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Lo all whom it may concern.

Be 1t known that I. Arrirvr Warrern
Loxsparne, a subject of the King of Great
Britam, and vesident of 22 Wobnrn voad,
Bedford, in the county of Bedford, England,
1 member of the Buwrma Edueation Service,
have invented certain new and useful Ti-

larly Applicable for Use in Automatic Mu-
steal Instruments, of which the following i1s
A spectfication. | |

This invention relates to improvements in
the censtruction of pnenmatic relays, more
particularly such as are commonly employed
in the “actions” of automatic piano-players
and similar musical instruments or adjuncts
thereto. As is well known such actions are
devices for operating mechanical members
whereby the corresponding note is caused to
sound or any required impulse is produced,
the working of the action being controlled
by a pneumatic relay serving to establish or
interrupt communication between (o the
orie hand) one of a series of collapsible ele-
ments corrvesponding to the individual notes
or impulses and (on the other hand) a vacu-
uni-chest wherein a substantially constant

negative pressure is maintained: each col- |

lapsible efement normally containine air at
| L3 =

atmospheric pressure and being adapted, by

the exhaustion consequent on its tem porary
connection with the common vacnumm-chest,
to transmut motion to the “prolonge” or
equivalent member of the action appertain-
g to the corresponding note or impulse.
The admission of air to, or its exhaustion
frony, the collapsible element is determined

by means of primary and secondary valves |

both of which ave double acting and whereof

the Jatter (which has the larger movement

cand tommands passages of greater area)

serves to put the interior of the collansible
clement into direct comimnunication with the
external atmosphere or with the vacuum-
chest alternatively; the primary valve con-
trolling - such movement of the sccondarvy
valve and being itself controlled in turn Ly
the tune-sheet passinge over holes in a tracker
hoard.  Rehability and promptitude i ae-

tlon being essential in such appartns, it is

obviously of the utmost importance that the
valves should be so constructed and ninnted
as to be enabled to seat themselves Jreely
and with perfect accuracy in either of the
two positions which each is capable of as-
suming, this vequirement being more espe-

provements m Pneumatic Relays Particu-

" cially obzervable in the ease of the secondary
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valveo masmuch as this valve is of much
barger area and frequently has a longer 1ift
than the primary valve.

It 15 the ohject of the present invention to
provide a construction and method of
monnting especially adapted for application
i connection with the secondary valve,
wherehy risk of defeetive action will be as
tar as possible entirely eliminated. To this
end the valve 1s wmade rectangular, and is
prevented from excessive lateral displace-
ment (wihile being left completely free to
seat 1tself fairly upon the surfaces with
which it alternatively makes joint) by oppo-

- site lateral edges of the valve being attached

to the adjacent sides of the valve chamber
by means of a pair of loose flaps of very
thin and flexible leather or equivalent mate-
rial. |
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ior the sake of clearness, the invention ..

will he described swith reference to a conven- -
ient construction of pneumatic relay as em- .

pleyed m connection with an automatic .80

prano-player, the individual features, as well
as the general cperation of the apparatus as
a1 whoie, being well known with the excep-
tion of the coystruction and mounting of the
secondary valve as above stated.

In the accompanying drawings, Tigure 1
15 a sectional side elevation of the apparatus.
ing. 2 1s a top plan view, a portion being

85

Lroken away, Ifig, 3 is a cross section on line -

o—3 of Fig. 1, and Ifig. 4 is an enlarged view
ol part of g, 3.

Simtlar reference numerals denote corre-
sponding parts throughout the drawings.

1 represents a portion of the vacuum-

chest; 2 one of the small tubes which lead

from the respective holes in the tracker-
board; 3 the bellows which represent .the
collapsible element appertainine to the re-
iy s and 4 the rod through which motion is
transmitted from the flap-hoard 5 of the

bellows to the prolonge or equivalent part ot

the mechanical “action ™ wherehy the par-
Genlar note or impulse is produced.
The pneamatic relay is comprised within

~the limits of a casing, preferabiv of rectan-
cutar shape as mdieated with which the in-

ner end of the vacnumm chest makes an air-

- tight joint. The main portion of tlie interior

1 through an aperture

of the casing constitutes a vacuum-chamber
G which is m direct and permanent communi-
cation with the wterior of the vacuum-chest

By

;1 the wall of the
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latter; the partial vacuum or negative pres-
sure existing in the chest being consequently
maintained uniformly in this chamber.

- The primary variable-pressure chamber 8
i1s in permanent communication with the
tracker-tube 2 which opens out through the
face of the vacuum-chest 1. ¥When a hole in
the tune-sheet registers with the tracker-hole,
atmospheric pressure is admitted to the
chamber 8 through the tube 2 so that the dia-
phragm 9 being in consequence distended
upward, the valve-stem 10 is raised to 1its
highest position, the lifting and dropping of
the primary valve-stem occuryring every time
a perforation and the succeeding blank por-

“tion of the tune-sheet respectiveiy pass ove
the tracker-hole. -

The primary valve is duplex and when 1n
the normal position as shown, the disk 11
closes the upper end of the valve stem hole,
while the disk 12 leaves the lower end of the
same open and thus maintains communica-

‘tion between the vacuum chamber ¢ and the
secondary variable - pressure chamboer 13.

Under these circumstances the diaphragm 15
is in equilibrium as regards the pressures to
which 1ts opposite sides are exposed, and is
therefore free to sag downward so as to per-
mit the vertical stemy 14 of the secondary
valve to oceupy {under gravity) its lowest
position as indicated. When however, the
primary valve-stem 10 is raised, the disk 12
closes the lower end of the valve-stem hole
while the disk 11 leaves the upper end of
the same open and thus admits atmospheric
pressure to the chamber 13 so that the dia-
phragm 15 is distended upward, the valve-
stem 14 is raised to its highest position; the
lifting and dropping of this secondary
valve-stem ocearring every tiime the primary
valve-stem 10 is siumilarly raised and low-
ered. _ -

- The secondary valve is double-acting and
consists of a flat piece 16 of wood or equiva-
lent light material whose epposite surfaces
are faced as at 17 and 18 with soft leather
washers so as, according as the stem is In
the normal (7. e. the lowered) or i the
raised position, to close air-tight an opening
19 in the lower wall 20, or an opening 21 in

‘the upper wall 22 of the valve-chamber 23

formed in the top board 24 of the casing.
The chamber 23, which is of considerably
larger area than the valve 16 which works

in 1t, is in permanent communication by way
of 4 passage 25, 26 with the interior ot the
bellows 8. Hence whereas, in the normal
position shown, the valve 16 closes the hole

19 and thus, by leaving the hole 21 open,
maintains atmospherie pressure within the
bellows 8 whose flap-board 5 therefore ve-

mains down as does also the rod 4; on the
other hand when the valve 16 1s raised so

as to close-the hole 21 and thus, by leaving
the hole 19 open, brings about the exhaus-

wise be permifted m consequence o
atively great width of the apertures 19 andg
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- tion of the bellows 3, the flap-board 5 will

be raised by the atmospheric préssure acting
aoainst its lower surface and will also rase
the rod 4 with the result that the correspond-
ing note or impulse will be produced. This
efiect will obviously be produced each time a
perforation in the tune-sheet passes over the
corresponding tracker-hole.

The diaphragm 15 which is of thin and
very flexible leather or like muterial, 15 prei-
erably strengthened as usual by o central
disk of stronger material as at 28 agamst
which the lower end of the valve-spindie 14
bears.” In the case of the sccondary valve
the length of Iift is made adjustable, for
which purpose the spindle 14 may ne con-

stituted by a serew working stilflly through a

hole 1n the valve. the head of the scraw be-
. 3 i

ing formed by a circular wooden button 29 .

shod with'a disk of felt where it rests upon
the diaphragm 15.

The chamber 23 is sunl in the thickness of
the top-board 24, its upper wall 22; which
1s removable so as to atiord access o the
secondary valve 16, being constifuted by &
thin board or the like jointed t¢ ithe outer
surface of the top-hoard 24 by means of a
washer 30 of soft leather cor equivalent mao-
terial and secured in place by screws as g Bl

As alveady stated, the Teature ~'-
tion consists in the fact of the
alve being so mounted and gutdea ss
completely free to seat 1fseil fainty
surfaces with which 1 altexmabiy

Ll
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joint. For this purpose the secondary vaive !
T

is made rectangular (preferabiy squore s
shown) and is prevented fromn excosys
lateral displacement (such as would ofhern-
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21 as compared with the diameter
valve-stem 14) by ovnposite isferni edges o
the valve being attached to the adjacent
sides of the valve chamber 28 by o poir of
loose flaps 32 of very thin and fexinle fenthes
or equivalent material. ach flap s prei-
erably secured to the valve by the corre-
sponding end portion of the ar being
lapped about a thin ship of wood

£u o

L)

for the purpose 1n the edge of the vaive
indicated at 33 in-Ifig. 4, & pin 34 beng
driven through the wood body of the valve
af each corner to further prevent fhe thin
slip of wood 83 from detaching itself. By
this means the quantity of glue required n
these joints is reduced to a minimum. 'Lhe
oppostte end of each flap may be glugd as
at 35 to the upper surface of the top-beard
24, the thickness of the flap being so slight
as not to interfere with the tightness cf the
joint between the board 24 and the cover 2:
of the valve-chamber.

A detachable cover is preferably provided

for the protection of the otherwise sxposed

which 1s
then tightly wedged inte a saw cut provided,
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‘carries laterally two U-shaped flanges 37

- grooyes or saw cuts 38 in the side of the top
- section 24 of the casing of the relay and

portions of the valves and the interior of the

944,798 o 8

-

relay from dust and insects. This cover 36
1s shaped from a piece of sheet metal and

adapted to slide into position along'a pair of

‘thereby being held conveniently secured. |
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-clalm as new and desire to secure by Letters
- Patent— - . S o _
1. In a pneumatic relay, a valve chamber,

‘a valve member movable therein and having

. Having thus described my - invention, I

recesses at opposite edges, and flexible flaps |

each partly wedged in one of said recesses

chamber. . - L
2. In a pneumatic relay, a valve chamber,
‘a valve movable therein and having grooves -

ahd each secured at.a side of said ‘valve

in opposite sides thereof, flexible flaps, each

secured to a side of said valve chamber, and
. each having' a part located in one of said.

grooves wedges securing said parts in said

20

Erooves, and pins passing through the mem- -

er and said wedges. A
ARTHUR WALTER LONSDALE.
Witnesses: - . .

- H. D. Jameson,
R. F. WiLraams,
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