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To all whom it may concern:

at Chicago, in the county of Cook and State
of Illinois, have invented a certain new and
useful Improvement in Pneumatically-Op-
erated P1anos, of which the following is a
full, clear, concise, and exact description,
reference being- had to the accompanving
drawings, forming a part of this specifica-
tion. . - | |

- My mvention relates to pneumatically op-
erated pianos and its object is to provide im-
proved and more eflicient arrangement, par-
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ticularly in the association of the actuating

mechanism with the striking mechanism of

‘the y lano. | S
In the arrangement to which my invention .

1s applied the pneumatic actuating units are
disposed 1n horizontal rows just above the
rear ends of the piano keys and divectly in
front of the lower ends of the piano ab-

stract rods, and my invention resides particu-

larly in the manner of connécting the units
with the wbstract rods. Im my Patent No.

874675 1ssued Dee. 4, 1907, the movable eni- |

bers of the units engage directly with ad-
justable abutment pieces secured to the ab-

stract rods, but the units must be more or

less disturbed before the abutiient pieces can
be secured in final adjusted position. In wmy
present invention the arrangement is suoch
that the units can be primarily arranced in

position and all adjusting of the abutment |

and connecting mechanism made without, in
any way disturbing this primary arrange-
ment, and readjustment can be readily made
at any time from the front of (he piano with-
out in the least moving or displacing the :ic-
tuating units. To accomplish the above fea-
tures, I secure abutment members of 1m-
proved construction in a horizontal row well
above the top row of units, whiclh members
are engaged by pitman rods extending up-
wardly from the movable members of the
units and which are entirely supported by
the units. Thece abutment members are
readily acce=sible from the front of the piano
by merely removing the front board of the
prano.  Adjusiment can thevefore be made

prinarily, or thereafter, without disturbing.
the unitc which ean be placed in their per- | |
i ho

manent posilion when primarly installed.
Referring to the accompanyving drawings

00 which 1llustrate my ivention Figure I shows
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fen=ions a1 =helves 19,

dhe leather wastier 2

: o the end of the kevhoard section of a piano,
Be it known that I, Axer G. GULBRAN- |

SEN, a citizen of the United States, residin

with end wall removed, the pneumatic actu-
ating units being <hown in position and the
connecting mechanism between them and the
abstract rods illustrated, Fig. 2 is a top view
tuken from plane 2—2 Fig. 1, Fig. 3 is a
front view taken from plane 8--3 Fig. 1.
I“12. 4 18 a section view taken on a wvertieal
plane passing through the middle of a unit
e part of the supporting frame, and IFig. 85
915 a perspective view of that part of the
abutment mechanism which iz seenred to the
abstract rods,

1he prano frame section shown comprises
ithe key shelf 1. the front frame 9, the front

panel 3. and the cover 4. The plano keys 4
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care prvoted on the shelf e the well known

L

mantier. therr rear ends supporting pins 6
which engage with the lower ends of the
piano absivact rvods 7. extending upwardly
and terminating in string striking mechan- .
=L which 1t s not necessary to show. |
snitably supperted i vertical position
irom the prano frame and extending hori-
sontatly just above the kevs and to the rear
of the front fravie 2 s the frame 8, forming
o vacuun chamber 90 Seceured to and ex-
tendime rearwardiv from the rear wall 10
of this chaimber are the actuating units 11,
wiose movable mernbers 12 terminate in ex-
4he constrnetion of
the nnits is best shown in e 4, The mov-
ate member 12 1 hinged at 14 to the main
blocke 15 and [lexible Tabrie 16 1s secnved to
he sides and rewr ends of the bloek and
metiiber 12 o forn o bellows compartment
Lo The Block s recessed to form the upper
andd lower diaphraent chambers 18 and 19,
separated by the diaphragm 20, |
Secured (o the {op of the block 15 iy the
valve Bloele 21 whieh has the valve chamber
22. 'The top of this chamber 1s covered by
the annutar metatlic seat 23, cushioned by
2L the outlet 25 conneet-
ing with the atmosphere. Throueh the
lower wall 26 of the valve chamber is an
opeming 27 o which 1s elued, or otherwise
held, au annalar <eat e the form of a metal
ring 28, The opening tapers downwardly
and the ring tapers correspondingly, the top
edoe of the rme Lheino finished: to form
smooth seat. This taper consiruetion a.sists
ding the ring sccurely and rigidly in
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- the opening and prevents 1t from falling

through the openinge, should 1t ever become 110



1

40

1o

20

30

40

15

o0

2

loosened. Within the valve chamber is the

valve 29 in the form of a disk, and of suit-
able construction. _ |

The valve shown comprises a wooden sup-
porting disk 30 having the flange 31 extend-
ing downwardly from its edge. Within the
fiange is some cushioning material 82, such
as felt, while to the flange end is glued a

~disk 33 of air proof material, such as rubber,
‘reinforced by a leather disk 34. When the

valve is down it engages against the seat
ring 28, and when it 1s up 1t engages the
washer 24 of the upper seat 28: The open-
ing 27 communicates with the rieht end of
the upper diaphragm chamber and glued at
its. upper end to the center of the leather
disk 384 of the valve is the valve stem 35
which extends downwardly through the
openming 27 and into the upper diaphragm
chamber. Hinged at the left end of the up-
per diaphragm chamber is a lever 86 which
extends diametrically over the diaphraom
and which issecured at an intermediary point
to the center of the diaphragm by means of
a felt disk 37. The end of the lever extends
under the valve stem and is flexibly secured
thereto by means of a felt disk 88. With
this arrangement, when the draphraom is
raised, its force is multiplied and the valve
1s powerfully lifted to disconnect the valve
charnber from the atmosphere and to connect
sald chamber with the upper diaphragm
chamber. S _
The left end of block 15 is secured to the
rear wall 10 of the vacuum chamber, a
leather washer 40 being interposed. The
upper diaphragm chamber connects with
the vacuum chamber through passageway

~41, while the lower diaphragm chamber con-

nects with the vacuum chamber through pas-
sageway 42, throttled by the small opening

25 1 disk 44 applied at the outlet of said

passageway. A passageway 45 through wall
10 connects passageway 42 with a hose or
other conductor 46 leading to an opening in
the tracker board over which the music sheet
passes. ‘Lhe valve chambér connects with
the bellows chamber through passageway 47.

The operation of the unit is well known.

When the tracker board openings are closed,
the pressure in both diaphragm chambers is
equal to- that in the vacuum chambér and

“the valve is down, the bellows being dis-
tended. When a tracker board inlet is

opened by the music sheet, air under atmos-

- pheric pressure rushes through. passageways

60

45 and 42 to the lower diaphraom chamber

and -the "diaphragm is blown un and the
valve.raised to close the atmospliere nutlet
25 and to expose opening 27 so that the bel-
lows 1s connected with the vacuum chamber
and closed to carry its extension 13 up, the
upward movement being limited by an abut-

ment screw 477 passing through the rear end |

ot the block 15. When the tracker board

|
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~opening is again closed, the pressure again
- equalizes

i the diaphragm chambers
through throttle opening 43 and the parts
assume their normal position, the bellows in-
flating from the atmosphere inlet and the
extenslon 13 dropping to its lower position.

The pneumatic units are arranged in four

rows and staggered so that the extensions

are equally spaced horizontally, as best

- shown 1n Fig. 2. The extensions each have

a hole 48 for receiving pins 49 extending
from the lower ends of pitman rods 50, a
felt bushing 51 lining each opening for
cushionmng. effect and for preventing noise.

| Lhe pitman rods extend vertically upwardly
‘through guide opénings 52 in a horizontal

guide plate 53 supported from the rear ends
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of the blocks 15 of the upper row of units by

means of screws 54, each opening being

lined by a felt bushing 55. As best shown
in Fig. 3 the tops of the rods terminate in a

common horizontal plane above the level of

the top units and the spacing of the pitman

rods is equal to that of the abstract rods,
‘there being a pitman rod in front of each
abstract rod. The pitman rods are entirely

supported by the units, their lower ends be-
g held in place by the pins and their upper
einds being held in alinement and guided by
the plate 53. The plate 53 has openings for
recelving the abutment serews 47’ of ‘the top
row units, ' | | |
Arranged In a horizontal row above the

upper ends of the pitman rods are the abut-

ment supporting members, each .comprising
an L frame whose vertical limb 56 is secured

to an abstract rod and whose horizontal

limb 57 carries an eye screw 58, to whose
lower end is secured an abutment button 59.

The end 60 of the horizontal limb 57 is bent

up and back and has the threaded hole 6t
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registering vertically with the hole 62 in

part 37, the eye screw threading through
both said holes. The end 60 is primarily at
a slight angle with the part 57 and is sprung
into parallelism with said part when the eye
serew 18 applied, so that after insertion, the
eye screw 1s clamped by the resulting spring
action and securely and rigidly held in any

‘adjusted position.

The abutment members are arranged in a

row above the top row of pneumatic units -
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and back of panel 3. They can, therefore, -

be readily reached from the front of the.

piano by merely removing the panel 8, it be-

Ing unnecessary to remove or even disturb
any other plano parts or the pneumatic ac-

tion units. The units with the pitman rods
carried thereby can be permanently secured
in.place upon installation. The eye screws
are then adjusted to effect proper engage-
ment of the abutment buttons with the ends
of the pitmen, and the buttons after such
adjustment will practically be in a lori-
zontal row, as best shown in Fig, 3= -
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both limbs of the U part, said lunbs _
sprung when the screw 1s frst  threaded
therethrough to thereby exert clamping ae--
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Changes both in- construction and- ar-
rangement -could be made without depart-
ing from the spirit of my invention 1 o not
therefore limit myself to the exact construc-
tion and arrangement shown. '
the extensions 13 of the top row of-umts
could engage directly with the COTTESPOIN-
ing abutment buttons 59, and only the

N

o

tensions of the lower units provided with

pitman rods.
1 desire to secuig the following cizims by
Letters Patent:

1. In a pneumatically operated piono, the

combination with the abstract rods of the
piano, of a plurality of pnenmatic actuating
anits arranged in rows in front of the ab-
stract rods, a plurality of supporting {PRNES

socured one to cach abstract rod and ali ar-

ranoed in a row above the top row of units,

adjustable abutment members ca rried by the
frames. means providing clamping engage-
ment  between the frames and abutment

members carrvied thereby, and connecting

members extending from the units and en-

oaoing ti.e abutment members,
9. In a pneumatically operated piano. the

combination with the piano abstract rous,

of a plurality of pneumatic qetuatinge unds

arranged in rows in front of the abstract

rods, a supporting Trame secured to o each
abstract rod and having a forwardly ex-
tending U part, a screw threading throvgh
heine

tion on said serew, an ‘abutment cariied by
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each screw, said frames wifa the abutments |

being arranged in a row above the fop row
of units, and a pitman rod extending Tron
each unit and engaging with one of =ud
abutments. ,

3. In a pnemnatically operated piano, {he

combination with the plano abstra et rods,
actuating unmits |

of a plurality of pneumatic
arranged in rows in front of the abstract
rods, a supporting frame secured to each
abstract rod and having a forwardly ox-
tending U part, a screw threading through
both imbs of the U part, said
sprung when the screw s first  threaded
therethreugh to thereby exert clampimg ac-
tion on sald serew, an abutment carried by
each screw, said frames with the abutments

being arranged in a row above the top row |

of units, each abutment connecting with one
of said units whereby actuation of the vl
will vesult in actuation of the ab=irael vod
trom which the abutment is supported.

4. ITn a pnewmatically operated plano. {he
combination with an abstract vod ot the
piano, of a pneumatic actuaiing unit having

‘a vertically movable actnating member c1s-

posed adjacent the abstract rod, a U sup-
porting frame of spring material secured
to the abstract rod adjacent fhe movable

Himbs being |

i
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- usted position.

a

member, o serew threading through both
timbs of the L frame, zaid - Iimbs being

soruns when the serew is primarily thread-

-

_ o] therethrongh to thereby exert clamping
Por example. |

~etion on said sevew to rigidly -hold it in ad-
and an abutment carried by

70

ihe screw and baving connection with the

vertically movable member of the unit.

5. Tn o pneumatically operated plano, the
combination with an abstract rod of the
piano, of a pneumatic actnating unit hav-

mg an actuating member disposed adjacent”

waid abstyact vod, a U frame of spring ma-
terial having one limb sccured to the ab-
dract rvod, an adjusting screw threading
through both limbs of the .U frame and

-

clampingly held by the spring action there-

4

6f. and an abutment plece carried by the
serew and having connection with the actu-
ating member of the wnil, |

6. 1n a puenmatically operated piano, the
combination with an abstract rod of the
piano. of a pneumatic actuating unit adja-

cont {hie abstract vod, an L frame for each

abstract rod having its vertical imb sceured

—r—-
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o the rod and its horizortal limb extending
heretrom, an. adjusting. screw threading
(hrotigh the horizontal fmb, an abutment
corvied by the screw and having connection
with the actnating unit, and’ an extension
from said horizontal lmb having clamping
engngement with said screw to hold saud
cerow firmly in adjusted position. ' -

7. In a pnewmatically operated planc, the
combination with an absivact rod of the
pinno, of a pnewmatic actuating unit adja-
cont the abstract rod, an L frame for each

Jhstract rod having its vertical limb secured
(o 1he rod and its horizontal limb extending
thorefrom, an adjusting screw threading
tlirongh the horizontal hmb, an abutment
corried by the serew and having connection
with the netuating unit, the end of said hori-
sontal limb Dbeing bent back and having
hroaded and clamping engagement - with
aid serew to lock said serew in adjusted
L OsTEIoN, o |

S, 1n a pneumatically operated piano, the
combinaiion with the piano abstract rods, ot
« pluradity of pneumatie actuating units ar-
ranged in horizontal rows in front of the
Ab=traet rods, connecting rods extending up-
wardly from said units and supported solely
(ierebv, an abutment supporting frame se-
cured to each abstract rod, and an abutment
member earried by each frame, smid abut-
ment members being engaged by the vespeces
{ive connecting rods to transmit the move.
ments of the units and connecting rods to the
abstract rods, and said abatment frames be-
ino all arranged in a row above the top row

L

of units to be accessible without necessitat-

.fli.
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ing disturbance of the nnits and connecting
rods. ' |

9. Tn a preumatically operated plano, the

L34
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combination with the piano abstract rods, of |

a. plurality of pneumatic actuating units ar-
ranged 1n horizontal rows adjacent the lower
ends of the abstract rods-and each having an
actuating member, ‘g connecting rod sup-
ported from the end of each actuating mem-
ber-and extending upwardly therefrom, said
rods all terminafing in a horizontal plane
above the top row of units, a guide plate
carried by the top row of units through
which the upper ends of all the connecting

a. . | 944,033

rods. pass, and abutments secured to the ab-

stract rods in a row above the connecting

rods and engaged by the upper ends of said

connecting rods. 15
In witness hereof, I hereunto subseribe my

name this 17th day of March A. D. 1909.
AXEL G. GULBRANSEN.

Witnesses:
Juria C. Loonus,
Winrrrep L. Fisw.
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