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This invention relates generically to means 
for controlling the volume or pressure of air 
acting on the devices which produce the tones 
in mechanically operated musical instru 
ments and more particularly to certain im 
provements in that type of record-controlled 
musical instruments which has pressure con 
trolling mechanism comprising elements cor 
l'elated to permit the tension of the air at the 
striker action to be varied in accord with the 
dynamic force with which the striker pneu 
matics are to be operated at any time and to 
maintain said tension whether one pneumatic 
is operated alone or any number of pneumat 
ics are operated together. 
A fundamental object of the invention is 

to provide means whereby a whole musical 
Selection or any part or parts of a selection 
may be rendered louder or softer at will. 
Another important object of the invention 

is to provide a tension governing and regu 
gating means for a record-controlled musical 
instrument, which tension governing and 
regulating means will include a governing 
and regulating valve and means for render 
ing said valve effective and ineffective, as 
will. 
Another of the important objects of the in 

vention is to provide a record-controlled mu 
sical instrument with means having a plu 
rality of valves for controlling the pneu 
matic tensions in different portions of the 
stiriker action, respectively, and a common 
humanly controllable operating means for 
said valves. 
Another of the important objects of the in 

vention is to provide a record-controlled mu 
sical instruent with a plurality of co-op 
ei'ative means for governing or regulating 
the tension of the air at the striker pneumat 
it's, one of said means being humanly oper 
alle and acting to change or modify the vol 
une of sound which otherwise would be pro 
duced indel' control of the other means, 
without at the same time changing the rela 
five st'engths of the tones. 
A further important object of the inven 

{io: is to provide a record-controlled musical 
is runnent of the type employing a valve 
settable in different positions with relation 
to its port to correspondingly regulate the 
tension of the air at the striker action and 
also provided with a governing means act 
ing with relation to the valve to maintain 

Serial No. 421,821. 

said tension regardless of the number of 
notes Sounded simultaneously, with a hu 
mainly controllable means whereby the dy 
Jamic force consequent upon the setting of 
the regulating valve at any position may be 
varied without altering the position of said 
'alve with relation to its port. 
Another object is to combine and co-ordi 

hate the several elements herein disclosed so 
they effectively perform the functions set 
forth. 

In the drawings in which like references 
refer to like parts in the several views: 

Fig. 1 is a diagrammatic view showing one 
embodiment of my invention. 

Fig. 2 is a detail of the control valve. 
Fig. 3 is an enlarged detail showing one 

of the pneumatics for controlling the volunre 
of air which actuates the player action. 

Fig. 4 is a similar view showing an alter 
native construction of a pneumatic for con 
trolling the volume of air which actuates the 
playel' action. 

Referring first to Fig. 1, the instrument is 
provided with the usual tracker bar 10 over 
which the perforated music sheet travels as 
it is wound up on the feed roller 11. The 
tracker bar is connected by suitable conduits 
(usually eighty-eight in number) not shown, 
with the usual strike pneumatics indicated 
conventionally at 12. There is one pneu 
matic 12 corresponding to each coisduit lead 
ing from the tracker bar and they are selec 
tively operated according to the perforations 
in the music sheet in a manner well known 
in this alt. The pneumatics 12 are all opera 
tively connected with the common wind 
chest 13 which in the structure illustrated 
is divided by a wall 14 into two chambers 15 
and 16. The chamber 15 communicates with 
the set or group of strike pneumatics in the 
“bass' section and the chamber 16 communi 
cates with the set or group of strike pne 
matics in the “treble' section. Conduits 17 
and 17 communicate with my improved vol 
ume control or tension varying members in 
dicated generally by 20 and 20. The con 
struction and operation of the members 20 
and 20 is identical and the description of 
one will apply to both. The parts on the 
treble side will bear the same reference char 
acters with a prime mark added. 
The member 20 is formed with a box like 

portion 21 having two chambers 22 and 23 
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foiled therein and communicating with 
each other by a poit 24 in the dividing Wall 
25. A valve 26 carried by a slidable rod 27 
is adapted to close the port 24 as hereinafter 
described. On the under side of the box 
portion 21 is a below's 30 the interior of 
which is connected by ports 28 and 29 re 
spectively with the claibers 22 and 23. A 
spring 31 (slow in dotted in Fig. 3) tends 
inorinally to keep the hellow's 30 expanded, 
: ind the sliction i) { ai: )e's 22 and 23 telnds 
to collapse said 
closes the Boit 24, as he'eillaitei' set fol'th. 
The movealent of the bellows 30 actuates a 
regulating valve 32 which is hingedly Se 
clied at 33 to an interio;' will 34 of the bel 
ows. A clip 35 secured to the wall 36 of 
the bellows has a finger engaging a ker'f 
3 in the valve 32 as sho, in best in Fig. 3. 

-i () is a conventional representation of a 
suitable stolice of it we' for producing the 
necessary air-currents within the Systei). 
This source of power lay be of any suitable 
lature and construction, those which op 
ei'ite lion the suction principle-i. e. to l'e- 
duce the pressure of the air in the system to 
below that of the athloshe'e being pre 
ferred. It is customary for this purpose to 
employ a suitably operated Stiction pump, 
usually a plurality of hellows, together with 
a rain reservoir in collinnication with said 
pump, aid its this invention does not essen 
tially deviate from the custom, it is not nec 
essary to illust'aic the soil 'ce of power or 
t; i.e. Fei' to it in further detail. 
The sai'ee of pover 4 () is connected by 

: conduit -- with a chain be 42 which is in 
chall be $3 formed 

at) sy's vihail the valve 26 

:{ion hi'ough a duct 1 
in a control inheinbei', 

: a whole loy (; ) and is 
(laye's 6-4 and (36. 

( tailei (; ; is se: ; 
}}{i : , ly a pri: ) diaphragh (3S which 
is engaged with (i.e. eid (; ; ; 
{ i \inir aly's disks (39 aidi () in the chall 
her (3-4. This challei' (it has all a 
o;'t 3 to lie te: it'd tint closed by the valve 

disk {:} and a siction o!'t 3 to be opened 
al): ('losel by the valve disk (), it aiso has 
a lot 7:2 tili (1sh which it communicates 
with the interior of a relin ratic 61 having 
a siriig (32 telling is expand it. The nov 
iiie (): is entic is connected 
to the save sie: ;2. sin th: it said stem will 
jo moved to close the ":rive 26 when the line 
a tie (31 is collapsed and to open said valve 

i is expanded. 
whes) the paits are 

isition sh?; vi) in Fig. 1. the chanibel' 
pen to the atmosphere and is closed 

against the siction in chanber 65. Pinet 
natic (31 is in consequence Siljected to equal 
pressure, (atinospheric) acting upon oppo 

R 

i 

inisted that 

site sides of its movable board and is eld 
exp::itted by its spring (32. At this time, 
the valve 26 is open, as shown. 

in older to close said valve the stel: 6, is 
lifted by the diaphragi (38 thereby opening 70 i 

the sliction poi’t 3 and closing the athlos 
peric poit T3. This i his is accomplished by 
the allission of atmospheric air to challer 
(3:3. This chaliber is connected by a tube 4. 
to a control valve 80 which is huially con 
{}'olled, i. e. is uncle!' control of an opei'a- 
tive (als ('ot "a disting ished from the 'ec 
of which controls the striker pneuiiatics). 
it is he 'e shown as adapted for hand op 
('ation. This valve includes a diss: St with 
a port S2 formed therein. The disc S1 is 
showi in closed position in Fig. 2. When it 
is noved by tilining the handle S3 to which 
it is secure, the port S2 will conne into reg 
iste' with the apertile 5 in the duct - this 
establishing coln: linication of the duct it 
with the pipe 84 which is open to attros phei'e. 

it Yili ce noted that tic valve 26 of the 
inheinlei. 2) and tle 

5 

St 

live 23 of the ne;er () 
20 are connected with each other by the 
Stein 27 and that said valves are st) arranged 
with relation to their respective ports that 
they are opened simultaneously and closed 
sililtaneously under control of the de 
scribed hillianly controllied means common 
thereto, 
In Fig. 4 I have shown a slightly modified 

fol'm of volume control unit 2)" which is 
adapted to be installed with its longitudinal 
axis vertical instead of horizontal as in Fig. 
1. With this ai'i'angement the operating roct 
27 is bent at right angles as at 27 foring 
a short vertical airn as shown, to which is 
Secured the valve 26 which in this case 
on the uppel' surface of the wall 25* 
spring 26° serves to hold the valve yie 
ly in working contact with the wail : 
late’: no veine it of the rod 27 will 
the valve to close or olein the sort 2-1 : 
sired, this 'od being : (apted to be novel 
the same manne; as the to 27 she in in Fig. 
1. The construction and operation of he 
other parts of this control init 2() are the 
saic as the init 20 and the la its are cri'- respondingly designated. 
From the foregring it will lie cle: ; that 

if the layer wishes to rentle' a portion of 

() () 

5 

a selection so te; \; he in the parts are is the 
position shown in Fig. , he can sit the 22 
lande 83 to its other position. This tins 
the valve 81 so that or 8:2 connect: i.e. 
74 and 8-4. the latter being open to atts 
phere and the for nor being cornice te?t it is 
challic 1 (36. ... thospheri, ie stile ( ; the 
diaphragm (38 then lifts the valves 39 at 
70, thus closing port T3 and opening 
munication let \veen ch: label's (35 all (3-E and 
permitting the suction from pilip () 
through pipes 41 and 71 to collapse the el- i. 
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lows 61 and thereby move the rod 27 to the 
right thereby moving the valves 26 and 26 
from the open position shown in Fig. 1 to the 
closed position shown in Fig. 3. 
This cuts of the communication between 

chambe's 22 and 23 by way of the port 24 
and all air exhaisted by the pulp 40 now 
passes through the ports 28 and 29 and 2S 
and 29' causing the bellows to partially co 
lapse against the action of the spring 31. 

This causes the 'egulating valve 32 to par 
tially close the port 29 resulting in cutting 
down its area and consequently cutting down 
the volume of air exhausted from the player 
action 5 with the result that less force is 
exerted on the striker pneumatics and there 
fore soiter tores are produced. To render the 
selection louder the player shifts the handle 
83 to the other position thereby closing the 
pipe 4 and permitting the bellows 61 to 
move the rod 27 and operate the valves 26 
and 26° so that the normal full volume of air 
will be exhausted from the player action 
by the pump as will be understood from the 
drawings and the above description. 
The foregoing sets forth preferred em 

bodiments of one part of this invention. An 
3rditional, but a very important feature of 
tle invention is in the use of the described 
volt!, e-control means in conjunction with an 
expression-hechanism and in a relationship 
between the said expression mechanism and 
the volume-control means such that the 
musical composition being played, or any 
Selected Section thereof, may be rendered 
with the full strength primarily intended or 
softened, at the will of the operative, with 
o: effecting the relative strength of the va 
rious tones which result in giving expression. 
In other words, an important feature of this 
invention is the employment of the described 
Vollme-control means as a part of a tension 
regillating and pressure-maintaining system 
which system includes, in addition to the 
Said volume-control means, mechanism oper 
ative inder control of the record to so con 
trol the tension of the air at the striker pneu 
natics that the resulting tones will bear the 
expressive relationship to each other called 
for by a proper and artistic rendition of the 
coil position being played, and which system, 
no'eover, by reason of its inclusion of the 
described volume-control areas may, at the 
will of the operative, be controlled to vary 
the volume of the tones emitted, with rela 
tion to the entire composition being played 
or with relation to any selected part thereof, 
while still retaining the relative strengths 
of tone's controlled by the record. 

It yi e (syst () that to State}{nt 
made with relation to the mechanism in con 
inction with which the herein described 
volume-control means is employed has refer 
ente to that type of player mechanisms in 
vlich not only are the notes sounded in their 

proper sequence but also with their exples 
sive relation to each other, all lice' coin 
trol of the record. Many such mechanisms, 
alike in principle but differing in details, are 
known in the art and this invention is not 
confined to the use of any particular detail 
form of such mechanism. In a general way 
they may be described as including a valvii 

B 

lar member which is settable to various po 
sitions with relation to a windway between 
the striker pineumatics and the source of 
power to thereby variably determine the 
tension of the air at the striker pneumatics 
and the resulting volume of tone emitted; an 
expression member which is operated under 
'ontrol of the record (through the medium) of 
expression apertures in the tracker board 
and an expression action connected with said 
apertures and with the expression member') 
to set the valve in its various positions to 
vary the strength of the tones accordingly; 
and a tension-regulating member which is 
operative with relation to the valve to main 
ain the strength of the tones predetermined 
by the setting of the valve, regardless of the ( 
number of notes played simultaneously. An 
xample of such mechanism is found in Pat 

ent No. 1,008.291 issued November 7, 1911 
to E. Welte and H. Bockisch and the one 
herein illustrated is substantially identical 
there with, the Welte-Bockisch mechanism 
having been selected for illustration for the 
reason that it has been found to be eminent 
ly satisfactory in use and also because it is 
very well adapted for use in the present 
System which includes, in addition to mech 
anism of the type exemplified by the Welte 
Iockisch patent referred to, a volume control 
means so correlated with the said mechanism 
that the two will constitute a single system 
having a plurality of regulating means in 
dividually usable in the system at the will 
of the operator. 

Referring to Fig. 1 of the drawing which 
illustrates an expression mechanism sub 
stantially identical with the said Welte 
Bockisch mechanism, it will be noted that 
for each group or set of striker pneumatics 
as the bass scale and treble scale, for ex 
ample-there is a slide valve, (47 or 47) an 
expression bellows, (50 or 50) and a ten 
sion maintaining (regulating) bellows. (51 or 
51) and that each slide valve is connected 
with the movable board of the coll'espond 
ing regulating bellows by a cable (4S or 48) 
which passes over a sheave (49 or 49) car 
ried by the movable board of the correspond 
ing expression bellows. In such a construc 
ion, as is well known, the expression mem. 
be's 50, 50 are controlled by the rero'd, 
through the medium of an expression action 
(not shown) and primarily control the tel 
sion of the air at the corresponding set or 
group of striker pneumatics by setting the 
valvular members 47, 47 in such relation 
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to the ducts forming parts of the Windways 
between the source of power and the sets or 
groups of striker pneumatics, respectively, 
that the passage of the air will be l'estricted 
to a greater or less extent in accordance with 
the strength of the tones to be emitted. it 
is also well known that in such mechanisin 
the regulating pneumatics (51 Ol' 51), re 
spectively, are defiated in O'e or less in C 
cordance with the tension existing in the 
corresponding windlways, whereby their 
springs (51 or 51) are put under col're 
spondingly greate' or less tension and there 
by become effective to open the valves 47, 
47, respectively, when the tension is reduced 
by the operation of the striker pneumatics 
and to an extent which accords with the 
number of striker pneumatics operate si 
nultaneously, the valves, howeve', alway's 
returning to the positions pledetermined 5 
the extent of deflation of the expression let 
lows, respectively. The expression mecha 
inism described is completely Operative as a 
pressure controlling and tension maintaining 
means and the results obtainable fron its 
use are accurate reproductions of the inter 
pretation of the artist, which interpretation 
has been embodied in the record: but since 
musical taste valry, there are certain 'endi 
tions, either of an entire composition oi' of 
certain portions thereof, which some lis 
teners would prefer to soften, without, how 
ever, changing the relative strengths of the 
tones predetermined by the 'ecord, and to 
this end a volume-control in eans. Such as that 
heleinbefore described. has been provided as 
an additional or supplemental part of the 
air-controlling system, and the volume con 
trol means has been placed under control of 
the operative so that he may, at will, by 
a justment of a control element, l'ender 
said volume-control means effective. as for 
soft playing, o' ineffective as fo' loud 
playing. 
This it will be noticed that the chanbei's 

22, 22 of the volume control membel's 20. 
20 are connected with the wind Dassages 5, 
16 of the striker action by ducts 17, 17; that 
the chambers 23, 23 of said volume control 
mealers are connected with the soul'ce of 
lower 40, by ducts 46.46, chambe's 44, 44, 

: claimber 43, a chamber 42 and a dict 41. 
all opening one into the other, and for n 
ing parts of the windway's between the 
striker pnel anties and the source of love!'. 
it will also be noticed that the valves 4, 4, 
respectively, control these windway's and 
that the regulating pneumatics 51, 5 and 
also the pneumatics 30, 30 are operatively 
related to the windways. The correlation of 
arts accordingly is such that the air drawn 

ii on either section 15 or 16 of the wind 
chest i3 will be restricted by the correspond 
ing valve 47 or 47 in accordance with the 
extent to which the corresponding bellows 

1,613,501 

50 or 51, has been collapsed and that when 
the control valves 26, 26, are closed, the 
pneumatics 30, 30' will be under the tension 
which exists in the respective Wind passages 
and will be collapsed in ore or less in accord 
ailee with he particular positions to whic 
the Vives 47. have been set uncle con 
trol of the record. Collapse of either of 
these pneumatics 30, 30 correspondingly 
loves its valve 32 or 32 to Wai'd a closingpo 
sition with l'elation to the corresponding polts 
2:), 29 so that the valve this moved now acts 
() frther cut down the flow of the ail in 
ine corresponding winclway, and lence to 
lectice the volune of Sound below that which 
(): 'eli's when the windway's tie controlled 
only by the valves 47, 4, witholt, however, 
affecting the relative sti'ength (if the tones, 
since the Valves 47. are still operative to 
control such relative strengths. On the 
other hand, when the valves 26, 26 are opei 
the flow of the air will be by-passed, or will 
}:ss by, the pneuin:tics without Substantial 
ly acting upon the sane. So that the tension 
to which the lattei' is subjected will be sub 
stantially ineffective to collapse them, 
iience, the volies of tones will be those 
redetermined by the settings of the valves 

-i., 47 without further restriction. Since 
the regulating pneumatics 51 and 51 depend 
for their operation upon the tension of the 
air in the windways, respectively, and since 
prope l'egulation calls for an instantaneous 
response to every change in tension, it is 
undesirable to l'ely upon these pneumatics 
(51, 51) to effect the regulation when the 
flow of air has been filrther restricted. It 
will be noted, however, that the pneumatics 
30, 30', are much smaller and hence corre 
spondingly weaker, than the pneumatics 51, 
51 and when the valves 26, 26 are closed 
will, in conjunction with their valves 32.32, 
be operative to effect the necessaly legula 
tion with relation to the Weakened tension 
existing at this tiline. 
While I have illustrated a typical embodi 

inent of the invention, and while I have 
shown and described a particular applica 
tion thereof in which there are a plurality of 
groups o' Sets of strike' pleumatics, one 
comprising the bass scale and the other the 
trelle scale, it will in aparent that these 
are to be considered as being in erely sugges 
tive, aid that the invention inay be other 
wise and variously el}}}} died, and that the 

uniller of notes in a groi, o sei, is not ma 
terial, since he'e say if only one sitch-- 
in fief. that all the notes of the pian?) may 
be rega'ded as a groiii) i? set-and silk's 
there may be {}}'e th: 'A' () gi" tips o' sois. 
it is commo; ) ractice, however, to separate 
the treble scale from the bass scale and to 
i) 
i 

lu 

rovide separately controlled expression 
echanisins theirefoi, and hence i lave so ill 
strated the invention without, however, in 
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tending by the use of the term “group or set” 
of striker pneumatics, or any equivalent term, 
in this description or in any of the claims, 
unless such term is otherwise qualified there 
in, to restrict to any particular member or 
scale of striker pneumatics included in such 
tel'in. 

Having thus described my invention what 
I claim as new and desire to secure by Let 
tei's Patent is: 

i. In a record controlled musical instru 
ment, a source of power, striker pneumatics, 
an expression pneumatic under control of 
the record, a regulating valve, a regulating 
pneumatic having a flexible connection 
there with, a mechanical connection between 
said expression pneumatic and the flexible 
connection connecting the regulating pneu 
natic and the regulating valve, an additional 
regulating pneumatic, a valve controlled by 
the latter, means under control of the op 
erator to render the latter valve effective or 
ineffective at Will, and means, including the 
said regulating pneumatics, forming a wind 
way which connects the source of power 
with the striker pneumatics and is con 
trolled by the said valves. 

2. In a record controlled musical instru 
ment, a source of power, a group or set of 
striker pneumatics, means forming a Wind 
way between the source of power and said 
group or set of striker pneumatics, a plural 
ity of regulators of different characteristics 
both connected to said windway, and a 
humanly controlled means operative with 
relation to the windway to by-pass the air 
around One of the regulators. 

3. In a record controlled musical instru 
ment, a plurality of wind chests and a 
source of power, a duct connection leading 
from the source of power and having 
branches to each wind chest, a plurality of 
regulators of different characteristics con 
nected to and arranged to control the duct 
connection to each wind chest, pneumatic 
means and a humanly controlled means for 
by-passing the air around one of the regul 
lators of one of the ductS. 

4. In a record controlled musical instru 
ment, a plurality of groups or sets of striker 
pneumatics; a source of power for the 
groups or sets of striker pneumatics: a plu 
rality of members for the groups or sets of 
striker pneimatics, respectively, each nem 
ber having a plurality of chambers and pro 
vided with an opening through which its 
chambers have direct communication with 
each other and a valve Operatively related 
to said opening, and also having a regulator 
pneumatic, ports through which said pnell 
matic has communication with both of said 
chambers and a regulator valve operatively 
related to one of the latter ports: a connec 
tion between the first mentioned valves of 
the members; a motor pneumatic operatively 

S 

related to said connection and operative 
thereon to open said valves simultaneously 
and to close them simultaneously; and hu 
mainly operative control means for said mo 
toi pneuiiatic. 

5. The combination with a source of 
power, groups or sets of striker pineumatics, 
and separate record controlled expression 
devices for each of the groups or sets of 
striker pneumatics, respectively, of a plu 
rality of volume regulating control mem 
ber's operatively reiated to each of the ex 
pression devices respectively, an operating 
means common to One of said inleinbers of 
each Set, and a humanly operative control 
means operatively related to said operating 
e.S. 
6. The combination with a source of 

power, groups or sets of striker pneumatics, 
means forming a windway between the 
Source of power and the groups or sets of 
striker pneumatics, espectively, and record 
controlled expression devices for the groups 
or sets of striker pneumatics, respectively, 
and operatively related to the windway: of 
a plurality of volume regulating control 
members for each expression device, one 
member of each set having a plurality of 
chambers and provided with an opening 
through which the chambers have direct 
communication with each other and a valve 
operatively related to said opening, and also 
having a regulato' pineumatic, pots through 
which said pneumatic has communication 
with both of said chambers and a regulator 
valve operatively related to one of said 
ports; a connection between the first men 
tioned valves of the members; an operating 
means operatively related to said connection 
and operating thereon to open said valves 
simultaneously and to close them simul 
taneously; and humanly operative control 
means for said operating means. 

7. In a record controlled musical instill 
ment, a source of power, striker pneumatics, 
a plurality of chanberg, heans through 
which the chambers have communication 
with the source of power and the striker 
pneumatics, espectively, a valvular member, 
an expression membel under control of the 
record and operating to set the valvula: 
member in accordance with the tension to be 
produced at the strike' pneumatics, a regul 
lating pneumatic operative with relation to 
said valvula member to naintain the ten 
sion for which the same has been set, re 
gardless of the number of strike; pnel 
matics operated simultaneously, a second 
regulating pneumatic, ports through which 
the latter pneumatic has communication 
with said chambers, respectively, a valve tin 
der control of the second pneumatic and 
controlling one of said posts, a port through 
which the chambe's have communication 
with each other outside the second regillat 
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ing pneumatic, and means under control of 
the operative to open and close the latter 
port. 

S. In a l'ecord controlled musical instru 
lment, a plurality of groups or sets of striker 
pneumatics; a source of power for the same; 
a plurality of members, each having a plu 
'ality of communicating chambers, a regul 
lating pneumatic having communication 
with both chambers and a valve controlled 
by the pneumatic and in turn controlling 
communication of the pneumatic with both 
chambers; each member also having a valve 
to control communication of its chamber: 
with each other outside its pneumatic; means 
to simultaneously open and simultaneously 
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close the last mentioned valves to render 
the regulating pneumatics simultaneously 
ineffective o' simultaneously effective, neans 
through which one chambe' of each said 
member has connection with the source of 
power and the other chambel's of the re 
spective members have communication with 
the corresponding sets o' groups of strike!' 
pneumatics; and additional regulating 
means which are operative when the first 
regulating means are ineffective. 

In witness whereof I have hereunto set any 
hand at the borough of Manhattan, city, 
county and State of New York, this 21st 
day of October, 1920. 

TOLBERT F. CHEEK. 
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