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To all whom it may concerm: . -

Be it known that I, CHARLES ADAMS RAN-
DALL, a citizen of the UnitedStates, residing at
London, England, bave invented new and use-
ful Improvements in Apparatus for-Record-
ing and Reproducing Articulate Speech and
other Sounds, (for which I have obtained a pat-
ent in Great DBritain, No. 10,357, dated June
18, 1891,) of which the following is a specifi-

cation. |

- My invention relates to apparatus for re-
cording and reproducing articulate speech,
sald apparatus being known, broadly, as the
phonograph, graphophone, &2.

It is the purpose of my said invention to pro- |

vide an apparatus of this character which

~ shall be convenient, efficient, and simple, in
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the construction and operation and by which

a plurality of records may be obtained simul-
aneously, and certainly. | o

It is an especial object of my said inven-
tion to provide for the easy, simple, and eco-
nomical production of a plurality of records
from the same series of phonetic vibrations,
one or more of said records being preserved,
or retained, while the other passes into the
hands of third persons, as is customary, in
the methods heretofore in use, in the prepa-
ration of businessletters and papers, of which

press,.or carbon copies are formed for reten-.

tion. | -

- My invention also ;_'contremplates and 1n-|
cludes the provision of automatie brake-mech-

anism acting upon the devices by which the
record-receiving material is held, in order to
prevent it from being paid off too rapidly,
and to maintain a practically uniform ten-
sion. - | |

It is my purpose, also, to simplify and im-
prove the construction of parts, the organiza-
tion thereof and the operation of the com-
pleted mechanism, and thesaid invention con-

- sists, to these ends, in the novel features of
~ construction and in the new combinations | 8, serving as a support for the strips, ribbons, 35

of parts heveinafter fully set forth and then

| in detail, reference being had to the accom-

panying drawings, in which—

Figure 1 is a plan view of a mechanism em-
bodying my invention. TIfig. 2 is a side ele- 55
vation, partly in vertical section, the section
plane being in the line z—a, in Tig. 1. Kig.3

is a transverse vertical section upon the line

y—1, Fig. 2. Fig. 4 is a plan view of that

‘portion of the mechanism exposed to view by 6o

removing the top, or cover,of the housing,or
casing, and turning back the diaphragm and
its supporting-arm. Iig. 5 is a detailsection

| of the speed-governor. Fig. 6 is a front ele-

vation of the parts shown in Fig. 5, the face 65
plate, or front of the casing, or housing, being
removed. Fig.7isasectional elevation show-
ing a moditied construction. |
In the said drawings, the reference nnu-
meral 1 indicates the box, casing, or housing, jo
inclosing the greater part of the operative
elements of the mechanism, the housing Dbe-
ing arranged upon any suitable base 2. -
The reference numeral 3indicates the driv-
ing-shaft of the apparatus, which is placedin 735
suitable bearings and crosses the housing

‘transversely to the length of the latter. In
‘the present instanece, the shaft is provided

with a erank-handle 4, for manual rotation,
but I do not confine myself to the use of any 8c
specific means for driving the same, as Imay
employ any mechanical or electrical mech-
anism suitable for the purpose. In bearings

in said housing, near the driving-shaft 3, 18

a second shaft 5, parallel with the shaft 3, 85
and having mounted thereon a feed-drum 6.
Upon the driving-shaft 3, is fixed a friction-
wheel, or pulley, 7, which has frictional en-
gagement with the feed-drum 6. The fric-
tionally engaged peripheries of the two parts go
last named may be, and preferably are, pro-
vided with a surfacing of india-rubber, leath-

er, or other suitable material. Upon said
shaft 5 is also rigidly mounted a drum, or roll

or bands, 9, upon which the phonetic record

more particularly pointed out and defined in | is made, these strips being held between the
' druim 8 and independent rolls 10, which are
journaled in the forked extremity of an arm
12, pivoted upon a stud 13, and held against rco
the face of the drum by means of springs 14.

the claims appended to this specification.
- To enable others skilled in the art to which

‘my invention pertains to understand and to

5o make, construct, and use the same, I will now

proceed to describe said invention fully and

The drum, or roll 8, has its shaft & supported
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. In suitable bearings, preferably of the type | the latter and between
known as cone-bearings15 one of which rests

in a seat in a fixed bracket 16, the other ex-

- tremity of said shaft being held by a set-

I0

.:15

‘screw 17, tapped through one wall of the cas-
ing, or housing 1. Over this drum, thussup- |
. ported, 1s arranged the diaphragm 18, sup-
~ported in any preferred and familiar man-
- ner in a diaphragm-housing, or chamber, 19,

which is provided with a central tube 20,

opening into sald chamber just behind, or
above, the central portion of the diaphragm.

This tube passes through an opening in an

chamber aresupported. This supportingarm

~or bar 21'is pivotally connected at one end to
a separate arm 22, which is itself, pivotally

- mounted upon ashaft 23, having cone-shaped

20

exiremities which lie in seats formed in the

ends of set-screws 24, tapped through lugs 25
which rise from the ends of a bracket-sup-

port 26, serewed to the housing. Upon the
second arm 22,18 mounted a spring 27, which
extends beyond the point of pivotal connec-
tion 28, between the two arms, the free end

of said spring resting upon the arm 21 and
~pressing the same downward, the free end .

~ of said arm, or bar, being supplied with an
~adjusting and sustaining set-screw 29, which
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18 tapped through a boss on the arm. The

point of this screw rests upon the arm 22,
whieh, after dropping somewhat below the
point of pivotal connection 28, is extended
beneath, and in substantial parallelism with
the diaphragm, to a point on the other side-
- thereof, where its end lies beneath the point
~of the screw 29, (Fig. 2.) :

 Below the end of the bar 22, and sibstan-

tially in line with the set-screw 29, is a second

set-screw 50, tapped through abracket 31 and
presenting an upwardly turned, conieal point,
which engages the lower surface of the arm
22. 'These two set-screws act in unison in
the-support given to the arms, or bars 21 and
22, and by their reciprocal adjustment the
diaphragm may be placed in any required
relation to the surface of the drum 8. The

bar 22 passes between the latter and the dia- |

phragm, and out of contact with either. One
function of said bar is to sustain leaf-springs
52, fastened by one end to the lower surface
of the bar, and having their free ends resting
upon - the record-receiving material as the lat-
ter i1s fed by the drum.
have comparatively light tension and by their
action give stability and steadiness to the ma-
terial they act upon. -~ | |

The record-receiving material is formed,
preferably, in the form of tapes, ribbons, or
strips, and is wound upon reels, or spools 33,
which are mounted upon a shaft 34, the jour-
nals of whichlieinbearingsinineclined brack-
ets 35, mounted upon the base-piece 2. The
tapes, strips, or ribbons, are taken from said
spoolsand carried around a guide-roll 36, upon
the drivingshaft3. From this roll they pass

‘to the drum 8, and are carried over the top of

These spring-pads
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frietional feed-rolls 10. - .

To avoid too rapid pay-off, or unwinding,
from the spools, or reels, 33, I provide a brake-
lever 37, which is mounted upon a pivot 38
on the brackets, or arms, 35. The lever 37

consists, essentially, of a frame, the parallel

arms of which lie close to the outer faces of
the brackets 35, the ends which lie next the

base-piece 2, being connected by a spindle,
~or shaft, 39, upon which is mounted a guide-

roll 40, beneath which the record-receiving

. I tapes, ribbons, or strips, are conducted in pass-
arin, or bar, by which thediaphragm and its

its face and the two

7°

75
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ing to the guide-roll 36. At their opposite R

comparatively light frictional contact with,

‘the periphery of the spool which carries and
‘pays off the record-receiving material. The

friction-surface of the plate 41 is preferably

composed of a material 42, of any suitable

kind, its choice being controlled, in a meas-

‘ure, by the particular effect desired; such, for
~example, as the production of a maximum re-
| sistance with the minimum of powerexpended

00

on the lever, &e., the selection of such mate-

rial being a matter which can be left to the
judgment of those skilled in the art.

95

The brake-lever is actuated by aspring, or

‘springs, 43, connected thereto and to the shaft-
‘supporting brackets 35.

The stress, or ten-

sion of this spring is quite light and it acts

on the.lever with a downward pull, or draft,
thereby having a tendency to carry the guide-

120 - -

roil 40 downward. When the tension of the

speed of revolution of the spools 33 is not
excessive, the slight pull, or tension, under
which the said strips are maintained, will

“have sufficient action upon the guide-roll 40

to overcome the stress of the spring 43, and
the friction-plate 41 will, by the slight turn
thus given to the lever, be drawn away from
the periphery of the spool. - Should the ten-

sion, or draft, exerted upon the ribbons, or

strips 9, he relaxed, however, by the too rapid
pay-off of the spools, the spring 43 will act
and the lever 37 will be slightly turned upon

its fuleram, bringing the friction-plate down
on the spool and checking, or retarding its

movement, until the proper equilibrium is re-
stored. ' '

Upon a shaft 45, mounted in suitable bear-
' Ings in the casing, or housing, 1, is fixed a

puiley 46 to revolve the shaft and operate a
speed-governor. The latter consists of a disk
47, revolving in a cylindrical shell, or housing
43, which is rigid upon a supporting bracket

record-receiving strips, bands, orribbons 9is
{ normal, which will be the case so long as the

F1I0

I15

120
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49, and forms a support for one end of the

shaft 45. Upon the flat face of the disk 47
are pivotally mounted curved lever-arms 50,
extending uponopposite sides of their pivotal

Y 3C

atfachments 51, and provided with weights 52,
which are, in each lever, attached to one arm
thereof. It will readily be seen that, by the
rotation of the disk 47, the weights 52 will -
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as they are provided upon their faces with

- pads 53, of leather, or other suitable material,

these will be pressed against the flanges 54 of |

the casing with a frictional contact propor-

| tioped to the centrifugal force exerted. The
- weights 52 simply inerease the effects pro-

- duced, and may, or may not be used. |

In some instances it may be desirable to
exert.some force upon the frictional pads 53,
or on the arms carrying them, to draw said
pads away from the flange 54. This may be

xQO

20

accomplished in different ways, but one sim-

ple method is to connect the ends of the

curved arms 50 by means of light springs 55,
which may be made adjustable to vary the
force exerted. I have indicated thiselastic

connection, in Fig. 6, by meansof dotted lines,
- butI do not, in any particular, restrict my
1nvention to the use thereof, or to anyspecific

feature of the same. |

‘The automatic speed governor is operated
by the frictional engagement of the pulley 46

with a larger friction-gear 7 upon the driving-
shaft. As this speed-governor is a separate

invention, relatively to.the subject-matter of

this application, I make no claim thereto,

‘herein, my rights, in this respect, being rele-

gated to a future and separate application
for Letters-Patent. | |

I find it, in practice, advantageous to form

- circumferential channels 57 in the drum S,
- one of said channels being provided for each

35

strip of record-receiving material. Channels

or grooves of the same kind are also formed

in the spring-pressed rolls 10, as shown in

Figs. 2, 3 and 4, said channels, as well as those

~in the drum 8, being in the vertical plane. of

40

the recording - styles, whereby the lines of

record are not subjected to surface-con- |
In the absence of such.

tact, or pressure.
channels, I preferably cover the drum.with a
composition of soft rubber and other suitable

- materials, so that the strip will be supported

a5

during the process of recording. Many com-

pounds and some materials are well known to

~ those skilled in the art, which will answer the
-~ purpose proposed, without offering any ma-

50

terial resistance to the action of the record-

ing stylus.  The strips, or ribbons 9, after re-
ceiving the record, may be wound spirally,

- either for transmission by mail, or otherwise,

~or for filing as retained copies.

55

- shaft,outside the housing 1.

6o

To facilitate
this winding, I provide a flanged reel 58, which
may be mounted upon a reel-holder 59, mount-
ed on the prolonged extremity of the driving-

consists of a simple cylindrical body, upon
which the reel 58 is slipped, a dividing cut
60 being formed therein, to enable it to ex-
pand somewhat and grasp the reel-holder, as
seen in Fig. 3. | | |

- provide interchangeable diaphragms, Il mount

the pivotal connection 28, by which the two
supporting-arms 21 and 22 are united, in open

This reel-holder

As it may, in some cases, be desirable to

"be thrown outward by centrifugal force, and | seats are formed in upwardly turned lugs 61,

upon the end of the supporting arm 22, and
the pivotal bearing is held in said seats by
the leaf-spring 27. The arm 21, together with
the diaphragwm, its housing, or chamber, and
the other adjuncts of said arm, may be read-
ily and instantaneously detached by simply
turning the spring 27 upon its pivotal at-
tachment 57 This will enable the operator
to substitute for the diaphragm and stylus
used in recording, a different and more sen-

sitive diaphragm; for purposes of reprodue-
| 80

tion. In many instances, also, the form of
stylus used in reproducing is somewhat modi-
fied, as compared with the recording-stylus,
as many persons consider the use of a special
form of reproducing stylus to be advanta-

geous. |
be substituted for the recorder quickly and

3

In suech cases, the required form may

75

accurately, by the construction 1 have set -

forth. . . - |
I have shown in the drawings a single dia-

phragm 18, having two styles 62, of any suit- go

able form. I propose, however, to use, In
some instances, two independentdiaphragms
18, (Fig. 7,) each having its own, independ-

ent housing, or chamber 19®. ~ These partsare

mounted apon the supporting arm 21, in the

same, or in substantially the same manner as
the single diaphragm, the chief difierence be-

ing that the said supporting-arm is of greater
width, in order. to accommodate two dia-
phragms instead of one. The tubes 20 are
united by a curved, or yoke-shaped tube 65;
with a single sound-conveying tube 64, for at-

95
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taching the concentrator, not shown in the

drawings, these being of the ordinary form.
In this or similar forms of coustruction 1 use

the same diaphragms or vibrators and their

respective styles or points both for recording

and for reproducing, and they may be used
simultaneously for recording in duplicate, or-

for reproducing from the same or different
records at the same time, or one only for re-
cording and simultaneously therewith one
for reproducing from the record as itis being

made or from a separate record, or in various

other ways.

~ The record-receiving material may consist
of waxed paper, tin-foil, or. other material

suitable for the purpose, but I prefer to em-

ploy paper, silk, or some similar material for

the base, and coat the same with wax, with or

without one or more longitudinal grooves, or

105

110

[1§

120

{of

crimps, formed therein and faced with highly |

burnished tin-foil. -This strip of metal, when
combined with waxed paper or other fibrous
material, is very useful for the purposes men-

‘tioned, the tin-foil at the parts above the said

groove, or c¢rimp, being very easily indented
by the recording stylus, while the paper, or

other base, serves to support and sirengthen
the tin-foil, and thus diminish the liability of
The groove,
or erimp, one or more, may, if preferred, be

folding, or breaking, the same.

125

130

formed in the coating of wax, on the strip of .

seats, or bearings, 28% of V-shape. These | paper, or other material, or the base may be .
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6o

after they have passed beneath thestyles said :

rolls being provided with channels or grooves
lying in the vertical planes of the- styles,
whereby the lines of record are free from sur-
face-contact, or
scribed.

3. In an apparatus for recording and repro-
ducing articulate speech and other sounds,
the combination with one or more rotating
drums,supporting a pluarality of strips, bands,
or ribbons each adapted to receive a record,
simultaneously, of a plurality of recording
styles, a pay-off roll, from which said strips,
bands, orribbons, are taken, alever fulecrumed
between its ends and bearing upon one ex-
tremity a guide-roll, or rolls, pressed by the
pald-off strips in one direction and by a spring
in the other direction, and provided at its
other extremity with a friction-plate lying
near the periphery of the reel, with whieh it
18 engaged by the action of the spring, when
the tension of the record-receiving strips is
relaxed, substantially as described.

pressure, substantially as de-

S_"‘"
pl‘ﬂ}u

|
i

|

. 502,382

duecing articulate speech and other sounds

| the combination of one or more rotating drums
or rollers, over which the material in ribbon-

form is fed by the aid of friction-rollers,
means for holding and gniding the ‘material,
and means for recording the sounds there-

on or reproducing the sounds therefrom in

duplicate or otherwise, substantially as de-
scribed. | : | |

S. In an apparatus for recording and repro-
ducing articulate speech and other sounds, a
rotating support over which the material is
frictionally earried, provided with a circum-
ferential groove or channel substantially as
shown. | |

In testimony whereof I have affixed my sig-
nature in presence of two witnesses.

'CHARLES ADAMS RANDALL.

Witnesses:
EO. J. B. FRANKLIN,
If. J. OSMAN,

il

&

4. In an apparatus for recording and repro- | Both of 17 Gracechurch Street, London, H. C.

100

105

IT10 |

11§




	Drawings
	Front Page
	Specification
	Claims

