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To all whom it tay concern: - o |units, 2 and 3 six units, and 1,-2 and & 556
 Be it known that I, BENJAMIN S, DEAN, 2 | seven units. The means for producing tones.
citizen of the United States of America, @nd of this description forms no part of the
a retident of ban Franeisco, county of San present invention, but, for a complete under-

& Francisco, State of California, have in- | standing of my system 1n this connection, 1
 gented certain’ new and useful Improve- | will herein refer to a co-pending: application 60
ment in Registering and Recording Means | Serial No. 288,987, filed November 256th,
for Musical Instruments, of which the fol- | 1909, egl ‘which such system 1s. shown and

aimed. . | |

lowing is .a specification, reference - being | ¢l

10 had to the accompanying drawings, formmg | My present invention relates not to the .
 a part thereof. . - R T2 | neans for producing the tones, -but-to the €5

My invention relates to improvements in | means for registering and recording tones
pegistering and recording means for musical | produced by perforating a record sheet, so

. Instruments, and particularly to:means con- ‘that such tones may be reproduced 1n another -
15 trolled in its operation by a musical instru- | instrument, and the main object of my m-
ment when played-to pertorate music record | vention 1s to so record and register that, not 70 -

“sheets, such music record: sheets being af- | only will the tones ‘be reproduced, but they

 terward employed for producing the melody | will be reproduced with the varying expres-

- played. The particular class of mtsic vec- | sion intensities with which they were origi-
- 20 ord sheet is one which is arranged to have nally produced.- . - ...~ - AR
v+ geveral . perforations therein for each tone | In order that the present invention may be 76
*ﬁ*. ~* to be produced differently located width- thoroughly understood, I will now proceed

~ wise of the sheet in accordance with the ex- | to describe the same with reference to the
. pression_desired. 4 |

o i. To canse the production accompanying drawings which illustrate
- 2b6°0f a _perfm'a:tion’.pi'operly located, £ provide | certain embodiments thereof, and will then
- an operating bar, which 1 herein term an'in- | point out the novel features in claims. 80
" ertid bar, oné for-each ot the finger keys-of | In the drawings: Figure 1-is a view in .
~ the instrument on which the original melody side elevation of a mechanism of this de-
- is played, and which 1s directly operated by | scription. Fig. 2 is a diagrammatic view
80 movements of the said finger keys or some | showing the electrical connections and cir- .
~ other moving part of the instrument action. cuits which cause the operation of the per- 85
The inertia bar is arranged to be moved | forating devices. Iig. 3 is a detail frag-
different distances, in.accordance’ with the | mentary view of the end of the inertia bar
 strength of the impulse transmitted thereto, | including the contact | member = carried
-85 and properly located perforating devices are thereby. Fig. 4 is a view 1n transverse sec-
~ operated in accordance with the distance | tion of the inertia bar. . Fig. 5.is a view in 90
. which the inertia bars are caused to travel. | side elevation of a structure constituting a-

B '.-I_-.prefel‘gblyL_empl(}}r? three perforating de- “modification of the mechanism shown in the

vices for each tone, the-three perforating | other figures. Tig. 6 is a detail face view .-

. 1 .

40 devices. representing, however, a: possible | of the stationary contact member thereof.

~variation of seven different degrees of ex-|. Referring first to the. form of mechanism 95
pression 1ntensity. . Referring to the per- shown in Figs. 1 to 4 inclusive, 10 designates.
- forating devices as 1, 2 and -3, we may as- conventionally the ordinary finger key, or

S sume...;thﬂ_t._,pelffqratilig*d_evic_e: 1 produces a other movablce part in a musical 1nstrument
) 45 perforation 1in the record sheet which rep- | action, the operation of which arnd of stmilar

[ pp——

resents an intensity of ohe unit; perforating. | finger keys is intended to be employed.for 100
device 2 will produce a perforation repre- | the production of a perforation record, by
~ senting an intensity of two units; perforat- [-which similar playing may be effected in
" ing devices 1 and 2 will then produce per- | automatic instruments. - An inertia bar 11

- 50 forations:which, talken together, may. repre- | 1s pivotally mounted-upon a fixed pivot 12
" sent an’intensiy. ol three units; then, if | ata point beneath the said finger key 10, the 105
) _perft’ji;}i,j;ing--’-d‘éﬁ@.@, 3 be made to produce 2 | finger _;key.being:cﬁnnected_With”'the inertia- -

- perfordtion. representing - four units, per- ) bar by means of a link'13, a spring. 14, and

o for,atmgdewe%l«md 3 will represent five | an adjustable connection. The said adjust- -

" p—

; 1 .




- able connection includes stirrup 15, which

~ which is secured

10

z()

L

1nertia bar 11 _
‘under the influence of the spring 14,

1t as a tube of stiff

1s pivoted to the. bar 11 gt 16, a stem 17 se-

cured to the stirrup, and a turnbuckle 18

by -manipulation of “which sultable adjusi-.
ment 18 obtainad. o

19 designates an extension, one end of
* A}

said inertia bar 11, constitutes a lmiting
stop ‘to limit the extent of movenient of ihe
toward

The inertin bar 11 is preferably so con-

structed as to be as Tight as possible. in the.

present form of nyy mvention, I have shown

paper (szee Fig. 4 which
shows a-cross section thereof), the tube of
paper being reinforced by wooden blocks 20
at various points and wherever aclditional
strength is needed. A guide 21 1s secured
beneath the said bar upon which an adjust-
able weight 22 ig mounted, said weight be-
me adiustable toward and away from the

|

pivotal point 12, so that the mometit -of

- 1nertia of the bar with respect to its pivotal

31

point may be varied: At its extreme outer

end, the inertia bar cariies a contact mern- _-
ber 23, preferably made of thin spring metal,
contact member is adapted to engage

This . .
with various contact pieces carried by a mem-

~ ber 24, here shown in the form of a lever piv-

39

49
45

- 50

29 carried by the link 13,

oted at 25, and adapted to be moved toward
Near its

and away from the inertia bar 11.
upper end the said member 24 is connected
by means of a'link 26 with bell crank lever
27 pivoted about a stationary point 928,
The other-arm of the Del] crank lever is ay-
ranged in the path of movement of a hutton
the said bLutton
nrranged to engage and
lever 27 upon its
time the. finger key 10 is operated. The said

member 24 is retracted to a normal rest posi-
tion by means of a spring 30, a stop 31 lim-
1ting the said rearward movement when the
! + The first effect

finger key

10 1s operated.
will be to

rock the inertia bar 11 npon its

pivotal support 12, lifting the free end there-

of, which will cause the contact member 923

to travel along in front of the face of the

contact pieces 82 carried by the member 24,

The final movement of the finger kev will

. cause the button 29 to operate the bell cranl

55 ]
60

65

ever 27, so as to pull the
toward the inertia bal, )
certaln of the contact Pleces 32 to engaoe
with the contact member 23, The contact
member 23 is arranged to close circuit he-

tween certain of the contact pieces 82 when

member 24 gverp

such contact is made, and to operate. perfo-

rating devices in accordance with just which
contact ‘pieces are engaged. ©

~In the "diagrammatic view Fig. 2, yef-

erence characters 33, 84" and.

tast to the link 13, and the
‘other end of which Joosely srounds: the
stem 17, and, butting against the face of the
the - finger key 10

vYices 33, 3L and 85,

sald Roemian cluiracters

10 pProduce

tance permiited,

rock the bell crank
pivotal support 98 every

_ the key 10 is struck
thereby compelling

employed, which is

89 represent |

perforating devices which are cpnnected hy
sultable wires with various contaot Pieces 32,

and the various eontact pieces 82 are shown
in this fgure dragrammatically, this portion

of ihe figiyve representing snbstantially a
face view ¢f the end portion of the membey
or lever 24,

Ahese perforating devices may
comprise, as indicated conventionally in {he

[ drawings, punciies 52 earried by the arma-
-ture levers, and

co-acting dies 53 secured in
stiitable fixed positions, By tracing out the
circaits, it will be scen that there are seven
sets of contact pieces througl which eireuit

70

may be closed to produce a stiigle, multiple -

O permutative action of the perforating de-
! dn-the said diagram-
matic view Iign 2, 1T have marked off the
Varions groups of contact members 32 by the
Roman characters I to V1I inclusive, the
representing  the
varylng intensities of expression recorded
by the perforating devices. '

The manner in which the various groups

of circuit nmienihers-32 are selected by the
meinber 25 of the bar 11 is as tollows: Tt
the finger key 10 be depressed
A& Very soft tone, the inertia bar
b owill Be caused to {ravel the entire (iss
S0 that, when finally

lever 24 is moved forward, cireuit will be

closed tlirougsh the group of cireuit closing

members 29 epresciiied by the reference
character I, aud which aye located at the
extreinity of the member 94 11, on the
other hand, the fngen Bey 10 1s depressed
wWith a sharp blow, vhe inertia of the Lar 11

| will eppose movemend theveof, which inertia
will have (o be overcome by the spring 14,
This inertia will be overcome with different

rapidities by the spring 14 in exaet pro-
poriion o ihe tensity of the blow o1ven
to the Ley 10, and, as theever 1¢ alwiys
operates to pull the moember 94 forward at
the end of itg stroke, different oroups of
cireult: closing meiihirg 52 wiil engage (he

well nnderstood. . ¥ 14 arentesi
Hupactive Torce Le delivered (o the kev 10,

the member 24 will he moved forward he-
Tore tie mertia har will have had time {0
‘make

K€ any appreciable upward movenent,
and-hence circuit will be elosed throngh the

group VIT of civenit closing pieces 32, and

the various degrees of infensity with which
between the maximum
and the mnimum will vesult iy engaveient
of the other Aroups ot circuit closing pieces
between I and VII, = |

dn Figs. 5 and 6 T have shown a shioht

modification of this, but acting wpon exactiy

the same principle. In this case a bar 40 is

s connected to the. ey
lever or other part of the musical mstramert
action

prvot pm which is carried by a rod 43, the

by a link 41, and is prvoted at 42 o o

80

gently, so as

the

95 -

100

neinber 23 carvied by the 1od 11, as will be
possible

115

125

4
'

130
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. position, stops 46 and 46* limiting such re-

- able to move, but, 1f the finger key 1s struck
1.0 | mber 49 ¥ | ed 10 De-oper OV 1
“able .to move upward more .or. less against | o, yielding-ineans for opposing the move-

930,788 o I 8

lower end of which is plunged mto & ligquid,
and is provided with a head 44. ' A spring
45 tends to return the bar 40 to a normal.

“turn mevement. - In this instance, a quick.
“blow will lift the free end of the bar carry-
ing the contact member all the way up be-
fore the part carrymg the pivot pin 42 1s

-. L]

with a softer blow, the mémber 43 will be

the resistance of the liquid in the vessel 47;

which acts directly upon the top of the
head 44. In this case, therefore, 1t will be |

15

~-ance with the impactive force transmitted to |
“the said lever, by the liquid in the vessel 47,

20

:39

 normal engagement with a metallic piece
35
the perforating devices.

 to ‘the force of the blow imparted or trans-

60
" ient thereof in proportion to the force of

65" 2, In an apparatus of the class’ de_écj?ibedﬁ-. -

~ bar.40, said spring 45 has, the function only |
45 .
 {ion,.and In mo way ‘acis as a yielding de-

seen that the inertia of the bar 40 is .re- |
sisted to a greater or less degree, In accord-

and a proportionate degree o1 movement
will be transmitted to the said bar m exact
aceordance with the-intensity of the blow.
Groups of contact pieces 48, similay to the:
contact pieces 82 in the other structure, are |
‘herein provided, the contact pieces. in the i
present instance, however, being stationary.
The bar 40 carries a contact member 49,

~ which -operates’ only when the bar is tend-

“ing to return to its normal position. ‘that
‘is to say, when the bar 1s moving apward

electric_civenit is not closed, the said mem- |

ber 49 then resting upon an insulating part |

50, but, on the return movement or -while
the bar is at rest, the said member 49 is -

51, which forms a common return for all:
- - The contact mem-
ber 49 is very flexible and hence the iric- |
tional resistance in running over the surtface
of the contact pieces will not be suifictent to
unduly retard the movement of the bar at
that end . thereof. ~It will be noted that,
‘while the mechanism shown 1n Fig. 5 em-
ploys a spring 45 connected with the inertid |

-

of returning the .said bar to a normal posl-

vice, as does the spring 14 of the mechanism

shown in Fig.s1. The liguid contained 1in

“the. vessel 47, together with the part 43, 44,

acts as a yielding device to yieldingly op--
“pose movements of the bar 40, in proportion

‘mitted E‘jgli'eirétﬁ, ‘while,' in 'the mechanism
shown in Fig, 1, the spring 14 operates for |

1. Tn an-apparatus of the class described,
thie combinatjon with a movable part adapt-
ed to-be operated by a blow imparted there-
to, of means controlling the extent of move- |
the blow  delivered, and recording means |
controlled by the said part in accordance:
with its extent of movement. . =

in accordance with the force of a-blow 1m-
parted thereto, of clectric ‘cirenits closed 1n

accordance with the extent of movement of

said inertia bar, and recording means con-
trolled by the gaid cirenits.© |

. 3. In an dpparatus of the class described,
the combination witha movable part-adapt-"
75

ed to be.operated by a blow 1m parted theve-

“the combination with an inertia bar, and
“means for controlling the movement thereof -

70

ment of $aid part, and ai eleinent operated

by the moving part but controlled as to the

sxtent of its movements by the said yielding

‘means, of recording mears confrolled by the
g1id element in accordance with the extent

of movement thereof. -~ - - :

i

80

4. In an apparatus of the class deseribed,
‘the combination with a pivoted inertia bar,
and means for transmitting the force of a
blow to said bar to. move the same, of yield-
ing means controlling ‘the extent of move-

85

ment of said bar in accordance with the

force of the blow transmitted, and record-
ing means controlled by the said bar in

accordance with its extent of movement.

5. In an apparatus of the class described,

the combination with a pivoted inertia bar,

force of a blow imparted.thereto, and re-
cording means controlled by said inertia bar

in-accordance with_ the extent of its'move-
‘ment.. - . S
6. In an apparatus of the class described,

‘the combination with a pivoted inertia bar,
of an inertia weight adjustably mounted

thereon, yielding means for opposing -the 95

100

civeuit closing means carried thereby, means’

for imparting movements to said bar, and
vielding means for opposing the force of a.
blow employed for moving said bar, of -2
plurality of contact pieces forming. cirenit
| terminals for engagement with the ciremt

105

closing member carried by. said bar, and an

electrical recording means in circuit with
| said contact pieces. AR
7. In an apparatus of the class described,

force of the blow to régulate the amount .of
movement imparted to the movable part in
accordance with the force of the said blow,

of a plurality of perforating devices, and
means for operating the same individually
jor collectively in accordance with the exftent
- | of movement of the said. movable part.
~ 8, In an apparatus of the class described,
the combination with a movable part adapt-
ed to'be operated by a blow imparted there-
to, and yielding means for. opposing “ the
force of the blow to regulate the amount

of movement impatted to the movable part

in acco

F

hlow, of a plurality of perforating devices,
and means for operating saine individually,

rdance with the force of .the said

10

“the combination with a.movable part adapt-
od to be operated by a blow imparted there-
to, and yielding means for opposing . the

120

125

iso .




‘collectively
with the
movable part. |

S In an appavatus of the class deseribed
th

ed to be operated by a
to. and yielding
force of the D]

of movement imparted (o t]

e

e movahle part
10 m aceordance with the force of the said
blow. of & circnit closimg member carried

by said part. «

‘or permutativély in accordance
extent of movement. of the said

e combination with a movable part adapt-

blow imparted there-
2 means for opposing the
ow to regulate the amount

member areanged to move

9305733

toward and away from the said circuit
closer, contact pieces carried by said mem-
ber, and means for moving the said contact-
.| plece carryving member to engage the ciyrenit
closer carried by said movable part after the
sard movable part has completed its move-
ment, | | -

T

BENJAMIN N, DIEAN
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