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' LOUIS LUMIERE, OF LYON, FRANCE.

ACOUSTICAL INSTRUMENT.

986,477,

Specification of I.'etters‘ Patent.

Patented Mar. 14, 1911.

- Application filed June 30, 1808. Serial No. 505,149,

To all whom it may concern: . |
‘Be 1t known that I, Louis LuMIiERE, a citi-
zen of the Republic of France, residing at
Liyon, 1n the Republic of France, have in-
vented certain. new and useful Improve-

~‘ments in. Acoustical Instruments, 6f which

10

the following is a full, clear, and complete
disclosure. . | * B |
This invention

relates to improvements in

microphones,  sound recording and repro-

~ducing machines, and musical- instruments

15
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in general. As applied to sound. recording
‘and reproducing apparatus, it relates more

particularly to that part of the instrument

which is generally known as the diaphragm,
-~ or. the body. which . in the

process of sound
recording is thrown into. vibration by the
sound waves, and whose wibrations are
traced and recorded by means of a stylus in

- the original record, while in the Pprocess of

reproduction the diaphragm, (as a general
rule, the diaphragm of a separate machine),
1s thrown into corresponding vibrations by
a stylus to which it is attached being made
to- follow the undulations in the record. *
The 1hvention also relates to the sound

box in which said diaphragm is mounted.

The object of my invention is to provide

a diaphragm and a mounting therefor; by ;
“means of which sounds may be faithfully re-
corded and reproduced, which will be sensi-
tive to sound waves and by the use of which

the reproduction of sound will be improved
and amplhified. B
~Further objects of my invention are to in-

increase the reproducing surface of.a dia-

phragm, and, at the same time, to place the
entive surface under a tension, (preferably
torsional), to!' make it sénsitive; to increase
the active surface of a diaphragm of a cer-
tain given diameter; to increase the diam-
eter of the didphragm without making it

- liable to vibrate in parts, or to set up.nodes

or inactive portions in the diaphragm, or,

in other words, to substantially increase the

size of  the diaphragm and, at the same
time, have it vibrate threughout; to con-
struet -a diaphragm having a plurality of
sound responsive clements, each of which is

subjected to a molecular tension, and to sub-.
Ject each of a plurality of sound responsive

clements to a molecular tension to increase
the sensitiveness thereof and to ¢ause them
to vibrate as a whole. "

]

I

l

l

JFurther objects of my invention will be
found in the specification and claims below.
The invention eonsists in a:diaphragm
for acoustical 'instruments, having one or
more freely resilient, sound responsive sur-

faces or elements, which have been hrought

into -a condition of molecular stress, of an
aggregate " superficial area substantially

, { larger than -the surface of a plane disk of
acoustical i1nstruments, such as telephones,’

the same diameter, and in a recorder or
reproducer 1n which said diaphragm. is
mounted. - |

It 1s found that the effect of bringing the

60
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surfaces of-a vibrating body into a condition

of molecular stress by torsion, i1s to reduce
to & minmimum the tendency’of the vibrating
‘body to form nodes during operation, so

that the surface or surfaces of the dia-

phragm will vibrate as a whole and will not
produce the disagreeable effect .which 1is
technically known as blasting or shattering.

One. construction of diaphragm made ac-

70
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cording to this invention.and the method of

making it 1s illastrated in the accompanying
drawings, in whish:— -

80

Figure 1 shois a folded strip of. material -

from which the improved diaphragm may
be made; FF1g..2 1s a plan view of a modified
form of folded strip of material from which
a diaphragm may be made; Iig. 3 is a plan

view of the diaphragm; Fig. 4 is a sectional

elevation of the diaphragm; Fig. 5 is a sec-
tional elevational view of a slightly modified
form of diaphragm; Fig. 6 is a diagram to

illustrate the way in which the surfaces or

85
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‘elements of the diaphragm are twisted; Iig.

7 is .an ¢levation of a sound reproducing

machine fitted with the diaphragm made in

‘accordance with -this invention and illus-
trates a convenient method of carrying the
‘diaphragm and connecting it to the stylus

85

‘bar; and Fig. 7* is a sectional detail of Fig.

7. Fig. 8 i1s'a plan view of the machine

shown in Fig. 7; Fig. 9 is a side elevational

view partly in section of a modified form of

sound reproducing machine provided with

‘'my invention; Fig. 10 is an enlarged view,
partly in section, of the diaphragm and
stylus bar mounting shown 1 Fig. 9; and
e, 11 1s a bottom

plan view of the repro- .
. ducer shown in Fig, 9. -

160
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According to one method of carrying out

this invention, a diaphragm is constructed
so that it presents the form shown 1n Figs.
1,3 and 4 of the accompanying drawings, n

110




~ which the whole surface of the diaphi'ﬁgm

10
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on either side consists of a
ments reversely flexed to form a fan-like
series of radially disposed ridges and fur-

rows, the ridges on one side of the dia-

phragm corresponding to the furrows on the

other side of the diaphragm, and the fur-

rows gradually widening out and becoming
less deep as they approach the edge of the
diaphragm until at “its perimeter the dia-
phragm lies in one plane. The elements
forming the sides-of the ridges and furrows
provide the desired freely resilient sound re-
sponsive surfaces. A -diaphragm of. this
form may be obtained by folding or plaiting
a substantially rectangular strip of paper 1,

or other suitable material in the manner

shown in Fig. 1.. The length of the strip
of material before folding

the diaphragm to be formed therefrom, and
the width of the strip should be substantially
equal to the radius of the sald diaphragm.
When- the strip has been plaited or folded
in the manner above described and shown,

- the ends 2 and 8 should be brought together

and secured to each other in any suitable

manner. . At this stage of the process or |

- method, the strip will present, roughly

30

. 39

40

ridges and furrows are designated by the

45

B0

speaking, the appearance of a cylinder haw;
ing fluted sides.
then pressed down and forced to assume the
form shown in Figs. 8 and 4, one edge of the

strip being crimped together at the center, |

and the other edge forming the perimeter;

the radial ridges and furrows, or plaits be-
ing closest together and of greatest depth at

the center, and gradually opening out and
flattening toward the edge where the dia-

phragm may be held in one plane between

clamping rings, as shown in Figs. 7 to 11.

In Fig. 3 the diaphragm. is 'designated as 4.

and .the elements forming the plaits or

numeral 5. The diaphragm 4 thus formed

-~ in ‘the manner above described will be seen
" “to have a surface formed wholly of a-mul-
- tiplicity of flexed sound responsive elements,
reversely ‘sloped or angled to each other,
forming dihedral ridges. The surface of

- . the-diaphragm will consist of a surface com-
- prising salient radial angled ‘surfaces, and

radial reéntrant angled surfaces. Any sec-

b5

tor of the surface will have a fan-like for-

To the center of the 'diaphrlagm,'_ is "at-

‘tached, in any suitable manner, the record-

60
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ing or reproducing stylus 6, as the case may

be. As shown in Fig. 4, the diaphragm is

for use with or for a record having an up .
and down, or vertical cut, since the dia-
phragm is directly ‘provided with a stylus’

at its center. .
- For making the attachment between the
stylus and diaphragm, or between the con-

?lura,lity of ele- |

| should be sub-
stantially the length of the circumference of .

This strip of material 18’

- 986,477 ..

nection. between the stylus and the dia-
phragm, I prefer to bevel off the inner
edge of the diaphragm as particularly shown

| in Figs. 2, 9 and '10. The stylus 6 may be

secured directly to the inner edges of the ele-
ments of the diaphragm by being cemented

or glued thereto in ‘the manner shown in

IFig. 4, or it may be secured in place by
means of nuts 7, as will be more particu-
larly described below, in connection with
the form of apparatus shown in Figs. 9 and

70

75

10 and also as shown in Fig. 5. The stylus

6 may also be surrounded by rings of stiff
paper 8, secured on either side of the dia-
phragm at the center thereof to give 1t ad-
ditional rigidity. at that point. I do not,

however, hmit myself to this form of con-’
nection. The effect of constructing the dia-

phragm in this manner, is that the whole
diaphragm, <. ¢., the surface of each element

of each ridge and furrow is under molecular:

80
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stress, produced by torsion, but the sides of

the ridees and furrows are twisted out of

the plane in which they lie at the center of

the diaphragm into a plane, practically at

right angles thereto at the circumference of
‘the diaphragm. I have further found that

in a diaphragm produced by this means, the
tendency of the vibrating body to form

- . L] L L "
nodes during operation is reduced to a mini-
mum. The surface of each of the elements

90

composing this diaphragm being helicoidal,

and since each point in the vibrating body,

as it.moves, follows a direction normal to

the tangential plane at this polat, the result
is that the direction of movement is different
for each point that has to be considered so
that the formation of nodes i1s practically

“impossible. It is obvious, of course, that the

same. condition of molecular stress would be

produced.upon twisting a sheet of material
| which' naturally possessed a helicoidal or

104
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other than plane form 'so as to take up a -

position.in a true plane, or other helicoidal
form of different pitch. = - C

- The diagram shown in Fig. 6, llustrates
clearly the torsion which 1s applied to each

of the multiple surfaces or elements of the.

diaphragm when the strip of material is
made to take up the form shownin Figs. 3 and
4 from the form shown in Fig. 1. In thys
diagram 5’ represents a thin flat sheet of
elastic material, such as 1s formed by each
of the several folds or plaitings of the strip
shown in Figs. 1 and 2. If the two ends of
this sheet are turned in opposite directions,

11¢

1131

12

as indicated by the arrows, and are made to

‘také up the position shown in dotted lines, it

is found that a very resilient body is formed,
which is capable of vibratine more readily,

-

12

and is more sensitive, <. ¢., more sound re-
sponsive in its new position than it was be-
fore. This is-probably due to the molecular -
stress which is imparted to it by this twist- _

" ing acti~n. * It will be clear that each of the
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surfaces or.folds 5, of the diaphragm illus-

~ trated in Figs. 3 and 4 is in the same condi-

10

15

25

wide. .
I have found that in a diaphragm having
multiple resilient surfaces such as that above .
~described, a greatly improved reproduction

‘tion of molecular stress, as the sheet 5" in

Fig. 6.

- The width of the folds "5’.;. réla_tive .tp the
breadth of the strip in which they are made,

may vary; but I have found a convenient

proportion teé-adopt when making the dia-
- phragm

of paper i1s about 10 to 1, so that
each fold of the strip is 10 times as long as

can be obtained. Moreover, a diaphragm

constructed 1n the manner above described
- can be usefully
oreatér diameter than has heretofore been

made of considerably

possiblé. KExperience has seemed to prove

that a plane diaphragm of mica, or other.

material, such as 1s used at the present day,
if made . of more than about three-and-a-

half inches in diameter, loses in quality of

reproduction, the reproduction becoming less

musical and there being a liability to what -

- there is technically known as “ shattering ”,

30

. .35

. 40

49

due probably to the diaphragm not vibrat-

ing as a whole, 7. e., to the setting up of
nodes in the ‘diaphragm. I have found,
however, that I am able to make a dia-

phragm according to the present invention,

as large as ten inches or more in diameter,

without impairing the quality of the repro- |
duction, and by means of this diaphragm, T

at the same time, attain a much greater -vol-
ume of sound than with the smaller dia-

phragm. This amplification of the sound,

I believe to be due, not only to the increased
diameter of the diaphragm, but also to the
increased surface .area of the diaphragm
produced in the construction above

- creasing the volume of sound.

50
55
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- A diaphragm having freely resilient sound

responsive surfaces brought into a condition
of molecular stress, preferably by torsion, and
also of an aggregate area substantially larger
than a plane disk of the same diameter may
of course be produced in other ways than

that above described. I have found, how-

ever, that the ‘above described method is a
convenient one for making the diaphragm.

The advantage arising from the use of a.
diaphragm constructed as above described, |

is that the volume of sound produced is
sufficient to enable me to dispense with the
usual amplifying horn, and in this way,
much of the metallic and hollow character

‘usually associated with talking machine re-

productions 1s eliminated. = . .
~ Diaphragms may be made according to
this invention, of aAny suitable elastic ma-

[

- The tube 14 is

de- |
scribed, by the plaitings or crimpings or
folds in the material of the diaphragm ; th.s
appears to have the effect of putting into
motion a greater volume of air and so in-

terial, such as paper, (which may be var-
nished if. desir _
‘the like, and the surface, or surfaces, of the
diaphragm, or elements composing the vi-

)y.card, celluloid, metal, or

brating body, may be put under tension by

"any suitable means.

One means of mounting the._sty‘hls bar and
diaphragm in an operative. position par-
ticularly for use with a record having a

record of sound in the form of a groove hav-

ing lateral undulations in the walls thereof

is shown in Figs. 7 and 8. In this case, the

diaphragm 4 is held at the edges by clamp-

ing rings 9 and 10, and, to the front ring 9,
may be secured a small trumpet 11 for di-

recting the sound waves. The blamping

12, having radial arms. 13 by which the
same is carried by a tube 14 which 1s capa-
ble of turning freely in the bearings 15—15,

of the swinging arm 16, pivoted at 17.upon

70
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ring 10 is fixed to a suitable backing ring

85

a rigid bracket 18, fixed to the cabinet 19.

mechanism for rotating the turn-table 20

upon which a record 21 is carried in the .

usual manner. |

a mounting 22 freely rotatable upon said
tube 14, but prevented in -any suitable man-

‘ner, from longitudinal movement upon the
tube 14. This mounting 22 carries a stylus
bar 23 which may be mounted thereon in any
suitable manner, as by being pivoted on the

knife 'edg?s 24, and retained on said knife

“edge bearings by-a spring 25, in the usual
| manner. The upp
- 23 .is connected by a rod 26 with the dia-

er end of the stylus bar

phragm 5, the rod 26 being connected or. at-

tached to the diaphragm by nuts 7 in the ©
- manner shown in Fig. 5. In this construc-

The cabinet 19 is provided with a suitable

90

provided -at one end with

95

- 100

105

tion as shown in Figs. 7 and 8, the dia- -

phragm is preferably made from a sheet of
material such as is shown in Fig. 2 -of the

drawings so as to provide a suitable recess
on each side of the diaphragm, in which the

nuts 7 are seated. These nuts may be fur-

‘ther cemented or otherwise secured to the dia-
‘phragm. In the said figures the diaphragm
. 1s also shown as being provided with a stiff-

ening ring 8 at the center of the diaphragm
and surrounding the stylus bar connection
26. Suitable nuts or collars 27 may be em-

ployed for holding the tube 14 from length-
wise movement 1n the bearings 15.

" As the stylus 28 follows the record groove,

110

115

120
the arm 16 will swing across the record on

the pivot 17, and the mounting 22, carry-
ing the stylus bar 23, will oscillate around -

the tube 14 with any unevenness in the rota-

‘tion of the record. A suitable weight 29
may be attached to the mounting 22, to
cause the stylus to engage the record with

the requisite amount of pressure,

In Figs. 9, 10 and 11, I have illustrated a
further modification. of the way in which

125

130
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my diaphragm may be used in connection’
~with a sound reproducing machine. In said"
ficures, the record 21 is supported upon and

rotated by ‘a turn-table 2Q driven by any

‘suitable motor within the casing 19, and the

 cabinet 1s provided with a bracket 18 simi-

. lar to the arrangement above described in

10

connection with‘Ifigs. 7 and-8. An arm 30
is mounted upon a steam or pintle 31 to
swing on sal

- 21. The bracket.18 may be provided with

15

- of the stem or pintle 31 rests.

a vertically adjustable step 32 for the end
of the stem 31, which, in the form illustrated
in Fig. 9, consists of a screw. threaded 1nto
the bracket 18, and against which the end
By this

means, the arm 30 may be raised or lowered

~ to adjust the parts carried thereby, with re-

20

to set the stylus at the proper angle to the

| 25

arm 30 is

30

. 3?5

spect to the record 21 on the turn-table 20,

record surface. The free end of the arm 30
carries a yoke 33 pivoted to the said arm by
a bolt or pin -84, so as to be capable of
swinging In a plane substantially perpen-

dicular to the plane of the record. The said
provided with a stop 35, which

yoke from swinging down-

prevents the 4

wardly beyond .a predetermined point. The
yoke 33 are secured to
- lugs 36 bolted to the rings 37, 38, by bolts

outer ends of the

39, passing through said rings and said lug.
Screws 40, passing through the ends of the
yoke 33-and into the lugs 36, form the

pivots to permit the rings and the parts car-

. ried thereby, to oscillate thereon. The dia-

phragm 41 is of the kind which I have de-

scribed above; that is to say, the diaphragm

40

is formed by reversely folding a sheet. of
material to form plaits, each plait forming
an element of the diaphragm, and each of

these plaits or elements is subjected to a d _ 8 _
| have a portion 49" extending at-an angle to

~ torsional tension or strain by the bringing

45

~ terial such as is shown in Fig. 2; that is to-

50

2D

~ however, to interpose, between the rings 37
- 60

65

of the folded or d
into a substantially circular form. In these
Figs. 9 to 11, the diaphragm 1s shown prac-
tically as being formed from a sheet of ma-

say, a strip in which each plait is cut away

at its inner corners so as fo form a recess

on each side of the center of the diaphragm
to. permit of ‘a convenient attachment of

the stylus bar to the diaphragm. As 1is
plainly shown in Fig. 10, the diaphragm
41 is clamped between the rings 37 and 38,

and securely held in that position by means
of the screws 42 passing through the said
rings and drawing them together. I prefer,

and 38,  and the diaphragm. thin rings
43—43 of a suitable non-metallic and pret-
erably slightly elastic material, one on each
side of the diaphragm. These rings 43, may
be of fabric, or rubber, or fiber, or any other

suitable material to prevent an actual con-

bracket in a plane substan--
. tially parallel with the plane of the record

plaited sheet of material

986,477

tact between the diajé)hragm and the metallic

rings’ 37 and 38, and to securely hold the

periphery of the diaphragm in a single

plane. A suitable small trumpet 11 may be

also secured between the rings for the pur-
pose of directing: the sound waves. _
shown 1t plainly 1n Figs. 9 and 10 as com-

70

I have

posed Ofa.slilcir]htly flaring substantially coni-

cal member having a flange 11 clamped

between the rings 37 and 38, the screws 42.

75

passing therethrough. The periphery of the =

diaphragm 41 is clamped between the inter-

mediate rings 43,-and held thereby in a sin-

ole plane as plainly shown in Fig. 10.

-+

-~ The bottom of the reproducer 1s provided -
with a suitable support for the stylus bar,

80

said support comprising a bar 44 secured to
the ring 38 by screws 45, or in any.other

.suitable manner. The said bar 44 may carry .
a block 46 rigidly secured thereto and upon.

85

the lower side of said block, I mount the

stylus bar. Any suitable mounting for the

stylus bar may be employed, but in the said

modification 1llustrated in.Figs. 9 to 11, I

have shown the block 46 as provided with a

pair of alined knife edges 47 engaging suit-

90

able recesses and lateral cxtensions 48 of

the stylus bar 49. Each lateral extension 1s

provided with a spring 50, one end of swhich. -

i1s attached to said extension 48, and the

95

other end of which extends outwardiy and
is provided with a hole through which a =
screw bl passes, the head of the screw en--

gaging the end of said spring 50 and the
screw: being threaded in a suitable tapped

100

plate 52 carried by the said block 46. In’

this way the stylus bar is yieldingly held
| wpon the knife edges 47, but is free to oscil- -
late upon them as bearings. The lower end

of the stylus bar is provided with a suitable
set screw 53 for securing the stylus 54 1n
the socket therein. The stylus bar 49 may

the stylus carrying portion and it may then
extend upwardly as at 55 to this point of

attachment to the center of the diaphragm.

I have shown the said npwardly extending
portion 55 as being curved in order to make

105

110

1t slightly yielding, and the point between '

the

portions 49’ and 55 as being materially
weakened to enable the stylus bar to readily .
bend or spring or give slightly at this point

115

to transform the vibratory movement of the

stylus into a reciprocatory movement of the

portion 55 which is directly attached to and

consequently communicates its motion to the

center of the diaphragm.. I
In adjusting the repruducer to the re-

120

corded surface,.the arm 30 shoiild be set at -

stch a hejght that the stylus will be given
a slight rake to the recorded surface, as
plainly shown in Fig. 9.- This will permit
the record to slide freely beneath the stylus
without unduly scratching the same and

cause the stylus to engage the record with

125
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a sufficient pressure to insure the tracking:

of the stylus in the record groove. The

record may then slide freely beneath the
stylus, and the whole reproducer may swing
slhightly on the bolts or pins 40 to allow
for any irregularity or unevenness or warp
in the recorded surface. -

In order that the stylus may not bear too
heavily upon the record, the trumpet 11

may be provided with a suitable counter-.

balance-weight 59.

From the preceding description it will be

" plain that the whole. construction is such

that the .trumpet, diaphragm, rings and

stylus attached thereto may be swung up-
wardly about the bolts or pin 34 as a pivot

for the purpose of replacing the stylus or

for throwing the whole device into an In-

* operative position, as indicated in dotted

20

Iines in Ifig. 9. | |
- In operation it will be apparent that when

the record 1s given a rotary movement from

29

30

35

the turn-table 20 and the stylus 54 engages
the record 21, the whole reproducer will
swing about the stem or pintle 31 as a pivot
allowing - the needle or stylus 54 to track
across the record and the stylus will be
caused to assume the correct angle to the
recorded surface by the adjustment of the
step 32 against which the stem or pintle
%1- abuts, and further, that the stylus. wiil
e
the record by the counter-weight 59 attached
to the upper end of the trumpet 11.

In all the forms which I have above de-
scribed, 1t will be seen that the diaphragm is

| constructed upon the same principle, and that

40

45

it 1s mounted In substantially the same man-

ner, and that any suitable manner of securing
the stylus to the center of the diaphragm
may be employed, and while I have shown a

small trumpet 11 in  connection with the.
" constructions which I have illustrated, it

is to be understood that the trumpet may
be entirely dispensed. with if desired, the
function being to\ give direction to the
sound waves -rather than to increase the
volume of the sound reproduced by the

~diaphragm. - "‘

- 920

09

Having thus described my -invention,. what
I claim and desire to protect by Letters

‘Patent of the United States, is:—

1. The method of making a fiiaphrag_m
which consists in plaiting a strip of suit-
able material, joining the ends of the plaited

material and bringing the same to a circular |

prevented from bearing too heavily upon |

o

shape to form a diaphrﬁgm in which each

of the plaits forms an element subjected
to torsional tension. S
2. The method of making a diaphragm

60

which consists in plaiting a strip of flexible

material, joining the ends of the plaited
material and subjecting each of the plaits
to a torsional tension. . |

3. The method of making a diaphragm
which . consists in reversely folding a strip
of flexible material into a series of plaits,

removing a corner of each of said strips,

bringing the ends of said plaited material

together and forming the same Into a sub-
stantially circular shape having radial

salient and reéntrant angles. . |

65

70

4. The method of making a diaphragm

which consists in reversely folding a strip
of flexible material, twisting the folded
sheet into substantially circular shape and
rigidly holding the edges of the diaphragm
so formed 1n a. single plane.

5. The method of forming a diaphragm,

which consists in plaiting a substantially
rectangular strip of material, removing a
corner of each plait on one side of the strip,
uniting the ends of the strip and forming
the said material into a substantially cir-
cular diaphragm, each of the plaits form-
ing an element of the diaphragm with its

79

80

edge at the center of the diaphragm sub-

stantially parallel to the axis of the dia-

phragm and the edge of each plait at the
| periphery of the diaphragm-being brought

to substantially a single plane.

6. The method of forming a
which consists in plaiting a substantially
rectangular strip of material, uniting the
ends of the strip and forming the said ma-
terial into a substantially eircular dia-
phragm, eachi of the plaits forming an ele-
ment .of the diaphragm with its edge  at
the center of the diaphragm substantially
parallel to the axis of the diaphragm, the

edge of each plait at the periphery of the

diaphragm being brought to substantially

a single plane, and securing an annular

ments adjacent the center of the diaphragm.

In witness whereof I have hereunto set
my hand this fourth day of June, A. D.

1909, - o
LOUIS LUMIERE.
Witnesses: | -
L. N. REDDIE,
A. J. CooLEY.
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diaphr.agm, |

95

100

strip of stiffening to the edges of the ele- -
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1 Itis hereby certified that in Letters Patent No. 986,477, gra,ntéd March 14, 1911,

| | . |
| upon the application of Louis Lumiere, of Lyon, France, for an improvement in

““Acoustical Instruments,” errors appear in the printed specification requiring cor-
| rection -as follows: Page 4, line 9, the word ‘‘steam” should read sfeiz, and same

page, line 100, the word ““suitable” should read sc;:_a'mbiy ; and that the said Letters -

Patent should be. read with these corrections therein that the same may conform

L3
L

to the record of the case in the Patént‘ Office.
‘Signed and sealed this 11th day of April, A. D., 1911. ‘
o [SEAL. | I C. G BILLINGS,‘

Acting Commassioner of Patents.

<

Co'rrec,tions in Letters Patent ;No.‘ 986,477,
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