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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:

(No model.)

is a fly- wheel, D', constructed of brass and

Be it known that I, THoMAS A. EDISON, of | having a heavy rimso as to increase its weight.
Llewellyn Park, in the county of Essex 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 armagares, D? of iron,
which are placed vertically, equal distances
apart,and travel in their movement close to the
pole - pieces of the magnets G, C, C*, and C'.
Upontheshaft D, ahovethe wheel D, ismount-
ed a sleeve, d, of insulating material, upon
which is secured a metal collar, ¢, and 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 ¢ projects anarm,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 agains} its movement by an ad-
justable spring, d'. The lever ¢ bears nor-
mally upon the insulated contact-screw @,
which is 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 C* 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, /" and
f? which bear upon the face of the commun-
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 posts 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 /%, 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 the arrow in
the drawings.

The magnets C and C* first receive the enr-
rent and attract two armatures upon the
wheel, and then the magnets ¢’ 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-eylinder,sothat the wear of thesur-
faces is taken up and the pinion iskeptin firm
contact. By the use of this beveled frietion-
tion-gearing, of which the soft-surfaced pinion
is a part, T 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 instru-
‘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 #* 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 shaft is provided with a hand:wheel,
7’5 by which it can be beld 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-eylinder is secared 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-serew. 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 cut with a seec-
tion of the corresponding thread. A spring,
¥, extends along the top of the arm J, and is
secured to the block 7, forcing such block
downwardly upon the serew-thread, so that a
rocking movement of the tube % can be made
within eertain limits without disengaging the
block 7 from the serew-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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