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~and a resident of San Francisco, oounty of
San Francisco, btote oi bahfomm have in- | sheet 1s employed In a muslca,l instrument or
~ vented ce1t¢1111 new and ‘useful Improve- ”?

ments in Registering and Reomdmg Means
for Musmal Instruments, of which the fol- |
“lowing 1s a epeolﬁcatlon reference being

had. to the accompanymg dramngs fmm—-_fi
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7o all ‘u,hom, ot mwy concern: = |
Be it known that I, BFNJAMIN b DEAN
a citizen of the Unlted States of Amerlea,,

'. 1110' a part thereof.

My invention 1"ela,tes to 1mprovements m
_Ieoostermg and recordmg means for musi-

.....

-cal. instruments, and partlcularly to means
controlled in 1ts operatlon by a musical in- | trate an embodiment thereof, and will then -
strument when played to perforate music | C
record sheets, such music record sheets be- |

ing afterward employed for produolng the 1

melody thus played

‘The particular class of ‘music record --

.. _sheet is one which is arr a,nged to have sev- | invention.

eral perforations therein. for each tone to |

~ be produced, dlﬁ'erently located widthwise

344,362,
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~cording means in accordance with the dls-j_.
tance to which it moves, so that w hile, in-
the specific mechanism of the co- pondmg,}
appheatlon I measure the force of the blow, |
in the present application .I measure the.

e
T

b0

duce the initial. tone; and

said movable
Specifically ‘I disclosed in such®ap-

plication an inertia device with means for'e_'_..ftaet member 13.
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Wik LT S S

L

yieldingly opposing its moveiment, the ylold- )

force of the blow

time in which it takes to complete the move-r'

ment_produced by the blow.,
The object of my 111venf1011 is. elmllar m
the present case to the object of the inven-

Ing means being. employed to measure the |
In the present apphc‘z—}
tion I emplmT means which. 1s timed 1 its
movement in accor dance with the time ‘ex-
pended in imparting a movement to the fin- |
oer key of a‘musical instrument’ (or to some
other movable part of the musical instru- |
ment action), such means contr ollmg the re-

be thoroughly understood, I will now |
ceed to describe the same w1th reference to
‘the “accompanying drawings which illus-

in end’ elevation of certain parts
| a diagrammatic view illustrating the electric |
mrmuts employed between the circuit closing
means ond the perfor 1t1nfr or recordmg B
?__devmes |

mg to produce a 11'11181(‘,‘11 1e(301d in which

' there is not only a record of the tones to be

'_-I'eproduced but also of the expression in-
'tellsﬂsy thereof 'so that, when the record

musical instrument player to reproduce the

_5_-111elody originally played, it will not only
cause the reproduction of the actual tones
but also reproduce the proper e\preesmn of

the same. -
‘In order tha,t m} pr esent invention may
pro-

pomt out the novel features i in olalms

Fig. 2 15 5 detail sectional view

| taken S‘leSt‘lIlfldlly upon the plane of the -
_ lme 92—9 of Fig. 1.
~of the sheet 3 in accordance Wlth the expres-_}.-
sion desired. B - _
~In a co- pendmg &ppllCELthIl Serlal No
filed simultaneously herewith, I.
hove shown and claimed reeordmg meane”
in which a movable pa,lt 15 given a move- |
ment, the extent of which is ploportlonate |
“to the force of the blow delweled to pro-
. combmatlon
with this, I have. shown leeordmg means
variously controlled in accordance with the
5 extent of movement of the
~_part.

3 18 a detail wew
Fig. 4 1s

Iig

Reference chamoter 10 doelgnates A’ musi-

__efll instrument finger key, or other movable
part of 4 musical instr ument action, the same
being moved with different demees of speed
1n the produetlon of a tone.
| key 10'is connected tluough a pin and slot 11
connection with one arm of a bell cr ank lever

12, the other arm’ of which carries a con-—

When the key 10 1s operated, the end

153 bof;w secured to a

while the

the tern‘mml as a whole 1s fomposed of a
piece of thin spring metal.
{ from left to right, as qhme doe(‘rlbed the
contact membo} 1.1111 first engage the cn:'cmt
termlml 15, The ecireuit 1onnmol

tion 111 the S(l].d co- pendmg appllcatlon, be~ [ 1.;1nued a,t a ehght .-,mu']e ouoee the path ot

The said finger

Two circuit

In 1ts movement

ar-

6O
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‘In the drawings: Figure 1 is a view in
_31de elevation of such parte of the apparatus
{in Wthh the same 1s embodied as are neces-

70
sary for a complete undexstondmg of the
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‘The bell crank lever 12 15
suitably pivoted at’ 14 to a stationary sup-
port.:
--connectmﬂ with the bell ¢rank level 12 rises
and swings the contact member 13 from left
to right as. viewed in Itig. 1.
ter mmale 15, 16, are :;umnued in the path of -
‘moveinent of the ealo contact member 13,
the contact meniber
| stationary part 17, and provided on its rear
face with Insulating material 18,
;ClICUlt terminal 16 13 secured at one end o
a stationary part 19, its free end being ar-
ranged to ‘;"Ield }w mo-on of the fact th‘lt -
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movement of the contact member 18, as will | Normally a spring 32 holds the armature

be readily understood by reference to Fig.
2, so that the said contact member will be
slightly deflected as it moves forward, the
sald contact member being made of Hexible
material to permit of this. Ifinally the said
contact member will pass over the end of
the said circuit terminal, and will then en-
gage the circuit terminal 16. The said cir-
cult terminal 16 1s made of thinner material
than 1s the contact member 13, and will yield
much. more readily, so that, as the contact
member passes completely away from the

- circult terminal 15, it will, in dropping over

the end thereof, force the circuit terminal
16 shightly rearward. The contact member
13 reaches the himit of its movement almost

- directly it leaves the circuit terminal 15, and,
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which 1t has been so moved.

In springing rearward in the manner de-

scribed, 1t will be in a position to pass to the
rear of the said contact terminal 17 upon its

return movement. During this return move-
ment 1t will engage the nsulated part 18,
by which it will be still further deflected
until, In reaching its normal rest position

(as shown in Fig. 2), it will be agaln per-

mitted to swing back to a position in which,
n 1ts forward movement, it will once more
engage the circuit terminal 15. It will not

so engage the said terminal, however, until
1t 1s again moved forward, as, during its
-entire rearward movement it was insulated
therefrom by the part 18. | |

The circuit terminals 15 and 16 are con-
nected, respectively, with electro-magnets 20,
21, said electro-magnets being connected
through a common return with the contact
member 13, and the said electro-magnets 20

and 21 operate, the latter for the purpose of

controlling a clutch by means of which
movements are imparted to a moving con-
tact carrying member, and the former to a
means for arresting the movement of the
sald member and locking it in a position to
A sutable
source of electrical energy is indicated at
131. Means are also provided, whereby the

-said locking movement operates also to close

00
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cireuit so as to control the recording means
in accordance with the position to which the
said moving part is moved. The clutch con-
trolled by the electro-magnet 21 comprises
two triction disks 29,
disk 22 being rigidly secured to a continu-
ously. rotating shaft 24, while the disk 93

18 loosely mounted upon the said shaft and

60
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carries an arm 25, at the outer extremity
of which i1s a circuit closing member 26.
The said disk 23 is held in its normal posi-
tion by means of a flexible spring 27, which
extends therefrom and rests against a sta-
tionary pin 28. The disk 23 is arranged to
be engaged by a lever 29, fulcrumed to a
stationary support at 30,-said lever carrving

1ment with the disk 29.

23, the said friction

and lever up against a stop 33. aud, m this
position, the disk 23 15 free from engage-
Tf, however. the
electro-magnet 21 be energized so as to at-
tract its armature, the lever 29 will be rocked
upon its pivotal support 30 against the -
fluence of the spring 52 to press the disk
23 acainst the disk 22. When this takes
place, the disk 23 will be rotated with the
disk 22, and such movement of rotation will
continue for so long a time as the eletro-
magnet 21 1s energized unless such movement
is stopped positively by some other means.

The armature 34 for the electro-magnet 20
is carried by a lever 85, and to the said le-
ver is also secured a segment 36, the face of
which is provided with a plurahity of
notches arranged substantially concentric-
ally with the axis of rotation of the shaft
94. The segment 36 as a whole comprises,
or includes a number of contact picces 37,
the said contact pieces being arranged in
circuit with recording devices 33, which may
conveniently comprise electrically operated
sheet perforating means. Such perforating
means may comprise, as indicated conven-
tionally in Fig. 4, punches 43 carried by the
armature levers and co-acting with dies 44

‘secured in suitable fixed positions. The ax- ;

rangement of electric circuits in the present

instance is such as to connect seven groups

of contact pieces 37 with three electro-mag-
nets 39, 40, 41 in such a way as to cause the
energization of the said magnets mdividu-
ally, collectively or permutatively in accord-
ance with the particular group of contact
pieces through which circuit 1s closed af the
time. - Specifically the contact pieces 37 ave
connected with electro magnets 39, 40 and
41 as follows: The lowermost group com-
prises four contact pieces, three of which
are connected, respectively with the said
magnets 39, 40 and 41, and the other of
which forms a part of a common return

which leads through the generator to the op-

posite side of the said magnets. The set
immediately thereabove comprises three con-
tact pieces, one of which 1s connected with

the electro magnet 40, the second with- the

electro magnet 41, and the third constituting
a part of the common return. The third
group from the bottom also comprises three
contact pieces, one of which, however, 1s con-
nected with the electro magnet 39, another

with the electro magnet 41, and the third

with the common return. The next or mid-
dle set comprises two contact pieces, one of
which 1s connected with the electro magnet
41 and the other with the common return.
The next or fifth group comprises three con-
tact pieces, one of which is connected with
the electro magnet 40, another with the elec-
tro magnet 39, and the third with the com-

the armature 31 for the electro magnet 21, | mon return. The sixth group comprises
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two- contact pmce& one. of whlch is connected

~with the electro. ma,onet 40, ‘and the other

- with the common return, and the seventh or |
-'uppermoet group comprises: two contact |
_pieces, one of which is connected with: the
--electro ‘magnet 39 and the other with the |-
- common retum "As a result of thlS.. it will |
- be apparent- that ‘when circuit- is - closed.
through the lowermost group by the. circuit
closmg member 26, all- Three of the electro
‘magnets will be operated and. three: pelfma-;:

10

tions will be made by the perforating:means;
wlien circuit is-closed - through- 1.11(, %econd-

‘group from the bottom, the. perfo ating de-
vices of the electro. maguets 40, 41 Wlll be
- operated and two per forations in. a selected

position will result; and when the cireuit 1s

closed through the third set, the electro mag-

20

25

- perforations by the operation of the electr __
magnetic devices 89 and 40 when circuit is |
closed through the fifth set and a single per-
foration by operation of the electro- -magnets
40 and 89 respectively when circuit is closed
through the %I‘{ﬂl and seventh setb of con-
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“nets 39 and 41 will be- muqed to operate and
to make two perforations, but the relative |
locations thereof will differ from the relative |
‘locations of those made by the electro. mag- |
netic devices 40 and 41 which were operated
~when the circuit was closed through the
Ina 3111111:»-11‘[ :,
| of selectmg means for- selectlng recordlng
-members to be employed in accordance with
‘the length of time during. WhICh the sald ele-
s-ment 1S moving. |

2. In apparatus of the cIass descrlbed -the
wmbuntmn with an element arranged to be.
moved in the production of musmal sounds,
of music- record sheet perforating means
a plurality of punches for the
said element, and selecting mean's for select-
- ing the punches to be employed in accord-
ance w1th the lenqth of time the said ele-
ment is moving 1n order to produce the
musical sound. -

second set of contact pieces.
manner a single perforation will be made by

_ operatlon of the electro magnet 41 when the

circuit is closed through the middle set, two

tact pieces.

-~ The mech amsm opemtes as iollows* When.-

a finger key 10 is depressed, contact, as. be-
~fore 111@11’51011@(1 1is first made with the circuit
530 as to close cireult through-__.
the electro- magnet 21 - The clutch disks 22, |
23 will then be caused to engage each other
and the arm 25 carried by the disk 23 wﬂl
be movrﬁd around with the disk 22 until cir-

terminal 15,

cuit is once more broken by the fact that

the contact piece passes away from the ecir-

cuit terminal 15 and engages the circuit

terminal 16. Engagement of the latter cir-
“cnit terminal will cause the 1mmed1ate ener-
oization of the electro-magnet 20, by which |
the beoment 36 will be drawn. toward the _*
- arm J-) causing the same to engage: the cir- |
- cut cloemﬂ* member. 96, and lockmcr the part
aoainst further' movement m elther ‘direc-

tion. In the engagement of the parts as

thus described, the circuit closing member
26 will be caused to close mrcmt through'_,
the particular. group of contact pieces 37
~which are opposite it at the time.
cause the proper electro-magnet or electro-
magnets of the recording devices 38 to be
operated, so as to‘*nnduce the proper record,
as will be well under&)t'}od ‘The group of_

This will

contact piecces 37 selected: by the circult
closer 26 upon the arm 25, will, of course,
be selected in accordance w 1t1_1 the amount ¢f

| circuit terminal 15,

| ].'!'u..{..i -Vr

comprising

mfn‘enlent whlch has. been nnparted to the

"arm..and this amount of movement will be
-directly proportional to the time which the

contact member 13 took to pass across the

upon the rapidity with which the finger key

10 is operated, so that the I‘ECOldlIlﬂ" means
Cwill be v 11‘1011&:1}7 controlled in direct rela-
“tion to the speed of movement of the finger
The - expression intensity of any tone'
produced by operating the finger key 10 is
Jdikewise governed by the speed of movement
~of the. ﬁﬂ cer ey 10, so that, by this means, -

LR

the expression mtenc,}.ty will be registered
-or recorded, and may be reproduced by the
".';-'emplwment of the proper reproducing
| means in an-automatic musical instrument
_or musical instrument plaver. designed to
‘be controlled by the record shuet produced
| bv the means heremn descrlbed

“ hat. I claim is: |
“In apparatus of tlﬁe class descrlbed the

."(‘011;1)111.;1’(1011 with a movable element and Te-
-cording means comprising a plurality of re-

(*01:'(11110‘ member% tor said movable element,

‘3. In apparatus of the class descrlbed the
combination with an element arranged to be
moved in the production of musical sounds,
of a part arranged to travel a distance pro-

portionate fto the length of time during

which said element makes such a movement,

recording means compriging a plurality of_ -
recording members for said element, and a

‘selecting device operated in accor dance with
the distance of travel of said part for select-
_ing the recording members to be employed.

4. In apparatus of the class described, the

combination with an element adapted to be

‘moved in the production of musical tones, .
of a dontinuously operating member, a
adapted to-be enﬂ'aged thereby during the
' tlme the said’element is moving, and record-
ing means controlled in accordance with the
distance said moving part 1s thus caused to
travel. . |

- 5. In apparatus of the class deserlbed the

of two e]ectrlc cirenits armnﬁed to be con-
ue(*utwe]v closed bv the saad element in Its
niovement, means ﬁldapted to travel durmﬁ'

.|-"11
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:(':,ombmatlon with an element adapted ‘to be
‘moved in the production of musical tones,

130_
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- the closing of the first said circuit, means | ranged to be engaged successively thereby,
-a movable arm, means producing the move-

engaging the same to prevent further move-
nent when the second circuit is closed, and
recording means operated bv the said en-

- gagement, and variously controlled in ac-

i
) |

20

cordance with the relative positions of the

parts when they were so engaged. .
- 6. In apparatus of the class described, the.

combination with an element adapted to be
woved 1n the production of musical tones,
ot two electric circuits closed successively by

«ard element In its movement, a movable

arm, electro-magnetic means included in the
first said circuit for causing the said arm

to travel, circuit closing means, an electro-

magnetic means included in the second said

civeuit producing the operation of said eir-
cutt closer, the particular cireunits controlled

thereby being .governed in accordance with
the position of said movable arm at the time

of operation of said circuit closer, and musié

record sheet perforating means controlled by
the said circuit closer. . _
7. In apparatus of the class described, the

combination with an element adapted to be

‘moved 1 the production of musical tones,

of a contact arm controlled. In 1ts movement

by said element, two circuit terminals ar-

930,739 .

X .. 2 _
ment of sald arm during the time contact

1s made with the first said circuit terminal,

‘means engaging sald arm and preventing

further movement thereof upon the engage-
ment of the second said circuit terminal,
sald means comprising a plurality of circuit
terminals through which circuit is closed in
accordance with the position of the said arm

when engagement is made thereby, and music

record sheet perforating means controlled
by the last said circuit closing means.

8. In apparatus of the class described, the
combination with an element adapted to be
moved m the production of musical tones,
of a plurality of music record sheet per-
forating devices, and means for operating
the said music record sheet perforating de-
vices singly, collectively or permutatively in
accordance with the duration of time within

which the said arm is caused to make such

a movement.

BENJAMIN S. DEAN.

‘Witnesses: -
GEORGE A. MalENE,
ExrserT WiLL1aMson.
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