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UNITED STATES

PATENT OFFICE.

JOHN W. MACKINTOSH, OF BROOKLINE,

MASSACHUSETTS.
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SPECIFICATION formmg' part of Letters Patent No 503,610, dated August 22, 1893..

Apphcatmn filed September 6, 1892, Sarm.l No, 445,202

(No model.)

To all whom it ma Y CORCCTTL:

Be it known that I, JOHN W. MACKINTQSH -

of Brookline, in the eounty of Norfolk and
Commonwealth of Massachusetts, have in-

vented certain new and useful Improvements

in Phonographs, of which the following de-

scuptlon in connection with the accompany- |
for record plates.
groove in a ring or disk which may be readily

ing drawings, is a specification.

My invention relates to the simplification

of the instrument known as the phonograph

for the purpose of making it commercially

available not only as to eost but also as to

durability and ease of mampulatlon particu-
larly when used in dolls or other images to

reproduce speech or other familiar sounds.

Heretofore in the construction of machines

of this kind there has been difficulty in so ac-
curately adjusting the reproducing stylus

with relation to the line of indentations rep-

resenting the sound-vibrations upon the rec-
ord-plate, as to insure perfect coincidence be-
tween the point of the stylusand such line of
indentations upon each successive return of

the stylus to the beginning of the record;

also, on account of the shallowness of the de-
pression along the line of such 1ndentat10us,
there has been the constant liability to im-
perfect operation in the reproduetlon -of
sounds by reason of the stylus running upon
the space between the lines of mdentatlom
on the record-plate or partially upon such

space, or of jumping across such space from

one part of the line to another, thus leaving

‘a portion of the indentations untouched by
the stylus and causing a discontinuous or

broken reproduction of the recorded sound
waves; and this difficulty was greatly in-
creased by even slight abrasions of the sur-
face of the record- plate, orbyaccidental dents
or scratches therein, One of the chief rea-
sons why the reproducing stylus could not be
adjusted and controlled so as to drop upon
the record of sound-vibrations in perfect
alignment with its line of indentations at the
bewmmnw of each successive repetltmn was,
pecause the operation of traversing the rec-
ord-plate with the stylus was effected by de-
vices which acted upon parts of the machine

“other than the record surface itself, and one

feature of my invention consists in employ-
ing the ridges which define the spiral groove
in the record plate, in conjunetion with a

.-

 to eause the stylus- to traverse the record
formed in the bottom of said groove, and in
~order to make said ridges more enduring, I
preferably, make the record plate or cylinder
of a metal such, for instance, as an alloy of
tin, or other material more enduring than
wax, which has heretofore been largely used

I also prefer to cut said

removed or l_e[Jlaced in the phonograph. By

cutting such a groove in a metal or otheren-
‘during phonogram-blank and making the rec-

ord in the bottom thereof several advantages

‘are gained over prior constructions, namely:

the record is better protected from injury by
the ridges which define the continuous groove,

‘the reproducing stylus is directed to the rec-

ord and guided thereon with almost absolute
certainty;. the tops of the ridges are so nar-
now that the stylus will not rest thereon and

at the same time the upper portion of the
said ridges can be utilized as a means for
causing “the reproducing stylus to traverse
‘the record.
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I have found that mhen it is desired to )

slide a rotating cylinder longitudinally upon

| its axle or sha,ft 1t 18 aeeomphsbed much

more easily when the axle is still, or has a ro-
tation in the same direction, but of different

‘speed from that of the cylinder, than when
.the two are rotated at the same speed and in

the same direction. Amnother feature of my
invention is therefore to clamp the axle
firmly to the frame of the machine, and turn
the phonogram cylinder thereon by an inter-
locking arm of independent driving mechan-
ism, which may be supported upon the same
axle, or, to support and move the said cylin-

der upon a siationary sleeve, within which
may. turn one end of the shaft that carries
the driving mechanisn.
is a benefit in the operation, however the cyl-
inder is rotated thereon, or however it is
caused to move longitudinally thereof, for it
will be found advantageous even when the.
phonograph cylinder is caused to slide longi-.

The stationary axle

tudinally of its axle by means of the feed-

‘block applied to a scerew thread cut upon the

hub of the cylinder as in some of the prior

constructions.
It will be readily nnderstood that the dia-

phragm, the reproducing stylus and the feed-

feeding device which enfran*esmth said ridges, | block may be caused to move from side to
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side and thus tra.veree the stylue ACross the

record, by lengthening the pintle on which

10

they are all pwoted and holding the deeply.

grooved cylinder rigidly upon the shaft by

~which it is rotated. |

‘Another though minor 1mpr0vement is the
use of a small brush, preferably attached to
- the cylinder at the edge at which the record
- is finished to clean the stylus when it leaves
the record and a rod to act as a scraper to-

o clean said brush, as hereinafter described.

20

line 2—2 Fig. 1.

section of all parts of the apparatus except-

section.
shaft and 1mnr1ed1r113e1yr surroundlng parts on
Fig. 5, is an elevation of the

~ cylinder and feed- block the latter in the form

 of a small cylinder or roll, and the length-
~ened pintle on which the dl.a,phraﬂ'm-holder,_--:
Fig. 6, is an.elevation of a
-portlon of the machme, with a portion of the
- frame, the feed-block arm and stylus arm,in
~ section, showing the stylus arm pivoted on a.
: “vertlcel pivot to permit an mdependent move-
ment in a horizontal plane.
tional view of the eylinder and a smlple con-
- struection for giving the shaft a motion differ-
ent from that of the cylinder by means of -
Fig. 7* is a vertical section
on line 3—3 Fig. 7, showmn' a side elevation -
of the friction disks to give tlie shaft a dif-
F]_ﬂ' )
~ 8,is a plan view, of the diaphragm - holder
_--feed block and stylus arm, pivoted upon a |-
supplemen tal vertical pivot, permitting them.
~all to swing in an_are in a horizontal plane | -
over the record. Fig. 9, is a vertical section:

35

frietion disks.

40
45

7 se

&e. , Ay slide.

‘sleave on which the cylmder may slide and
‘be rotated, a,nd Wlthll’l Wthh the Sha.fb nmy 1

ferent motion from that of the eylinder.

of the parts of the machme immediately sur-
rounding the Shaft showmﬂ' the stationar

- turn.

55

eaeh view.

~axle for the cylmder and driving mechanism;

Go

B the top part of the frame upon which the
_dmphlagm holder; the arm of the leprodue- |
piv-
-‘--oted C the grooved record surfa.ce or phono- |

ing stylus and of the feeding-device are

gram |
¢ 1s the phonowram eyhnder

- D is the shaft-or axle upon which the cyl-"l

~~inder is supported and rotated; E the driving |

a hole

| screw ¢,

Fig. 7, is a seq-

pose.
dia-rubber to increase the frlc,tlen between it
and the disk V and ring 4. Gears may be
used in place of friction disks, but the latter
are prefereble as they are praetlcally nmee-- |

~ In deswnatmﬂ' the Several pa,rts of the ma.-'
~ chine the same letters or figures are used 111;

'503',610* .

fin one of 1ts spokes and ea.uses 1t to
rota,te wapon its axle. -

'F is the erank or key by Whleh the drwm&
._mechamsm is turned.

Asillustrated in Flgs 2 and 4 the driving

disk E is secured to a sleeve d; byaset—screw
£, which sleeve is turned by the engagement
__of the key F with a projecting pin I, (see Fig.
2.) ‘In-this construction the sleeve d turns
upon the shaft; D which is held in a fixed po-
- I sition by the screw s, and through the disk E |
~ Referring to the drawings in which I have
-_1llustrated the embodlment of ‘my. improve--{
.~ ments in specific form, Figure 1, is a vertical -

‘within which the shaft D turns; the-disk E
ing the eylinder, on lines 1—1 Fig. 2, and
- wewed from the right hand side of sald Fig.
- 2. Fig. 2,1is an elevation of the apparatus |
- view ed from the left hand side of Fig. 1 with |
the globular résonating chamber removed.
TFig. 3 is a greatly enlarged view of a portion
of the grooved record-plate or ring, the feed-
block and stylus, the record- pla,te being in
Fig. 4, is a vertical section of the

and its arm e the eylinder ¢, is turned upon
that shaft.  In theconstruction shown in Fig.
9 the cylinder ¢, is supported upon a sleeve d’

being seeured direetly to the shaft by the set
In this arrangement the phono-
graph eylmder is rotated and shdes upen the

-8leeve instead of upon the shaft.

In PFigs. 7 and 7*, U is a small dlsk which

turns upon the arm e, and V is a large disk
‘keéyed to the shaft D. A ring 4, attached to
the frame of the appa,ra.tus, surrounds the
two disks; and is of such asizé as to hold the
disk U closelv between its inner surface and
the disk V; thus ds the arm ¢ is tutned, in
the Operatlon of turning the eylinder ¢, the__
‘disk U will move with said arm, and will be
rotated thereon by the frictional contact of

said disk with the ring 4, and by the contact

| of the disk U, with the disk V, the latter will
also be caused to rotate and Wlth it the shaft
D, in the same dlrectlon in the constiuction
‘shown, but at a dlﬁerent epeed from that at
-- Whlch the cylinder ¢ turns.
be gwen a different speed of rotation in the

opposite direction, and'serve the desired pur-
The disk U may -be covered with. in-

lees

dlaphraﬂ'm .

H is the Stylus arm, h, the reproducmn'
stylus | |

I, is the arm or lever Whle‘l eupperts the

vyi feedmg-dewce or feed- block K, prowded with
a raw-hide covering k.

L, are the lugs secured to the tOp i3 ef the

ﬂframe of the machine; and in which theé ends
| of the pintle M, have bea,rm gs;the diaphragm-
holder, the stylus -arm a.nd feed-bleck lever,

| | all belng pivoted upon that pintle.
A are the two S1de portmne of the frame ofi_. |

the apparatus which support the shaft or.

N is alever pivoted toone of the side pleces

| A and by the operation of which the dia-
!phragm holder is raiged.. In order to - ha,ve
| this raising lever act more uniformly upon
the diaphragm-holder, its'pivot O may be ex-

The shaft may-

G is the dlaphragm holder or frame, g, the _‘

70

75

80

00

95

IO°

TGS

IIC

115

120

125

tended across the space betweeri the two parts .
A and the upper portion n of the ralemg-le--

| ver secured to the said pivot at a position as
| nearlyin line with the stylus-arm as the other
parts of the apparatus Wlll permit.

_ Upon the ¢ylinder ¢ is a projecting ﬁnger’
©0 disk, Whmh mterloeks with the cyhnderc by P (see Flg 2) and when the: eylmder i8 Te-

130
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‘dicated by arrow Fig

503,610

volved, as mdmated by the arrow, Fig. 1, and | to the edge of the cylinder ¢, near its periph-

advanced longitudinally upon its a,xle, as in-
. 2,in reproducing the
recorded sound waves, this finger will strike

‘the lower end of the lever N and move it, as

indicated by arrow Fig. 1, thus causing the
other end 7 to raise one side of diaphragm-
holder, turning it upon the pintle M at the
The lever N, is prevented from
being thrown too far outwa,rd by the friction
of a spring Q. In a piece R which projects

from the diaphragm-holder beyond the pinile
M is

a screw S, which will strike upon the
pw;lectmﬂ' rear end of the stylus-arm when

the diaphragm-holder is raised by the lever |
N as deseribed. Andby adjusting this screw

S the relative height to which the stylus will

- be raised by the action of the diaphragm-

20

" hook 4 the feed-block may be raised from con-

holder can be determined. Also. by extend-

ing the feed-block lever and turning its end

over the edge of the diaphragm-holder in a

~ tact with the cylinder by the same upward
movement of the diaphragm-holder, but this

should occur after the stylus has been disen-

gaged from the record. Thus it will be seen

tha,t by the movement of the lever N, in the

~ direction indicated, the diaphragm, the stylus
~and the feedmﬂ'-dewce may be successively

30

.. ver l\T which may be effected by the project- |
‘ing releasing finger N’, the feed-block, the

_stylus and the dlaphraﬂ*m will be Successwely_
A small

35

raised or moved away from the cylinder and
leave it free to slide longitudinally upon 1its
shaft, and by the reverse movement of the le-

lowered, but in the reverse order.
plece of india rubber % is attached to the cen-

 ter of the diaphragm and immediately over

45

50
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the stylus, to provide an elastic contact be-
tween them, and by means of a screw w, at
theside of the diaphragm-holder, 0pp051tethe

pintle on which it tilts, the pressure of the

diaphragm upon the stylus may be regulated.
In Fig. 5,

block and stylus are traversed across the sur-
face of the record cylinder.

securely fastened upon itsshaft D, will, when

it is rotated to produce the 1ecmded sound ]

vibrations, cause the diaphragm, feed-block,

stylus and their connected parts, to move to
the right across the face of the cylinder. |

As shown in Fig. 8, T is a supplemental

frame which supports the dmphran'm -holder,

“the feed-block and the stylus, and which 1is

60

pivoted to the top portion B of the frame of

the apparatus by a vertical pivot 7, upon
which the said supplemental frame 'T with
the several parts which it supports may. be
swung across the face of the record cylinder

where it is rotated by the action of theinter-

locking ridges upon the feed-rblock. and the

sald cy lmder
In Figs. 1 and 2,a is asmall brush attached

is illustrated a construetlon --
Whelebv the diaphragm, its holder, the feed-

The pintle M, is
lengthened as shown at the right hand smle, |
the feedm a-device is in the form of a small
cylinder or mll K’; and the c¢ylinder ¢, being

ery,in such a posmon that it will strike across
the point of the stylus after it has completely
traversed the record surface and passed off
the edge of the eylinder. This brushing will
clear from the point of the stylus any dust
and dirt which it may have scraped from the
grooves of the cylinder.. And when the ¢yl-
inder has been returned fo its initial posifion
this brush a, will be cleaned by striking across
the projecting wire v, durmo* the ﬁrst revo-
lutions of the cylinder. | |

In Fig. 6 18 illustrated the constructmn
wnereby the stylus has an independent lat-

70

75

30

eral swing, the stylus arm being held by a

pivot p, in the supporting piece W, which

turns upon the pintle M,1n the same manner
that the stylus-arm does in the constructions
previously referred to. Y is a spiral spring
with one end attached to the stylus arm op-
posite to the pivot p, and the other end to the
hooked portion of the feed-block arm, and by

this spring the stylus will be properly held

while being cleaned by the brush ¢ and also
will be Stmted into the 1ecord groove in a
proper manner.

For the purpose of eonvemently 01111:10* the
shaft D, it is slightly flattened or glooved for

Qo

05

a short distml ce inward fromthe end at which

the key is applied, as indicated at m, Iig. 4.
In Fig. 1, Z’ is a resonating chamber and Z

- a supplemental chamber over thediaphragm.

The construction and arrangement of the

shaft D and its supporting parts illustrated

in Figs. 1, 2, and 4 will be found very simple
and convement for the purpose of removing
and replacing the cylinder ¢, when it is. de-—

sired to renew or change the record ring, for
by loosening the screw s, the shaft may be
pushed through the sleeve d, sufficiently far

to allow the cylinder ¢ to slip off the end and
be turned down upon the horizontal portion
of the arm e, from which it can be readily

100

105

110

removed. When_eonstructed with a sleeve

d’ as shown in Fig. 9, both the screws s, and

{, should be loqsened when the cylinder is to

be removed.

The form of the ridges and grooves in ‘the
record-plate and the feed-bloek and the man-
ner in which they are interlocked, is clearly
shown in the enlarged view FKig. 3, and will

not need further explanatlon

- I claim—
1. In g phOllOﬂ“lELph a sta,tlona,ry cyhndel-

‘shaft, a record-cylinder normally free to slide

longitudin ally thereof and to be rotated there-

on, independent mechanism to rotate said ¢yl--

inder, and external mechanism to engage

115

120

12§

therewith and cause it to move lonmtudmally. _

on said shaft, substantially as deseribed.

2, In a phouoﬂ'raph a record-cylinder and
driving-mechanism therefor, a stationary axle

‘upon which both are supported and rotated,

and a feeding-device which causes said cyl-

inder to move longitudinally of said axle when
| rotated thereon substantially as described.

130

- 3. Ina phonomaph a phonogram- cyhnder |




. a supporting-shaft, mechanism to move the.

- cylinder longitudinally of its shaft and mech-
‘anism for giving the said cylinder and its
shaft differential.rotary motion for the pur-

pose substantially as described.

“inder which is normally free to slide and to

IO

- rotate thereon and is provided with a spi-
~ ral groove of substantial depth upon its pe-
riphery, and a record of sound - vibrations

~ within said groove, afeeding-deviece which en-

- gages with the ridges between the cylinder- |
~grooves to control its sliding movement upon
the shaft, and driving-mechanism to rotate |

s

the ecylinder thereon, substantially as de-

~geribed. e - i
9. The combination in a phonograph, of a

~ phonogram-cylinder which has a spiral groove

~~ in its periphery, a stationary axle therefor,
driving-mechanism to tarn the ¢ylinder there--
on, and a grooved feeding-device which en-
~ gages with the grooved surface of the phono-
- gram and gives the cylinder an advancing
motion longitudinally upon its axle, substan-
tially as described. - - o
6. In a phonograph, a phonogram-cylinder,

. 20

& supporting-shaft upon which it is normally

20

35

cause 1t automatically to engage with the
grooved periphery of thephonogram whenever

201, | lly as described.
7.In a phonograph, having a diaphragm for
reproducing sound-waves, a cylinder which

carries a phonogram provided with a spiral- |

~ groove with a record of sound-vibrations in
the bottom thereof, a ribbed feeding-device

""4('-_-,

held between the said diaphragm and ¢ylin-
der and adapted to engage with or be disen- |
gaged from the ridges on the said cylinder, |
and a reproducing-stylus normally held in a _
- position with relation to the ribbed feeding- | which defines its record groove, and a ribbed
feeding-device which has a eylindrically con-

device which will locate the point of the sty- | | _ ly !
~cave contact surface to engage with said spi-

las and the apex of one rib of the said feed- -

- ing-device in a single plane which is perpen-

- ~ seribed.

53

dicular to the diaphragm, substantially as de-

.
[

- - and an automatically operated disengaging

“lever by which the diaphragm-frame is first

 raised and the reproducing point and feed-

60

~initial position, substantially as described.

block ‘are successively disengaged from the

phonogram, when it is to be returned to its

9. Inaphonograph,arecord-plate provided

-with a continuous groove of substantial depth |
~in its surface and a record of sound-vibra-| -
Witnesses:
- & J. Burrow,
- T. J. CUNNINGHAM, -

5 tions in the bottom of said groove, a‘stylus
- which substantially fits the record portion of |
- the groove and an independent feeding-de- 1

4. In a phonograph, a eylinder-shaft, a cyl- |

“a‘phonogram or record of sound-vibrations
‘and areproducing-stylus, of mechanism which
-causes the stylus to traverse the said record,
‘and - a stylus-cleaning brush which is auto-
-matically caused to strike across the point of

8. In a phonograph for reproducing sound-
~vibrations a diaphragm held in' a hinged |
frame, a reproducing point attached to a piv- | eylinder provided
~oted lever and supported thereby between the |

- phonogram and the diaphragm, but unat-
‘tached tothelatter; aribbed feed-block which |
‘co-operates with ridges upon the phonogram

~substantially as deseribed.

. 503,610

vice Whlch éngages Wlth ’the tops Of th e"'ri d ;é.' oS

which define the groove and thereby causes

‘a traversing motion between the stylus and

70

record-plate when the phonograph is oper-

ated.

- 10, In a phbnog}aph,"' a. fepmdﬁéing dia-

‘phragm, a phonogram containing a record of

sound-vibrations in a groove thereon, and a

parallel to the surface of the diaphragm, sub-
stantially as deseribed. 7 -

~ 11. In aphonograph, the combination with

ey e T T

seribed. .

- 12. In a phonograph, having a record of
~sound - vibrations and reproducing - stylus,
~mechanism which causes thestylus totraverse
{-Sh _ ‘the said record, an antomatically operating
- free to slide longitudinally, a feeding-device |{

ce | stylus-cleaning brush and a seraper therefor,
Jindependent of the stylus, and mechanism to - | |

substantially as deseribed. -

13. In a phonograph, provided with a rec-

- . r | ord-plate containing a record of sound-vibra-
- the reproducing stylus is in contact with the |
- record thereon, substantially

14, In

‘ral ridge and which is supported by pivots
‘which are parallel toits own axis and that of
|- the record cylinder, substantially as de-
‘seribed.

- 15. The combination in a phonograph, of a

with a spiral groove upon

‘1t record surface, a feeding device provided
with a ribbed surface which is.the counter-
.part of a'section of the grooved surface of the
¢ylinder and
‘shaft on which the cylinder may turn and
‘slide, a diaphragm-holder hinged to the pho-
| nograph-frame and adapted to be automati-
1 cally raised by the movement of the said cyl-
inder and thereby successively raise the re-
‘producing stylus and the said feeding-device,

ngages therewith, a stationary

-

~ JOHN W. MACKINTOSH.

75

stylus between said diaphragm and phono-

gram supported independently of each upon
| an arm held by a pivot upon which it isadapt-
ed to swing in the arc of a circle in a plane

‘the said stylus after each complete traversing .
-of the record -thereby, substantially as de- _

03

tions in a groove thereon, a reproducing-sty-
lus supported upon an arm held by a pivot
‘upon which it is adapted to swing in the arc
of a circlein a plane parallel to the surface-
of the diaphragm, a stylus-cleaning brush,
and a spring to hold the stylus in position for
-the.action of said brush, substantially as de-
‘seribed. T

70O

105

| a phon'ograph, _th'e phoﬁogra’,m'—cylin- o
der normally free to slide longitudinally of
| 1t8 shaft and provided with a spiral ridge

11O
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