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" left. . Fig. 3 is a,vertical sectional view of |

“plan, partly in section, o

UNITED STATES

PATENT OFFICE.

GUSTAF W. PAULSON, OF BELMONT, AND RUDOLF PAULSON, OF BOSTON, MASSACHU-
SETTS, ASSIGNORS TO HENRY F, MILLER & SONS PIANO' COMPANY, A CORPORATION

OF MASSACHUSETTS. ,:.

S ST " PNEUMATIC PLA¥ER-ACTION. -

To all «whoi it may concern:

Be it known that we, Gustar W. Pavr-

sox, a citizen of the United States resid-
ing at Belmont, in the county of Mi(idlesex,
and. Ruvornr Pivison, a citizen of the
United States, residing at Boston, in the
county of Suffolk, both in the State of
Massachusetts, have invented new and use-

ful Improvements in Pneumatic Player-.

Actions, of which the following is a speci-

Thig invention relates to an improved

. pneumatic “player action for pianofortes:

and other key-board instruments, and one of
the objects of the inventionis to' provide an

apparatus of this class in which the valves

for contrelling the action of the pnenmatics
aceording to changes of préssure within the
conduits leading to the tracker bonrd. or bar
shall be embodied in'individual units de-
tachably connected to said.conduits and to

the power.chamber so that each unit may be.

remeved independently of the others to in-
spect, adjust, repair or replace the unit or
any of

The invention has for its object further
to provide a player action which shall be
simple in its. construction and which shall
occupy a minimum amount of space and
<hall be capable of being placed above the
key-board of an upright prano; and the ob-
ject is still further to make it possible to
provide
the pneumatics and the abstracts of the
pianoforte action and to eliminate much of
the leakage and friction. which- have con-
tributed toward the lack of sensitiveness of
operation of player actions heretofore..

The invention -consists in the novel fea-
{ures of construction and in the combina-.

tion and. arrangement of parts set forth.-in

- the following specification and particularly

pointed out I the appendéd: claims. :

Referring to the drawings: Figure 1 isa
pnenmatic player action embodying our in-
vention.  Fig, 2 is a sectional view taken
on line 2—2 of Fig. 1, looking toward the

the player action. Fig. 4 is a detail hori-
zontal section of one of the units which con-

.1ts . compenent parts .without dis-.
mounting any other part of the player ac- |
tion. ' o

a more direct. connéction between.

a portion of a-

. specification of Sgtters Patent.  Patented Apr. 28,1914,
Application filed October 18, 1908 Serial No. 523,277, oo

tain the primary and secondary valves show-
ing the conneection between the chamber be-
neath the primary diaphragm and the con-
duit leading to the tracker %:)r;rd and show-
ing also the connection between said cham-
Der and the air tension or power chamber.
-Tig. 5 is a sectional perspective view of one
of the units containing the primary and
secondary = valves and their actuating
diaphragms with the parts in their normal
positions. Fig. 6 is a sectional perspective
view similar to Fig. 5 except that the parts
are shown in their abnormal positions. Fig.
7 is a- developed sectional view taken on the
irregular line 7-—7 of Fig. 1. Fig. 8 is a

the units containing the primary and sec-
ondary valves and showing the arrange-

.ings which form the air tension or power
chambers and showing also the means for
supporting said caslngs upon the piano cas-
ing. i

Like numerals refer to like parts through-
out the several views of the drawings.

In the drawings, 10 is a music sheet ex-
tending across the tracker bav or board 11
and conveyed across said tracker board: by
a music roll 12 and take-up spool 13 in the
usual and well known manner. The tracker
board 11 is provided with the usual pas-
sages 14 to which atmospheric air is ad-
mitted intermittently by slots 15 in the mu-
sic sheet brought into register with the pas-
sages 14 as the music sheet is fed there-
across in the usual manner. A series of
superposed. casings 16 simiilar to cach other
in_construction are provided, respectively,
with air tension or power chambers 17 com-
munieating withi a vertical passage 18 which
is connected by a conduit .19 to the well
known wind chest, not shown. :

‘The casings 16 are detachably connected
to each other in any suitable manner and are
connected to a plate 20 beneath the lower-
most casing by a vertical bolt 21 having at
its upper end a thumb-nut 22. The casings
16 are supported on and detachably secured
at each end thereof to two brackets 23 se-
cured to the piano casing in any -suitable
manner. Rach of the casings 16 has se-
cured to its under side a series of conduits

‘95, preferably formed of metal, and at-
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" hown in Fig. 3, the block 45

iached to the casings in such a manner that
when the casings are dismounted it is un-
necessary to remove said conduits from said
casings. Iach of the conduits 25 of one
cusing 16:is connected by a flexible conduit
96 to a preferably metallic conduit 27 se-
cured to a casing 28 ‘thereabove, the latter
conduits being connected by flexible con-
duits 29 to the tracker board 11 in the usual
manner. o R A
The conduits 25 lead into passages 30 in
the casings 16. By connecting the tracker
board to the passages 30, as just described,
instead of providing continuous flexible con-
duits forming the sole, connection therebe-
tween, the assembling and dismounting of
the player action is very easily and conven-
Jently accomplished. Tach of the casings
16, for convenience of manufacture, is prei-
erably made up of two boards 31 and 32,
each board 31 being grooved in its upper
side to form the air tension or power cham-
ber 17 and the board 32 being secured there-
to in such a manner as to form the upper
wall of said chamber. - - e
Each board 32 is provided with a series of
recesses 33 in the upper side thereof, these
recesses  being covered - by " flexible dia-
phragms 34 and thus constituting a series
of power or striking pneumatics. It -will
be observed that the upper side of each dia-
phragm 34 is exposed to the atmosphere at
all times-and the arrangement is such that

the player actien i;s_pcndered'very compact
and-this arrangement.

especially vert ically”
makes it possible;to_place the player action
above the key-board as. well as permitting
a more . direct _connection between the dia-
phragms- 34 and the abstracts of. the piano
action. - R L
. Secured to the;upper side of each of the
diaphragms 3% is » ‘reinforcemernit 35 hav-
ing ears 36 thereon to which is. pivotally
connected a lever 37 fulerumed at 38. The
rear ead of each lever 37 carrics an adjust-
able abutment 39 preferably consisting of 2
serew  having screw-threaded engagement
with said lever and each of these screws en-
gages & cushioned projection 40 upon one
of the abstracts41 of the piano action.
Secured. to the front face of each of the
casings 16 are a series of casings 42 each of
which is held in place by two screws 43.
Tach of these casings, for convenience of
manufacture, 1S formed of two blocks of
wood 44 and 45 placed {ogether, as clearly
' being provided
witha primarydiaphi‘agm recess 46 and a
secondary’ diaphragm recess 47, the former
Lieing covered by a {lexible primary dia-
phragm 48 and the Jatter by = secondaty
diaphragm 49. '

. The primary recess 4G communicales witht

A=2]
<

5 tering therewith

30) through a passuae 50 regis-

1he passage
and

46 and in the passages

|

sald recess communi-

1,094,808

cates with the air tension chamber 17
through a pin
pin hole, for convenience of manufacture,
being formed in a plug 53 inserted in the
block 45. It being understood that at all
times during the operation of the player ac-
tion there exists within the chamber 17 an
air tension, it will be evident that an air ten-
sion will normally exist within the recess
leading therefrom to
the tracker board 11 and- that air is being
constantly drawn from these passages
through the pin hole 51 during the opera-
tion of the usual exhausters, not shown.

. Located above the primary diaphragm 48
is a primary valve 54 having a head 55 lo-
cated in a recess 50 and having.a shank 57
located in a passage 58 which connects said
recess to 2 recess 59 located above the pri-
mary diaphragm 48. A washer 60 which is
Jocated above the primary valve is provided
with an aperture 61 so that the vecess 56 is
open to the atmosphere at all times. - The
communication between the passage 58 and
the recess 59 is controlled by a valve 62 rest-
ing upon-and preferably secured to the pri-
mary diaphragm 48 and this valve supports
the stem 57. Forming the valve 62 separate
from the sten 57 not only cheapens the cost
of manufacture and renders easy the assem-
bling of the p:n'ls,'but it also permits the
primary valve 54 to be lifted from its place
by simply romoving the washer 61 and in-

hole 51 and a passage 52, said-’
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verting the casing 49, thus making it posst- ’

ble to clean du
wary valve.
When in action;
move as one piece
constitutes a part
since when the parts are in the
Jhown in Figs. 8,5 and 7, the head 55 shuts
off _cmnmunication between the recess b9 and
the outer atmospherc through the passage
3 and recess 56, and when the air tension
helow the diaphragm 48 is removed
valve 62 closes and cuts off such communi-
cation by lifting into contact with
per wall of the recess 59 The passage 59
communicates through an irregular passage
63 formed partly In ihe block 41 and partly
in the bleck 45 with the sccondary recess 4
and thus it is apparent that when the pri-
mary valve 54 1s lifted by the action of the
primary diaphragm 48 air at atmospheric
pressure is admitted through the aperture
61 and connecting passiies to the recess 4
to act ou the under side of the secondary
diaphragm 49. - ' -
T.ocated above
49 is a sccondary valve 64 consisting of
head 65 and 2 fluted shank 66. The head
65 is located in a recess 67 and the upward
movement thereof is limited by a washer
¢8 having an aperture (GIN )

The recess 67
communicates with one of the recesses 93

t from the seat-of the pri-
the stem 57 and valve 62
and-the valve 62 in effect
of the primary valve 5%

the secondary diaphragm

position .
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through & passage 70 formed partly in the
Llock 44 and partly in the board 32 so that
when. the secondary valve is in its normal
pusition, as showrrin Figs.:2, 5 and 7, the
recess 83 1s in communication with the outer
atmosphere and the atmospheric pressure
acts upon hoth the upper and lower sides:of
iphragm 34. e
. TEE 357 66 of the secondary valve 64
extendd’déwnwardly, through-a passage. 71
.and’is’adapted to be lifted by a cushion 72
secured to_ thie upper side of the diaphragm’
49, The passage 71 may be arid preferably
is provided with an annular metallic seat
78 for thé secondary valve G4. The passage
71 communicates with .the.air tension pas-

- _sage 17 through a passige 74 formed partly
~within the block 44-and partly; in the board

290

- shown' in :Figs. 2, 5 and 7 -to-the position |
“showii'in Fig.-6;$aid valve is:adapted to.cut.

25

31 ard thus it'will he evident that when the
“secondary . valve ‘is lifted’from the position

“off communication between-the recess 33-and
open: communicas,

. the outer atmospher:

" tion between: said recess; and: the air:ténsion -

" chainber 17:throtigh the passages:70, 71 and.
_ 14, the consequénce being that'an air tenSion
" is then created in the recess-33 and the dia-

3J

o -

DX AN

“phragm 34 is.forced downivardly by: the at-
‘mospﬁ’nere acting upon the upper side there-
of. . The passage. 74 communicates at all

times with the recess 59 through a short’

passage 75 so that the diaphragm 48:s nor-
_mally balaunced, orin other, words,:there is
an equal tension on’ both sides thereof; and
_the_ primary "Valve 54 is held .closed by-the

. combined action of gravity. and. the atmos-
 .phere." - - T e e At

40

. important adyantages.

“Fach of the casings 42 with the parts con-

taincil therein ; constitutes -a distinét unit;’

there being one of these units for each strik-
ing pneumatic. This coustruction has two
In the first place, by’

“ thuy arvanging all of the-parts controlling

45

50

55

GO

G5

cach striking, pneumatic in the form of a
unitary structure independent of the others,
if any particular note is imperfectly struck
by its respective pneumatic, the particular
demountable casing which contains all of
the pacts controlling that particular strik-
_ing puuematic may be removed for inspec-
tion, repair or réplacement. . In the second
place, Ly this arrangement of -the parts the
connecting passages are made so short that
the action is thereby madé more responsive
than has herelofore been possible. :
Tl genceral eperation of the pliyer action .
hercinhefore specifically desevibed is as fol-
lows: Agsuming that an aiv tension nor-
mally exists in, the passages leading !from

the tracker board 14 to the under side’of the |

pritary diaphragm 48, the 'parts Wil oc-
cupy the poesitions shown in Figs: 2, 3,5 aud
u

7. When a-slot 15 in the musie sheet 10
comes into register with one of the passages

1,094,808 3

14 in the tracker-board 11, atmosplieric air
rushes inwardly thevethrough to the under
side of the primary diaphragm 48 aud the
area of said diaphragm being greater than
the area of the head of the primary valve

54 and for the further reason that an air
‘tension exists above the primary diaphragm,

said diaphragm is lifted and thus lifts the
primary valve 54. Thelifting of the primary
valve admits atmospheric air, as hercinbe-
fore described, to the under side of the sce-
ondary diaphragm 49 and as there exiz(= an
air tension above said diaphragm the same is
lifted thereby lifting the secondary valve Gt
from its seat 73 and seating the upper side of
said valve against the washer 65, Tn this
way%f‘ie atmosphere is cut off from the pas-
sage 70 and recess 33 and said passage and
recess are then in communication with the

assages 71 and 74 and the air tension cham-

r 17, the consequence being that the pres-
sure_is reduced in the recess 33 bhelow at-

‘mospheric and the atmospheric pressure on
.the upper side of the diaphragin 34 forees
the:. same: ~downwardly, therchy

acting
through the lever 37 to lift the abstract 41
thus.causing: the hammer of the piano, not
shown, to strike in the well known manner.
Wheén the passage 14 is subsequently closed
Ly the music sheet 10, air is drawn from the
connections’ leading from said passage to
and through the pin hole #1 and through the
air tension chamber 17 to the wind chest and
‘exhausters,. not_shown.
thus been created in the recess 46, the pri-
mary diaphragm 48 drops and the primary
valve closes communication hetween the un-
der side of the secondary diaphragm 49 and
the outor atmosphere so that the secondary

‘valve 64 then cuts off commuunication be-

75

85

§0

95

A tension having |

100

105

tween the recess 33 and the air teusion or -

power chamber 17 and opens comminnication
between said recess and the outer atmos-
phere and the diaphragm 34 being then in
cquilibrium is lifted by the weight of the zb-
stract 41 and the other parts of the piano
action, not shown, connected thereto.

118

The construction described herein not only

has the advantage of making it possibic to
casily remove the units containing the pri-
mary and secondary valves for inspection
and repair, but in addition the censtruction
of the pneumatics is such that there are no
sliding ‘stems which require packing and
which would cause more or less leakage in
the system, and moréover the parts oper-
ate with Jess friction. This construction
also has the further advantage that it 15
much more | simple . than player actions
heretofore and is more compact, occupving
less space vertically.  This construciion also
makes it possible to place the player action

i above the key-board. and to permit more

direct connections between the pneumaties
and the piano abstracts. :
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Having - thus described our invention,
what we claim and desive by Letters Patent
to secure 18: .

1. Tn a pneumatic action for musical in-
strumeénts, the combination of a maln cas-
ing forming a vacuun chamber, a series of
striking pnewmatics, a tracker provided with
a series of ports, said casing being provided
with a series of ports leading from
vacuum chamber, a series of ports respec-
tively leading from said pneumatics, and a
series of ports respectively’ connected to said
ports of said tracker, o series of distinct
wnitary independently demountable casings
cach provided with a port registering with
one of said perts leading from sald vacuum
chamber, a port registering with one of said
ports leading from said pheumatics, and a
port registering with one of the ports con-
nected to said tracker, and means compris-
ing a primary valve and a secondary valve
located_in said demountable casings respec-
tively for controlling the communication be-
(ween said striking pneumatics and said
vacuum chamber. S N

2. In a pueumatic action for musical in-
struments. o wind- chest provided with - a
vacuum chamber, a striking pneumatic and-
a tracker in.combination with a distinct uni-

tary demountable casing provided with ‘a’

plurality of ports adapted to register with
a plurality of ports located in the . walls ‘of -
<aid wind chest, said -wind chest ports -con-
neeted to said vacuumt “chamber, to’ said
striking pneumatic and to said traclker, re-
spectively, and means comprising a primary
valve and a secondary valve located in said

demountable casing, respectively, for con-

_trolling the communication between said

striking - pneumatics, and -said vacaum
chamber.. . R .

3. In a pnewmatic action for musical in-
struments, the combination of a rhain casing
forming a vacuum chamber, & series offstrik-

ing punetinatics, a geries.of tubes leading to'|

the tracker, said casing being provided with
4 series of ports leading from said vacuum
chamber, a series of ports respectively lead-
ing from sald pneumatics, and 2 series
of ports respectively connected -to said
tracker tubes, a series of distinct unitary
independcntly' demountable casings, each
provided with a port registering with one
of said ports leading from said vacuum
chamber, a port registering with one of said

in said pneumatics, and 2
port registering with one of the ports con-
necled to said tracker, and means located in
«aid demnountable casings for controlling the
communication between said striking pneu-
maties and said vacuum chamber.

4. 'In a pneumatic action for musical in-
struments, a wind chest provided with a
vacuwm chamber, a striking pneuuuitic and
a tube leading to the tracker, 111 combimation

said |

1,094,808 L

with a distinct unitary demountable casing
provided with a plurality of ports adapted
to register with a plurality of ports located
in the walls of said wind chest, said wind
chest ports connected to said vacuum cham-
ber, to said striking pneumatic and to said
‘tracker tube, respectively, and means located
in said demountable casing, for controlling
fhe communication between said striking
pueumatics and said vacuum chamber.” . “75
5. In"a pneumatic action for automatic
musical instruments,-the combination of a
‘wind trunk,'a.,‘maih"pneumatic; a controlling :
pneumatic supported independently of the: . .
- main pneéumatic and. cominunicating there- gg’
with through a part carried by. the wind
irunk and also communicating with the wind
trunk, said controlling pneumatic being pro-
_vided with main pneumatic controlling de- .
vices embodying a diaphragm chamber, and .
a tracker “board duct communicating di-
rectly with said -~ diaphragm cham
through the wind trunk, and a tracker
board --¢onnection having communication..
with thesaid duct and being free from snd
independent of the controlling pneumatic. .- =
6. In a -pneumatic- action for automatic
musijeal ‘instruments, the combination of a
coritrolling : pneumatic embodying a  dia-
‘phragm chamber, a passage having commu-
nication only with said chamber and lead-
ing therefrom through the bagk of the con-
trolling pneumatic, a wind trunk commu-
“nicating with said controlling pneumatic,
‘i passage formed in the wall of the wind ;
trunk out-of communication +ith the trunk
and communicating with the first said pas-
sage of the coutrolling pneumatic, a tracker
board ‘connection for the second said pas-. -
sage, and a main pneumatic communicating 1o¢
with the controlling pneumatic through the -
wall of the wind chest, said controlling-
pneumatic being detachably secured to the
wind chest. -~ o
7. In a .pneum:\tic action for automatic
musical instruments, the combination of a
wind trunk, a main pneumatic, ‘two pas-
sages fermed in the wall of the wind trunk

70

o

110

and extending through the outer face there-

of, one of said passages communicating with 315
the wind trunk and the other directly with .
the ‘main pnewmatic, a controlling pneu-
matic having registering passages commu-
nicating with the first two said passages re-
spectively, means for clamping the’ control-
ling pneumnatic . directl and removably
agninst the wall of the wind trunk, said con-
trolling pneumatic émbodying diaphragm -
chamber, a passage extending directly from
the diaphragm chamber. through the intier
face of the controlling pneumatic, said wind
trunk -embodying a third passage. and out
of communication with the trunk and -com-
municating with the last said passage; a&

120

iracker board connection free from the con- is¢
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trolling prneumatic and communteating with
the satd third passage and means within the
¢mtrolling preamatic for controlling com-
mnunication between the first two said pas-

sages of the controlline pneumatic asso-’

ciated with a diaphragm in said diaphragm
chamber. 7 )
In testimony whereof we have hereunto

set our hands in presence of two subscribing
witnesses.
GUSTATF W. PAULSON.
. RUDOLF PAULSON.
Witnesses:
Touis A. JoXEs,
Sapre V. McCarTuy.



