{No Model.) 3 Sheets—Sheet 1.
T. A. EDISON.

PHONOGRAPH,
No. 386,974, Patented July 31, 1888.

P A

=——— 1]

I

B ==
m‘J___zﬁ

i
‘ alitf) ’ﬂ
N
A2

d

N -1\ D
gﬂWﬂl ] & K I
7 'i:l ‘é K

e

i 1ty

==

Vg

X
X

4
| - / 3
)
\\
‘/‘ % E . :
= ~
] = e
{ %
&

||||||
T

| =Y

J \}\3‘ A

SN

e

I,

H2) Il

A : |
) ) . o ‘IH;IF\@ ﬂlllll

Inventor,

osaeid. EBian,

....................................




(No Model.) 3 Sheets—Sheet 2.
T. A. EDISON.

PHONOGRAPH,
No. 386,974, Patented July 31, 1888.

= Il I WA el
TN ///ﬁz\%:\%//lnlmmmmmu’ﬂm.m fﬁ,pm

------ =il

P A

OMIIHAIMHHHIIII

= lllm’llll“lll’l TP

il ==munumuulnmllﬂllmlﬂmmu ulumun"

i

72 A @
351,%

o Thet) o

N. PETERS, Photo-Lithographer, Washington, D. C.




(No Model.) 3 Sheets—Sheet 3.
T. A. EDISON.

"PHONOGRAPH.
No. 386,974, Patented July 31, 1888.

==\
e

0N >

P e @

B
A
. B
K
Rk 7
o= -
g il
%t -
% {
lid
' %
£
7

/w/' L 73 fi{ [ i wﬂL
Ml m
2 = — V’ “f% -
f | ’M i

M “51" s al'fo:'ncqﬁ;@(/'

N. PETERS, Photo-Lithographor, Washington, D C:




r~

IO

IS5

20

25

35

40

45

w
[}

UNITED STATES

PATENT OFFICE.

THOMAS A. EDISON, OF LLEWELLYN PARK, NEW JERSEY.

PHONOGRAPH.

SPECIFICATION forming part of Letters Patent No. 386,974, dated July 31, 1888.

Application filed November 26, 1887, Serial No. 256,189,

To all whom it may concermn:
Be it known that I, THoMmAS A. EDISON, of

(No model.)

is a fly- wheel, D', construeted of brass and
having a heavy rimso as to increase its weight.

Llewellyn Park, in the county of Hssex and | Upon the periphery of the rim of the fly-wheel

State of New Jersey, have invented a certain
new and usefual Improvement in Phonographs,
(Case No. 741,) of which the following is a
specification.

The object I havein view is, generally, toso
improve the phonograph that it will be well
adapted for use by the public and will be a
convenient and efficient machine for various
uses.

In the accompanying drawings, forming a
part hereof, Figure 1 is a top view of the ma-
chine; Fig. 2, a horizontal section on the line
2 2 in Fig. 8, with a diagram of the motor con-
nections; Fig. 3, a vertical section on the line
3 8 in Fig. 1, with the swinging holder and
gnide-arm thrown back; Fig. 4, an elevation
of the machine looking at the end of the pho-
nogram - cylinder; Fig. 5, top view of the
swinging holder carrying the recorder and re-
producer; Fig. 6, aside elevation of the guide-
arm; Fig. 7, a sectional view, on an enlarged
scale, showing the engagement of the spring
guide-block with thelead-serew; Figs.8and9,
a bottom view and central section, respect-
ively, of the recorder; Figs. 10 and 11, a bot-
tom view and central section, respectively, of
the reproducer; Tig. 12, an elevation of the
guide rest; Fig. 13, a sectional view of a pho-
nogram-blank showing by dotted lines its di-
vision into sections, and Fig. 14 an elevation
showing the four different sizes of the phono-
gram-blank.

Like letters denote corresponding parts in
all the figures.

The frame of the machine is constructed,
for convenience, of a top and a bottom plate,
A B, each constructed as aspider composed of
four arms, the ends of the arms of the two
frames being joined by vertical posts a. To
these posts are connected the yokes of four
magunets, C C'C* (%, each projecting from the
post to which it is attached toward the ad-
joining post, to which its pole-pieces are con-
nected by bracesd of brass or other non-mag-
netic metal. 'The poles of the four magnets
project inwardly, as shown, and are cut with
concave faces, the poles of all four magnets
being in the line of a cirele. Within this

circle and mounted upon a vertical shaft, D,

aresecured a number of armagvures, D% of iron,
which are placed vertically, equal distances
apart,and travel in their movement close to the
pole - pieces of the magnets C, €', ¢}, and C°.
Upontheshaft D, ahovethe wheel D', is mount-
ed a sleeve, d, of insulating material, upon
which is secured a metal collar, ¢, aud above
this collar a commutator, f, the commutator
being composed of a ring of metal having its
surface broken by blocks of insulating mate-
rial, so that it presents alternate spaces of in-
sulation and metal in a manner well under-
stood. From the collar e projects an arm,d’, in
aradial direction, and upon theend of thisarm
is pivoted a swinging weight-arm, ¢’, which,
by its outward movement, moves a lever, @,
which is held against its movement by an ad-
justable spring, d. The lever @ bLears nor-
mally upon the insulated contact-screw d?,
which i3 connected by a wire with the base of
the commutator f.

The magnets C C' ¢* C° have one end of
their windings connected together by a wire,
2. The other end of the windings of the two
opposite magnets C and ¢’ are connected to-
gether by a wire, 3, while the other ends of the
windings of the opposite magnets C' and C
are connected together by a wire, 4. The wires
3 and 4 are connected with twosprings, f" and
f? which bear upon the face of the commu-
tator f. A spring, f? bears directly upon the
collar e. These three springs are supported
by a circular piece of insulation, g, which is
supported above the wheel D’ and below the
top plate by means of posis extending down
from the top plate.

One pole of the battery I which drives the
motor is connected with the wire 2, which
joins one end of the windings of all the mag-
nets, while the other pole of the battery is
connected with the spring f% bearing upon
the collar e. The parts are arranged so that
the wheel D’ will be turned by the magnets
always in the direction shown by thearrow in

the drawings.
The magnets C and C* first receive the cur-
rent and attract two armatures upon the

wheel, and then the magnets C'and C’ receive
the current and attract two armatures upon
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the wheel, the current being transferred from
one pair of magnets to another in succession,
so that the wheel is given a continuous rotary
movement. ‘An excess of battery-power is
preferably used, and the speed of the wheel
controlled by the governor, formed by the
spring-retracted arms d* and &’. This gov-
erpor opens the circuit when the speed exceeds
the normal, so that within limits of variation
which are so small as to be practically of no
effect in the operation of the machine the
speed will be kept uniform. =By the adjust-
ment of the spring d* the governor can be
made to work at any desired point.
use of an electro-magnetic motor of this de-
seription—namely, one composed of a heavy
fly-wheel carrying armatures onits periphery,
which are attracted by magnets arranged ina
circle around the fly-wheel—a slow and uni-
form motion can be obtained, which is a mat-
ter of the highest importance in the opera-
tion of the phonograph, and tends to simplify
-the construction, sincethe complication intro-
duced by the employment of a number. of
speed-reducing wheels is avoided. Project-
ing from the collar ¢ on the opposite side to
the governor is an arm, ¢, carrying a weight
at its end for counterbalancing the weight of
the governor, so that the wheel may be a bal-
anced one. Theshaft D isstepped on a jewel,
g%, at the center of the bottom plate, A, giving
freedom of movement to the wheel and reduc-
ing the noise of friction to the minimum, soas
to not affect materially the operation of the
phonograph.

_ Upon the top plate, A, is journaled the hori-
zontal shaft ¥, this shaft being carried by a
journal-box, &, in the top of an arched stand-
ard, 7/, at the center of the top plate, and at
one end by a journal-box, 4% at the end of one
of the arms of the top plate. Between the
bearings & and 7’ the shaft F is larger than it
is outside of such bearings, so that it bears
against the iouer faces of the bearings. by
shoulders which prevent .any longitudinal
movement of the shaft. The shaft F projects
beyond the bearing & to the opposite side of
the machine from the bearing 4%, but is not
supported at its end, it being free to receive
the phonogram-cylinder G, which is slipped
upon this shaft, preferably removably, and

held by a spring-pin, %%, taking into a holein

the end of the shaft. This phonogram-cylin-
der is made hollow, of brass or other suitable
metal, its heads bearing upon the shaft, so as
to center the cylinder properly. = The ¢ylinder
is made slightly tapering, for a purpose which
will be presently explained,its inner end—that
next to the bearing z—being somewhat larger
than its outer end. The inner end of the pho-
nogram-cylinder. is constructed as a beveled
friction-wheel, ¢, upon which bears a beveled
pinion, ¢, of some suitable soft material. This
pinion ¢ is mounted upon the upper end of the
shaft D, which projects through the top plate
into the space between the legs of the arched
The pinion ¢’ may be provided

By the.
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with an operative face, of leather or other simi-
lar material, mounted upon a metal hub. This
metal hub is preferably constructed to.slide
vertically upon the shaft D, it being prevented
from turning thereon by a suitable key, and
beneath the pinion is a spiral spring, ¢, which
forces the pinion upwardly and keepsitsolidly
against the beveled wheelontheinnerend of the
phonogram-cylinder,sothat the wear of thesur-
faces is taken up and the pinion iskeptin firm
contact. By the use of this beveled friction-
tion-gearing, of which the soft-surfaced pinion
is a part, I am enabled to change the motion
from the vertical shaft of the motor to the
horizontal shaft of the phonogram-cylinder
without the production of noise, which would
be detrimental to the operation of the instrua-
‘ment. :
The horizontal arrangement of the moto

permits a large fly-wheel to be used, while the
compactness of the instrument is maintained.
Between the bearings h and 4’ the shaft F' is cut
with an exceedingly fine screw-thread, j, of
the peculiar construction which will be ex-
plained farther on, while outside of the bear-
ing h* the shaftis provided with a hand-wheel,
7'y by which it ean be held when it is desired
‘to remove the phonogram-cylinder from the
shaft or remove the phonogram-blank or pho-
nogram from the phonogram-cylinder without
taking the latter off of the shaft. -

Parallel with the shaft F, and located in the

rear of the same, is a guide-rod, H, mounted
in suitable supports at its ends and extending
entirely across the machine. Upon this guide-
rod is an accurately-fitting tube, k, which is
of such length that it can be moved upon the
rod between the supports at the end of the
rod a distance equal to the length of the pho-
nogram-cylinder.  Upon the end of this tube
next to the phonogram-cylinder is secured the
holding-arm, which carries the recorder and
reproducer, while at the opposite end of this
tube is the guide-arm, which engages with the
lead-screw j. The guide-arm is a rigid arm,
{, having a hub which slips on the tube &, and
is secured thereto by a set-screw. This guide-
arm projects toward the shaft F, terminating
at its free end above the screw-thread j. The
end of the arm [ is slotted, so as to form two
guide-cheeks, between which plays a verti-
cally -sliding block, 7.
upon the serew-thread j, and is eut with a sec-
tion of the corresponding thread. A spring,
¥, extends along the top of the arm I, and i3
secured to the block !, forcing such block
downwardly upon the screw-thread, so that a
rocking movement of the tube k can be made
within eertain limits without disengaging the
block 7 from the screw-thread j. The screw-

thread j and the thread upon the block 7 are
cut as fine as it is possible to make a screw-
thread having the desired wearing capacity.
I make this screw-thread, preferably, with
about one hundred threads to the inch, and in
order to make such a fine thread do the work
required of it without danger of the guide-arm

This bloek 7' bears -
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386,974 3

being forced back, I construct these threads
as a ratchet, as shown in Fig. 7, the engaging
sides of the threads being straight and the
other sides beveled, so that the danger of slip-
ping backward is entirely obviated. Upon
the other end of the tube & is secured the arm
I by means of a set-serew, such arm project-
ing forward over the center of the phonogram-
cylinder. TUpon the upper end of this arm I
is pivoted the holding-frame I, placed nearly
at right angles to the arm I, and made, simi-
lar to the frame of spectacles, with two eyes,
m . The pivoting-serew m’ for this frame
passes through the frame at one side and cen-
trally between the eyes m o/, the nut for se-
curing the frame bearing upon the spring-
washer beneath it, so that the frame will hold
itself at either limit of its throw and will not
be jarred from position.

The arm T has two horns, w?, through which
the set-serews m* pass for limiting the move-
ment of the frame I" and for adjusting the
point at which the frame will be stopped when
swung in either direction, so as to bring its
holding eyes in the correct relation to the pho-
nogram-cylinder. These holding-eyes carry
the recorder and reproducer, the construction
of which will be presently explained, and the
ohject of the swinging frame s to permit either
the recorder or reproducer to be brought into
operative relation with the phonogram-cylin-
der.

The screws m?, bearing upon the swinging
framel', form a means for adjusting such frame
and the recorder or reproducer carried by it
laterally with respect to the spiral line of rec-
ord upon thesurface of the phonogram-blank.
This adjustment is a matter of especial impor-
tance so far as the reproducer is concerned.
The recorder produces the record, and hence
makes its own track; butthe reproducer must
follow that track. It has been proposed to
mount the reproducing-point in such a flexi-
Lle manner that it will follow the track made
by the recorder without adjustment; but I
have found that the lateral adjustment of the
reproducer enables me to bring its point read-
ily into the track of the record, and to give it
the proper relation to the record for produc-
ing the maximum effects. The adjustment is
made while the operator has his ear to the
listening-tube, thecharacterof the reproduced
sounds-determining when the proper adjust-
ment is reached.

The eyes m m’ have fingers n n/, which pro-
ject forward and have passing through them
adjusting screws #*, which rest as each eye is
brought info position for operation upon a
guide-rest, I, which extends parallel o the
shatt I in front of the phonogram-eylinder and
supports the holding-frame at the required
elevation to bring the recorder or reproducer
into accurate adjustment. The fingers n
Liave small handles attached to them,asshown
in Fig.4,by which the swinging holding frame
can be more conveniently manipulated. Back
of the guide-rod H there is another rest, H,

to receive the arm I when it is thrown back.
This rest ispreferably more or less springy in
its character, so as not to jar the parts injuri-
ously when the arm is thrown back upon it.
Passing through the arm I near the tube & is
the shank of a cutting-tool, I, whichis thrown
forward byaspring, o, on the inner side of the
arm and is retracted by a thumb-nut, o, on
the serew-threaded end of the shank outside
of thearm. This cutter Lis designed to turn
off the surface of the phonogram or phono-
gram-blank, so as to make it true for record-
ing,or toturnoff one record and leave the sar-
face ready for another reecord. This enables
one phonogram-blank to beused over and over
again for recording and reproducing, the re-
corder and reproducer being brought into op-
erative relation with the clear surface, as the
diameter of the phonogram-blank is decreased,
by the adjustment of the screws 22, the yield-
ing guide-block I permitting this to be done.

Upon the arm I, above the swinging hold-
ing-frame for the recorder and reproducer, is
seeared a carrying-plate, M, to which is eon-
nected a tube, M. This tube serves as the
mouth and ear piece of the instrament, or it
may have mouth and ear pieces removably at-
tached to it. The plate M is stationary, and
the holding-eyes are swung under it alter-
nately, so that one tube answers both for re-
cording and reproducing, thus adding to the
simplicity of the instrument.

The recorder N is a circular plate, which
fits either eye, m or w/, of the carrying-frame,
it being provided with a rib engaging with a
groove in the eye, so that it will always have
thesamepositionintheeye. Itisshownasheld
by the eye m'. A set-screw, p, is used for
holding the plate in the eye.  This plate N
has an opening, p’, through it, which is brought
intoline with the tube M’ when the eye m’ is
swung into position for the operation of the
recorder. The back of the plate N is recessed
to form a eirealar chamber, on a shoulder in
which is placed the diaphragm N’, which is
preferably made of celluloid or some other
light material, and is placed in the recess at
the back of the plate N, but is left free at its
edges. The recording-point p*is secured to
the center of the diaphragm by wax or in any
other suitable way. This point is constructed
of a thin plate of steel,which is cut or ground
to a point on one edge and is beveled back-
wardly away from that edge, so as to give a
sapport for the indenting-point and prevent
vibration of that point in operation. This
point passes through the end of the lever %
and is secured therein by a set-serew, p*, the
point being surrounded between the lever and
the diaphragm by a small tube, p°, of rubber
or other suitable material. The lever p* is
rigid in its construction, and is mounted upon
a cross-pin, p° of considerable length, which
is journaled at its ends at the sides of the
plate N. The lever p* extends beyond the
pivoting-pin p* and rests at its outer end
against a block, ¢, which is faced with a piece

70

75

8o

Q0

95

100

1’05

110

125

130



4 : 386,974

1o

15

20

25

30

35

40

" 45

50

55

6o

63

of pure india-rubber, ¢. This block isset in
a recess in the edge of the plate N, and is ad-
justed forward by a screw, ¢>. 'The adjust-
able block ¢ and its elastic face ¢’ form a yield-
ing limiting-stop for the movement of the in-
denting-point. The other end of the lever p°
extends beyond the indenting-point p® and re-
ceives inward pressure from aspring, ¢, which
is secured to the rim of the plate N, opposite
to the block ¢, and presses the lever p*and the
indenting-point inwardly, so as to give the
center of the diaphragm a slight inward bend,
producing an initial strain upon the dia-
phragm. Between the end of the spring ¢*
and the lever p* a piece of india-rubber, ¢, is
placed. The lever p°, being rigid in its con-
struction and in its support by the long bear-
ing, prevents any vibration of the indenting-
point, while the adjustable limit-stop formed
by the block ¢ and rubber ¢’ limit the move-
ment of the diaphragm to a small compass.
This construction of recorder I have found ex-
ceedingly effective in use. Thediaphragm is
highly sensitive and responds accurately to
speech vibrations. The movement of the in-
denting-point is quite free within exceedingly
small limits; but the resistance to its move-
ment increases enormously as the extent of
the movement is increased; hence the impor-
tance of the fundamental tones in the opera-
tion of the instrument is reduced, while the
hissing tones which produce movements of a
small extent are given an undue importance
in the record. This makes the reproduced
sound clear and intelligible, since the hissing
sounds are brought out clearly and can be dis-
tinguished from the seraping noises of the in-
stroment.

It will be observed that the diaphragm is
under constant tension and can have nomove-
ment at all except that which is permitted by
the elasticity of the yielding limit-stop ¢'.
Heretofore the diaphragm of the phonograph-
recorderand theindenting point have not been
limited in their forward movement, except by
the capacity of the diaphragm for vibration.
This has permitted strong waves, owing to
great momentum and the-small amount of en-
ergy stored up as a rebracting-force, to give

abnormal and untrnthful vibrations to the dia-
phragm. With my present recorder the dia-

phragm does not force the lever forward into
space, but compresses matter always in con-
tact—viz., the rubber ¢; hence nearly all the
work is stored up in the compression of ¢’ to
effect the return movement, and momentum
becoming a small factor compared to the power
stored up, the diaphragm is not given un-
truthful vibrations. This principle of con-
struction of the recorder I have termed a
t¢closed?’” or ‘“constrained’’ system of move-
ment as distinguished from the open or free
system of movement heretofore employed.

I do not claim herein the peculiar recorder
per se, since it is made thesubject of a separate
application for patent filed March 2, 1888,
Serial No. 265,887. )

The reproducer which I employ is also an
improved instrument of great effectiveness.
It has a plate, O, similar to the plate N, which
is held removably in the eye m’ in the same

‘way that the plate N is held in the eye .

This plate- O has an opening, %, through it,
which is brought into line with the tube M,
for bringing the reproducer into operative re-
lation with the phonogram- cylinder. Theplate
O is recessed at its back and has stretched
across it a diaphragm, O, which is preferably
a thin animal membrane. This diaphragm is
secured in place by aring, «/, which is secured
to the back of the plate O,while thediaphragm
is stretched by another ring, ¥’ which has a
neck screwing into the opening  of the plate,
and is capable of being turned by a tool, so as
to stretch the diaphragm O’ more orless. To
one -edge of the ring ' is secured a fine spring-
wire, »*, which is long enough to reach from
the point where it is secured to the center of
the diaphragm, and has its inner end turned
downwardly, as shown, to follow the spiral
line of indentations upon the phonogram. The
inner end of this spring wire «’ is attached to
the center of the diaphragm by a strip, «*, of
rubber. The tendeney of the spring-wire is to
bend away from the diaphragm, so that it
strains the small rubber strip «*and places the
diaphragm underan initial tension. The move-
ment of the point of the wire %’ in reproduc-
ing is so slight that the strain is never wholly
removed from the rubber strip »*, and hence
the diaphragm is always under tension, which
tends to draw it outwardly at the center. This
makes the instrument exceedingly sensitive.
and capable of reproducing sounds accurately.
The end of the wire ¥* being rounded and bur-
nished, it will not obliterate the phonogram-
record, even though that record is made in
quite soft material. .

I have found that by connecting the repro-
ducing-point with the diaphragm by a strip of
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elastic material—such as rubber held under -

tension—the proper wave motion is trans-
mitted to the diaphragm, but the scratching
noises, which seem to require molecular trans-
mission, are largely obliterated.

I do not claim herein the peculiar repro-
ducer per se, since this is made the subject of
a separate application for patent filed March
2, 1888, Serial No. 265,888.

The indenting-point of the recorder has an
appreciable widsh, while the reproducing-
point of the reproducer is much finer; hence
the track of indentations .on the phonogram
will be much wider than the reproducing-
point and the adjustment of the reproducing-
point laterally with respect to the indented
track need not be extremely accurate. Shounld
the reprodacing-point be found to rest only on
the edge of the indented track—which will be
indicated by imperfect reproduction—the ad-
justment of one of the screws m* while the list-
ening-tube is held to the ear will cause the
spectacles to-be adjusted so as to bring the
reproducing-point sufficiently into the in-
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386,974 5

dented track to give the required clearness of
reproduetion.

It will be observed that both the recorder
and reproducer are complete instruments,
each in itself, held by a plate readily remov-
able from the machine. This enables these
instruments, which are delicate parts of the
apparatus,to be readily removed from the ma-
chine for repairs, adjustment, or replacement
by other similar parts. As has been previ-
ouslystated,the phonogram-cylinderisslightly
tapering. This is also true of the bore of the
phonogram-blanks P, whichare constructed of
a eylinder, r, of some hard material and cov-
ered with a recording-surface, s, of wax or a
wax-like substance. The recording-surface s
is a true cylinder, while, as before stated, the
internal bore of the cylinder r is tapering to
fit the phonogram-cylinder, so that the phono-
gram-blank can be pushed upon the eylinder
and will be held thereon by friction. I pro-
pose to make these phonogram-blanks the en-
tire length of the phonogram-cylinder and also
to divide such full-length phonogram-blanks
into parts, so that sectional phonogram-blanks
will be produced, which will be, for illustration,
one-fourth, one-half, and threc-fourths the
length of the full-sized phonogram-blank. All
of these sectional phonogram-blanks as well as
the full-sized phonogram-blank will have the
tapering bore, so that they can be pushed upon
the tapering phonogram-cylinder until they
bind and the instrnment can then be adjusted
to them for recording and reproducing.

I do not elaim herein a phonogram-blank or
phonogram having a recording-surface of wax
or a wax-like material, norsuch a device when
the wax surface is mounted on a backing of
tougher material, such features being claimed
in my application No. 734, Serial No. 252,964.
Neither do I claim herein a phonogram-blank
or phonogram having a tapering bore, or such
a bore and a cylindrical recording - surface,
since these latter features are set forth and
claimed in my Patent No. 382,418, dated May
8,1888.

By having the phonogram-cylinder mount-
ed upon the shaft F outside of the bearing &
the phonogram-blanks can beslipped onto and
off of the cylinder without disturbing any part
of the machine. Upon the guide-rest I, T
mark a graduated scale, ¢, by which I can set
the reproducing-instrument for reproducing
from any part of the phonogram.

A phonogram may have upon its surface the
record of two or more letters or other papers
or memoranda,and a note may be filed with the
phonogram stating between what numbers on
the scale ¢ each letter or memorandum is re-
corded on the phonogram. This will enable
the instrument to be set for reproducing the
exact letter or memorandum by adjustment
with reference to the scalef. As shown in
Fig. 4, a pan, R, may be slipped under the
phonogram-eylinder G upon the frame A, for
receiving the shavings from the phonogram or

phonogram-blank when the cutter L is being
used.

For the control of the instrument it is only
necessary thata proper circuit-breaker should
be placed in the circuit between the battery
and the motor, so that the motor can bestopped
and started at will. It will be observed that
by raising the recorder or reproducer off of
the phonogram-cylinder the yielding guide-
block 7', which takes into the lead-screw j, will
also be raised out of engagement with the lead-
screw, and, although the phonogram-cylinder
continues to turn, the recorder or reproducer
is not advanced. This enables an operator of
the instrument to set the instrument back any
distance he may desireto reproduce over again
any portion of the matter which he has mis-
understood or desires to have repeated.

What I claim as my invention is— .

1. In a phonograph, the combination, with
the revolving phonogram-carrying shaft and
phonogram-cylinderadapted to carry a remov-
able phonogram-blank, of an electric motor
having a heavy fly-wheel, armatures carried
by such fly-wheel, electro-magnets attracting
such armatures, and a commutator, snbstan-
tially as set forth.

2. In a phonograph, the combination, with
the horizontal shaft carrying the phonogram,
of a vertical shaft, an electro-magnetic motor
mounted upon such vertical shaft, and a bev-
eled friction-gearing transmitting the motion
from the vertical shaft to the horizontal shaft,
substantially as set forth.

3. In a phonograph, the combination, with
the vertical shaft earrying the balance-wheel,
electro-magnetic motor,andsteppedina jewel-
bearing,of the horizontal phonogram-carrying
shaft, and the beveled friction-gearing having
one wheel of soft material, substantially as set
forth.

4. In a phonograph, the combination of the
electro-magnetic motor, consisting of a heavy
fly-wheel carrying armatures on its periphery,
magnets attracting such armatures, and acom-
mutator with a centrifugal governor control-
ling the electric circuit of the motor and main-
taining a uniform speed of such motor, and a
phonogram-carrying shaft connected with the
motor by friction-gearing, snbstantially asset
forth.

5. Thecombination,with the vertical motor-
shaft, of the horizontal phonogram-shaft car-
rying a beveled friction-wheel, and a beveled
friction-pinion of soft material mounted on the
motor-shaft and pressed against the wheel on
the phonogram-shaft by aspring, substantially
as set forth.

6. In a phonograph, the combination, with
a phonogram-cylinder and advancing serew-
thread, of a swinging frame carrying together
theseparaterecorderandreproducerandadapt-
ed to bring either into position for operation
by the swinging of the frame, substantially as
set forth.

7. In a phonograph, the combination, with
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the revolving recording-surface,of a swinging
spectacle frame carrying the recorder and re-
producer and adapted to be swung so as to
bring either into operative relation with the
surface, substantially as set forth.

8. In a phonograph, the combination, with
a revolving recording - surface, of a swinging

- frame carrying the recorder and reproducer,
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and a stationary plate carrying the single
speaking or listening tube, the swinging of the
frame bringing either the recorder or repro-
ducer into operative relation with the surface
and with the speaking or listening tube, sub-
stantially as set forth. : ‘

9. Tna phonograph, the combination,with a
revolving phonogram-cylinder, an arm hav-

ing a movement parallel with the axisof said.

cylinder, and the reproducer carried by a
frame mounted on such arm and adjustable
laterally thereon, whereby the reproducer can
be readily adjusted tothe record, substantially
as set forth.

10. In a phonograph, the reproducer car-
ried by a pivoted frame swinging across the
lines of record, and an adjusting-serew for de-
termining the lateral position of the repro-
ducer, substantially as set forth.

11. In aphonograph, the combination,with
therevolving phonogram-eylinder,of the hold-
ing-arm mounted to swing toward and away
from the surface of said cylinder, and the re-
producer mounted on such arm and laterally
adjustable thereon, substantially as set forth.

12. In a phonograph, the combination,with-

therevolving phonogram-cylinder,of the hold-
ing-arm mounted to swing toward and away
from the surface of such cylinder, the repro-
ducer mounted on such arm and laterally ad-
justable thereon, an adjusting-screw for de-
termining the position of the holding-armrela-
tive to the phonogram-cylinder, and an ad-
justing-screw for determining the lateral po-
sition of the reproducer, substantially as set
forth. '

13. In a phonograph, the combination,with
the revolving phonogram-eylinder, of the ad-
vancing holding-arm ecarrying the recorder or
reproducer, and a stationary guide- rest for
supporting the holding-arm in proper relation
with the phonogram-cylinder, substantially as
set forth.

14. In a phonograph, the combination, with
the revolving phonogram-cylinder, of the ad-
vancing holding-arm carrying the recorder or
reproducer, a stationary guide - rest for sup-
porting the holding -arm in proper relation
with the phonogram-cylinder, and an adjust-
ing-screw for adjusting the height of the hold-
ing-arm above the guide-rest, substantially as
set forth.

15. In a phonograph, the combination,with
the phonogram-eylinder and the lead-screw,
an arm carrying the recorder or reproducer,
a guide-arm connected with the carrying-arm,
ayielding guide-block engaging with the lead-
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serew, a guide-rest, and an adjustivg-serew for

adjnsting theheight of the carrying-arm upon
the guide-rest, substantially as set forth.

16. In a phonograph, the combination, with
the swinging arm and the recorder or repro-
ducer carried thereby,of the springy back-rest
upon which such carrying-arm is thrown, sub-
stantially as set forth. :

17. In a phonograph, the combination, with
the revolving phonogram-cylinder, of the ad-
vancing recorder or reproducer, and the scale
for determining the position of the recording
or reproducing point upon the phonogram or
blank, substantially as set forth.

18. Ina phonograph, the combination, with
the revolving phonogram -cylinder, and re-
corder and reproducer mounted upon an ad-
vancing holding-arm and adjustable toward
and away from the phonogram-cylinder, of a
cutting-tool movable with such holding-arm
and independentlyadjustable toward and away
from the phonogram-cylinder, whereby the re-
corder and reproducer can be adjusted out of
operative engagement with the phonogram-

blank, and the cutting-tool can be adjusted for-’

ward into engagement with such blank, sub-
stantially as set forth.

19. In a phonograph, the combination, with
therevolving phonogram-cylinderand thelead-
serew, of the arm carrying the recorder or re-
producer, a cutting-tool on such arm for re-
ducing the surface of the phonogram or blank,
and a guide-arm engaging the lead-screw and
advancing the carrying-arm, substantially as
set forth.

20. In a phonograph, the combination, with
the revolving phonogram -eylinder, of the
swinging arm carrying the recorder or repro-
ducer, a cutting-tool also carried by said arm,
a guide-rest, ascrew for adjusting the position
of the recorder or reproducer and said cutting-

' tool with relation to the phonogram or blank

surface, and a yielding guide-block engaging
with the lead-screw and advaneing said car-
rying-arm, substantially as set forth.

21. In a phonograph, the combination, with
the cylinder-shaft having a fine screw-thread,
the phonogram -cylinder mounted on such
shaft, a stationary guide-rod, a sleeve mounted
on such guide-rod and capable of sliding and
turning movements thereon, a guide-arm se-
cured to said sleeve and having a screw-
threaded guide- block engaging the screw-
thread, and the holding-arm for the recorder
or reproducer, alsosecured to said sleeve, sub-
stantially as set forth.

22. Ina phonograph, the combination, with
the cylinder-shaft having a fine screw-thread,
the phonogram-cylinder mounted on such
shaft, a stationary guide-rod, a sleeve mounted
on such guide-rod and capable of sliding and
turning movements thereon, a guide-arm se-
cured to said sleeve and having a screw-
threaded guide-Dblock engaging the screw-
thread, the holding-arm for the recorder or re-
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producer, also secured to said sleeve, and a
guide-rest for determining the rotary position
of the guide-sleeve, substantially as set forth.

23. Ina phonograph, the combination, with
the eylinder-shaft having a fine screw-thread,
the phonogram - eylinder mounted on snch
shaft, a gnide-rod and sleeve, a guide-arm se-
cured to said sleeveand havingascrew-thread-
ed yielding guide-block engaging the screw-
thread, the holding-arm for the recorder or
reproducer, also secured to said sleeve, and a
guide-rest for determining the rotary position
of the guide-sleeve, substantially as set forth.

24. Ina phonograph, the phonogram-cylin-
der tapering throughout its length, substan-
tially as set forth.

25. Ina phonograph, the combination, with
the cylinder-shaft mounted in bearings and
projecting at one end beyond such bearings, of
a smooth sarface phonogram-cylinder taper-
ing throughout its length and carried by the
shaft ontside of its bearings, substantially as
set forth.

26. In a phonograph, the combination, with
a tapering phonogram-cylinder, of twoor more
phonogram-blanks of different lengths having
tapering bores adapted to fit said phonogram-
cylinderand provided with cylindrical record-
ing-surfaces, substantially as set forth.

27. Ina phonograph, the combination, with
a tapering phonogram-eylinder, of a phono-
gram having a tapering borc and a eylindri-
cal outer surface held upon said cylinder by
frietion, substantially as set forth,

28. Ina phonograph, the combination, with
a holding-frame, of the recording and repro-
ducing devices constructed each as a complete
self-contained body removably attached tosaid
holding-frame, substantially as set forth.

This specification signed and witnessed this
22d day of November, 1887.

THOS. A. EDISON.

‘Witnesses:
WILLIAM PELZER,
E. C. ROWLAND.
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