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To all whom it may concern. 
IBe it known that I, \ RTii U R WA Li Ei 

LONSDALE, a subject of the King of Great 
Britain), and resident of 2:2 Wol loatl, 
Bedford, in the county of Bedford, England, 
a member of the IBurma Education Service, 
lave invented certail) new and useful ill 
provements in Pneumatic Relays Partic. 
Jarly Applicable for Use in Automatic MI 
sical Instruments, of which the following is a specification. 
This invention relates to improvements in 

the construction of pneumatic relays, more 
particularly such as are claim only enployed 
in the “actions of automatic piano-players 
and siniilar 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 (of the 
one hand) one of a series of collapsible ele 
ments corresponding to the individual notes 
or impulses and (())) the other hand) a vacu 
in-chest wherein a substantially constant 
negative pressure is maintained; each col 
lapsible element normally containing air at 
atmospheric pressure and being adapted, by 
the exhaustion consequent on its temporary 
connection, with the common vacual-chest, 
to translit notion to the “p colonge’ o!' 
equivalent member of the action appertain 
ing to the corresponding note or impulse. 
The admission of air to. Ol' its exhaustion 
fron, the collapsible element is determined 
by means of priFairy and secondary valves 
both of which are doull; acting and where of 
the lattei' (whicl has the large' move inent 
and connands passages of greater area) 
serves to put the interior of the collapsible 
element into direct conilaulication with the 
(external atmosphere or with the ya (: tum 
chest alteriatively; the primary \alve con 
trolling, such movement of the sceol) (lary 
valve and being itself controlled in til'ily 
the tune-sheet passing over holes in a tracker 
board. Reliability and piti)ptitude in a '- 
tion being essential in such appa i'it is, it is 
obviously of the utmost importance that the 
valves should be so constructed and ni's lated 
as to be enabled to seat themselves 'eely 
and with perfect accuracy in either of the 
two positions which each is capable of as 
suming, this l'equirement being more espe 

cially () servable in the case of the secondary 
valve, it lastich as this valve is of much 
larger area and frequently has a longer lift 
th: the primary valve. 

It is the object of the present invention to 
jovicle a construction and method of 

jointing especially adapted for application 
ii) collection with the seconday valve, 
whereby risk (if defective action will be as 
far as possible entirely eliminated. To this 
end the valve is made rectangular, and is 
prevented from excessive lateral displace 
ment (while being left completely free to 
seat itself fairly upton the surfaces with 70 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 laps of very 
thin and flexible leather or equivalent mate 
rial. 

For the sake of clearness, the invention 

75 

will be described with reference to a conven 
ient construction of pneumatic relay as en 
ployel in connection with an automatic 
piano-player, the individual features, as well 
as the general (pe'ation of the apparatus as 
a whole, being well known with the excep 
tion of the costruction and mounting of the 
secondary valve as above stated. 

In the accompanying drawings, Figure 1 
is a sectional side elevation of the apparatus. 
Fig. 2 is a top plan view, a portion being 
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l;roken away. Fig. 3 is a cross section on line 
3-3 of Fig. 1, and Fig. 4 is an enlarged view 
of part of Fig. 3. 

Similar reference numerals denote corre. 
spotling 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 clement appertaining to the re 
lay; and 4 the rod through which motion is 
transmitted from the ?lap-oard 5 of the 
bellows to the prolonge or equivalent part of 
the mechanical “action whereby the par 
tic la' note ol' impulse is produced. 

he netiatic relay is coin)rised witlin 
the limits of a casing, preferally of rectan- . 
gllar sha} as indicated with which the in 
e' eit of the vacan cle:st nakes an air 

tight joint. The main portion of the interior 
(if the easing coilstitutes a vacuum-clamber 
(3 which is in direct and permanent coinununi 
cation with the interior of the vacuum-chest 
1 through all aperture in the wall of the 
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latter; the partial vacuum or negative pres 
sure existing in the chest being consequently 
maintained unifolimly in this chamber. 
The primary variable-pressure chamber 8 

is 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 its 
highest position, the lifting and dropping of 
the primary valve-stem occurring every time 
a perforation and the succeeding blank por 
tion of the tune-sheet respectively pass over 
the tracker-hole. 
The primary valve is duplex and when in 

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 6 and the 
secondary variable - pressure chamber 3. 
Under these circumstances the diaphragm 15 
is in equilibrium as regards the pressures to 
which its opposite sides are exposed, and is 
therefore free to Sag downward So as to per 
mit the vertical stem 14 of the Secondary 
valve to occupy (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 occurring every time the primary 
valve-stem 10 is similarly 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 opposite surfaces 
are faced as at 17 and i8 with soft leather 
washers so as, according as the sten is in 
the normal (i. e. the lowered) or in 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 it, is in permanent communication by way 
of a passage 25, 26 with the interior of the 
bellows 3. Hence whereas, in the normal 
position shown, the valve 16 closes the hole 
19 and thus, by leaving the hole 21 open, 
maintains atmospheric pressure within the 
bellows 3 whose flap-board 5 therefore re 
mains down as does also the rod 4; on the 
other hand when the valve 16 is raised so 
as to close the hole 21 and thus, by leaving 
the hole 19 open, brings about the exhaus 

slip of wood 33 from detaching itself. 
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tion of the bellows 3, the flap-board 5 will be raised by the atmospheric pressure acting 
against its lower surface and will also raise 
the rod 4 with the result that the correspond 
ing note or impulse will be produced. This 
effect 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 material, is pref 
erably strengthened as usual by ; central 
disk of stronger material as at 28 against 
which the lower end of the valve-spindie 14 
bears. In the case of the secondary valve 
the length of lift is made adjustable, for 80 
which purpose the spindle 14 may be cor 
stituted by a screw working stiliy through a 
hole in the valve, the head of the screw be 
ing formed by a circular wooden button 29. 
shod with a disk of felt where it tests upon 
the diaphragm 15. 
The chamber 23 is sunk in the thickness of 

the top-board 24, its upper wall 22, whic: 
! is removable so as to afford access to the 
secondary valve 16, being constituted by it, 
thin board or the like jointed to the outer 
surface of the top-board 2: by hesis of a 
washer 30 of soft leather or equivalent, in 9 
terial and secured in place by screts as St. Si. 
As already stated, the feature of the in yen 

ition consists in the fact, of th2 se 
waive being so mounted and glided SS 
completely free to seat itself fairls 
surfaces with which it, alterativs, 
joint. For this purpose the sec{}}}ci: 
is made l'ectangular (preferabi, Squi, 
shown) and is prevented 3: 
lateral displacement (such 1. 
wise be permitted in consequence (i. 
atively great width of the apextures 13 
21 as compared with the ciian . 
valve-stem 14) by opposite is: {ei'ai 
the valve being attached to the 
sides of the valve chamber 23 is a psi. 
loose flaps. 32 of very thin and fiexible eithe' : . ) 
or equivalent material. Each fia is 'ei 
erably secured to the valve by the corre 
sponding end portion of the flag being 
lapped about a thin slip of wood which is 
then tightly wedged into a say cut, rovided 5 
for the purpose in the edge of the valve 
inclic:ted at 33 in IFig. 4, a pin 34 he 
driven through the wood body of Él 
at each corner to further prevent the tlin ty 
this means the quantity of glue required in 
these joints is reduced to a minimum. The 
opposite end of each flap may be glued as 
at 35 to the upper surface of the top-board 
24, the thickness of the flap being so slight 
as not to interfere with the tightness of the 
joint between the board 24 and the cover 22 of the valve-chamber. 
A detachable cover is preferably 3. 

I for the protection of the other, {2XC-Seii 
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portions of the valves and the interior of the 
relay from dust and insects. This cover 36 
is shaped from a piece of sheet metal and 
carries laterally two U-shaped flanges 37 
adapted to slide into position along a pair of 
grooves or saw cuts 38 in the side of the top 
section 24 of the casing of the relay and 
thereby being held. conveniently secured. 

Having thus described my invention, I 
claim as new and desire to secure by Letters 
Eatent- . : 

1. In a pneumatic relay, a valve chamber, 
a valve member movable therein and having 

15 recesses at opposite edges, and flexible flaps each partly wedged in one of said recesses 

8 

and each secured at a side of said valve 
chamber. . 

2. In a pneumatic relay, a valve chamber, 
in opposite sides thereof, flexible flaps, each 

grooves wedges securing said parts in said 
er and said wedges. 

ARTHUR WALTER LONSDALE. 
Witnesses: . . . . 

H. D. JAMEsoN, 
R. F. WiLLIAMs. 

a valve movable therein and having grooves 
20 

secured to a side of said valve chamber, and 
each having a part located in one of said. 
rooves, and pins passing through the mem 


