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To all whom it may concern. ,

Be it known that I, Wayxz D, Wanstey,
a citizen of the United States, residing at
Lester, Delaware county, Pennsylvania, have
invented certain. Improvements in Auto-
matic Planos, of which the following is :
specification. ‘

This invention relates to automatic pianos
operated preumatically and its primary pur-
pose is to prevent the application of ex-
cessive vactium to the operation of the player
action and to obtain tones of proper modu-
lation. ‘ '

Tn the operation of pneumatic pianos, dif-
fovent notes or chords require for their pro-
duction the admission of different amounts
of air, and in the use of a constant speed mo-
tor, particularly; there has been heretofore
excessive pneumatic action, with a resulting
too loud sound, when it is desired to play
TIn another condition, where the
power applied is properly regulated to pro-
duce certain sounds by means of an appro-
priate vacuum, this vacuwm is insufficlent to
properly produce certain other sounds.

An object of my invention is to control
the pneumatic connections of the manually
and mechanically or electrically operated
motors - with which automatic pianos are
equipped so that the piano can be played by
either in the desired manner without inter-
ference by the other. ‘

The characteristic features of my im-
provements will be fully understood -from
the following description and the accompa-
nying drawings of ‘a piano-embodying the
same. :

In the drawings, Figure 1 is a part sec-
tional front elevation of a piano embodying
my improvements; Fig. 2 is a part sectional
plan view of valve mechanism for modify-
ing the effect of the constant speed motor
and securing the desired effect from the ac-
tion of the manually operated pedal mecha-
nism; Fig. 3 is a longitudinal sectional view
of the construction shown in Fig. 2; and Fig.
4 is a diagrammatic view of mechanism em-
bodying the invention. '

In the form of the invention illustrated
in the drawings, the plano 1 is equipped

with an electric motor 2 having a pulley 3

which is connected with a wheel 4 and a
crank shaft 5 by a belt 6, the latter being
kept under proper tension by a tightener 7.

The crank shaft 5 acts through the pit-

men or connecting rods 8 and 9 upon the re-
spective pumps 10 and 11 which are con-
nected with and exhaust a conduit 12.

The conduit 12 is connected with a valve
box 13 which is provided with a port 14
adapted to communicate with. the atmos-
phere under control of a valve 15 and with a
port 16 adapted to communicate with the
condiit 17 under control of the valve 18.

The valve 15 is held closed normally, so
as to open at the desired adjustable pres-
sure, by o spring 19 connected with the
valve stem 20 by an adjustable thumb nut
91. The valve 18 is also held closed, nor-
mally, so as to open at the desired a diustable
pressure, by a lever 22 movably supported
by the bolts 28 and 24 together with the
spring 25, which is adjustable by the bolt 24.

The conduit 17 connects the interior of
the valve box 18 with the interior of the
waciium chamber or chest 26.

The pedals 27, connected by links 28 and
99 with the pumps 30, coact with springs 31
in operating these pumps, which are pro-
vided with the valves 32 and 33, for con-
trolling the respective ports 84 and 35, the
latter being connected with the vacuum chest
98, whereby the latter is exhausted.

The chest 26 is connected by a conduit 36
with & conduit 87 through the ports 38 con-
trolled by a valve 39 which is operated by
the pneumatic governor 40. The conduit
37 is connected with the valve box 41 and
this box is connected with the conduit 42
which has the branch 48 ¢ anected with the
chamber 44 of a box 45, The box 45 con-
tains & chamber 46 which communicates
with the chamber 44 through a port 47 con-
trolled by a valve 48, with the atmosphere
through a port 49 controlled by a valve 50,
and with a bellows 51 through a port 52, the
bellows operating the action or striking
mechanism 53. A diaphragm 54 separates
the chamber 44 from a chamber 55 and is
connected with the valve 48 through the
stem 56. The chamber 55 is connected by
a duct 57 with a port 58 which communi-
cates with the atmosphere under control of
the valve 59 and with a chamber 60 under
control of a valve 61, these valves being con-
nected by a stem 62 and with a diaphragm
63 which separates the chamber 60 from the
chamber 64.

The conduit 42 is connected with the
chamber 60 by a port 65, the chamber 60 is
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connected with the chamber 64 by a restrict-
ed passage 66, and the chamber 64 is con-
nected by the conduit 67 with the tracker
bar 68 containing the openings 69 over
which passes the perforated music sheet 70.

In operation, the motor 2 acts through the
purts 3, 6,4, 5, 8, and 9 to operate the pumps
10 and 11 which exhaust the conduit 12 and
the box 13. The valves 15 and 18 ave set
so that the former will open only under a
vacuuin that is in excess of that desired for
the operation, and the latter will open
freely, under all normal operations of the
pumps 10 and 11, to exhaust the vacuum
chest 26 through the conduit 17. But when
the pedals 27 are used to effect the operation
of the pumps 30 and exhaust the chest 26,
the pumps 10 and 11 being inactive, the
valve 18 is held closed and disconnects the
conduit 17 and chest 26 from the box 13,
conduit 12 and pumps 10 and 11.

Therefore the desired vacuum can be ob-
tained by operating the pedals, without the
modifying influence of the pneumatic
mechanism for operation by the motor, and
the constant exhausting action of the oper-
ating motor pumps cannot produce an ex-
cessive vacuum because of the automatic
opening of the relief valve 15. _

The vacuum . in the chest 26 acts in a
known manner, through the conduit 38,
ports 38 under control of the automatic
valve 89, governor pneumatic 40, conduit
57, box 41, conduit 42, chamber 44, chamber
60, passage 66, chamber 64, conduit 67 and
tracker bar 68, and also through the pas-
sage 57 and in chamber 55, the valves 48
and 59 being closed when the sheet 70 closes
the tracker bar opening 69. :

When the aperture 69 of the tracker bar
registers with a perforation in the music
sheet 70, there is a rush of air through the
conduit 67 to chamber 64 and the dia-
phragm 63 is elevated, causing the valve 61

Y

-
[
puty
s
22
<

to cut off communication between the cham-

ber 60 and conduit 57 and also causing the
valve 59 to open communication from. the
atmosphere through the conduit 57 to the
chamber 55, The pressure thus communi-
cated to this chamber acts on the diaphragm
54 which opens the valve 48 to connect the

acium chamber 44 with the chamber 46,

thus closing the valve 50 which is fixed to
the valve 48. This chamber, with the bel-
lows 51 connected therewith through the
port 52, is exhausted and the bellows col-
lapsed to operate the action 53.

It will be evident that, if an excessively

high vacuum has been produced, a blow

that should be light is struck with too great
force by the too sudden collapse of the pneu-
matic 51. But the relief mechanism de-
seribed prevents the production of the un-
desired excessive vacuum, as well as facili-
tating the production of the desired vacuum
by the manual operation of the mechanism
when the motor is inactive.

Having described my invention, I claim:

L In an autematic piano, the combina-
tion with a pneumatic system, a manualiy
actuated pump for exhausting said system,
a motor operated pump for exhausting said
system, a check valve in said system be-
tween said pumps, and a relief valve in said
system between said check valve and said
motoy operated pump.

2. In an automatic piano, the combina-
tion. of a pneumatic system comprising a
vacuum chamber, a manually ~operated
pump adapted for exhausting said chamber,
2 motor operated pump adapted for ex-
hausting sa1d chamber, and a relief valve for

limiting the exhausting action of said motor

operated pump on said chamber,
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In testimony whereof I have hereunto set g5

my name this 28th day of December, 1916.
WAYNE D. WAMSLEY.

Copies of this patent may be obtained for five cents eaéh_, by addressing the “Commissioner of Patents,
Washington, D. ¢.”




