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WILLIAM G BETZ OF: BUFFALO NEW YORK

: PNEUMATIC ACTION

'1;1:74;867, o

' T 0 aZl whom zt may concern:

Be it krnown that I, WiLriam G BETZ,
a citizen of the. Unlted States, .and a resi-

dent of the city of Buffalo, county of Erie,
and State of New York, have invented cer-
tain new and useful Improvements in. Pneu— :
‘matic Actions, of which the followmﬂr 1s a

- specification.

.10

My invention relates: to 1mprovements in
pneumatic actions especially ~adapted “for
use in piano plavers, and-has for:its object

 the production of a pneumatic- action which

15

will be of snnple and economical construe- -
,rfmtred at the under side of said diaphragm.
;The arrangement is such, as will be seen,

tlon, sensitive and . quick- qctlna in ‘opera-

‘tion, and of high efﬁmency in use.

Other - ob1ects will -appear: hereinafter.
The invention consistsin the combinations

and arrangements of parts. heremafter de-ﬁ

- seribed fmd claimed.

20

~ forming a part of this; spemﬁcatlon, and in

:—"25

30

reference to the accompanying drawmﬂ

which,

. Figure 1 is a centml sectlon through ‘L:;
pneumfltlc action embodying my: invention,
and Fig. 2 is.a section taken on subst‘lntmlly‘

line 2z—a of Fig, 1.
The preferred form: of constructlon qs

llustrated in the drawing comprises a main

vaguum chqmber 1 Wlnch ~when:the action

“ - ig installed in a piano,: e\tends the - entire

85
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width of the instrument.

sk;l]ed in theart.

‘Formed inthe: member 9 is ‘L p'lsswe 5
the outer end of which is r1d‘mted to. be: con-.‘
nécted by means of a- pive 6 with one of -

the onenmos in the tracker bar of, the 1n-

strument’ in which. the: mechqmsm ig “in--
~_stalled. “Said passage.5 is'in constant com-~

munication ‘with the vacuum chamber 1-by

" means. of a restricted passage, generally.
known as a vent, 7.-. The inner end of the
. -passage. 5 terminates ina port 8 over which :

-is arranged a: flexible diaphragm: 9. of Tub-

- ber- cloth Jeather or other suitable material.

55

. The port 8 1s. enlarged -in’ cross’ sectloml

area with régard to the passage. way: 5,

but is: quite- shallow, having only sutﬁment:

Spec1ﬁcat10n of I.etters Patent

The invention will be best understood by .

~jacent end of the- lever 10.
ment is such, as will be seen that, when the -

‘This chamber is
Aformed by an upper member 2, a- lower -
member 38, and spacing strips 4 arranged .
at the edge DOl‘thHS of the members: 2.and -
3. ThlS main- vacuun - chamber;: when the
“action -is in use, is connected with ‘a suit--
-able’ - suetion | mechanism:. for _constantly. ..
‘maintainine a partial vacuum in said. cham- -
ber. as will be readily. understood bV those

phere.

‘ Patented Ma,l . ’7 1916
Apphcatmn filed May 20 1914 “Serial No. 839 724

depth to pernnt of proper play of the dn» o

phragm; thereby rendering the device ex-
tremely sensitive, as ‘will be obVlous as. the

-description proceeds.

Cobperating ~with -the dmphra om 9 is a
lever - 10, pivoted intermediate its extremi:
ties as at 11 between ears 12 formed integral
with and depending from one end. of a phte

13 secured, as shown, to the under side of

60
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member 2. The end”of lever 10 co’perat- -

ing with the diaphragm 9 is provided -with

a felt pad -or cushion 14 which engages
against the under. side of a plate 15 ar-

70

that ﬂe}xlnnr of said: diaphragm effects 08
cillation of the lever 10.. The plate 18 is. .-

cation with 'a pneumatic 18 ‘which is fixed

-arranged over. a port or chamber 16 from -
LWhlch leads a passage 17 in open communi- :

to- the upper side of member 2. - The plate- .

13 is provided with a central opening reg-
~_istering with -the. port 16 and said phte,‘

surroundmv said opening, is bent upwardly

‘80
‘to form a V‘llVe seat 19.7 Comemtlno" with
said valve seat is a valve.20:which is. cwrrled s
- at the upper-end of a ‘stem 21, the Jower

end of said stem being threaded in the ad- -

.The: arrange-

85"

diaphragm 9. is in npwardly ﬁehed posi- .-
tion, as shown in Fig. 1, the valve 20 -will -

,be at its lower tenmml of movement rest-
ing upon the valve seat 19 so.as to prevent’
“communication between the chamber 1 and
the passace. 17" Teading -to pneumatic :18. -
,Arranded inthe member 9 above the valve:
20 is a port . 99 which communicates with
- passage. 23. e\tendan‘ longitudinally of -
~ member 2 which is .in- open communication

with' the ottside: atmosphere. .
‘is. 50 ‘positioned that, when the valve 20 is
in. closing. n051tlon,_rehtwe ‘to the valve

geat 19, as just. described, a communication

“will -be' established: between sajd port and.

the passage 17, or in other words. between

‘the pneumf\txc 18 and ‘the ottside atmos-
"Upon elevation of the valve 20, -
105

caused. bv: downward . flexing. of the dn-

‘phragm 9. said valve will be moved to close

90

95 -

“The: port 20 :

100

the port 22 and to oven commnnlcq’rlon be- . -

tween:chamber 1 and nassage 17..0r In cther

words. between said clmmber and- the pneu-

matic:18.

The. movqble Slde of the pneumqtlc 18 is

110

connected by means’ of a rod 24 and colp~
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o

'eratihg nuts 25 with one end of a lever 26

rockingly mounted at-27 at the under side

ing rod 28 which is connected with" the
- striker-of one of the keys of the instrument-
~ in conjunction with which the device is used. -
Cobperating with the' movable sids ‘of the
pneumatic 18 is an adjustable stop 29 which:
serves, “as ‘seen,: to limit: the ‘amplitude of:

- movement of said pneumsdtic side. ‘A leaf

15

90

spring 80 cobperating with ‘the’ lever 26

‘serves to normally -hold-one end of said le--

ver at its lower terminal of oscillation and

the pneumatic in distended condition. - The"

spring 30 may perhaps be dispensed ‘ith-in-

asmuch as‘the weight of tlie rod 28 and the
- parts coSperating therewith would serve the
. function of said spring. : o

" “fion with which the mechanism 'is used. By

- reason of the constant partial vacuum ‘main-
25

tained in'the chamber 1 and the communica-
* tion between said chamber and the passage

- 5 and pipe 6, a corresponding partial vacu-

© 30,

~ downwardly upon the valve 20, As a per-

35

um will be normally maintained in said pipe

and - passage.. This will result in equaliz-

ing'the pressure at opposite sides 6f the dia-

phragm 9 which will be normally in an up-

wardly fléxed condition, as shown by reason
of ‘the suction in:the chamber 1 drawing

foration or opening in the noté sheet which

‘passes over the tracker bar- of ths instru-

- ment, when the latter is in use, registers

0

sponding with ‘the:pipe 8, air-will be ad-

mitted to the latter, and hence to thé pas-.
sage & which will destroy the condition of:

- equilibrium at opposite sides of ‘the “dia-

45

phragm 9. resulting in the latter beirig flexéd

it-being ‘clear that the restricted vent 7 will

- not afford a passage through which the air,
. thus admitted tothe passage 5 will pass with . -

. sufficient  veloeity  to -immediately equalize

-the pressure ‘at opposite sides of said: dia-
phiragm. Upon-downward flexing: of said
i -diaphragm; the valve 20 will be moted up- -
- wardly, opening communication between the
- vacuum ‘chamber 1“and the pneumatic 18,
- and closing the port 20 leading to the out-
ek
- munication being established beteeii vacu- -

side ‘atmosphere.” Tmmediately upon com-

um chamber 1 and said pneumatic, the air

‘will be eshausted from the latter, being

~drawn into the vacuum chamber, causing

‘60

collapsing of said pneumatic and-hence rock-

- .ing of the lever 26 with thé resulting op-
-eration of the key-striker cotperatine with-
~ the member 28.  Upon the onening in the

note sheet moving out of registration with

-the-opening in the tracker bar with which -

sage.5. At the'same time, the vacuum i

- downwardly to- discontinue the communica:

~movement of said valve, béing rocked to re:’

position:  Upon the valve 20 moving down:
- wardly,-the port 22 will ‘be opened, estab-
L o - lishing - communication: between the pneus
- Ini the use of the action, a plurality is em- 1

ployed; .one action coSperating “with each -
--niote or-key of-the instrumeént in conjunc-

_ With"the arrangement set forth;" it will ‘ 90
“extremely short. and. so that in the op

- pnéumatic 18 will’ beé accomplished since,

- sary-to-exclude or withdraw a large quiantity

“Inifistrumeénts: of co1 S
-ation. Also, with the: ‘arrangement set 105

- g “double-function
‘seatand : :
- downwardly, as will be readily understood, - sulting in ‘& construction “which' i§ simpli &
‘and’ economical :and - therefore capable” of 110
-manufacture-at a low cost: Furthermore,

- 'séén that all of the operating
~valve mechanism: ‘are mounted: upon: or. con-

-so that access may'be read’ly gained thereto
"in order to-effect repair- or adjustment by -
simply ‘Tetioving the member 3, it being =~ '
‘clear that, upon such retioval 6f siid mem-"
~ ber; the entire operating ‘mechanisin is’ ex
-arrangement. set forth; the valve stem 21 -
may be made very short so as'to render i
‘unnecessary to employ guides or keepers t

guiding méans and ﬁe,ri‘ééf"éhndhéé*s’ doalin o
greater freedom and ease of operation. . The 130

1,174,807

the pipe 6 communicates, communication be
_ the e . tween the latter and the outside atmosphere
- of the member 8." The opposite end of the-

“lever 26 engages with a’vertically. extend- .

will~ be: discontinued, whereupon *the -in- -

creased. pressure in-the passage 5 and pipe = -
6; above mentioned, will be' immediately re- 70
-duced and equilibrium established at oppo- .~ -
site sides of the diaphragm 9: through the
“.comimunicationafforded by the vent 7 be-

tween the vacuum chamber 1 and the pas-

chamber 1 will cause ‘the valve: 20 to move -

tion between -said: ‘chamber ‘and:the ‘pnet
matic -18, the lever: 10, in-the ‘downward .=
80 -
turn the-diaphragm 9-to its upwardly flexed: -

matic and the outside atmosphere which, to- 85

“gether with the infltience of the spring 80 -

and the ‘weight of the member 28 upon the - =
lever 26, results in'said pneumatic being dis:
tended to-its normal position. 7 =

be séen' that the passage leading from the

main- vacuum' chamber to the pneumaticis- -

ation of the mechanism; when the valve 2005
is open, the immediate collapsing” of -the 95

with this arrangement, it-beccmes unheces: =

of siperflnous air before the withdrawal of 17 © -

air from-the pneurnatic takes place, as would 100

be the case were said passige 17 of greater . .

. the latt i rs - lengthi- - This results in . quick. action’ and
¢ with the opening in ‘said tracker bar corré-  sensitiveness ¥

hicli -is of great importanc
of ‘the class under consider

forth: it-will be szen thiat the plate 13
lamely, that of ‘a val
m for the lever' 10; ré

e Y
of A fuleru

with the arrangsm

‘set “forth; 1

it will be
parts of the-

nected with the under side of the member:9 115

1200

posed and ‘. accessible. © Further, with " the:

¢cdperate with said stem‘to guide the same 125

1 its recintceatory movement. - This results.- =~
in the: elimination- of “friction which is: -

necessarily incidental to the employment of



- ,threwdmo' of the stem 21 in the lever 10
affords means for readily adJustmO' the lat-
ter relative to said lever in order to secure
proper positioning of the valve 20 relatlve

'1’,174,807‘ o

to the seat 19 and the port 22. -

While T have illustrated and desoribed the

h preferred form of construction for carrying

10

15

2(

my invention, into: effect, this is capable of
variation and modification without depart-
ing from the spirit of the invention.
therefme do not_wish to be limited to the

“exact details of construction set- forth, but

desire to avail myself of such variations and

mod fications as fall within the scope. of the:

appended claim.
Having described my invention what I

claim as new and des1re to secure by Letters )

‘Patent is: i
A pneumatic action comprising a vacuum

chamber; a passage leading to said cham-

ber; -a diaphragm closing “said passage; a.

) passatre leading from sald chamber a pneu- :

Copies of this patent may be obtamed for ﬁve cents: eaeh by addressmg the “Commssioner of Patents, o R
: Washmgton, ; o ! :

’I,'

matlc in open commumcqtlon w1th sald hst S
mentioned passage; a valve plate arranged

about ‘said open communication provided.

with a central perforation and having the

edges of said perferation turned into said :

communication - to. constitute a‘ valve seat;

ears formed integrally with the sides of said
“plate and projecting at right angles thereto;
‘a lever pivoted in said ears and oper‘ltwely

connected at one end with said diaphragm;
a valve stem on the other end of said lever

25

580

projecting through said valve; and a valve. :

on said valve stem seating on sald valve e

substantmlly as described.

In testimony whereof I have swned my . .

WILLIAM Gr BETZ

Wltnesses :
Josmua R. H. Porrs,
HELEN F ‘Liurs.

cn

name to this spemﬁcwtlon in the presence of- -
two SlleCI‘lblIl"‘ witnesses. - :




