograph apparatus; and
with all, durability and ‘strength is among
the other results attained by the practice of
my invention. ' :

In my application for Patent S. No.
325,329, filed Sept. 22, 1919, certain forms of
construction of record were shown, disclos-
ing the basic invention herein set forth, but
my inventions were not sufficiently shown or
described in detail to set forth a basis Tor all
of the claims made in this application. -

The construction, method of manufacture
and advantages of my invention will be un-
derstood from the detailed description
hereinafter set " forth, with reference to
specific embodiments, which are shown in
the accompanying drawings in which:

Fig. I is a plan view of a phonograph box
with record and arm in operating position.

Fig. IT is a transverse diametrical section
of a record.

Fig. TIT is a transverse diametrical sec-
tion, on an enlarged scale, of the central
portion of a-record. :

Fig. IV is a transverse diametrical sec-
tion, on the enlarged scale, of a modified
form of the central portion of the other
record. - o e i

Fig. V is a transverse section of the

> central portion of a record in the making.

Fig. VI is a transverse section, part

broken, of a record in the making, with the
central portion of modified construction.

© Fig. VII is a transverse section, part
broken, of a record in the making, with the

‘central portion of modified construction.

Fig. VIII is a transverse diametrical sec-
tion, on the enlarged scale, of a record with
modified central construction. <

In Fig. I the phonograph table 1 is
mounted in the usual way, on the box 2,
with a central projecting centering-pin 3
locating the record 4, which rests on the
table 1, while the over-hanging arm 5,

mounted on the base\6, secured to the box

2, carries the diaphragm 7 and the mecha-
nism supporting the needle or stylus 8 in

‘proper relation to the record 4.-

The record 4, shown in Fig. IT, has its
thickness slightly exaggerated in scale, but

‘embodies in the central portion-a disc or

diaphragm 10 of much less thickness than
the outer annular portion of the record, the
difference in thickness being made up by the
embodiment of suitable light and cheap ma-
terial, as indicated at 11, the upper and
lower surfaces of which central portion are
adapted to receive an imprint or label in-
dicating the title and the maker of the
record. The edges of the central portion
consolidate with the adjacent portion of the
outer annular section of the record at a
circle slightly less in diameter than the ter-
mination of the convolutions or record
grooves 12, so that the grooves engaging and
guiding the needle -terminate before the
needle reaches the central - specially con-
structed portion, and, furthermore, to limit
the movement of the needle T may termi-
nate the grooves by a circular inner groove

13 at which the spiral record groove termi-

nates.

In Fig. IIY the record 42, of a suitable
thickness for stiffness and adapted to receive
the record grooves 12-—12 on both surfaces,
s cut away, or its material is omitted
throughout the large central portion and is

supplanted by the diaphragm 11* of stiff.

material. This diaphragm s consolidated
at its periphery during the process 6f manu-
facture, with the outer annular portion of
the record, and the difference in thickness,
leaving a large circular depression over the
diaphragm 11 and between its surface and
the plane of the surface of the record por-
tion of the plate, has set into it a label 14,
of thin material adapted to take the imprint
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of title and maker or other marking de-
sired, without raising the surface of the
central portion beyond a predetermined ex-
tent, and preferably of material of lesser
weight than the main body portion of the
record, in order that the net result of the
changed central structure will reduce the
total weight of the record. This insert ma-
terial on the central diaphragm 11* may be
on both sides and of fibrous material, and
so consolidated with the surface of the dia-
phragm as to toughen the central structure
and permit the use of a very thin, light and
inexpensive diaphragm. The magnified
scale of thickness relative to diameter in the
illustrations, serves to more clearly indicate
what would in reality be a diaphragm-of
10 to 15 thousandths -of an inch with light,
fibrous material of 2 to 3 hundredths inch,
sealed on the surface of the diaphragm,
with its periphery consolidated with the
heavier portion of the record proper.

In Fig. IV the modified form of central

" construction embodies the diaphragm 11°,
5 which is prepared thin and stiff preliminary

to the formation of the record proper, and
is put in place on top of light fibrous ma-
terial such as paper pulp or special quality

~of similar material, the outer surface of

which is coated with a suitable adhesive 16
to consolidate it with an outer thin -sized
paper disc 17 which receives the marking
of title, maker or otherwise-as desired. The

‘thin dise 11°-and the fibrous material 15

meet, at their periphery the material of the
disc proper, and in the formation of the

.record ‘consolidate with the disc proper

forming a fixed central portion in which the

‘diaphragm only is of material as expensive
“as the body ‘of the record, the remaining

portion making up the- central section being
of relatively cheap material and preferably

lighter in ‘weight than the balance of the

record having the sound or record grooves

5 -12.  The adhesive 16, after the compression

of ‘the built-up. central portion, becomes a

-stiff irregular diaphragm consolidated with
the fibroas portion: 15, but backs the surface

paper or coating material to give a suitable
surface for the purpose described.

In Fig. V there is shown, spaced, elements
to make up the central section of the record,
which: are shown in restricted diameter for
purposes of illustration, in the following
manner: ,

A matrix 18 carrying the record grooves
182, has the central assembling pin 19, onto
which there is first placed a disc 20, and on
this a coating of adhesive 21, then suitable
fibrous material in a fixed disc form 22, then
a finished or semi-finished stiff material
diaphragm 23, then a suitable disc of light
fibrous material 24, and thereon an adhesive
25, and a top disc preferably thin paper 26.
A central plunger 27, approximating the
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diameter of - the built-up centre section
adapted to move on the central pin 19 and
ceffect consolidating pressure on the built-up
central section, is shown in preliminary po-
sition; and arourd the periphery of the cen-
tral section is indicated the plastic mate-
rial 28 destined to form the main portion

70

of the record proper, of material best adapt-
ed to the purposes of the record or sound .

grooves, and which comes in contact with
the outer periphery of the built-up centre
and during the formation consolidates inti-
mately with the edges of the different layers
of the central built-up. portion. oo
In Fig. VI the lower matrix 18 has super-
posed the top matrix 29 with a central open-

“ing adapting it to fit close around- the

plunger 27. The plunger 27 here .shown,

has compressed a central built-up portion

of - slightly -different structure than -that
shown in Fig. V, but the bottom matrix 18
shows superposed - the plastic compound. 28
destined to form the impressed portion of

the record, and in dotted lines is shown the

finished record .after the upper matrix ‘29
has been pressed down, with suitable heat

-and pressure to form the finished article.

‘The plastic material, as indicated, is pro-
vided in accurately predetermined quantity
to form annular body portion of the record
exclusive of the built-up centre, and with a
circumferential ring 30, or other .suitable
means, limiting the outward movement of
the plastic material, that material is as-
sured upon.the application of pressure with
the upper matrix 29 of intimate contact and

.consolidation with the central built-up dise
portion and all the material forming the

outer edge of the certral section. As here
shown the central section comprises fibrous
or mon-flowing -material 81, preferably

‘much: lighter than the plastic record mate-

rial and less expensive, and on.each surface
of this central disc a suitable ‘adhesive 32
is spread, and on top of the adhesive a label
or suitable thin paper or light, smooth ma-
terial 83, adapted when the pressure is ap-
plied under suitable temperature conditions
to effect a finished consolidated central sec-
‘tion in which the adhesive becomes substan-
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tially a stiff diaphragm closely associated

with its adjacent material, R
 In Fig. VII the lower matrix 18° has the
sound grooves 18¢, while the upper matrix

. 29 has the sound grooves 29* extending to a

Jesser diameter than those’on the lower ma-
trix. © The plunger 27 forms the  central
guide of the upper matrix, but in this case

suitable light, cheap material 34 extends

over a diameter greater than the minimum

‘diameter of the groove section 292, and plas-

tic material in semi-finished condition 1is
spread over the top and’ the bottom of the
‘material 34." The central portion of the
lower matrix and the bottom of the plunger
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27, are etched or otherwise formed to a neg-
ative to effect embossing of lettering or con-
figuration on the upper and lower sides of
the central section of the record as indicat-
ed at 85. This embossing is accommodated
by the thin layer or diaphragm of material
of far lesser extent in thickness than the
outer annular portion of the record proper,
but being backed by the material 34, and
under pressure of the plunger cooperating
with the lower matrix forms a consolidation
with the surface of the material 84, and be-
tween the two recording matrices forms a
complete consolidation, with flow of the ma-
terial, with the edges and the surfaces of
the central light, cheap material 34.

In Fig. VIII a similar difference in diam-
eter of the convolutions on the upper and
lower sides of the record is illustrated. In
the formation of the central portion, a dia-
phragm 37 may be of paper or suitable stiff,
but light and cheap material, on the upper
and lower surface, after which adhesive or
plastic material 88—388 is spread in even
layers, and coated with a suitable thin disc
39, preferably of paper, adapted for the
usual marking. The diaphragm 37 gives
the necessary stiffness in consolidation with
the superposed layers with a diminution in
weight and a marked reduction in cost of
the central portion, and as shown the exten-
sion of the disc 87 radially outward beyond
the convolutions 12, aids to displace a larger
quantity of the more expensive and heavier
material, and still provides for the surface
coating close to the periphery of the dia-
phragm 37 of a material well-adapted to

- properly receive the accurate sound grooves.

This form provides for a record with dif-
ferent diameter central sections, so that the
greatest economy, by the elimination of ex-
pensive material from the centre, can be ac-
complished with a short record “piece” on
one side of the record and a longer piece on
the other side of the record. Similar econ-
omy may be accomplished in the construc-
tion shown in Fig. VII.

It will thus be seen that the practice of
my invention results in a phonograph rec-
ord 4, on both surfaces of which convolu-
tions or sound grooves 12 are impressed in
material most perfectly adapted to receive
the grooves and support them for best con-
ditions of reproduction, while providing the
embodiment of a different structure for a

Jarge area about the centre, so that the cen-

tral circular section may be made of mate-
rial much cheaper than the outer annular
portion, while still serving to hold the rec-
ord in its operative position on the table of
a phonograph and,permit the centering or
placing with equal or greater facility than
in the case of records heretofore used. It
likewise affords the opportunity of reduc-
ing the weight of the central section; and to

3

provide a central section adapted for mark-
ing of the record, and for the desired rig-
idity, and a simple and secure consolidation
of the central section with the annular rec-
ord groove portion.

The process of making the records with
my invention is such as to insure the proper
relation of the central section with the outer
annular portion of the record of the finished

structure. Also the method of placing the

central section preliminary to the forming
of the outer disc, eliminates a large pro-
portion of area of the upper matrix, so that
the area of carefully prepared sound-groove
matrix surface is reduced and the cost of
producing the matrix proportionately re-
duced. This economy in making of the
matrix for the sound convolutions may be
carried out with the lower matrix as well; or
with both, so that the economies may be sub-
stantial in the preparation and final use of
the matrices,—still Insuring the vital por-
tion of the record containing the accurate
sound grooves, in form and character per-
fectly suited in accordance with best prac-
tice for reproduction, strength and dura-
bility.

As shown in Figs. IT and IIL, the central
section formed of a dise, which in the final
record ig stiff and consolidated at its pe-
riphery with the adjacent material of the
main body portion of a record, is, in general,
in accord with two forms shown in my ap-

lication Serial Number 325,329. In Fig.

is shown how such disc or diaphragm is
positioned in the process of making of the
record and consolidated with the surround-
ing material. In Fig. IV the consolidation
is shown with the additional provision
whereby a medial disc of fibrous material or
non-flowing material is flanked by interven-
ing cheap material, such as loose paper pulp,
or as otherwise desired, with a suitable
amount of binder, which is surfaced with
sufficient adhesive on top of which thin
paper labels placed on either side and finally
all subjected to pressure, cause a finished
product in which the adhesive embodied be-
comes a permanent, stiff diaphragm or dia-
phragms,
and durability for all the requirements of
the central section. '

As shown in Fig. VI the adhesive applied
to a medial body portion, may be of suffi-
cient amount to form a stiffer diaphragm on
either side adjacent the surface, obviating
the necessity of a central separate dia-
phragm. .

In Fig. VII a thin disc of the same ma-

terial similar to that of the main portion

of the record, forms a thin diaphragm,
eliminating throughout the central portion
a large amount of the expensive material
which is supplanted by cheap internal struc-
ture throughout that area underlying the

forming the necessary protection 113
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central portion over -which-the groove rec-

.ords are not -superposed,—except that -the

final convolutions may run slightly: over the
limit.of the middle cheap section, preferably
only on one side, to allow for any slight
discrepancy in the radial extent of the rec-
ords when manufacturing and in cases where

. a minimum number of sizes of central modi-

fied sections are desived for embodiment in
all the different sizes of records.
Furthermore, in Fig. VIII the expensive

“material in the main portion of the record

may be displaced medially by the stiff dia-
phragm 37, extending radially from the cen-
ter into the main body portion, but having
the main body portion cut away at a reason-

_able limit of distance inside of the last rec-

ord groove. As cut away in this form of
construction, or material omitted, the re-
sultant central diaphragm is coated with a
thin layer of the same material as the record
or a suitable adhesive 88, so-as to conselidate
a label 39 on either side. :

It will be noted that, in general, the
drawings magnify relatively all dimensions
of thickness, which is done to make more
clear the details of construction which in
actual practice deal with thin sheets or dia-

-phragms of a few thousandths, or at the

most a few hundredths of an inch, and ve-
quire the greatest nicety of proportion and
arrangement even though a finished dia-
phragm may in reality be a surfacing of ad-
hesive which, after the process of manufac-
ture ig complete, constitutes a stiffening disc
in conjunction with the adjacent materials
and surfaces.

With reference to Fig. VIII, the feature
of embossing the name of the piece is pro-
vided by the particular construction, serv-
ing the purpose of economy and lightness,—
but having the additional important ele-
ment of serving to distinguish the record,
that is, reading the name of the record in
the dark, and, thevefore, providing for read-
ing the name of the record by the blind.
Besides the name, other configuration or let-
tering may be otherwise or similarly im-
pressed or embossed.

Where dises or diaphragms suitably stiff
are prepared before the record proper is
pressed into shape, their periphery need not
be regular, and the embodiment of paper or
pulp or fabric with irregular edges serves
to consolidate with the expensive material
of the record proper which flows into the
interstices formed by the edge of the built-
up central portion, and all forms around
the periphery of any stiff portion or stiff

individual diaphragm,effecting a secure con-

solidation - of the central section with the
balance of the record.

The central hole is likewise provided for
by the various forms of structure of my in-

vention, as to security and durability, and

1,500,898

should transparent material be used for con-
solidating a central section-with. the-balance

“of the record it affords additional advantage

of partial or substantial transparency to. fa-

‘cilibate the. centering.

“While my invention may be.modified as to
various details of construction and material,
such might involve a difference in. the.sav-
ing of cost or of weight, as to degree, while
in some. embodiments stiffer or different. sur-

-face requirements of the central section may

warrant a relative loss as. to.the advantages
of weight or cost,—many modifications may
be made in these and other respects with-
out departing from my Invention.

What I claim and. desire to secure by Let-
ters: Patent is: : e

1. A -phonograph record comprising: the
usual disc adapted to accommodate.on both

convolutions extending from-the outer por-
tion te a point approaching the .centre; a

-central section consisting of -a plurality of

layers of different materials so as to make
said central section specifically lighter than
said outer portion, the parts of said central
section being integrally consolidated. -with
said outer portien. ' ’
2. A phonograph record - comprising a
rigid reversible ‘similar faced annular disc
portion with homogeneous material from
surface to surface, a central section with a

- plurality: of layers of relatively light ma-

terial having a central hole and being eon-

solidated at 1ts periphery with the body por- -

tion of the annular hemogeneous disc sub-

-stantially at a diameter-corresponding to the

inmermost convolution of seund: record im-
pressions on the annular portion. -

3. The process of forming phonograph -

records; comprising the pre-making of a cen-
tral circular section. with a plurality of lay-
ers of relatively light cheap material, lo-
cating the same in predetermined pesition
centrally with respect to complementary
sound-groove matrices, ‘the supplying - of
plastic material exterior to-the partially or

‘wholly pre-made central section, and form-

ing the impressed: outer annular section with
convolutions on both sides simultaneously
with the consolidation of the latter with the
central section. g ,

4. In a two-sided phonegraph disc a cen-
tral circular seetion comprising a diaphragm
depressed from both sides below the. abut-
ting convolution surfaces of the disc, and
superposed separately attached dises on said
central diaphragm below the planes of the
convolution surfaces. o g

5. The process of forming phonograph -

discs consisting of locaing a small circular
disc of-tough fibrous material thinner-than
the . thickness of the'proposed convolution

‘bearing portion, locating -said  disc of
fibrous material -with its periphery project-
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ing into the field of the convolution bearing
portion, . inserting the plastic material an-
nularly, and applying pressure on the
matrices to form the sound record portion of
the disc simultaneously with an inward
radial pressure on the central disc to con-
solidate the edges thereof permanently with
the record bearing annular portion while
retaining the central- disc under inde-
pendent pressure.

6. A process of making phonograph rec-
ords which consists in building up a central
circular portion in a plurality of layers, plac-
ing plastic material annularly about the
central portion, and compressing the whole
mass so as to impress the sound records on
the annular portion and simultaneously con-
solidate the annular portion and the central
portion.

7. A process for forming phonograph rec-
ords, which consists in building up a central
circular part with a plurality of layers, plac-
ing plastic material annularly about said
central part so as to overlap the outer edge
of said central part, and compressing the
whole mass so as to impress the sound
records on the annular portion and con-
solidate the annular portion and the central

art.

P 8. A process for making phonograph rec-
ords, which consists in building up a cen-

8

tral circular part with a plurality of layers,
disposing plastic material about said “cen-
tral part, and compressing the mass so as to
Impress sound records on the outer portion
and emboss letters or designs on said cen-
tral part, and consolidate the central and
the outer parts.

9. A phonograph record comprising a cen-
tral circular portion with a plurality of
layers, and an outer annular portion over-
lapping the edge of said central portion,
sald central and annular portions being
integrally consolidated.

10. A phonograph record comprising a
central circular portion and an outer an-
nular portion containing sound records on
both sides, said central portion having a
layer of the same material as said outer
portion and continuous therewith, but
thinner than said outer portion, and hav-
ing other layers of lighter materials, said
various layers being consolidated, together.

In testimony whereof, I have signed my
name to this specification, in the presence
of two subscribing witnesses, this 8th day
of April, 1920.

ALFRED WIEHL.

Witnesses:
H. Mucamore,
Herman F. Cunrz,
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