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This invention relates to.recording processes Fig. 1 is a typical cooling curve for the wax
and apparatg.ie, arl;d pari(:iilcularly 20 :ﬁe processtof us;d; 5 . £ the ¢
preparing a blank wax disc and to the apparatus ig."2 is a plan view o e temperature con-
used therein. i trolled table with the pipe connections thereto

5 In the improved methods of recording 'sound, shown schematically; and tabl d - 80

the wax discs used are comprised of a thn layer Fig. 3 is a perspective of the table an u- :
of wax supported by a stiff and preferably re- minated pattern with the reflection of the pat-
cessed metal disc. These recording discs are ob- tern shown on t;ht.la1 surface oft;:lhe wag:. ¢ which
tained by carefully heating the metal dise to In Fig. 2, 10 is the table in the center of whic

'10 just above the melting point of the wax and is a metal plate 11 in which is formed a spiral 65
then melting enough wax on the surface to fill channel 1? w1tt} an inlet at 13 and an outlet_ at
fﬁ:ﬁmpletely with a thin even lz}yer the recess in 14. The 1nlet;o is connected to a T 15 to Wllucfil

e surf%;.;:e. When the recess is filled, the metal ?;e c'g‘?lneCti? :‘lsieam lead ]i;sdmtld a vzater tea
disc is allowed to cool to room temperature and . € outle is connected to a steam trap

14 is then ready fér use. 18 and a sewer lead 19 with an auxiliary by-pass 70

Although this method yields wax blanks with lead 20 bridging the steam trap 18. A second
g;:cei‘lent fcut;t;u:ig propelitlsles, the surface of .the by-passt le(gld 2}; bndg]es gl;hleﬁ e;ntg;e apparatius c;u;g
ank so formed- is usually uneven. - 'This causes connects the steam lea 0 the sewer lea
the recording stylus to cut at irregular depths thereby providing against any extreme condi-

20 siﬁme it cannot adjust itself immediately to the ’faim;f occfllllrlri:lgtiln the steaém lead 16 that might 75
changing record surface passing under it and be harm 0 the apparatus.
hence the impedance offered to the stylus varies. _ Four valves are provided, one (22) in the steam
the recorded soumd. o8 the quality of jead, 16, another (39) in the waier lead 17, a

e recorded sound. . S - )

25 The object of this invention is a blank wax fourth (25) in the main by-pass 21. Valveg 22, 8¢
recording disc with a perfectly even surface and 23 and 24 may be of the quick opening type since *-
the invention accord'ngly consists in the method _they are constant_ly in use, and valve 25, which
“"A Deculiar properis of e e A5 aitained. 1 seldom, used. may be of the standard wheel

beculiar property o e recording wax 1is €. Valy 1s -

30 made use of in the present novel procegss to se- Dable of very fine adjustment. A pressure gauge 85
cure the desired even surface. We have ob- 26 indicates the fluid pressure within the spiral
served that if the cooling process of the normal channel 12. '

:‘ecor‘dmdg twa.x distc is mtgrrtlxptedna]t; a pred:- 28Tv1:'; i&mi 1ss sggzvrréezt i’; bba,;:al'ict;ga f!osy ;gre;i;ctoAr
ermined temperature a ripple will be seen to . wi y > Y.

35 form inbﬂ;;e vgax andf traiverse the entire disc cs:gxﬁ;itzot g:%i:;: usi?;u:Ii:oﬁéhel:ggrigﬂpeg;rgyTl:g, 920
eaving behind a perfectly even surface. We O . :
have discovered that this temperature is the light from lamp. 27 falls upon a vertical regular
same as that at which the slope of the cooling 3?;2?;‘;1 1;%1 (;Vt;:)crh txl?:ypll:?ggseangf dﬁﬁ;igag);;ﬁgi‘;

40 :::Zea:f;}?;g’ %ﬁecl;:z;ge:f, gﬁzflﬁsg’ tsﬁfi;:ﬁse;i: shown as a series of itntersect;lzig obliquie lines. g5

: . A stiff recessed support 33 is shown in place on
gﬁmes slower. After. the ripple has passed over -the plate 11 with a layer of melted wax 34 filling
e surface, the cooling process can be resumed the r in the support 33
til room temperature is reached. e recess PpOrt 33.
un £ in this i £ The method of securing an even surface on the
The apparatus used in this invention com- % "Cu 00 o described and it consists, in 1g9
prises a temperature controlled table upon which : .
A general, of the following steps: )

the support for the wax is placed and an illu- " miret the wax.to be used is carefully selected

minated regular pattern located so that its e~ ang it cooling curve obtained. Our experience

flection in the wax surface can be readily seen has been that bleathed Montan wax containing
from the operator’s position at the table. The Jead stearate is satisfactory. Having selected jg3

:‘gﬁectm;x is an 9;;11? in observmghthe progress of the wax, a recessed support is procured and

e ripple across the surface of the dise. placed upon the plate 11, )

The accompanying drawing will serve to il- Next, the water valve 23 and by-pass valve 25
lustrate - the principal apparatus used in the are closed and the steam trap by-pass valve 24
55 Dbrocess: and steam valve 22 are opened. This allows 110
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2
steam to pass through the system and force out
the water remaining from: the last cooling proc-
ess. The steam used may be saturated steam at
a pressure of, for example, about 80 pounds per
square inch. After approximately fifteen sec-
onds the by-pass valve 24 may be closed and the
steam sent direct to the steam trap 18 whereupon
the pressure within the system will begin to
build up. When pressure gauge 26 shows a pres-
sure of perhaps 28 pounds per square inch, which
is assumed to correspond to the correct melting
temperature for the wax used, the steam supply
is cut off just sufficiently to maintain the pres-
sure at this figure. :

A recessed disc is placed upon the heated table
and a lump of wax is held in contact with it until
enough wax is melted to fill the recess in the disc.

It is understood, of course, that the disc is per-.

. fectly level so that the thickness of the wax layer
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is approximately uniform throughout. The re-
cess should preferably be less than 60 mils deep
since waxes of greater thickness exhibit a tend-~
ency to break away from the disc on cooling and
in addition do not form a ripple very easily. A
movable ‘gas burner may be passed quickly over
the surface to remove any bubbles in the lig-
uid wax. ‘

When the wax is perfectly clear, steam valve
22 is partly closed until the gauge 26 indicates
a pressure of 10 pounds per square inch which,
for the sake of illustration, is taken as the pres-
sure corresponding to the temperature T of Fig.
1 at which the change in slope occurs in the cool-
ing curve of the wax. The image of the scan-
ning chart 32 is now carefully observed. The
lines of the pattern will appear greatly distorted
at first. Next, the wax surface will start to level
and, finally, a ripple 35 will form at the center
and expand radially until it disappears. After
this ripple has passed over the wax, the surface
will reflect an undistorted image of the scanning
chart 32. The time consumed for this operation
is generally not in excess of three minutes after

-the correct pressure is reached.

Directly after the ripple has passed over the
surface the steam valve 22 may be closed and
the by-pass valve 24 and water valve 23 may be
opened. This permits cooling water to circulate
through channel 12 and pass around steam trap
18 into the sewer lead 19 thereby cooling plate
11 and the record blank in contact with it. In
two or three minutes the wax should be solid and
the disc cool enough to be handled.

The exact cause of the ripple is not definitely
known. We have determined, however, that it
is dependent to some extent upon the type of
cooling system, that is, it is most pronounced in
the .spiral type of cooling system in which the
intake is at the center and outlet is at the periph-
ery of the spiral. It is also dependent upon the
thickness of the wax layer and gradually be-
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comes less noticeable from a thickness of 20 mils
until it disappears at a thickness of about 60
mils. It is in all probability a contraction phe-
nomenon with the poor-heat conducting proper-
ty of the wax as an important factor in its for-
mation. )

What is claimed is:

1. The method of obtaining an even surface
on a recording wax which consists in forming a
layer of molten wax less than 60 mils thick on a
suitable support, cooling the wax to a tempera-
ture corresponding to the breaking point on a
cooling curve of the wax, maintaining the wax
at this temperature until a ripple occurs in the
surface of the wax and traverses the surface, and
then slowly cooling the wax to any desired tem-
perature.

2. The method of cbtaining an even surface
on a recording wax disc which consists in heat-
ing a rigid disc to just above the melting point
of the wax, placing the wax in contact with the
heated disc until enough wax has melted to
cover the disc with an even layer of liquid wax,
cooling the melted wax to a temperature corre-
sponding to the breaking point on & cooling
curve of the wax, maintaining the wax at this
temperature until a ripple forms in the surface
of the wax and completely traverses the surface
and then slowly cooling the disc to room tem-
perature.

"'3. The method of obtaining an even surface
on a recording wax which consists in forming
a layer of molten wax less than 60 mils thick on
a suitable support, cooling the molten wax to a
temperature corresponding to the breaking point
on a cooling curve of the wax, maintaining the
wax at this temperature for a predetermined
length of time and then slowly cooling the wax
to any desired temperature.

4. The step in the method of forming from
molten wax a record blank less than 60 mils thick
which consists in maintaining for a predeter-
mined period the temperature of the molten wax
at the temperature corresponding to the break-
ing point on the cooling curve of the wax,

5. The method of obtaining an even record-
ing surface on a wax disc which consists in heat-
ing a rigid recessed support to the melting point
of the wax, holding the wax in contact with the
heated support until the recess is filled to a
depth less than 60 mils with liquid wax, passing
a flame rapidly over the liquid wax to remove
bubbles therein, cooling the support from the
center outward until the temperature corre-
sponding to the breaking point on a cooling curve
of the wax is reached, maintaining the waxat this
temperature until a ripple forms and traverses
the entire surface and then cooling the wax to
room: temperature.

EVERETT M. PATTERSON.
ALBERT D. SHAW.
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