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PaTeENT OFFICE.

THADDEUS CAHILL, OF OBERLIN, OHIO, ASSIGNOR OF TWO-THIRDS TO
o : TIMOTHY CAHILL, OF SAME PLACE.

ORGAN.

R.- i mr

SPECIFICATION forming part of -Letters Patent INo. 359,842, dated March 22,1887,

Application filed June 5, 1886, Serial No. 204,222, (No model,)

To all whom it may concermn:

Be it known that I, THADDEUS CAHILL, a
citizen of the United States, residing at Ober-
lin, in the county of Lorain and State of Ohio,

-have invented new and usetul Improvements

in Organs, of which the following is a speci-
fication. |

The objects of my invention are o give o
organs the capability of varying their tonesin
all degrees of-londness in aceordance with the
touch upon the ordinary keys of the instrua-
ment, or upon special dynamic keys, and to
make these variations of loudness, especially
in the latter case, correspond to the degrees of
a scale, which degrees have known and con-

stant mathematical relations, so that the ex-

pression of a musical eomposition with regard
to -loudness may be written and reproduced
with the same mathematical accuracy with
which the time and piteh can now be written
and reproduced; and my invention consists,
principally, in the following points: first, in

~the combination of the keys of an organ, or of
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any desired plural number of said keys, with

suitable dynamic-governor mechanism and

with a general transmitter—that 1s, a movable
lever or frame connected with the dynamic
oovernor and placed transversely tothe keys
of the organ manual or pedal, or to those keys

that are arranged to operate it, so that it re- |

celves pressure and motion from any one of
the keys that are arranged to actuate it when
such key 1s depressed, and from any number
of such keysthatmaybedepressed when more
than one of them are depressed,and transmits
the motion thus received to the before-men-
tloned dynamic governor, and forms a connec-
tion between whatever key or number of keys
may be depressed and said dynamic governor,

so that the motion of said dynamie governor

18 governed by and 1n accordance with the
touch upon said key or number of keys; sec-

ond, in a series of separate swell-valves, as

described more fully hereinafter, all placed
upon the sameswell-box, covering norts, holes,

“or open areas therein, and preferably so regu-

lated as to their size and extent of opening
that each one of said swell - valves, when
opened, 1in addition to or in conjunction with
those smaller than itself or below it in the se-

| ries, angments the loudness of tone by one de-

oree of the dynamic scale deseribed herein-

after; third, in the method of governing the
loudness of the tones of an organ, preferably

1in accordance with the degreesof the dynamic

scale, hereinafter described, with a series of
separate swell-valves, which are all placed
upon the same swell-box, covering ports,holes,
or open areas therein by opening a greater or
smaller number of said swell-valves, accord-

_ing to the loudness of tone desired, as de-
- seribed more fully hereinatter; fourth, in the

combination of a series of separate swell-
valves, all placed upon the same swell-box,
covering ports, holes, or open areas therein,
with a series of suitable power devices corre-
sponding to sald swell-valves and connected
therewith, so that each power device, when
supplied with power,opens the corresponding
swell-valve with which 16 18 connected, and 1n

. the combination of the series of swell-valves

and power devices last mentioned with a dy-
namic governor so constructed and arranged
that it supplies power to a greater or smaller
number of the before-mentioned power de-

- vices, and by means of said power devices

opens a greaterorsmaller number of'said swell-
valves, according to the position of the mov-
able part of said dynamic governor; fifth, in a
specifiec form of mechanisw for performing the
funetion last mentioned—thab is, 1n dynamic-

- governor-valve mechanism for an organ, con-

sisting, essentially, of a valve-chest connected
on one side or end with a suitable 1induction-
beillows or other suitable source or reservoir of
fluid motive power, and preferably open to
the abtmosphere on the opposite side, and hav-
ing a series of ports cut in one or more of its
walls and connected pneumatically with the
before-mentioned corresponding power de-
vices, and a movable elose-fitting valve set In
said valve-chest so asto move over the before-
mentioned series of ports and throw a greater
or smaller number of them in communication
with the bellows or other source or reservoir
of fluid motive power, according to 1ts posi-

‘tion; sixth, in the combination of the before-

mentioned series of swell-valves, which are all
placed upon the same swell-box, covering
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greater or smaller number of the pitch-keys of
an organ, constructed to operate said series of

swell-valves by connecting mechanism, prefer-

ably the general tr msmltter dynamic-gov-
ernor - valve mechanism, and series of power

devices, before mentioned and hereinafter de-
scribed more fully, whereby a greater or
smaller numberofsaidseriesofswell-valvesare
opened by and 1n accordance with the touch
uponthekeys before mentioned; seventh,in the
combination of a series of suitable power de-
vices with the keys of an organ, or with any
desired number of said keys, constructed to
operate said series of power devices by con-
pnecting mechanism, preferably the general
transmitter and dynamic governor,hereinbe-
fore mentioned and hereinafter described,
whereby power is supplied to a greater or
smaller number ofsaid series of powerdevices,
1n accordance with the touch upon the before-
mentioned keys; eighth, in the combination
of a series of suitable power devices and
swells, as before mentioned and hereinafter
described, with the keys of an organ, or with
any desired plural number of said keys, con-
structed and arranged to operate said series of
power devices and swellsby connecting mech-

~anism, preferably the general transmitter and
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dynamicgovernor, hereinbefore mentioned and

hereinafter deseribed, whereby power 18 sup-

plied to a greater or smaller number of said

power cevices, and a greater or smaller nuam-
ber ot said swells are opened by and in ac-
cordance with the touch upon the before-men-
tioned keys; ninth, in a series of keys, pref-
erably similar in their order and arrangement
to the pitch-keys now in universal use, each of
which represents a certain degreeof a dynamiec

scale, hereinafier xphmed, and is 80 con-
structed and arranged that it returns to its nor-
mal position and ceases to give the dynamic
degree that 1t represents when no longer held

down; tenth, in the combination of the keys of

a dynamic manual, or of any desired plural
number of said keys, with a dynamie governor,
preterably by means of & general transmitter,
as hereinbeiore mentioned and hereinafter de-
scribed, said parts being so constracted and
arranged with relation to each other that dif-
ferent keys of said dynamic manual, when de-
pressed, move said dynamie governorinto dif-
ferent positions; eleventh, in the combination
of a series of swell- Valves, as hereinbefore

mentioned and hereinafter described, with the
keys of a dynamic mannal, or with any desired
plural number of said lceys.constructed and ar-
ranged to operate said swell-valves by connect-
ing mechanism, preferably the general trans-
mitter, dynamic governor, and power devices,
hereinbefore mentioned and hereinafter de-
seribed, whereby different numbers of said
swells are opened by the depression of differ-
ent keys; twelfth, 1n the combination of a se-
ries of suitable power devices, as hereinbefore

mentioned and hereinafter described, with the

keys of a dynamic manual, or with any desired
plural number of said keys, constructed and

“for the series of swell-valves mentioned in all

359,842

arranged to operate said seriesof power devices
by connecting mechanisny preferably the gen-
eral transmitter and dynamie governor, herein-

before mentioned and helemafte descubed
whereby powerissupplied to different numbers

of said power devices by the depression of dif-
ferent keys; thirteenth, in the combination of a
series of suitable power devices and swells, as

70

75

- before mentioned and hereinafter described,

with the keys of a dynamic manual, or with
any desired pluralnumber thereof, constructed
and arranged to operate said series of power:
devices and swells by connecting mechanism,
preferably the general transmitter and dy
namic governor, hereinbefore mentioned and
hereinafter deseribed, whereby power Is sup-
plied to different numbers of said power de-
vices, and different numbers of said swells are
opened by the depression of different keys, as
heremafter described.

There are other points of novelty in my in-
vention, not specifically enumerated above,
which appear more clearly hercinafter. Of Qo
these the most 1mportant are a new art of
exact musical dynamics; the substitution of
speaking-stops, or 8111111%1* mechanism, whereby
windisadmitted to registers of tone-producers

80

s . . . ) a5
the combinations in which a series of swell-

valves 1s an element; the combination of a
swell with a power device and with the keys
of an organ, and methods and means whereby
the power device which 1sthus combined, and
whose supply of motive fluid 13 controlled by
and 1n accordance with the touch upon the
kkeys, as heremalter described, and which is
connected with a swell-valve, as hereinafter
described, 1s made to open Lh% swell-valve to
a greater or less extent, in accordance with
the toueh upon the key or keys that operate
its valve and control its supply of motive
fluid, and m the combination of the actuating
mechanism with the dynamic-governor-valve
mechanism by mechanism, sabstantially such
as that shown in the dr awmn g and deseribed
hereinafter, whereby the thlO of the move-
ment of t-he dyunamie governor, imparted to it
by the actuating mechanism with which it is
connected, to the movement of said actuating
mechanism increases or decreases in accord-
ance with the increase or decrease in the press-
ure exerted by the actuating mechanism upon
the mechanism that connects 1t with thevalve
actuated. |

The chiief novel result accomplished by my
invention 1s, thatitgives to the performer the
ability to change Instantly and to any extent,
either by imperceptible degrees or by the de-
cided steps of adefinite dynamicscale, as herc-
inatter described, the loudness of the tones of
an organ by and 1n accordance with his touch
upon the pitch-keys, or by the depression of
different dynamic keys, and to do thisin even 132
the largest organs, and to do it by power other
than t]nt 11011 he supplies, the power which
he supplies being used only to govern,control,
and apply that which does the fwiml worlk,

1CO
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What has been designated in the statement
of invention as the first prineipal point of my
invention is applicable to all organs in which
the loudness of the tones is to be coverned by |
and in accordance with the touch upon the
keys; but my invention as a whole relates
chiefly to the government of the loudness of
the tones of organs by means of swell-valves
or swells; and allt-hough I do not regard it as
any part of this invention, and it should be
sufficiently obvious, I may say that the interior
of the organ-box or the swell-box should be
so constructed asto converge the sound-waves

~upon theswells, sofar as may be; that the or-

gan-case,or that partof i1t which contains tone-
producers the loudness of whose tones is to be
governed by swells, should be acoustically
insulated as completely and pertectly as may
be found possible and practicable; that, with
a view to this, the closer andtlghterthe organ-
case 18 built the better; that whether there be
but one dynamic gover‘nor,. with its auxiliary
power devices and swells, for each manual,op-
erated by all the keys of the manual, (as I pre-
fer for the Sake of economy and Slmphclty,)

or whether there be (as there may be at a

oreatly-increased expense for the sake of inde-
pendent expression) many dynamic governors,
each controlling its own power devices and

swells, there must be as many separate close
~compartments or swell-boxes as there are dy-

“namie governors controlling power devices and

10

swells; th'lb all the tone- pl"oducelswhoseloud
ness ot tone 1s to be governed by a given dy-
nami¢ governor controlling swells must be
placed within the close compartment or swell-
box upon which the swells operated by
said governor are placed; that in every case
in which the bellows 1s not in the same close
compartment or swell-box with the tone-pro-
ducers to whiech 1t supplies wind it should be

1n a c¢lose compartment which should have

45

50

60

freepneumatic communication with that swell-
box or those swell-boxes which contain tone-
producers to which it supplies wind, and it
should, furthermore, both inspire and expire

its wind into its own compartment and the |

swell-box or swell-boxes pneumatically con-
nected therewith, so that the equilibrinm of
the air contained in the swell-box or swell-
boxes, as compared. with that outside, will not
be disturbed, and there will be no tendency

for vibrating air to leak out of the organ-case i

when the swells are closed.

In the accompanying drawings I do not
show, and 1n this specification I do not de-
seribe, the bellows,

nor, in short, any part of an organ that 1S not
mtlmately connected with my invention, and

therefore necessary to show.

When my invention is carried out in or-

- gans substantially in the way in whieh I pre-

fer to carry it out—by means of swells, as will
appear more clearly hereinafter—no material

or essential part of the instrument—sueh as
the bellows,sound-table,tone-producers,valve-

- sound-board, draw-stops,
valve-action for the tone- producers couplers, .

action for admitting wind to the pipes, draw-

stops, couplers, and so forth—ig¢ dispensed

with or materially changed; but the organ-

case, or that part of 1t which contains the tone-
producers, should be acoustically insulated.
There 1s no longer any use for the swell as
now constructed and operated, sinee so much
more perfect expression can be obtained, in
accordance with the touch upon the Levs by
means of the dynamic-governor-valve meeh-
anism and its mmilim'ies, herein described;
and 1t 18 to be understood in connection with

the valve-action for supplying wind to the

pipes—whetherit be diveet, pneumatic, or elec-
tro-magnetic—that the point to which any of
the piteh-keys 1s depressed varies more oxr less
with the firmness of the touch, and that the
valve - action must therefore have sufficient
play to allow of the different depressions of
the key without being disturbed thereby, and
without affecting or altering the 'LlllOlll]t of
wind supplied to the pipes.

The particular dimensions of the parbs nsed
for carrying outmy invention, as well as their
arrangement with relation to each and to the
parts “of organs as now constructed, will of
course have to be adapted by each builder to
the size, shape, style, and other peculiarities
of whatever instrument he may be building.

Intheaccompanyingdrawings I donotshow,
and 1n this specification I do not describe,
every mechanism by whiceh 1t is possible to
carry out my invention. 1 only show and de-
seribe that which I consider the best means;
and some of the mechanism herein described
is only applicable to reed-organs, and some
of 1t 1s only adapted to the largest organs, or to
those which contain many speaking-registers,
and I do not intend that all the mechnmsm
herein deseribed shall be used in any one or-
gan; but 1 shall endeavor to point out, so far
as possible, the mechanism and methods of
operation which 1 prefer, stating, so far as
may be, the advantages and disadvantages of
each method of operation and mechanism de-
scribed, and leaving the rest to the judement
of the builder and the necessities of the case.

In the accompanying drawings, Figure 1 is
a sectional view in elevation on a llne parallel

to the'keys of an organ-case and part of the.

mechanism most intimately connected with
my invention, showing a pneumatic eylinder
and swell on the top of the organ-case and the
general transmitter in 1ts position beneath the
keys of the manual. Iig. 2 is a view in per-
spective of so much of the top of the organ-
case as has not been broken away, and shows
a number of pnenmatic cylinders and swells
in theirrespective positions, some of the swells
belng represented as open and others as closed.
Iig. 3 is a view 1n perspective of the ordinary
or pitch manual and the dynamic or loudness
manual, (the use of which is hereinafter de-
scribed;) and 1n this drawing some of the keys

of each manual are removed, so as to show

the general transmitters in their positions be-
neath the keys. Fig. 41s a view in longitudi-
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nal section of a key of the dynamic manual
and a slotted wedge-shaped piece which is ab-
tached to the lower side of said key, immedi-
ately above the general transmitter upon
which 1t acts, said wedge-shaped pilece being
adjustable by a screw and slot longitudinally
upon the key, so as to regulate for what frac-
tron of its d epl ession the Lev shall act npon the
general transmitter. Ifig. b 1s aview 1n longi-
tudinalsection of said adjustable wedge-shaped
picce. Iig. 6 1s a view in perspective of the
general transmitter of one of the manuals,
showing 1{s construction and connection with
thedynamic-governor-valvemechanism,which
Jatter isshown 1n dotted lines. Figs. 7 and 9
represent a form of the dynamie-governor-
valve
an 1important teature of my invention, IFig.

~showingsald mechanismin perspective, v1e\1 ed

23
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from behind, with the back of the chest re-
moved to_%how the interior more clearly, and
IFig. 9 showing it in sectional élevation as
viewed from behind, Ifig. § 18 a view in per-
spective of a form of dynamic-governor-valve
mechanism intended, prinecipally, for use in
reed-organs, differing from the dynamie-gov-
ernor-valve mechanism shown in Figs. 7 and
9 in that, instead of baving many ports con-
nected with mfmy pneumatic power devices, 1t
has but one port, through which wind for the
production of tone passes between the bellows

and the wind-tronk that supplies the reeds,

and that 1t 1s not open to the free air on one
side, as the dynamie-governor-valve mechan-
1sm shown in I'igs. 7 and 9 should be, but, like
theni, 1t 18 connected with the general trans-
mitter, as shown in Figs. 6 and 9. Ifigs. 10
aud 11 are sectional views in elevation of a
prneumatic ¢viinder and swell-valve to which
the piston of said eylinder is attached, the for-
ner view showing the parts in their normal
positions with the cylinder iull of air, the pis-
ton raised, and the swell-valve closed, and the
latter showing thein 1n the positions they as-
sume when the cylinder is thrown in commu-
nication- with an induaetion-bellows or other
vacuous source or reservoir of fluid motive
power, into which the air contained 1n the eyl-
inder ¢seapes, and the piston is forced down
by the superior pressure of the external at-
mosphere and the swell is opened; and Figs.
12 and 13 are views of the same eylinder shown

in the two preceding {igures and a part of the
speaking-stop mechanism, with which the pis-

ton of said cylinder is connected by a cord or

chain passing over a small pulley, so that

when the power device 15 not supplied with

power the stop is closed and the piston is sus-
tained 1n 1ts normal position by a contractile
spring, but when the eyhnderis in communi-
cation with the vacuous reservolr the piston
descends and opens the stop. |

In toe accompanying drawings, A repre-
sents the organ-ease, which 18 made close and
tight all around, and hag a number of sound-
ports in its top, covered by close-fitting swell-
valves which open outward, and has its {ront

mechanism hereinbefore mentioned aS |

359,842

wall eurved, 80 as to convergethe sound-waves

upon the swell-valves.

A’ represents the sound-ports in the top of
the organ-case covered by the swell-valves.

- b represents the tone-producing keys—the
keys of the piteh-manual.

¢ represents the keys that govern the loud-
ness—the keys of the dynamic manual.

d represents the general transmitter,which,
as shown, consists of a metal rod or tube,
d’, (whlch is nicely fitted to and movably set
in fixed bearings d?,) small metal cross-arms &,
rigidly and tmnsvmsely attached to the rod
or tube d, and a light but stiff wooden or
metal rail, rod, or tube, d', to which also the
cross-arms ' are rigidly and transversely at-
tached, so that said rail, rod, or tube d* be-
comes the front of the frame and the part upon
which the keys rest or presswhen forced down.

e is the dynamic governor-valve., ¢ 1is the
chest 1n which 1t 18 set. ¢ 18 the center on
which 1t is set.

¢’ are the ports in the bottom of the valve-
chest €/, over which the valve ¢ moves.

¢' 1S a short pipe on one side of the chest,
W hl(‘h opens upon the atmosphere by the valve
¢’. ¢ isa pipe on the other side of the valve-
chest, which connects it with an induction-
bellows or other suitable source or reservoir
of fluid motive power.

e' 1s a contractile spring fastened to a hool
on the outside of the valve-chest and to the
shorter right-angled arm of the valve ¢, so as
to hold 1t 1n1ts IEOI‘I'II’ll posmon of close pProx-
imity to the mouth of the pipe ¢',which leads
to the bellows,

f1s a small roller or wheel attached to the
general transmitter d, or to the key 4, asshown
in igs. 6 and 9. |

¢g is a cord, belt, or chain, of which one end
1s fixed and the other %t'lched to the dy-
namic ‘'governor
tion from the general transmitter d, or other
mechanism, which acts upon it transversely,
to the dynamiec-governor mechanism, to which
1t 1s attached, so that the ratio of the motion

of said dynamic-governor mechanism to that

of the actuating mechanism shall 1nerease
oradually in accordance with the pressure ex-
erted by said actuating mechanism.

N 18 a post or fixed pileece, to which the end
of the belt, cord, or chain ¢ i1s fastened.

v 18 a small pulley, over which the cord, belt,
or chain g passes.

j 18 a grooved or channeled board, table, or
frame similar in its construection to the sound
board or table of a pipe-organ. 4 refers to
the grooves or channels in said board or table,
each of which grooves or channels communi-
cates pneumatically with one of the ports ¢’
in the bottom of the valve-chest ¢, and with

one of the pneumatic power devices, and {forms
a connection between then. |

k 1s a wind-trunk, through which the wind
that produces the tone passes between the bel-
lows of areed-organ and the {ree reeds thereof.
l"1s a close-fitting

[ 1s a pneumaticeylinder.
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- with their respective keys parallel to each
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~which the keys must be depressed in order to
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- creases  or decreases in accordance with the
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as hereinafter descr'lbed

¢, In the Valve chest ¢, which has a small

~of the valve e, 80 as to prevent loss of motive
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movable piston belonging to said cylinder.
{* 18 a cord, chain, or rod that connects said

piston with a swell or draw stop.

m 1S a sSwell valve or lever movably set on a
rod covering a port or hole, A’, in the top of
the organ-case.

-1 18 a sliding stop, which when opened ad-
mits wind to a regi-ster‘ of pipes or other tone-
producers, but is normally held closed by a
contractile spring.

0 1s a mechanical stop placed under the gen-
eral tr&nsmltter of the piteh-manual, hfwmcr a
handle, o', by which it may be rotated lnbo
such a p051t1011 as to block the motion of the
general transmitter of the pitch-manunal when

the dynamic manual is to be played upon, if

by |

alternate]y In opposite rows. One radial
‘side of the valve-chest opens upon the atmos-
phere by the pipe ¢ and valve ¢, and the
other radial side is connected with an indue-
tion-bellows or other suitable source or reser-
volr of fluid motive power by the pipe ¢
The valve ¢ moves easily and yet fits closely
the concave bottom and the sectoral sides of
the valve-chest ¢, and divides it into two sepa-
rate chambers, whlch have as common bound-
1ng-walls the sectoral sides and the concave
bottom (In which are the numerous ports ¢*)
of the valve-chest, as individual bounding-
walls, respectwely the radial side connected
with the bellows and the radial side open to

S0 desired. . the atmosphere, and asa common separating

q 18 a leak-hole stop placed in the grooved
or channeled board beneath the pneum"mtlc
power devices, so as to permit air to lealk into
the cylinders when the sliding stop ¢’ is opened,

As shown in Figs. 1, 2, 3, 4, 5, 6, 7, 9, 10,

out my invention in the manner which I
prefer, the pitch-manual and the dynamic
m&nual are placed in thesame horizontal plane,

other. The general transmitter of the pitch-
manual 1s placed transversely thereto, beneath
the front ends of the shorter or black keys, a
distance preferably equal to the space through

open to a proper extent the correspoudmcr*
valves and supply the properamountof wind
to the corresponding tone-producers. The
keysof the pitech-manual are not arrested when

and magnitude - llmltmn* wall the valve e.
The governor-chest ¢’ is placed upona grooved
or channeled board or table, 7, whzch 1S Simi-
- lar to the grooved or chfmneled sound-board
or sound- t*’z,ble used in organs for conveying

‘wind from the valves to the pipes, except thab
it is narrow where the valve-chest is placed
upon 1t, and becomes gradually wider as it
leads to the power devices.

- The grooved or channeled board or table j
contains many grooves or channels, each of
whlch conuects pueumatically one of the ports
¢’ in the valve-chest with its corresponding
puneumatic cylinder /. The pnenmatic eylin-
ders/are placed on the top of the organ-casein
arow, and each of them isfurnished withalight
close-fitting movable piston, 7', which is con-
nected, by a cord, chain, rod, or other suitable

The swell-levers m are arranced in a row on
o

depressed by a fixed bar covered with felt, as
is the case in organs as now constructed; but
whatever mlmber of the keys of the pltch

manual is depressed, whether one or nany,
presses upon the general transmitter d. The
general transmitter d (or, more exactly speak-
ing, a littleroller or wheel, /, attached thereto)
i1s normally in contact with the cord, belt; or
chain ¢, and its weight is nicely b‘ﬂdl](‘@d by
sultable weights or springs, so that though
normally In contact with said cord, belt, or

.,

when 1t 18 pressed upon by any of the keys 1t
in 1ts turn presses transversely upon the belt,
cord, or chain ¢, and by means of it so trans-
mits motlon to the dynamic governor-valve ¢
that the ratio of the motion of said valve to
the motion of the general transmitter ¢ in- |

T S

erwr

increase or decrease in the intensity of the
pressure transmitted from the keys by the

general transmitter d to the cord, belt, or |

chain g, orsimilar connecting meclnmsm The
d311annc oovernor-valve ¢ 18 set on an axle,

t{}p filled by the circular 01 wheel-shaped part

finid by leakage, two sectional sides, two r¢
di&l sides, and a concave bottom. The ports

the top of the organ-case, and each swell is

thl ough the arc-like bottom of the valve-chest_

connector, with the correspondingswell-valve.
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' suitably set upon a rod or axle, and covers a

' sound-port, A’, in the top of the organ-case,
upon which 1t 1s held by its own weight, which
also sustains the weight of the eord, chmn, or
rod I and the plstonl The different swell-
valves are so regulated as to size and extent
of opening that the opening of each additional
one augments the loudness of tone by one de-

- ogree of the dynamice scale, as hereinafter ex-

plained.

manual need not differ in any respect {from
the general transmitter ¢ of the pitch-manual,
and 1t 1s connected with the dynamic governor
by either the same mechanism as the general
transmitter of the pitch-manual or by 1mech-

- anism similar thereto.

The keys of the dynamic manual, unllke the
keys of the pitch-manual, actuate no mechan-
1Ism whatever save dyn“muc covernor mech-
anism—rthat 1s, mechanism for coverning the
loudness or intensity of the sound that Shall
reach the ear of the auditor. The keys of the

' monly used in organs, both with respect to
their order and arrangement, and are mounted

mal positions in the same manner—that is, by

e’ are cat in the path of motion of the valve

The general transmitter d of the dynamie.

dynamic manual are similar to the keys com-

in the same manner and returned to their nor-
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springs or weights—and have their depression
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limited and their motion arrested in the same |

manner—that is, by a fixed bar placed under
their front ends and covered with felt.

There is attached to the lower side of each
key of thedynamic manual, immediately above
the rail, rod, or tube d*, which forms the front
of its general transmifter d, an adjustable
slotted WE(]GG shaped piece, which 1s 80 ad-
justed, each on its own key, that each key ad-
vancing from left to right depresses the gen-
eral transmitter d, pl&ced below it, and moves
the dynamic governor-valve connected there-
with, as hereinbefore described, so much more
than the next key to the left of it that an ad-
ditional swell is opened, and the loudness of
tone is augmented by one degree of a dynamie
scale, as herelmitel (LPSCIIDBG

The operation of the parts described may
be stated briefly as follows: The depression
of different keys of the dynamic manual, or
changesin pressure upon the keys of the piteh-
manual produce corresponding changes in the
pOSlthH of the valve e in the valve.chest e,
and changes 1n the position of said valve pro-
duce corresponding changes in the number of

ports ¢ and power devices ! connected with

the bellows, and in the number of swells
opened, and in the volume of sound which 18
able to escape from the organ-box.

As the first element of the combination
mentioned 1n the statement of 1nvention as
the first principal point of my invention, I
prefer to use all the keys of a key-board, as 1
haveshown in the drawings; but I do not limit
myself to so doing, for L may employ the keys

of the lower part of the manual 1n one combi-

nation and the keys of the upper part of the
manual in another similar combination; or 1
may have a larger number of combinations, in
ecach of which a plural number of keys consti-
tutesthe first element; or, ontheother hand, all
the keys of several manuals or pedals may be
used as one element of such a combination,
for several transmitters miay be connected
with the same dypnamic-governor-valve mech-
anism, either by separate connecting mechan-
1Ism for each transmitter or by one lever or
other similar mechanism, on which all of said
general transmitters act.

As the second element of the combination
designated 1n the statement of imvention as
the first principal point of my invention, I
prefer to use the dynamic-governor-valve
mechanism designated in the statement of 1n-
vention as the fifth principal point of my in-
vention; but I do not limit myself thereto, for
I may employ instead of 1 any other suitable
dynamic-governor mechanism whatever—as,

for instance, that shown in IFig. 8, intended |

for free reeds, which operates by governing
the quantity of wind permitted to pass be-
tween the bellows and the reeds.

As the third element of the combination
mentioned in the statement of invention as the
first principal point of my invention, I prefer
to employ a parallelogrammatic {rame, as
shown 1n the drawings, placed under the front

ends of said keys transversely to their greatest
length, of which one of the longer sides 1s the
axis and the opposite side the part upon which
the keys act; but I by no means limit myself
to the particular {orm or arrangement shown,
for the general transmitter may be made In
other forms and placed in other positions al-
most as well, if not as well, The only points
which must be observed by the builder in ¢on-
nection with the general transmitter ave, that
it be easily movable, that 1t be placed in such
a position with 1e]m;10n to the keys that are
armu aged to actuate 16 that it receives pressure
and motion from such keys when depressed,
and that it be so connected with or attached
to the dynamie governor that i transmits to
it the motion whieh 1t receives from the keys.
The general transmittershould be placed trans-
versely to the keys, or to those keys thab are
arranged to actuate 1t—that 1s, 10 should be
placed across the keys, (nob necessarily at o
right angle to them, nor with its greatest
length, in all cases, transverse to their greatest
length,)sothateveryoncoflthem canactuateit.
T "}mier to connect the general transmitter
with the dynamic governor bj; such mechanism
as that shown in the drawings—that 1s, mech-
anism whereby the ratio of the 1110‘&1011 ol the
dynamic governor to the motion of the general
transmitter increases or decreases i1n accord-
ance with the increase or decrease in the press-
ure exerted by the general transmitter upon
the connecting 11]001]“[111&3111 but I do notlimit
myself to su(,h a way of connectmn them, for
they may be connected in many other w W%
The advantages arising from the employ-
nment of the combinations designated as the
first principal point of my invention are sim-
plicity and economy both 1n the cost of the
instrument and the space required by it, and
these advantages are due to the fact that with
this feature of my invention but one dynamie
governor controliing swells, or other mechan-
ism for governing the loudness of tone, 18 re-
quired to govern, in accordance with the touch
upon the keys, the londness of the tones ot a
whole organ, or of an organ manual or pedal,
or of any desired part theleol, and with this
feature of my invention it becomes easily pos-
sible to furnish an organ with a complex, com-
plete, and perfect dynamie organism serving
for the whole instrument, or for a large part
of it, when it would he utterly impossible to
{furnish such a complex, complete, and perfect
dynamie organism for every individual key,
following the plan heretofore pursued, in or-
gans in which theloudness of tonei1s governed
by and in accordance with the touch upon the
keys, of having a separate dynamic¢ governor
for every key, and as many dynamic govern-
ors in the instrument as there are keys; and

when this feature of my invention 1s used in

connection with dynamic- governor mechan-
ism for reed-organs—such as that shown in
Kig, 8, in which the loudness of the fones is
governed by changes in the amount of wind

supplied to the reeds—there is the additional
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pressure is made simultaneously for all the
reeds-that may be sounding, there is not that
danger of changes in their relative rates of vi-
bration that there would be 1f the wind-supply

were governed independently by each key for
'1ts own reeds. In accordance with the touch

upon 1it, as has been done heretofore.

I show 1n the drawings as the dynamic-gov-
crnor-valve mechanism mentioned in the state-
ment of invention as the fifth principal point
of my invention a sectoral valve-chest and a
radial valve, and 1. show the ports cut in the
concave boftom of the valve-chest; but the
ports may be cut in one or both of the sectoral
sides, the pneumatic connections being corre-
spondingly changed; but I do not limit my-

self to the radial valve and sectoral valve-

chest shown, since my invention may be car-
ried ont almost as well, if not as well, with
other forms of valve and valve-chest, if only
they be so constructed and arranged that the
valve when In different positions throwsdifter-

ent numbers of the power devices in commu- -

nication with thesource or reservoir of power.

The ports in the dynamic-governor-valve
mechanism shown in the drawings and desig-
nated in the statement of invention as the fifth
principal point of my invention may be con-
nected with the corresponding power devices
by any suitable pneumatic connections what-
ever. In the drawings I show for this pur-

"pose a grooved or channeled board or table

35

40

.45

having a groove or channel for connecting
each port with the corresponding power de-
vice. It consists of an upper boardandalower
board, which are glued together, between
which are a number of convergent grooves or
channels corresponding to the number of ports
and power devices., These grooves may be cut
in one or both of the boards, or they may be
formed more conveniently by gluing small
slips of wood between the boards and leaving
spaces between the slips to form the channels.
When the wind-pressure used is too great for
wood to stand, a metal grooved or channeled

“ board or table, or a system of metal pipes,

50

I

6o

may be used. Asshown in the drawings, the

“greater partof this grooved or channeled board

or table 1s broken away, only the part of it
near the governor and the part of it near the
power devices being seen. These two parts
of the grooved board—or,more correctly, these
two grooved boards—thouagh parallel, are not
in the same horizontal plane, and must be so
connected that their channels shall form con-
tinnous passages between the ports in the dy-
namic governor and the power devices on the
top of the organ-case. This can be done when
the pressure used is small by means of asimilar
orooved or channeled board or table placed
in a perpendicular or nearly perpendicular
position, with each of its grooves or channels
connected with one of the grooves or channels
in the lower grooved or channeled board or
table upon which the governor is set, and with
the corresponding groove or channel in the

advantage that, as the same change in wind- | upper grooved or channeled board or table

upon which the power devices are set, S0 asto
form one continuous passage from the power
device to the corresponding port or ports in
the dynamic governor; but when the pressure
used is considerable, or it is deemed desirable
for any other reason, metal pipes—one for
each power device—reaching from the power
devices, or from the grooves-in the grooved ta-
ble upon which the power devices are set, to
the lower grooved or channeled board or ta-
ble connecting each power device with the
corresponding groove therein, and forming a
continuous passage between each power de-
vice and the corresponding port or ports in
the dynamic governor, may be used.

- As shown in the drawings, the valve-chest
is placed below the keys in close proximity to
the actuating mechanism. It may, however,
be placed in any other suitable position what-
ever-—as, for instance, on top of the organ-case
near the pneumatic power devices—and be
connected with the keys or dynaimic governor
by any suitable connecting mechanism what-
ever ; but, in whatever position 1t may be

placed, T prefer, as before said, to connect

the actnating mechanism with the dynamic-
covernor - valve mechanism by mechanism
such, for instance, as that shown, whereby the
ratio of the motion of the dynamie governor-
valve to that of the actuating mechanism 1in-
creases or deereases in-accordance with the in-
crease or decrease in the inteunsity of the press-
ure exerted by the actuating mechanism upon
the connecting mechanism.

As pneumatic power devices I have shown
small metal eylinders bored true and furnished
with movable close-fitting pistons. These 1
prefer to work by exhausfing the air from the
cylinders, so that when the port or ports con-
nected with any given cylinderare, by the mo-

tion of the dynamic governor-valve, thrown in

communication with an induction-bellows or
other vacuous reservoir, a part of the air con-
tained 1n the cylinder escapes to the indace-
tion-bellows, the density aud pressure of what
remaing is reduced, and the superior external
pressure of the atmosphere forces down the
piston,which, by a suitable connector, opens a
swell. I do not, however, claim anything for

the particular form of power device shown;
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nor do I limit myself thereto, as any other

suitable form of power deviece, may be nsed in-
stead. |

In many piaces in this specification, and all
through the accowmpanying claims, I use the

single word *‘ bellows’’ to refer to the source.

or reservolr of fluid motive power with which
the power devices are to be connected. I do
not use the word as referring to any particu-
lar machine or apparatus, but generically to
any and every mwachine or apparatus suitable
for the purpose. Many forms of such ma-
chines are known and in use for similar pur-
poses in organs. They are well known, form

no part of my invention, and require no de-
seription; but 1 prefer, for theoperation of the
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swells,toemploy a pressure of several pounds— | attached to a fixed baron the top of the organ-

say from four to eight—upon a small piston
1n a small eylinder, rather than to employ, as
IS now done in organs for a similar purpose, a
low pressure upon a bellows used as a power
device, for the cylinder and piston under
high pressure occupy much less space than a
power-bellows large enough to perform the
same work under low pressure, and nothing
but low pressure can be used in a leathern
bellows. DMoreover,thecylinder,with its well-
fitted piston, is much less liable to loss of mo-
tive fluid by leakage than is a large leathern
bellows, and it can open the swell with much
egreater celerity,

As the series of swell-valves which consti-
tute the second point of my invention, and by
means of which the third point of my inven-
tion is carried out, I show in the drawings a
number of swell-levers, (but only a partof the
wholeseries, the greater partof which isbroken
away,) all of which are mounted upon the top
of the organ-case and cover sound-ports there-
in. I donot, however, claim anything for the
particular form of swell-valve shown; nor do
I limit myself thereto, as any other suitable
form of swell-valve whatever may be used in-
stead, and several swell-valves may be joined
together, 80 as to act as one, and be actuated
by the same power device, and be, to all in-
tents and purposes of this specification, the
same as a single larger swell.

- Inthe main I consider it desirable that each
oneoftheseries of swells opento its full extent

as quickly as possible, so that, when taken in
connectionwith theothernecessary members of
the series, it shall give promptly the required
dynamicdegree; but for the production of true
crescendo and diminuendo effects by imper-
ceptible degrees it 1s necessary that each sue-
cessiveswell that 1sopened or closed be made to
open or close gradually, and that the last swell
opened (and everyswellisin itsturn, orinsome
particular combination of swellscorresponding

to a particular dynamic degree, the last swell

~opened) be made to open and remain open to
- & greater or less extent, in accordance with
the touch upon the keys.

When this is de-
sired, the leak-hole stop ¢, which is placed be-
neath the cylinders in the grooved or chan-
neled table in a groove of its own, which is
transverse to the channels 4/, that connect the
power devices with the corresponding ports in
the governor, is opened in order to bring a
leak-hole in the bottom of the channeled table
In communication with the corresponding
groove or channel, j', that opens upon the cyl-
inder, 1n order that air may leak into the eyl-
inder, and thatthe ratio of leak and supply and
the pressurecof the airupon thepiston may vary

. aceording to the position of the valve over the
~corresponding port, and so theswell opensto a

greater or less extent until it reaches an equi-
libriuni between the pressure exerted upon it
oy the piston, tending to open it, and the re-
sistance of the contractile spring, which isar-

r

e

case and the other end attached to the end of
theswell-lever, so as to exert upon 1t a strain
transverse to its path of motion and an oppo-
sition to its opening, which increases as the
lesser right-angled component of 1ts motion
inereases.,

3ut this methoed of causing a variable press-

ure upon.a piston or other actuating part of a

power device to open aswell-valve toan extent
proportional to that pressure, as above de-
scribed, is not the only way by which the same
result can beattained. Such imechanismasthat
used for connecting one part of the actuating
mechanism—the general transmitter or key-—
with one part of the dynamie governor—the
governor-valve—so thatthe extent of motion of
the latter 1s proportional to the pressure upon
the fermer, andsothat theratioof the motion of
the latter to that of the former incereases or de-
creases 1n accordance with the increase or de-
crease 1n the pressure upon the former, can ob-
viously be used for connecting another part of
the actuating mechanism—the power device—
with another part of the dynamic-governor
mechanism-—the swell-valve—so that the ex-
tent of opening of the latter 1s proportional to
the pressure upon the former, and so that the
ratio of the motion of the latter to that of the
former 1ncreases or decreases in accordance
with the increase or deerease in the pressure
upon the former.

I deseribe 1n this specification two different
methods of governingtheloudness of the tones
of an organ by means of swells. One of these
methods, which i1sembodied 1n the mechanism
whose mode of operation has been deseribed in
the last two paragraphs, consists 10 governing
theloudnessof thetonesof anorgan withswells
by opening them to a greater or less extent, 1n
aceordance with the loudness of tone desired.
'Thismethod of operation is old,and is found in
all organs that have swells. The other method
of operation, which bhas been designated in
the statement of 1nvention as the third prin-
cipal point of my invention, consists in gov-
erning the loudness of the tones of an organ
with a series of swells by opening a greater
or smailer number of the sweils of said se-
ries, in accordance with the loudness of
tone desired. I prefer, in accordance with
what I have shown in the drawings and de-
scribed in this specification, to employ the
last-mentioned method for producing the de-
orees of the dypamic scale hereinafter de-
seribed, and for producing all the 1mportant
changes in the loudness of tone, and to em-
ploy the first-mentioned method only for giv-
ing, when desired, a tone that is softer than
that given by the particular namber of swell
opened when the last one of said swells 1s
opened to 1ts full extent, (all the others that
are opened will be opened to their full extent
anyway,) and louder than that given by the
number of swells next below this number, and
tor the production of crescendoe and diminu-

ranged,as shown in the drawings, with oneend ! endo by imperceptible degrees, when such
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effects are desired. My reasons for this pref-

erence are the following: Where the loudness
of tone is governed byand in accordance with
the tonech upon the keys, with a single swell-
valve or with an aggregation of swell-valves
or swell-shutters equivalent to a single large
swell, by opening said swells to a greater or
Jess extent, in accordance with the loudness
of tone desired, the whole mass of said swells
must be set in motion for every change in the
loudness of tone, however small that change

- may be, and to make a great increase or de-

LS
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25
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crease in the extent of opening of said swells
and in the loudness of tone must necessarily
take a much longer time than is required to
make a small increase or decrease in the ex-
tent of opening of said swells and in the loud-
ness of tone, and in being moved all the
swells necessarily acquire a momentum which,
when they have reached what should be the
limit of their motion, carries them on beyond
1t a greater or less distance, and which, when

taken in connection with the opposing spring

or gravitational resistance which must neces-
sarily exist, causes them to vibrate foralonger
or shorter period of time, and to produce dur-
Ing that period corresponding vibrations or
tremolos in the loudness of tone; but when
the loudness of tone isgoverned by the method
designated in the statement of invention as

~the third principal point of my invention—

that 1s, by opening a greater or smaller num-
ber of swells, according to the loudness of
tone desired—but a small mass, perhaps a sin-

gle swell only out of forty or fifty swells, is

set in motion in order to make a slight change

~1n the loudness of tone, and to make a great

4C

increase or decrease in the number of swells
opened and in the loudness of tone takes no
longer time than is required to make a small
Increase or decrease in the number of swells

- opened and in the loudness of tone, for power
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can be supplied toany number of the swells of
the series practically at the same instant, so

‘that they will all open at the same instant,

and the momentum which each individual
swell acquires in.opening or. closing is in-
stantly destroyed by the cushioned obstacles
against which it strikes, so that there is no

chance for 1t to execute any vibrations or pro-.
~duce a tremolo, and each swell can be opened

and closed with such celerity that there will
be no perceptible crescendo or diminuendo,
and the ear will get the benefit of a clearly-
marked and instantaneous change in the loud-

El]GSSi '

Instead of conneeting each of the power de-
vices with a swell-valve, as shown in Figs. 10
and 11, some of the power devices, or all of
them, may be connected with speaking-stops
or similar mechanism whereby wind is admit-
ted to a speaking-register, as shown in Tigs.
12 and 13. Thus changes in the touch upon
the keys of the pitch-manualor the depression
of different keys of the dynamie manual re-
sults in the opening of different numbers of
speaking-stops; but on account of the expense

350,842 o - 9

incident to a large number of speaking-reg-
18ters, and on account of the fact that it inter-

feres with the performer’s free control of the 7o
registration, 1 do not consider this method of
governing the loudness of tone in accordance ™—_
with the touch by any means so practical, in -
the great majority of cases, as that by swells,
nor sultable for any but the largest organs, 75
more especially for large pedal organs, for
which 1t may be usea,while the method of gov-
erning the loudness of the tones by means of
swells 1s used for the tones produced by the
manuals of the same instrument, in which the 8o
pipes are nob so large and do not require so
mueh speaking-room as do the pipes of the
pedal organ.

- Inthe present state of the art of organ-build-

ing it will be readily understood that in all 85
large organs I may use the power devices that

are controlled directly by the dynamic gov-
ernor to actuate the swells or speaking stops,

not directly, but by means of anysuitable form

of pneumatic or electro-magunetic power de- go
vices, which actuate the swells, and are them-
selves governed by the power devices that are
controllied directly by the dynamie governor,
and that I may cause the keys of thedynamic
manual to actuate the dynamic governor or g
general transmitter, nof directly, but by means
of any suitable form of pneumatic or electro-

-l

‘magnetic power devices, and that in these

cases the pneumaticor electro-magnetic power
devices thus used instead of the keys of the ico
dynamic manual, or the power devices con-
trolled directly by the dynamic governor, as
a relay to overcome the final resistances, are,
to all intents and purposes of this specifica-

tion, and in all the combinations herein de- 105

scribed, the equivalents of the keys or power
devices whose work they perform and by which
they are controlled. |

by the term **pitech-manual’”’ I mean a key-
board 1n which each key corresponds to a cer- 110
tain definite pitch of tone, which is obtained
by depressing the key. By the term ‘“pitch-
key’’ 1 mean a key of a pitch-manual. By
the term ‘‘dynamie manual’’ I mean a key-
board in which each of the keys corresponds 115
not to any particular piteh, but to a certain
definite loudness of tone, which is obtained by
depressing the key, if any notes are sounding:;
and by the term ‘‘dynamic key,”” when used
with reference to a material object or element 120
of a machine or combination, I mean a key of
a dynamic manual. By the term ‘‘pitch-tun-
ing’’ I refer to that which is generally under-
stood by the word ‘“‘tuning’”’—that is, regu-
lating or adjusting the pitch of a sound; and rz2¢
by the term ‘‘dynamic tuning?”’ I refer to a
somewhat similar regulating or adjusting of
the loudness of a sound. By a *‘dynamiec
scale’’ I mean a scale of loudness or intensity
of sonorousvibrations, in contradistinetiontoa 130
scale of piteh or rapidity of sonorous vibra-
tions. 1 prefer to employ a dynamic scale
whose degrees bear the same mathematical re-
lations to each other as do the degrees of the
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diatonic pitch-scale, which, when the scale is |

natural and not tempered, are to each other,
as 1s well known, as the numbers 24, 27, 30, 32,
36, 40, 45, 48, and so on through succeeding
octaves. The degrees of such a diatonic dy-
namic scale may be represented by the char-
acters commonly called ‘“notes,” written upon
a staff, in exactly the same way in which the
degrees of the diatonic piteh - scale are com-
monly represented, the position of the degree
in the scale being indicated by its position
upon the staff, and the length of time 1t 1s to
be held being indicated by the character used.

The diatonic dynamic scale may have, and
should have,intermediate “*solt?’ and *“ loud”
degrees (301'1(}Sp01‘1(1mg to the ‘““sharp?’ and
f ﬂat " degrees of the diatonice pitch-scale,and
by means of these soft and loud degrees trans-
position can be made into dynamic keys cor-
responding to the twenty-four pitch-keys,both
major and minor.

The same signs now used o unhmte sharp,
flat, and natuml with reference to the de-
orees of the pltdl -seale, may be used in the
same way with 1*efexeuce to the degrees of the
dynamic scale written on the dynamie staff]
which may be distinguished, when necessary,
from the staves on which the pitch-notes are
written by a different clef.

The dynamic degree writfen,or any dynamic
degree desired, may be prodnced from the
instrument by depressmfr the corresponding
key of the dynamic manual, or by exerting the
corresponding pressure up(m the piteh- Leys.
The former way admits of the most rapid and
accurate execution of dynamic passages; but
1t requires one of the performer’s hands for the
dynamic manuaal, and so leaves him only his
other hand and his feet for the production of
the harmony; and for its highest develop-
ment and the production of the most brilliant
effects two performers are required—rthe first
to produce the harmony aml bhe othel to gov-
cern the dynamaices.

The second method of producing the dy-
namic degrees 1s more difficult to acquire, for
the ear must be trained to recognize aceurately
and instantly the dynamic degree desired,and
the museles must be trained to produce it; but
it does not subtract anything from the per-
former’s power to manipulate the piteh-keys
and produace the harmony.

The advantages to be derived {rom the use
of a dynamic scale and an organ attuned
thereto and the 1mperfections in the present
state of the art of musie, which may be over-
come by the proper use of the dynamic scale
and dynamically-tuned organs, may be seen
from the following :

The science of music 1s generally dwlded
elementarily, into three departments. These
are rhythmics, melodies, and dynamics. The
first of these relates to the length of the notes
and the number of beats, or units of time, to a
measure. The second relates to the piteh
of a note, and the third to its loudness.
Rhythmics and melodics have long been re-
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duced to rule and system and a mathematical
basis, so that the pitch of a sound and its du-

ration can be and are expressed by means of 7o

characters which bear to each other well-
known constant and definite relations. Thus
the semibreve, or whole note, 1s equal to two
minims, or half- notes, and to four crotchets, or
qu‘wtel -notes. Almtefmdlbs octaveareto ech,h
other as oneto two,a noteand 1ts fifth as two to

‘three, and so on; but the third department of

hasnever beenreduced foa
mathematical basis, or become, In any sense,
a definite and well-understood art, even as to
its first principles. The loudness of sounds
is not written or otherwise expressed in any
terms, or by any characters that can be said
to mean anythrng definite,or toconvey any ex-
act or mathematical idea as to the relative
loudness of two or more successive notes,
chords, measures, or passages.

‘The one important rule of dynaimnics 18, thaf
the first beat ina measure should be acecented—
that is, should be more intense than any
other—but how muech more intense 1{ 1s to be
thanthe othernotesof{the measure,orhowthose
notes are to differ from each other i intensity,
is not indieated. A number of words—as
‘‘ pianissimo,’”’  ‘pilano,’’ ‘‘mezzo piano,’’
‘““mezzo,’’ ‘‘mezzo forte,”’ ‘‘forte,”? **fortis-
simo,”’ “*erescendo,’”’ ‘‘diminuendo,”’ ‘‘sfor-
zando,”” and a number of even more vague
tern ey some 1dea of the
dynamlos of a musical composition; but they
are exceedingly indefinite, and do not Dy
any means necessarily convey the same idex
to any two different persons at the same
time, nor even to the same person at different
times. |

A great composer may write a musical com-
position and convey to the minds of other
musicians an exact idea of the melodic and
rhythmiec relations of the individual sounds
that make up the composition, sothat they can

music—dynamics

exaclly and perfectly reproduce those parts of

his musical creation; but hisarf furnishes him
no means of couvevmn to others in writing or
by words, or 1n any other intelligent manner,

an exact and definite idea, (1f] iudeed, he him-
self can have a definite and accurate idea of
that which has never been reduced to rule or
system or definitely and accurately expressed
in any intelligent or permanent manner, cither
by writing or otherwise,) noreven an approxi-

mately exact idea, of the dynamic relations of

the notes—those relations upon which depend
the light and shade and the life of the expres-
smn-tlmb which distinguishes the playing of
the master from that ot the common performer.

By the inftroduction of a dynamic scale, as
herein described, and the use of dynamically-
tuned organs, both composers and executants
can get a definite idea of musical dynamics
and of whatisnecessary to produce the peculiar
effects desired and what is to be avoided; and
the dynamic part of those musical creablom

which come to the mind of a great composer
only in moments of so-called *‘inspiration,’’
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and 18 forever after lost, because it ecannot be | piece shown in I'ig. 5, or by means of a screw

expressed or recollected in any definite way,
can be written, as well as the rhythmic and

melodic part, so that the complete whole may
be reproduced thereaiter by the composer him-

“self or by others exactly as it then appeared

to him; and the mediocre performer or mere
executant, who 1s thus able to reproduce not
merelytheexactskeleton—the exactrhythmics
and melodics—but the rhythmies, melodics,

- and dynamics—tlieexactand complete whole—

will be able to gain far more correct ideas of
the nature of true expression in a short time
than he can now acquire ab all.

A succession of different instantaneous
changes in the pitch of a sound in accordance

with the degrees of the piteh-scale, constitut- |

ing piich melody, 1S pleasing to the ear; so,

- also, to a less extent, 18 a succession of differ-
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ent 1nstantaneous changes in the loudness of
a. sound In accordance with the degrees of
the dynamic scale, constituting dynamic mel-
ody, pleasing to the ear, and the highest per-
fection of music 18 to be attained in a proper
and judicious combination of these two. The
use of a dynamic scale, as herein described,
and an instrument attuned to it, as well as to
the diatonic pitch-scale, lays open to the art-
ist and to the world this new field—this new
branch of musical science.

Having set forth to some extent the advan-
tages of dynamically-tuned instruments, and
having said hereinbeforethat each swell should
be so regulated as to its size (or, more cor-

rectly, the size of the port it covers) and ex-

tent of opening that when opened, in addition

to the swells smaller than itself, or below it in.

the series, 1t augments the loudness of tone by
one -additional degree of the dynamic secale,
I shall describe a way in which this may be
done. In the first place it should be under-
stood that this particular method of dynamic
tuning relates to the regulation of the amount

~ of tone that shall escape from the organ-box,

45

rather than to the regulationof the amount of
tone that shall be produced. The tone-pro-
ducers of each register are to be voiced, as
they are now, so that all give equally loud
tones, whatever their pitch may be. Then
the dynamic tuning 1s done upon the swells,
so that the dynamic governor eontrols in the
same way and to the same extent the loudness

- of any particular tone or tones that may be

55
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sounding. The areas of the different ports

and thesizesofthedifferentswell-valves should

increase as the values of the numbers that ex-

~press the relations of the different correspond-

ing dynamic degrees (that is, the different
dynamic¢ degrees which should be given by

the different swells when each of them is

opened in conjunction with all the swells that
are below it in the series, and with those only)
increase. This must be attended to in the
building of the instrument. Then the extent

to which each swell is opened should be made

to be easilyadjustable. This may be done by

and lock-nut, or by means of any of the many

contrivances known to mechaniecs for regulat-
ing the magnitude of the angular motion of a
lever. | '

The correctness of pitch-tuning i1s proved

by the smoothness and unitary character of

the sounds when produced simultaneously;

| but in my method of dynamic tuning the truth

of the dynamic degree for which the swells
are adjusted 1s verified by the smoothness
with which successive and instantaneous
changes can be made from a tone or number
of unison tones inside the swell-box of the
organ to a tone or number of tones outside
that swell-box of exactly the same quality
and pitch as that in the organ and of the ex-
act loudness desired—a standard tone with
which that 1nside the organ is compared—and
by the unitary character which the sound pre-
serves through all such changes from one
source of sound to the other; and if the sound
from inside the swell-box of the organ is softer
or louder than that from outside it the extent
of opening of the swell should be increased or
decreased until the two sounds are exactly

“equal and cannot be distinguished from one

another. This should be done, first, for the
swell that 1s smallest or lowest in the series,
in order to obfain by means of it the lowest
dynamic degree; then, augmenting the lond-
ness of the standard tone outside the box by
one degree, or employing another standard
that 18 louder by one degree, and keeping the
first swell open, 1t should be done with the
next lowest swell, so as to obtain the next
dynamic degree, which is the resultant of the
actions of these two swells; then, keeping the
swells already tuned open and again augment-
ing theloudness of thestandard tone by one de-
gree, or employing another standard that is

londer by one degree, the next lowest swell

should be tuned with itsstandard,so as to obtain
thenextdynamicdegree,which is the resnltant
of the actions of the particular swell tuned so
as to obtain 1t and of all the swells below it
in the series, (each of which has been in its turn
tuned to give a particular degree of the dy-
namic scale,) and so on through the whole
series of swells.

The tones required as dynamic standards

for tuning may be obtained by means of a se-

ries of tone-producers of different sizes and
power, but all of the same pitch and quality
of tone, each of which corresponds to a differ-

ent degree of the dynamie scale; or by means

of a great number of small tone-producers of
exactly the same piteh, loudness, and quality
of tone, difterent numbers of which aresounded
simultaneously to produce the required dy-
namic degree; or by nieans of asmaliswell-bhox
and series of swells that have been accurately
tuned in themannerthat Lbave justdescribed;

or, which 18 the best way,by a combination of

two or more of these methods, preferably a
combination of the last two.

means of the adjustable slotted wedge-shaped | In a large organ there are of courseseveral
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key-boards. All the tone-producers of all the
different key-boards may be inclosed in one
and the same swell-box, or organ-case serving
as a swell-box, and, as before said, the swells
for governing their loudness of tone may be
governed by one dynamic governor, which is
1tself actuated by the toueh upon any one of
the key-boards, or upon any number of them,
or upon a dynamic key-board; but when the
additional expense can be Incurred it is in
many respects better to inclose the toune-pro-
ducers of each key-board in a swell-box of
their own, and to have for every key-board a
dynamicgovernor controlling the swells placed
upon the corresponding sweil-box and itself
controlled by the touch upon the keys of that
key-board, and to havea dynamic manual cor-
responding to each pitech-manual and control-
ling the same dynamiec governor.

While the dynamic manual, dynamie scale,
and dypamically-tuned swells are parts of my
invention, and, in my jaudgment, by no means
unimportant parts, yet they are only parts,
and the other parts can be used without them;
for whether the dynamie manual be used or
not, and whether the swells be dynamically
tuned or not, all the points of invention that
are enumerated in the first eight clauses of
the statement of invention, and some others
that are not so enumerated, can still be car-
ried out by the mechanism described, and

 the loudness of the tones of even the largest
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organ can be governed by the touch upon
the keys as perfectly and instantaneously as
the loudness of the tones of a bowed instru-
ment can be governed by the bowing; and
whether the (I} namic manual and dynamic-
ally-tuned swells be used or not—but more es-
pecially when they are used—a skillful per-
former upon such an organ, which has this
ability to emphasize and accent each indi-
vidual chord or note, and to control its loud-
ness at will, and to inerease or decreaseitsloud-
ness while 1t sounds, in addition to its power

‘to sustain its tones pel. fectly for any desired

length of time, and to produce any required
volume of tone, and to produce different quali-
ties and combinations of tones, can produee
not only musical effects which have hitherto
required a large orchestra and many per-
formers, but also many musieal effects which
havehitherto been impossible.

As I have deseribed hereinbefore not only
the novel combination of 2 number of swell-
valves and power devices and dynamie-gov-
ernor-valve mechanism with an organ-key or
with organ-keys, whereby a greater or smaller
numbel of the said power devices are sup-
plied with power and a greater or smaller
naumber of the said swell- V.:},]V(BS are opened,
and whereby any individual swell may be
opened to a greater or less extent, according
to the touch upon the keys, but also—which i
included 1n the former—the novel combination
of each single swell-valve and power device,
and therefore of asingleswell-valve and power

359,842

1sm, and with an organ-key or with organ-
keys, whereby the supply of motive fiuid to
sald power device and the extent to which the
sald swell 18 opened i1s governed by and 1n ac-
cordance with the touch npon the key or keys
which operate’it, I wish it to be understeod
that thelondness of thetonesof an organ may
be governed in this way with a smgle swell-

valve and power device by supplying more or
less motive fluid to the power device and open-
1ng the swell to a greater or less extent, and
that the said swell, though it be large and
heavy, may be moved with a very considerable
degree of celerity, becanse whatever amount
of powermay be required to move it, however
large or heavy i1t may be, is supplied by and
1n accordance with the touch upon the keys
from an external source—as, for instance, an
alr - rarefying, air-compressing, or pumping
engine—instead of being supplied by the mus-
cles of the performer acting upon the keys—
the plan pursued heretofore in organs in which

the extentof opening of theswellsisgoverned

by and 1n accordance with the touch upon the
keys; and when a single swell-valve and

power device 1sthus used alone and apart from

such a series as that hereinbefore deseribed, as
the said power device 1s or may be always con-
nected with the source or reservoir of motive
power, so that more or less motive flaid can
pass between it and the source of supply, the
valve-chest, through which the motive fluid
passes between the two parts before mentioned,
need not be, and should not be, open to the
atmosphere on one side, and as it 1s not neces-
sary that there be 1n the said valve-chest any
more valve-governed ports than there are
power devices a single such port willof course
suffice for a single power device. |

Fora ‘‘swell,”” ““singleswell,”” “power de-
vice,”” ‘‘single power device,” ‘‘power de-
vice and swell,”’ ‘‘single power device and
swell,”” mentionedinthe preceding paragraphs
and 1n other parts of this specification, 1t will
be understood that an aggregation of the parts
named, the same in function and mode of oper-
ation as a single oune of them, may of course
be used. *

1 am aware that a number or series of swell-
valves or swell-shutters, all mounted or sef
uponthesame swell-box,covering-ports, holes,
or open areas therein, and all connected to-
gether, 30 as to act as one, at the same instant
and to the same extent—a mere aggregation,
the equivalent of a single large swell—is in
comnion -use in organs. In this case a single
swell-valve of the series, with its operating-
connections, forms a perfect dynamic gov-
ernor of its kind by itself, and its mode of op-
eration by which it governs the loudness of
tone—that 18, opening to a greater or less ex-
tent—1s complete in itself, and is in no way
affected by the presence or absence of any or
all the other members of the series; but I em-
ploy, preferably, a series of swell- vrllves which
are all placed upon the same swell-box, cov-

device, with dynamic-governor-valve mechan- | ering ports, holes oropenareas therein, whlch
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are independent of each othér, so far as their | munication with the bellows, substantially as

individual construction is concerned, (consid-
ered alone and apart from their connections,)
but which are completely bound together in
their function and mode of operation and in
their operative connections, so that, with the
single exception, in some respects, of the first
member of the series, no one can act at all until
those smaller than 1tself or below 1t in the se-
ries have first acted, so that no one stands for
anything by itself, or produces any dynamic
degree by itself, but only in eonjunction with

- those smaller than ifself or below it in the

15

20

- many combinations that are novel..

30

series—a series of swells used for carrying oub
a mode of operation which requires for its em-

‘bodiment a series as st ch, and which could not

be carried out with but a single swell or an
aggregation of swells equivalent to a single
swell. As I know no more convenient and
definite term by which to describe such a se-
ries, 1 shall hereinafter call it a series of
quasi - dependen{ quasi-independent -swell-
valves, when necessary.

T have described some mechanisms and ele-
ments of combinations that are novel and
For these,
when used in a manner and for a purpose sub-
stantially similar to that herein described, I
desire protection; but my invention does not
by any means reside wholly, or even princi-
pally, in the mere devices and mechanisms
shown, but rather in the novel modes of op-
eration of which those devices and mechan-

‘1sms are only particular embodiments, for this
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- modes of operation.
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specification 1s not merely a disclosure of novel
devices, mechanisms, and combinations for
performmﬁ old fanctions and carrying out old
1t 1s rather a disclosure
of mechanisms, devices, and combinationsthat
embody modes of operation that have not ex-
isted heretofore for the performance of func-
tions that have never been performed hereto-.
fore. 1 do not therefore limit myself to the
special detmls herein shown and described;
but

What I claim, and desire to secure by Let-

ters Patent, 18—

1. In an organ or other similar instrument,
dynamic-governor-valve mechanism, consist-
ing, essentially, of a valve-chest having a num-
ber of ports and a valve so constructed and
arranged as to move over said ports and es-
tablish communication or shut off communi-
cation between the bellows and a smaller or
greater number of said ports, substantially as
described in the foregoing specification.

2. In an organ or other similar instrument,
dynamic-governor-valve mechanism, consist-
ing, essentially, of a valve-chest having com-
munication with the bellows on one side and
with the atmosphere on the other, and having
a number of ports and a valve so constructed
and arranged as to move over said portsand es-
tablish communication bhetween the bellows
and a smaller or greater number of said ports,
and shut off communication between the at-

described in the foregoing specification.

d. The combination of the key of an organ
or other similar instrument with dynamic-
governor-valve mechanism, consisting, essen-
tmlly, of a valve-chest ]uwmg a number_of
ports and avalveso coustructed and arranged
as to move over said ports and establish com-
munication or shut off communication between
the bellows and a greater or smaller number
of said ports, substantially as hereinbefore de-
scribed. |

4. The combination of the key of an organ
with dynamic-governor-valve mechanism,con-
sisting,essentially,of a valve-chest having com-
munication with the bellows on one side and
with the atmosphere onthe other, and having
a number of ports and a valve so constructed
and arranged as to move over said ports and
establish communication between the bellows
and a smaller or greater number of said ports,

shut off communication between the at-
mosphere and the port or ports which are in
communication with the bellows, substantially
as described in the foregoing specification.
- 5. The combination of the keys of an organ
or other similar instrument, or of any desired
plural number of said keys, as hereinbefore
described, with a general transmitter, as here-
inbefore described, placed transversely to said
keys, and so constructed and arranged that 1t
receives pressure and motion from any one of
the keys that is arranged to actuate it when
such key is depressed, and from any number

~of such keys that may be depressed whenmore

than one of them are depressed, substantially
as hereinbefore described.

6. In an organ or other similar instrument,
the combination of a number of snitable pnen-
matie power devices,as hereinbefore described,
with dynamic-governor-valve meehanism, con-
sisting, essentially, of a valve-chest pnenmat-
1cally connected with the bellows, and having
a number of ports corresponding to the before-
mentioned power devices and pneumatically
connected therewith, and a valve so con-
structed and arranged as to move over said
ports and establish communication or shut off
communication between the Dbellows and a
smaller or greater number of said ports and

pneumatic power devices, substantially as set:

forth in the foregoing specification.
7. The combination of a number of sultable

pneumatic power devices, as hereinbefore de-

scribed, and dynamie-governor-valve mech-
anism, as hereinbefore described, consisting,-
essentially, of a valve-chest which is pneumat-
ically connected with the bellows, and has &

‘number of ports corresponding to the before-

mentioned power devices and pneumatically
connected therewith, and a valve so con-
structed and arranged as to move over said
ports and. establish communication between
the bellows and a smaller or greater number
of sald ports and power devices, according to
its position, with the key of an organ or other

mosphere and those ports which are in com- | similar instrument, which is connected with
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the before-mentioned valve, so that the posi-
tion of said valve and the number of power
devices to which power is supplied are gov-
erned by and in accordance with the touch
upon said key, all substantially as described
1n the foregoing specification.

8. The combination of the keys of an organ
or other similar instrument, or of any desired
plural number of said keys, as hereinbefore de-
seribed, and a dynamic governor, as herein-
before described, with a general transmitter,
as hereinbefore deseribed, mechanically con-
nected with said dynamic governor and placed
transversely to the before-mentioned keys,and
30 constructed and arranged with relation to
sald keys that it receives pressure and motion
from any of the keys that are arranged to actua-
ate 1t when such key is depressed, and from
any number of such keys that may be de-
pressed when more than one of them are de-
pressed, and transmits the motion thus re-
celved to the before-mentioned dynamic gov-

ernor, and forms a connection between what-

ever key or number of keys may be depressed
and sald dynamicgovernor, so that the motion
of said dynamiec governor is governed by and
in accordance with the touch upon said key or
number of keys, all substantially as described
1n the foregoing specification.

9. The combination of a number of suitable
pneumatic power devices, as hereinbefore de-
scribed, and dynamic-governor-valve mech-
anism, as hereinbefore described, consisting,
essentially, of a valve-chest pneumatically con-
nected with the beilows, and having a number
of ports corresponding to thebefore-mentioned
power devices and pneumatically connected
therewith, and a valve so constructed and ar-
ranged as to move over said ports and estab-
lish ecommunication between the bellows and
a greater or smaller nmber of said ports and
power devices, according to its position with
the keys of an organ, or with any desired plu-
ral number of said keys, as hereinbefore de-
scribed, and a general transmitter, as herein-
before described, mechanically connected with
the before-mentioned valve, and placed trans-
versely to the before-mentioned keys, and so
construected and arranged thatit receives press-
ure and motion from any one of the keys that
are arranged to actuate it when such a key is
depressed, and from any number of such keys
that may be depressed when more than one of
them are depressed, and transmits the motion
thus received tothe before-mentioned dynamic
governor-valve, and forms a connection be-
tween sald valve and whatever key or num-
ber of the keys arranged to actuate it may be
depressed, so that {he position of said dynamie
governor-valve and the number of power de-
vices to which power issupplied are governed
by and in accordance with the touch upon said
key or number of keys, all substantially as de-
scribed in the foregoing specification.

10. In anorgan or other similar instrument,
the combination of a number of suitable swell-
valves and power devices, as hereinbefore de-

]
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seribed, with dynamic-governor-valve mech-
anism, as hereinbefore described, consisting,
essentially, of a valve-chest connected with the
bellows, and having a nuamber of ports corre-
sponding to the before-mentioned power de-
vices and pneumatically connected therewith,
and a valve so constructed and arranged as to
move over sald ports and establish communi-
cation between the bellows and a smaller or
greater number of said ports and power de-
vices, according to its position, substantially
as deseribed in the foregoing specification.
11. The combination,with the key of an or-
gan or other similar instrument, of a number
of suitable pneumaiic power devices and
swells, as hereinbefore described, and suitable
dynamic - governor-valve mechanism, consist-
g, essentially, of a valve-chest connected
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with the bellows, and having a number of

ports corresponding to the before-mentioned
power devices and pneumatically connected
therewith, and a valve connected with the be-
fore-mentioned organ-key, and so constructed
and arranged as to move over said ports and
establish communication or shut off communi-
cation between the bellows and a greater or
smaller number of said ports and pneumatic
power devices, in. accordance with the touch
on the before-mentioned key, substantially as
deseribed in the foregoing specification.

12. The combination of a number of suita-
ble pneumatic power devices and swells, as
hereinbeforedescribed,and dynamie-governor-
valve mechanisn, as hereinbefore described,

‘consisting, essentially, of a valve-chest pneu-

matically econnected with the bellows, having

a number of ports corresponding to the be-

fore-mentioned power devices and pneumatic-

ally connected therewith, and a valve so con-

structed and arranged as to move over said
ports and establish communication between
the bellows and a greater or smaller number
of sald ports and power devices, according
to its position, with the keys of an orgauv, or
with any desired plural namber of said keys,
as hereinbefore deseribed, and a general trans-
mitter, as hereinbefore described, mechanie-

“ally connected with the before-mentioned dy-

namicgovernor-valve, and placed transversely
to the before - mentioned keys, and so con-
structed andarranged thatit recelves pressure
and motion from any one of the keys that are
arranged to actuate 1t when stich key is de-
pressed, and from any number of the keys ar-
ranged to actuate it that may be depressed
when more than one of them are depressed,
and transmits the motion thus received to the
before-mentioned dynamicgovernor-valve,and
forms a connection between said valve and
whatever key or number of the keys arranged
to actuate it may be depressed, so that the
position of said dynamic governor-valve, and
the number of ports and power devices in
communication with the bellows, and the num-
ber of power devices to which power is sup-
plied, and the number of swells opened are
governed by and imaccordance with the touch
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~or flexible chain ¢ and pulley 7,
- structed and arranged substqntlally as hereln-
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upon the before-mentioned key, or number of |

keys, all substantially as described inthe fore-
going specification.

13. In an organ or othersimilar instrument,
the combination of suitable dynamiec-governor
mechanism, and the key or other part that
actuates said mechanism,with the cord, belt,
ﬂnd eon-

before described, or egquivalent mechanism for
transmitting motion from said key to said

‘governor mechanism, whereby the ratio of the

motion of said governor mechanism to the mo-
tion of said key increases gradually in accord-
ance with the touch upon said key, substan-
tially as deseribed in the foregoing specifica-
tion..

14. The combination, with the keys of an
organ or other similar instrument, or with
any suitable number of said keys, and a gen-
eral transmitter placed transversely to sald
keys, or otherwise suitably set with relation

thereto, and suitable dynamic-governor mech-

anism, of the fiexible chain, cord, or belt ¢
and the pulley 4, or equivalent mechanism, for
transmitting motion from any one or number

of said keys to said dynamie-governor mech-

anism, whereby the ratio of the motion of said
governor mechanism to the motion of said
key or keys increases in accordance with the
touch upon said key or keys, substantially as
described in the foregoing specification.

15. In anorgan or other similar instrument,
a dynamic manual having a number of keys,
each of which corresponds to a certain degree
of a suitable dynamic scale, as hereinbefore
described, which degrees have congtant mathe-
matical relations—as, for instance, those of the
diatonic scale—said keys being arranged pro-
gressively from the softer degrees to the louder

degrees, and being so constructed as to return

to their normal positions when no longer held
down by the player, substantially as deseribed
in the foregoing specification.

16. Inan organ or other similar instrument,
the combination of the keys of a dynamic
manual, or of a plural number of said keys,
with a D'eneral transmitter, as hereinbefore de-
SCI'lbed plqced trausversely to said keys, said
parts bemq in such a4 manner constmcted and

arranged with relation to each other that the

diﬂ'erent keys, when depressed, move said
general transmitter into correspondingly dif-
ferent positions, substantially as dcscrlbed in
the foregoing specification.

- 17. Inan organ or other similar instrument,
the combination of a dynamic governor, as

‘hereinbefore deseribed, with the keys of a dy-

- namic manual, as he1embefore (lescribed, or

60

with a plural number of said keys, and a gen
eral transmitter, as hereinbefore described,

connected with 01' attached to said dynamie
governor and placed transversely to the be-
fore-mentioned keys, said keys and general
transmitter being arranged with relation to
each other in such a manner that different
keys, when depressed, movesaid general trans-

15

mitter and dynamic governor into correspond-
1ingly different positions, substantially as de-
scribed 1n the foregoing specification.

18. In an organ or other similar instrument,
the combination of a dynamic governor, as
hereinbefore described, with all the keys of )
dynamic manual, as hereinbefore described, or

.with a suitable plural number of said Leys

sald parts being econstructed and arranged with
relation to each other in such a manner that
different keys, when depressed, move the be-
fore-mentioned dynamic governor into corre-
spondingly difterent positions, substantially
as described 1n the foregoing specification.
19. The combination of a suifable swell-
valve, as hereinbefore deseribed, or an aggre-
gation of such swell-valves, and a suitable
puneumatic power device, as hereinbefore de-
seribed, or an aggregation of such power de-
vices, and suitable dynamic-governor-valve
mechanism—such, for instance, as that here-
1nbefore described—consisting of a valve-chest
pneumatically connected with the bellows and
with the before-mentioned power device or ag-
ogregation of power devices, and having a port
or number of ports, through which the motive
Huid must pass, between the bellows and the
before-mentioned power device or aggregation
of power devices, and a valve so constructed
and arranged that it uncovers said port or
porfs to a greater or less extent, according to
1ts position, and permits more or less fluid to
pass between the bellows and the before-men-
tioned power device or aggregation of power
devices, according to 1ts pOSlblOl], with all the
keys of an organ, or with any desired plural

-number of the keys of an organ, constructed

and arranged to operate the before-mentioned
dynamic governor-valve by suitable connect-
ing mechanism—as, for instance, a gencral
transmitter, as hereinbefore described--con-
nected with or attached to the before-men-
tioned valve and placed transversely to the
before-mentioned keys, and so constructed and
arranged that 1t receives pressure and motion
from any one of the keys that are arranged to
actuate 1t when such key i1s depressed, and
fromanynumberof the keys that are arranged
to actuate 1t that may be depressed when more
than one of them are depressed, and transmits
the motion thus received to the before-men-
tioned dynamic governor-valve,with which it
18 connected or to which 1t 1s attached, whereby

the position of the before-mentioned dynamice

governor-valve and the quantity of motive
fluid permitted to passbetween the bellows and
the before-mentioned power deviceoraggrega-
tion of power devices, and the extent towhich

70

75

80

[CO

1G5

IT10O

115

[20

125

the swell or swells connected with said power

deviceor powerdevices are opened,isgoverned
by and 1n accordance with the touch upon the
betore-mentioned key or number of keys, sub-
stantially as deseribed in the foregoing speci-
fication.

20. The combination of a suitable swell-
valve, as hereinbefore described; or an aggre-
gaticn of such swell-valves, _’111(1 a Smtable
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‘an organ- Le} constructed and arranged to op-
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pneumatic power device, as hereinbefore de- I quasi - dependent and quasi- independent, as

seribed, or an aggregation of such power de-.

ViCes, and ‘%Lllt‘bb]e d}nfumc covernor-valve
mechanism—such, for m%tmce, as that here-
inbefore desoubed——-eonmstmﬂ of avalve-chest
preumatically connected with tlie bellows and
with the before-mentioned power device or
agegregation ol power devieces, and having a
port or number of ports, through which fhe
motive fluid must pass, between the bellows
and the before-mentioned power device or ag-
gregation of power devices, and a valve 80
construmed and arranged that it uncoverssaid
port or ports to a meatel orless extent, accord-
g to its pG‘SlthI] and permits more or less
nmtwe fluid to pass between the bellows and
the before-mentioned power device or aggre-

gation of power devices, according to its posi-
tlon with the key of an organ Counected with
the before mentioned Valve, as hereinbefore
described, so that the position of said valve
and the quantity of motive fluid permitted to
pass between the bellows and the before-men-
tioned power device or aggregation of power
devices and the extent to whl(,h the swell or
swells connected with said power device or
power devices are opened is governed by and
In accordance with the toueh upon the before-
mentioned key, substantially as deseribed in
the foregoing specification.

21. The combination of a series of swell-
valves which are, with regard to each other,
quast-dependent and quasi-independent, as
hereinbefore deseribed, and which are all
placed upon the same swell-Dbox, covering
ports, holes, or open areas Lherem, and wi ith

erate said series of swell-valves by suitable
intervening mechanism-—as, for instance, such
dynamie-governor-vmve mechanism as that
described in the foregoing specification and
a series of suitable pnenmatic power devices,
as hereinbefore described—whereby a greater
or smaller number of said swell-valves are

opened, according to the touch upon the be-

fore-mentioned key.

22. 'Fhe combination of a series of swell-
valves which are, with regard to each other,
quasi-dependent and quasi-independent, as
hereinbefore deseribed, and which are all
placed uponthesameswell-box,covering ports,
holes, or open areas therein, with all the keys
of an organ,or with any desived plural number
of said keys, constructed and arranged to op-
crate the before-mentioned series of swell-
valves by suitable intervening mechanism—
as, for instance, a general transmitter, as here-
1nbefore deseribed, such dynamic-governor-
valve mechanism as that deseribed in the fore-
going specification, and a series of suitable
pneumatic power deviees, as hercinbefore de-
scribed—whereby a greater or smaller number
of said swell-valves are opened, according to
tne touch upon whatever key or number of
the before-mentioned keys may be depressed.

23. T'be combination of a series of swell-

valves which are, with respect to each other, | quasi-dependent and quasi-independent,

~quasi-dependent and quasi-independent,

hereinbefore described, and which are -all
placed uponthesameswell-box,covering ports,
holes, or open areas therein,and a series of suit-
able pneumatic power devices, as hereinbefore
described, each of which is connected by its
piston or other actuating part with one of the
swell-valves before mentioned, so that it opens
1t when supplied with power, with an organ-
key constructed and arranged to operate said
series of power devices and swells by suitable
imtervening mechanism-—as, for instance, such
dynamic-governor-valve mechanism as that
described in the foregoing specification—
whereby the number of the before-mentioned
power deviees to which power issupplied and
the number of the before-mentioned swell-
valves opened 1s governed by and 1n accord-
ance with thetouch upon the before-mentioned
key.

24. The combination of a series of swell-
valves which are, with respeet to each other,
quasi-dependent and quasi-independent, as
hereinbetfore described, and which are all
placed upon the same swell-box, covering
ports, holes, or open areas,
suitable pneumatic power devices, as hereln-
before described, each of which is connected
by 1ts piston or other actuating part with one
of the swell-valves before mentioncd, so that

1t opens it when supplied with power, with all

the keys of-an organ,or with any desired plural
number of said keyq (*Onstlut,ted and arranged
to operate the before-mentioned series of
power devices and swelis by suitable inter-
vening mechanism—as, for instance, a general
transmitter, as hereinbefore deseribed, and
such dynamie-governor-valve mechanism as
that described in the foregoing specification—
whereby the number of tlle 1}Lf{JIG mentioned
power devices to which poweris supplied and
the number of the before-mentioned swell-
ralves opened 18 governed by and in aecord-
ance with the touch upon whatever key or
number of the before-mentioned keys may be
delCSSGd
The combination of a series of swell.

talves which are, with 18:—«,1) ¢l to each other,
as
hereinbetore deseribed, and which are all
placed upon the same swell- box, covering
ports, holes, or open areas therein, with all the
keys of a dynamic manual, or with any desired
plural number of said kevs, constructed and
arranged to operate the before - mentioned
swell-valves by suitable intervening mechan-
1Ism—as, for instance, a.general transmitter,
as hereinbefore descubt,d such dynamie-g 0oy-
ernor-valve mechanism as that deseribed in
the foregoing specification, and a series of suit-
able pneumatic power devices, as hereinbefore
' hereby different numbers of ‘the
before-mentioned swell-valves are opened by
the depression of different dynamic keys.

26, The combination of a series of swell-
valves which are, with respect to each other,
as

and a9 series of
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hereinbefore described, and which are all
placed upon the same swell-box, covering

- ports, holes, or open areas therein, and a series

of suitable pneumatic power devices, as here-
1nbefore described, each of which is connected
by 1ts piston or other actuating mechanism

~with one of the swell-valves before mentioned,

so that 1t opens 1t when supplied with power,

with all the keys of a dynamic manual, as

hereinbefore described, or with any suitable
plural number of said keys, constructed and
arranged to operate the before-mentioned se-
ries of power devices and swell-valves by suit-
able intervening mechanism—as, for instance,

a general transmitter, as hereinbefore de-

scribed, and such dynamic-governor- valve
mechanism as that desceribed in the foregoing

 specification—whereby power is supplied to

20

different numbers of the before - mentioned
power devices, and different numbers of the
before-mentioned swell-valves are opened by

the depression of different dynamic keys.

27. In an organ in which the loudness of
tone 18 governed by and in accordance with
the touch upon the keys, as a part of the mech-
anism for this purpose, a series of swell-valves
which are, with respect to each other, quasi-
dependent and quasi-independent, as herein-

betore described, and, which are all placed

30

upon thesameswell-box, covering ports, holes,
or open areas therein, in combination with a
series of suitable pneumatic power devices, as
hereinbefore described, each of which is con-

- nected by its piston or other actuating part
35 with one of the swell-valves before mentioned, |

17

so that it opens i1t when supplied with power,
sald series of swell-valves and power devices
being made to embody the mode of operation
hereinbetore described, which consists in gov-
erning the loudness of the tones of an organ

by and 1n accordance with the touch upon the

keys of the pitech-manual, or by the depression
of different keys of the dynamic manual, by
supplying powerto a greater or smaller num-
ber of power devices connected with swell-
valves and opening a greater or smaller num-

L ber of said swell-valves, according to the loud-

ness of tone required. |

28, In an organ in which the loudness of
tone is governed by and in accordance with
the touch upon the keys, as a part of the mech-
anism for this purpose, a series of swell-valves
which are, with regard to each other, quasi-
dependent and quasi-independent, as herein-

before described, and which are all placed:

upon thesameswell-box, eovering ports, holes,

or open areas therein, and which are made to

embody the mode of operation hereinbefore
described, which consists 1n governing the
loudness of the tones of an organ by and 1n ac-

cordance with the touch upon the keys of a

pitch-manual, or by and in accordance with
the depression of diiferent keys of a dynamigc
manual, by opening a greater or smaller num-
ber of sald swell-valves, according to the loud-
ness of tone required. -
THADDEUS CAHILL.
Attest:
PHILIP MAURO,
J. HENRY KAISER,
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