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-and may be thoroughly responsive and
_cient in operation. Certain features of the

UNITED STATES PATENT OFFICE.

" CHABLES F. STODDARD, OF BOSTON, MASSACHUSETTS
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1,253,744,

7o all whom it may concern: y
_ Ba it known that I, Cxarres F. STODDARD,
a citizen of the United States, residing at

Boston, in the county of Suffolk and Com-.
monwealth of Massachusetts, have invented

an Improvement in Musical Instruments, of
which the following description, in connec-
tion with the accompanying drawings, is &
specification, like letters on the drawings

‘representing like parts.

This invention relates to pneumatic musi-
cal instruments; and pertains more particu-
larly to improvements in construction where-
by 'the parts of such an instrument may
be assembled in convenient compact forgil,
e -

invention pertain also to structural improve-
ments which contributé strength and stabil-
ity to instruments of the character described.

The invention may be best understood by

. reference to a specific illustrative embodi-

25
- 80

ment théreof shown, merely by way of ex-
‘emplification, in the accompanying draw-

ings. .~ - ..
g %?1 the drawings— .

Figure 1 is a diagrammatic view of an
action showing a series of motor-pneumatics
in section on a line'1—1 of Fig. 6;-

Fig. 2 is an enlarged detail of certain
parts. shown in Fig. 1; the plane of section
1s-on. the line 2—2 of Fig. 8; ‘

Fig. 8 is a plan view of {wo motor-pnen-
llr‘mtics partly in section on & line 3—3 of

fig. 15 o R
- Fig. 4 is a detail bottom plan view of part
of a motor-pneurnatic valve mechanism here--

“inafter described;

40

- sticker: B, i‘ocki’nE‘

60
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. Fig. 5 is a detail front elevation (vieWed
from the right in Fig.; 1) of the tiers of
motor-pneumatics; and, ,

Fig. 6 is a detail rear elevatiox} of the tiers
of ‘motor-pneumatics viewed from the left

Referring now to Fig. i—there is shown
a key A which, when struck, elevates a
-2 'string D, at the same

the ldtter to strike

" time withdrawing from the string a dam-

per:b. o LT ,
Instead of being actuated through the key
‘A, the hammer action may have applied to

»its wippen F a sticker G controlled by a

idle) open to. atinosphere.

invention, is of importance.

o hammer C and causing -

- Specifichtion of Letters Patent.  Patented Jan. 15, 1918,
Application filed January 9, 1908. Serial No, 47 1,471 L

motor-pneumatic H. The specific motor-
pneumatic H illustrated in Fig. 1 is nor-
mally (wlen its corresponding hammer is

the preumatic H is closed to atmosphere and
opened to the tension or suction in the wind-
chest, which collapses the pneumatic H, and
therei)y elevates the sticker G, rocks the wip-
pen F and operates the hammer action for
striking the string D. R - ‘

The construction of the motor-pneumatic
H, as exemplifying certain features of thig

B5

When desirved, -

60

85

It has been customary heretofore to asso- .

ciate with a motor-pneumatic a
a secondary. valve forcontrol
way.or another, the operation of the pneu-
matic. So far as I am-at present advised,
such primary and secondary- valves have
been, at least in a large measure, structurally
separate from the pneumatic itself, thereby
necessitating a more or less bulky structure
io accommodate the‘di‘fferént\‘sgparate‘parts. :
It is one of the objects of this invention, $o--
to assemble a motor-pneumatic and its con-
trolling valve mechanism, as to admit of an
extremely compact arrangement. This ob-

Fr'ima_ry and
i

ng, in one

70

78

80

ject may be conveniently and pmcticablly~ :

‘effected by the construction shown in Fig,

For illustration, the-pmpumatic H is rep-
resented as being uhder the ultimate control
of a tracker 6 codperating with the usnal
perforated rote sheet (not shown). Tha
tracker & may have. the usual vents, one for

‘each riote. A vent 7, for instarice, may lead

to a duct 8 which communicates with.a’
diaphipgm chamber 9 to which atmosphere
is.admitted whenever a perforation of the

- note sheet registers with the vent 7. Atmos-

phere in the chamber 9 distends its. dia-
phragm and thereby elevates a duplex pri-
mary valve 11, the office of which will be
described presently. , ' ‘

" The board 13, in which the. diaphragm
chamber 9 may be formed, is so related to
the opposed board 14, that there intervenes

‘between them.an exhaust chamber 16. - Re-
~ferring to Fig. 4, the exhaust chamber 16

is preferably in constant communication
with a wind-trunk 17, which in turn com-
municates with the main wind-chest which
may be exhsusted in-any practicable man-
ner, as by sy of the means already knowr

85
90
o
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105




in the art. Thus, the working tension or
exhaust for actuating the motor-pneumatics
may be always availabje In the exhaust
chamber 16. :
5 Referring again to Fig.-1—there ig pro-

vided, preferably by means of a recess in the -

top board 14, a diaphragm chamber 19, hav-
ing a duct 20, which leads to a port con-

trolled by the primary valve 11. Preferably’ .

10 secured to the diaphragm of the chamber 19
{as by being cemented thereto) is a valve-
governing device exemplified by a depend-
mg stem 21. In position to cobperate with

. - the stem 21, but preferably not actually con-

15 nected thereto, is o motor-pneumatic govern-
ing valve 23, The valve 23 may coiperate
with the stem 21, or its equivalent, through
the agency of a block 25, which may_be
cupped or otherwise constructed partially to

20 embrace the end of the stem 21. It is pre-
ferred, at least with the- specific arrange-
‘ment shown, that the block 25 have a sub-
stantially frusto-conical recess to receive the
stem 21, so that when said stem is moved to-

25 ward the bloek 25, or vice versa, the two
will tend to center themselves and register
automatically.

Cobperation between the stem 21, or its.
equivalent or substitute, and the valve 23,

.80 may be contributed to effectively by pro-
viding some means to apply a yielding force
to the opposite side of the valve 23 from the
stem 21. For instance, a light coil spring 27

may be interposed between the face of the

85 valve 23 and a bridge 28, shown in Figs. 1,2
and 4, as extending across, but not closing,

“the outlet port through the movable bellows.

board. . :
The motor-pneumatic H may have a sta-
40 tionary board 80 fixed to the under side of
the board 13; and a movable board 32 hinged
in any practicable manner to the stationary
“board 30.
A passage 34 may lead from the exhaust
45 chamber 16 to the interior of the pneumatic
H; and the passage 34 may be closed, as oc-
casion requires, by means of the valve 23.
The seat for the valve 23 preferably con-
sists vf‘an annulus 35 of felt, chamois, or the
-50 like, for deadening the sound of impact of
the valve 23 and to sapply a tight closure
in cotperation with the valve; and the an-
nitlus 85 preferably encircles the passage 34
and may be countersunk in the inner face of
55 the stationary bellows board 30. -

The movable bellows board 32 of the
pneumatic rL has a port 36 to atmosphere,
and the same may be closed from within by
the valve 23 by moving the latter to the posi-

. 60 tion shown at P just below, in connection
>with the motor-pneumatic I. Preferably, in
«closing the passage 36, the valve 23 seats
‘upon an annulus 38, similar to the annulus

B, which may be of felt, chamois dr the
5 lke. ’

1,26%044

Referring to Fig. 2—the annulus 38 may
be secured to and backed by a support 39,
of felt, pasteboard or other suitable ma-
terial, which may in turn be supported by a
plate 40, of metal if desired, which plate, 70
at its periphery, may overlie the outer face
of the movable bellows board 32 around the
port 36, and may be secured to said board,
as by screws 41 shown in Fig. 4. '

Preferably the annulus 38, support 39 and 75
plate 40, or their substitutes, are substan-
tially unitary in construction so that by re-
moving the screws 41 (Fig. 4) all of the
parts arve permitted to be withdrawn from
position to give ready access to the interior 80
of the mator pneumatic. The aperture in
the bellows board 32 to receive the annulus
38 and the other parts connected thereto,
may be large enough to permit withdrawal
of the valve 28 when the annulus and other 85
parts connected thereto have been removed
as described. The bridge 28 or other means
for supporting one end of the spring 27 may
be formed integral with the plate 40 or may
be secured thereto in any practicable man- g0
ner,

It is preferred that all of the movable
parts, as the stem 21 and valve 23, be of as
light weight as practicable so that their
inertia. shall offer minimum resistance to 95
prompt response in operation. For instance
the stem 21 may be made of a light wood.
The block 25 may also-be made of light
wood; or else the block or its equivalent
may be substantially integral with the valve 100
23, and the whole may be made of aluminum.

If desired, the valve 23 may be made of-
card-board or aluminum and the block 25
may be cemented thereto.

Referring to Fig. 3—the diaphragm cham- 105
ber 9 is there shown as communicating by a

assage 45 with the duct 8 shown in Fig, 1.

"o exhaust the chamber 9 when the same has
been closed to atmosphere a passage 46 leads
therefrom to a bleeder vent 47, and the latter 110
communicates with an upwardly inclined
duct 48 (see the lower part of Fig:. 8) which
enters the exhanst chamber 16 at 49. The
bleeding vent 47 may be provided conven-
iently by a constricted opening in the end 115
of a thimble of metal or the like; as shown
in Fig. 8; and this thimble may be mounted
in the passage 48, as by threading into it.
Preferably the passage 46 and bleeder vent
47 communicates with each other through an 120
intervening chamber 50, which extends to
the outer face of the board 13; and is there
provided with a transparent closure, siich as
a plate 51. of mrica of glass. " The plate 51
may be readily secured in place by cement. 125
When any stoppage occurs.in apparatus of
this sort, it is most likely to resu]t from an
obstruction of the blesder vent; and the ar-
rangement just described permits ready in-
spection of the bleeder vent 47 and also per- 180
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" valve 23 downwardly ag
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mits the same to be clenrred when necessary

by merely stripping off the trangparent plate
51, after which it'may be readily cemented

‘in place. Also the thimble supplying the

bleeder vent: 47 may be readily withdrawn
to be cleaned,‘ repaired; or rép!gaced‘ by an-

other. '’ _ S

- The above described mechanism operates,
for: the purposes of the specific illustration,
as follows, Atmosphere, admitted at the
vent 7 in'the tracker 6, traverses the duet 8

‘and - distends' the ‘diaphragm of chamber 9, -

thereby lifting the duplex primary vaive 11,
This closes communication between the ex-.
haust’ chamber 16 and the secondary dia-
phragm chamber 19; and also opens the
chamber 19 to atmosphere through the duct
20 and past the disk of the primary valve
11, Atmosphere thus admitted te the cham--
ber 19, distends the diaphragm thereof and
depresses the stemi 21, thereby forcing thi.
inst the force of
spring 27, and causing said valve to seat on
the annulug 38 to close the ports 36.. Thus,
at least momientarily, the parts take the posi-
tions shown at'P'in Fig. 1. Depression of =

“the valve 23 opens communication fromi the

30

35

410

45

&0

56

60

~nection will the miotor pnewmatic H,

L1

. will“remain in the positions

vshaust chamber 16 through the passage 34
to the interior of the motor pneumatic H;
fromi which airis rapidly exhausted; causing

_ the same to tollapse, elevate its sticker G

and sound its corresponding note. Thus the
parts asume the positions ghown at Q in.
Fig. 1. oo
%f the vent 7 continue wpen, the parts
shown at Q,
communication between the interior of the
motor pneumatic and the exhanst chamber,
16 being maintained so that the correspond- -
ing action is held in active position. When,
however, the vent 7 is closed, atmosphere is
exhausted” from the diaphiagm chamber 9
through the bleeding vent 47, and permits
the valve 11 to assume the position .shown
at R. S B
~When the diaphragm of chamber 9 col-
lapses’ (see R Fig: 1) and the valve 11 de-
scends, communication is reopened hetween
the secondary diaphragm chmmber 19 and
the exhaist chamber 186, thereby balancing

#

- pressuresson opposite sides of the secondary

diaphragm and pérmitting the valve 23 to
assume the position shown at R, - This may .
be assisted by the spring 27 contributing to
thrust the valve 23 upwardly against its seat

>

.85 This shuts off ¢xhanst from the interior

of the motor pneumatic and opens the same
to atnmiosphere throngh the port 86, and
thereipon permits the paris 1o resume the
positions shown at the top of Fig. 1 in con-
w~

tegarding the spring 27, it should be said
that the same is not indispensable, for this
reason: When the parts are in the position
shown .at Q (Fig. 1) atmospheric pressure

- This is opposed by atin

against upward

3

= of-the valve 22,
ere acting upon
the greater area of the secondary diap ragm
of chamber 19. Thus the downward pres-
sure on said secondary diaphragin-prevails
and holds the valve 25 closed downwardly
ressure of atmosphere on
the va;ve itself.. When, however, atmosphere -

acts. upon the lower fac

“is exhausted from the diaphragm chamber
19, the upward pressure

of atmosphere on
the valve prevails; and the valve, even with-
out the assistance of the spring 27, would be
forced npward sguingt its seat 85.
the spring 27'is thus not absolutely neces-
sary, it is desirable in that it 1oy serve to
hold thewalve in normal inaetive' position
when the mechanism is idle, instead of per-
mitting it to-drop to its lower seat snd re-

uiring to be returned pneumatically when
the operation of the mec]hanism begiog.

In the described illustrative arrangen
it will be noted that the plane of the vilve
23 is.at one time substantially perpendicular

1) moay be.at an angle to the stem. 21, To
accommodate these different’ angular rels-
tions of thoe stem and valve,

70

75

While

30

. to the stems 21, and-at another time (P, Fig. -

99

the end of the

stem tnay. be rounded to cobperate with a -

correspondingly shagy
nected to the valve; f
in the block 25 may
With such an arrang s yalve'may be
entively free from any ‘improper restvaint.
in its different movements and Taay be al-
ways maintained in proper centered relation
"oty seats and the stem 21, R

As shown in Figs. 1 and 6, the
pneumatics ave arranged in four tiers, H, 1,
J and K. "The individual pneuniatics of dif-
ferent tiers may be in staggered relation
permitting their respective stickers to le in
the same plane alined across the width of the
piano action. A'guide rail 60 having aper:
tures to receive and guide the stickers, may

i$ ol OF ¢ons
ance, the recess

“motor

- be mounnted in any practicable situation, as

upon “the stationary bellows hoards 80 of
the top tier of pneumatics, -

As-illustrated in Fig. 1, each sticker G of
the top tier is rigidly mounted on its mov-
able bellows hoard 82 and to aceommodate
the resulting oscillation of the sticker about
the axis of movement of the bellows board,
the guide vail 60 hag for each swch sticker an -
enlarged aperture 61. - The contacting parts
of a_ sticker G and wippen F preferably
stand substantially in the line of centers of
their respective oscillatory movements; and
therefore their conjoint oscillation involves
miniroum relative movenient one on the
other. - . ‘ v

The lower tie I, M and N
are preferably s 1 by the gnid-
ing apertures of the rail 60 to insure travel
in proper paths; and to accommodate such
ogcillation as may oceur the stickers may

i

‘s of st
ugly engag

rRtd

Y

a roupded bottom.

100

105
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130




10

15

20

. provide the main part of the chamber: 16,
Tt has an aperture extending through it to"

25

be connected to their respective bellows
boards by opposed parti-spherical nuts 63,
64 having their convex faces adjacent. The
upper end of each sticker may be capped by
a felt pad 65. .
The top board 14 and board 13 (Fig. 1)
having between them the exhaust chamber
16, may extend from end to end emtirely
across -each tier; and the exhaust chamber
16 may likewise extend clear across the tier
constituting a chamber common to all the
pneumatics of the tier. It will be noted that
the top board 14 is of very simple construc-
tion, it consisting merely of a flat board hav-
ing recesses therein to provide @ secondary
diaphragm chamber 19 for each pneumatic,
a short duct 20, and a port extendin

The bottom board of the exhaust chamber
16 is likewise of very simple -construction.
It is channeled nearly from end to end to

provide, in part, the port 34 for each pneu-
matic.. It is recessed to provide a primary

. diaphragm chamber 9 for each pneumatic;

80

85

and each said chamber 9 has entering it a

duct 45 and a duct 46. Likewise each cham-.

ber 9 is accompanied by a chamber 50 and
a passage 48 containing the bleeder vent
thimble. The cabinet work to shape these

boards in finished form is exceedingly sim-

ple compared with that usually encountered
in supplying parts for actions of a com-
parable character, such as have been used
heretofore; and this constitutes a very sub-

© gtantial commercial advantage of economy.

40

45

50

55

60,

65

The top board 14 and the bottom board
13 of each tier may be assembled by simply
screwing them together face to face; and
they are preferably provided with some clo-
sure which will serve to make the joint air
tight. Such a closure may be supplied con-
veniently by a strip of paper 70 or the like
{Figs. 2 and 5) glued completely around the
entire tier and forming a unitary and effec-
tively air-tight joint. :

To facilitate rupturing this joint to per-
amit separation of. the boards 13 and 14, &
groove 72 may be provided in the rear of the
strip 70, permitting a knife edge or a point-
ed instrument to be inserted through the
strip into the groove, and then run along the
groove. to break the strip so far as desired.
This is obviously more convenient. than
scraping or otherwise breaking the strip 70
when it is desired to part the same. The
groove 72 may be supplied conveniently by
rabbeting the upper edges of the board 13,
or corresponding edges of the board 14 or
both, if desired, or in any other practicable
way. ’

A like construction of closure comprising
a strip 70 with or without a groove 72, may
be employed in any practicable pesition for

; clear-
through the board for the primary valve 11.

1,258,744

closing joints in the pneumatic mechanism,

as, for instance, at the points 74, 75 and 76
shown in Fig., 5. : .

Referring now to Figs. 3 and 5, the bot-
tqm board 18 of the top tier has an aperture

78 by which the exhaust chamber 16 for the

upper tier communicates with the trunk 17.
As shown the trunk 17 extends through a
spacing block 80, secured to the under side
of the bottom board 13 and through a ma*-

70

76

ing spacing block 81 secured to thé top board .

142 of the second tier. The trunk 17 likewise.

extends through the top and bottom boards

of the second tier and through the exhaust.

chamber 16* thereof. The remaining tiers
having the top boards 14° and 14, are trav-
ersed in like manner by the trunk 17. Xach
of the spacing blocks 80, 81 may be du-
plicated between other s,(ijacent tiers; and
they preferably extend clear across the tiers

“from front to rear, as indicated by dotted
‘lines at the left of Fig. 8. Screws 87, 67

(Fig. 3) may pass through the successive
boards and spacing blocks to secure together
all the tiers. S . .
- Fig. 5 shows the arrangement of spacing
blocks and the like at one end only of the
tiers of motor pneumatics and associated
parts. As will be understood by those
skilled in the art the spacing blocks may be

‘duplicated at the opposite extremity of the
tiers, either with or without a second trunk

17. In this manner the tiers may be con-
nected at opposite ends in a unitary stack to
be supperted in any practicable manner in re-
lation to the usual hammer actions of a
piano, or comparable actions of any other
instrument. When supported only at their
extremities the tiers are likely to- sag for
want of support at intermediate points
along their lengths; it is preferred there-
fore to supply strengthening means about to

‘be described.

In the typical piino action, for instance,—

as is well understood by -those familiar
with the art,—there are certain “breaks”

or spaces between the hammer actions, at

Fig. 6 illustrates one of these breaks 90, in
which a strut or the like, such as a metal
plate 92, is secured to.the respective tiers,
A block 93 may be secured to the bottom
board 13 of the top tier and the plate 92
fastened thereto by screws. . Said plate may
be screwed also to similar blocks on the re-
spective bottom boards of the second tier
and of the third and fourth tiers. This strut

i plate 92 supplies effective means inter-

or
' me(fiate the lengths of the tiers for properly

spacing them apart and for supporting them
cgllectively as a unitary structure. The
strut 92 may be supported in any practicable
manner at its lower end if desired. :
Ta contribute further to the strength of
the structure, each tier may have secured

80

85

90 .

95 -

100

105

110

intervals along the width of the’ action. .

115

120

128

180 .
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along its length a girder 95, preferably of
metal ; and the same may overlie the closure
strip.70 and be secured in place by screwing
to the board 18 of each tier. These girders
g5 alone, whether in single lengths or sec-
tional, tend to stiffen each tier and to sup-
port the same against sagging. Said girders
together with one or more struts 92 and the
described "arrangement of the tiers, supply
an exeeedingly stable, unitary construction,
which is at once compact and convenient to
insert and remove from the piane action and
very easy to take apart and assemble.

Tt is to be understood that the invention is
by no means limited to the specific details
of construction, organization and mode of
operstion hereinbefore described in-connec-
tion with the specific.disclosure of the draw-
ings. On the contrary the invention is sus-
ceptible of-varicus embodiments such as will
appear to those skilled in the art. It is by
no means indispensable that all the features
of the invention be used conjointly, since
they may be used to advantage separately.

Claims: . : »

1. In a musical instrument-the combina-
tion of a pr umatic; a secondary. valve

“within said pnaumatic; a secondary cham-
ber having a d° »hragm for controlling said

valve; a suppo:t ¢oaxial with the valve to

provide for relative angular movement .of

said valve and support and to control said
movement; and a primary valve mechanism

to govern the pneumatic condition within

the secondary diaphragm chamber, ,

2, In a musical instrument the combina-
tion of a pneumatic having ports in oppo-
site boards ‘thereof; a valve controlling
diaphragm; and valve means controlled by
said diaphragm and including a stem and

substantially unyiel'ing valve member

. mounted thereon for universal relative an-

45

60

ular movement to enable said valve -mem-
er slways to maintain & proper centered
relaticn relative to said ports respectively
and to its stem. ' '

3. In a musical instrument the combina-

‘tion of a pneumatic; a diaphragm chamber
having a diaphragm above the valve; valve .

controlling means depending from said dia-
phragm; a valve for controlling said pneu-
matic and bearing against said controlling

means; and means to hold the valve in posi-

55

tion while providing for angular movement
of said valve relative to said sustaining
mmeans. : ‘

"4, In a ravsical instrument the combina-
tion of a pneumatic having ports in opposite

1,253,744

. boards thereof; a vvavlve’ adapted. to seat

against said ports respectively; a valve stem
upon which said valve is mounted for uni-
versal angular movement; a spring nor-
mally sustaining said valve; and a valve
controlling diaphragm to operate the vaive
in opposition to said spring.

5. In a musical instrument-the combina-
tion ¢f a pneumatic; a floating valve for
controlling the condition therein; valve
sustaining means, including & spring, acting
upon cne face of said valve but disconnected
therefrom; and pneumatic means acting
upon the other face of the valve but dis-
connected therefrom, :

6. In a pneumatic valve mechanism for
musical instruments, the combination of a
diaphragm chamber having a downwardly
facing diaphragm; a depending valve con-
trolling device secured to the diaphragm

‘of said chamber; a valve separated from

but acted upon by said device; and means
to maintain said device and valve in opera-
tive rélation.

7. In a pneumatic valve mechanism for
musical instruments, the combination of a
diaphragm chamber having a downwardly
facing diaphragm; a depending valve con-
trolling device secured to said diaphragm;

"a valve separate, from said device but

governed thereby; .and yieiding means
to maintain said device and valve in opera-
tive relation. ~.-

8. Imamusical instrumenthaving“breaks”
or intervals in the tone sounding -action
thereof, the combination of a p'urality of
tiers of motor pneumatics; and supporting
means for the tiers of said “breaks” or
intervals. ‘/ S

9, Inamusical instrument having breaks”
or intervals in its tone sounding action, the
combination of a plurality -of tiers of mo-
tor pneumatics; and a strut to support said

tiers at a “break” or interval.

10; Tn & musieal instrument having a
“preak” or interval in its tone sounding ac-

tion, the combination of a plurality of tiers-

of motor pneumatics; a strut common to the
tiers in said “break”™ or. interval; and a
strengthening girder common to the pneu-
matics of a tier. ‘ -
In testimony whereof, I have signed my
name to this specification, in the presence
of two subscribing witnesses.
: CHARLES 'F. STODDARD.
Witnesses: E ‘
Hexxiy L. Lrovyp,
Gusrave W. Ripeery,
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Corrections in Letters Patent No. 1,253,744

It is hereby cortified that in Letters Patent No 1,253,744, granted-January 15,
1918, upon the application of Charles F. Stodderd, of Boston, Massachusetts, for
an improvement in ‘ Musical Instruments,” errors appear iu the printed specification
requiring correction as follows: Page 5, line 41, claim 2, before the word “ substan-
tially”’ insert the article @; same page, line 96, claim &, for the word “of ’ read ai;
end that the said Letters Patent should be read with these corroctions therein that
the same may conform to the record of the case in the Putent Office,

Signed and sealed this 26th day of February, A. D, 1918.

" [sEAL.) " F. W. I CLAY!

Acting Comussioner of Patents.
Cl 84—178.



