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T o all whom it may concern: :
Be it known that 1, Tasepoxs C. ROBERTS,

a citizen of the United States, residing-at -

Bridgeport, county of Fairfield, State of

5 Connee’clcut have 1hvented certam new and -

usefit}: lmprox ements in Methods of and ‘Ap-

}Sjaratus for Securing -a Matrix Shell to a-
uitable ‘Backing, of which the following-

is a full, clear, and exact description. =~
In the manufacture of commercial pho-
nograph records as now conducted, the rec-

10

ords are obtained from an impression made"

in thermoplastic compositions by a copper-
backed matrix shell. - The matrix shell is
156 obtained from the master record to be repro-
duced by . electro-deposition of metal, usu-
ally of copper, and is relatively thin. Asa
consequence when it is laid on a heated

surface it warps and does not lie flat and -

20 smooth thereon. It is therefore customary
to solder a relatively thick copper plate to
the back of the matrix shell whereupon it is
ready for use in any suitable manner.

It is an object of my.invention to provide
a method and means which will permit the
utilization of the thin matrix shell without
the copper plate backing heretofore con-
sidered essential. In carrying out my inven-
tion, I take advantage of the fact that dif-
ferent metals have dlfferent coefficients of

25

30

expanswn As already indicated the maatrix

shell is usually of copper or copper compo-

sition. I, therefore, employ a-metal, namely,
steel, prefera;bly in the form of a slab, hav-

85 ing a coefficient of expansion less: than that

of copper, for a purpose that will presently

appear, and back and mechanically secure

the matrix against the steel slab and at the

same time insure that the matrix, when the

40 slab is heated shall lie flat and smooth there-

on notw1thstandln(r the fact that the matrm k

is not integrally. umted ‘therewith as is the
case when it is backed with a copper plate.

In ordeér that the inveéntion may be more’

45 fully understood reference should be had to

the detailed description of the same in COR--

nection with the accompanying drawmgs n
which—

Tig. 1 is'a plan view showing the matrlx
secured to a steel slab, a section of the rim
clamping means belntr ‘broken away ;

Fig. 2 is a Vermcal section on line. 2——2
of Flg 1;

-any suitable outline having a oroove 11 of:

disk are- substantlally flush.

“pressed record and the posts 27 to. aline the

‘Fig. 3 is a vertical sectlon oh an enlarged“i W
scale of the central clamping means, and - 85
Fig. 4 ig a slmllar view of” the mm clamp— S
ing means. ‘

The nureral 10 de31gnates a steel slab of"f o

a radius, greater than that of the matrix-19. 60, .
Tlhe latter at its center is secured to the slab-
by’ means of a clampmo* post or bushing 18-+
and at its outer rim by means of a- cla‘mp— s
ing ring 14.. The bushing has a disk head’
15 at one end and at the other is ‘threaded
to receive a -nut 16 which is et into a .
‘counter-bore in'the slab and ‘provided with =
opemnes 17 adapted to recelve a suitable -
wrenich.  The ‘disk 15 is beveled as-at 18 and
extends partly below the fate of the slab:
into a _beveled Tecess 19 in the operation of -
clampiig the inclined edge 20 of the ma:
trix- between itself and. the ‘slab. The rela- "
tion ‘of the disk to the beveled recess is such
that the face of the matrix and top of t“heﬁ 75,

The clamping ring 14 at its outer edge i -
sultably seated on’ J?he slab as at 21, For.
bringing the ring ‘into clamping position, ,
I prefer to provide a plurality. of screws 23 80 -
that pass through the bottom of the slaband .~
into ‘the ring, the heads of the screws being ™ -
set into the slab, o as to be flush with thé
surface thereof.  The radial clearance be-

tween the slab and ring is reduced to 3 mini- 85

mum, to prevent rela“me movement. of ‘the v
_‘two when' the matrix is in ‘position on the-

slab, by providing: the slab with a circum-
ferential hump 2% and the ring with an in-
clined wall 25 adapted for abutment there- 90
a,fralnst to hmlt the extent to. Whlch the o

Annuhr Jaw is grlppmgly enfracred Wlth the -
outer marginal portion of the matl‘lx Nor-
‘mally, however, the Tring is sho'htly spa(,‘ed ELE
from the hump 24. o

In Figs. 1 and 2 T have shown & mandrel’: f

. 26_centered i in_the bushing 13 and posts or

guldes 27 rising. from ‘the slab. The man- - i
drel serves ‘to make the center hole in ‘the 100

_cooperating slab (not- shown) during ‘the
pressing- operatmn by entering mto corre-
vspondlng opemngs therein. =~ S
Tt is essential that the matrlx be held,?,105'
agamst ‘the ‘sldb in ‘a smooth and’ ﬂat con~.

‘65‘,. S
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To obtain this result the matrix is
preferably .clamped at its: center to ‘the
slab and the two then heated to a tempera-
ture sufficiently above that of the normal
working temperature of the same to cause &

appremable difference in the normal lencrth
of the matrix and slab. - The ocuter rim of
the matrix is then clamped to the slab after
which the two are allowed to cool: The
matrix being of copper or copper compos1—

tion contracts more than the steel slab and as

a consequence is drawn taut and smooth

across the face of the.same and hence is
-under tension. By reason of the clamping

ring being circular the matrix is secured to
the slab at an infinite number of diametri-
cally opposite points and the matrix is thus
unitformly tensioned over its entire area.
While I have described the matrix se-
curing means in detail, it will be obvious
that chanoes may be made i in the form, ar-
mnoement and proportion of parts therem
Wlthout departing from the spirit and scope

-of my. invention.

What I claim as new and desire to secure
by Letters Patent is:— :

1 ‘The method of securing = matrlx to a
slab having a coefficient of expansion less

~than- that of the matrix, which consists in

first securing the center of the matrix. to the
lab, then heumg the matrix and slab to a

temperature above the normal working tem- .

perature of the same, then securing the
matrix at spaced pomts to the slab and
finally cooling the two to normal tempera-
ture.

2. The method of securing a mqtrm to a.

slab having a coefficient of expangion less
than that of the matrix, which consists in
first securing the center of the matrix to the
slab, then heatmg the matrix and slab to a
temperature sufficiently above the normal
worling temperature of the same to cause
an appremuble difference in normal length
of the two, then securing the outer rim of
the matrix to the slab and finally cooling the
two to normal temperature

3. The method of securing a metal ma-
trix to a metal slab having a coefficient of ex-
pansion less than that of the matrix, which
consists in first securing the matrix at its
center to the slab, then heatmw the:two to
a temperature above the normal working
temperature of the same, then securing the
outer rim of the matrix to the slab and
finally cooling the two to normal tempera-
ture.

4. The method of s securing a matrix to a
means having a coefficient of expansion less
than that of the matrix which consists in
first'securing the center of the matrix to said
means, Lhen heating the matrix and means
above normal working temperature, then se-
curing the matrix to the means at a plu-
rality of diametrically opposite points and

1,447,183

ﬁnally cooling the two whereby the matrix
is pu’ in a condition of tension.

5. A backing means for a matrix com-
prising a backing plate having a central
beveled TEecess; a clampmfr means cooperat-
ing therewith and adapted to positively
clamp portion of the matrix within the re-

70

cess against lateral movement, and a clamp-

‘ing ring in substantially fixed radial relation

relatlvely to said clamping means, said ring
having a circumferentia]l claw prOJectlng
over the face of the backing-plate and adapt-

ed to positively secure the outer marginal,

portion of the matrix against lateral move-
ment:

6. A backing means for a matrlx oompms-»

ing a backing- plate having a dished recess,

75

80

a dampm post having beveled disk head
for clamping cooperatlon with said recess

and providing a space between the dished re-

85

cess and-the beveled disc head for clamping a

matrix therein, means for drawing the post
into matrix clampmo position and adapted
to positively clamyp the matrix against lat-
eral movement, and matrix clampmg means
radially spaced from and in non-slidable re-
lation with respect to, the clamping post and

adapted to . positively - secure .the matmx

qgamst lateral movement.

7. In combination, a backing-plate hav-
ing a beveled recess, a matrix backed against
the slab and havmo its central portlon bent
into said recess, a clampmcr post positively
securing said portlon in the recess against
lateral movement and .a clamping ring
mounted on the slab in spaced and substan-
tially fixed radial relation to the recess, the
rmg having a claw projecting over the rim

of the matrix and adapted to positively se-
cure the outer marginal portion of the ma-

trm against lateral movement.
8. A backing means for a matrix, com-

90

95

100

105

prising a backing-plate having a central re-

cess, clamping means co-operating therewith

and mda,pted to’ posﬁnvdy secure a portion of

the matrix within the reeess against lateral
movement, and- means ddapted to positively
secure the matrix to the plate against lateral
movement and in concentric and outwardly

spaced relation to the ﬁrst mentioned chmp-,

ing means.

9. In combination,
matrix backed against it, means adapted to
secure the central povtmn of the matrix
against lateral movement, and other means
achpted to secure the outer marginal por-
tion of the matrix against Jateral movement,
both of said securing means being dependent
upon both friction ‘Lnd 1eslstfmee to def-
ormation!

10. A backing means for a centrally aper-
tured matrix, comprising a centrally aper-
tured chklng~plate Jhaving a recess-sur-
rounding . the . aperture, ela,mpmc' means
d1soosed in the recess and adjustable longi-

a’ backlno plate a

110

116

120

130



10

25

50

1,447,183

tudinally of the axis of the aperture, and
adapted to positively clamp the matrix
against lateral movement at its inner mar-
ginal portion within the recess, the relative
dimensions of the clamping means and the
recess being such, that the clamping means
Lies substantially flush with the matrix, and
means adapted to positively clamp the outer
marginal portion of the matrix to the plate
against lateral movement. .

11. A backing means for a centrally aper-
tured matrix, comprising a backing-plate
having a central recess, clamping means dis-
posed 1n the recess and adapted to positively
secure the matrix at its inner marginal por-
tion within the recess against lateral move-
ment, the relative dimensions of the clamp-
ing means and the recess being such, that
the .clainping means lies substantially flush
with the matrix, and means adapted to
positively secure the outer marginal por-
tion of the matrix to the plate against lat-
eral movement. o

12. A backing means for a centrally aper-
tured matrix, comprising a centrally aper-
tured backing-plate having a recess sur-
rounding the aperture, clamping means
disposed in the recess and adjustable longi-
tudinally of the axis of the aperture, and
adapted to positively secure the matrix at
its inner marginal portion within the re-
cess against lateral movement, and means
adapted to positively secure the outer mar-
ginal portion of the matrix to the plate
against lateral movement.

13. A backing means for a centrally aper-
tured matrix, comprising a centrally aper-
tured backing-plate having a recess sur-
rounding the aperture, the recess having
beveled side walls, clamping means having
a beveled head for clamping co-operation
with the walls of the recess, and adapted to
positively clamp the matrix at its inner mar-
ginal portion within the recess against lat-
eral movement, and means adapted to posi-
tively clamp the outer marginal portion of
the matrix to the plate against lateral move-
ment. ’

14. In combination, a backing-plate hav-
ing a central recess, a matrix backed against
it, clamping means co-operating with the

recess and adapted to positively. clamp a
portion of the matrix within the recess
against lateral movement, the portion being
bent transversely to the lateral surface of
the plate, and means adapted to positively
clamp the matrix to the plate at its outer
marginal portion and against latéral move-
ment. ) -

15. In combination, a backing - plate, a
matrix backed against it, a central clamp-.
ing means, secured to the backing-plate and
adapted to secure the matrix plate to the
backing - plate substantially = centrally, a
clamping ring secured to the backing-plate
and having an annular jaw adapted to grip-
pingly engage the matrix along its outer
marginal portion with substantially line
contact, and in inwardly spaced relation to
the periphery. ' '

16. In combination, a backing-plate, a
matrix backed against it, a central clamping
means secured to the backing-plate and
adapted to secure the matrix plate to the
backing - plate substantially centrally, a
clamping ring-mounted upon- the backing-
plate having an annular portion adapted to
engage the backing-plate, an annular por-
tion engaging and adapted to grip the ma-
trix along its outer marginal portion, an in-
termediate annular portion spaced from the
backing-plate, and adjustable attachment
means adapted to secure the backing-plate
to the matrix, and to engage the ring with
the matrix with variable pressure as the
intermediate annular portion is drawn into
greater or less proximity to the backing-

late. ' :
P 17. The method of securing a matrix to a
support, which consists in first securing the
matrix at spaced points, when in a heated
condition, and then allowing the matrix to
cool. T

18..The method of securing a matrix to a.
support, which consists in first securing
the matrix along a circumferential line,
and then causing it to flatten within said
circumferential Iine through thermal con-
traction of the matrix relative tothe support.
In testimony whereof, I affix my signa-

ture. , _
THEODORE C. ROBERTS.
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Certificate of Correction.

It is hereby certified that in Letters Patent No. 1,447,183, granted March 6,
1923, upon the application of Theodore C. Roberts, of Bridgeport, Connecticut,
for an 1mprovement in “ Methods of and Apparatus for Securing a Matrix Shell
to a Suitable Backing,” errors appear in the printed specification requiring cor-
rection as follows: Page 38, line 74. claim 16, after the word “to” insert the word
positively ; same page and claim, line 75, after the word “centrally ”, and line 80,
after the word *portion”, insert the words and against lateral movement; and
that the said Letters Patent should be read with these corrections therein that
the same may conform to the record of the case in the Patent Office.

Signed and sealed this 17th day of April, A. D., 1923.
[sEAL.] KARIL FENNING,

Acting Commissioner of Patents.



