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Yo all whom it may concern: =

~ Be it kmown that I, Recinarp ReyxoLps, a
subject of the King of Great Britain and
Ireland, and residing at 34 The Crescent,
Barnes, London, S. W., England, have in-

- vented certain new and useful Improvements
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~notes or chords, melodies or passages of
‘muslic.
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Relating to Musical Instruments Operated
by Air Under Control of Perforated Tune
Sheets, of which the following is a specifi-
catilon. R |

This invention relates to musical instru-
ments operated by exhaust or pressuwre at-

mosphere and perforated tune sheets, and
has for its object to provide mprovements
i the mechanism used for accenting various

In such instruments, the accenting or
playing of certain melodies or passages with
an 1ncreased force over that of the accom-
paniment 1s effected by an arrangemént for
governing the wind pressure or suction by
means of a small governor beliows held by a
spring 1n the reverse position to that which
1s produced by the suction or pressure. 'The
said spring 1s adjustable, so that various ten-
sions may be obtained, but in working it re-
mains fixed at a given tension and is not
controlled by the operator. The moving
board of the governor bellows is attached on
the 1nside to a valve coverine an orifice
which 1s in direct communication with the
main wind supply. The action of the wind
tends to close the governor bellows and will
do g0 up to a point where the sprine tension
equalizes the wind pressure and consequently

the wind pressure will be maintained at a

value determined by the spring. This gov-
ernor bellows is also provided with a valve

ancd membrane to open same which allows

the full force of the main wind to be ex-
erted while the valve is open. The perfora-

- tions in the paper and throuch the tracker

45

o0

bar are designed to open and close this valve
at specific times, so that the selected notes or
passages are played with greater force than
those which not influenced by the perfora-
tions and valves. | '
“According to the present invention in ad-
dition to the above mentioned main accen-
tuating valves there are provided pneumati-
cally operated auxiliary accentuating valves
designed to be opened and closed at other

‘specific times (1. e., alternatively to the open-

~ing and closing of the main adcentuating

valves) by other perforations in the paper
and other tracker bar ducts. The effect of

the opening of these auxiliary accentuating

valves is adjustable so as to enable the de-
gree of subordinate accentuation attainable
thereby to be varied. - L -

I find it necessary in practice for the best

effects to arrange for accurate adjustment of
‘the orifices controlled by these auxiliary ac-

centuating valves to suit particular instru-
ments and 1n order to secure uniformity be-
tween the performance of various instru-
ments. o | S R

My invention therefore consists in the
comblnation in musical instruments oper-
ated by exhaust or pressure and perforated

tune sheets of a pneumatic action, an ex-
hauster, an airway connecting said exhauster

with said pneumatic acticn, a governing bel-
lows chamber in said airway, a second air-
way 1n parallel with said first mentioned air-
way, a pneumatically operated valve in said
second alrway, a third airway coupled .in
parallel . with said second airway, a pneu-
matically operated valve in said third air-
way adapted for operation alternatively to

‘the valve 1n said airway and adjustable

means co-acting with said third airway en-
abling the relative accentuating effect due
tc the said pneumatically operated valve in
the latter to be adjusted. ,

Referring to the accompanying diagram-
matic drawings: - '-

‘Figure 1 i1s a sectional elevation; and

Figure 2 1s a part sectional plan of an ar-
rangement according to one form of the
present invention. -

Ifigure 3 1s a horizontal section taken on
line A—A of Figure 1. _

Figure 4 is a detail of a tracker bar ac-
cording to a modified form. '

Figure 5 represents a sectional view taken

on the line B—B of Figure 1.

In carrying the invention into effect in one
torm by way of example where only two de-

arees of accented power are required, a box

1s attached to the side of the governor bel-
lows, provided with the necessary ducts of
a suitable size controlled by valves and the
actuating membranes, and ducts leading
from the valves are provided with slides for
reducing the size of these orifices to just the
exact requirements. These orifices being of
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o
a smaller air cmwm (,blpa,cmy than the lm il
accenting orifices, ‘Lh@ result is that it is pos-

sible to oba.,am fm sheolute modification of

accented powe er intermediary between the
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d (Figure 2) by way of the b

| and chamber 30).

' pneumatlc tubes p, these vah"{,

5 ated by alr supplied thy

loud accents and the soft accompaniment, the
fatter being maintained as alveady e"ﬂ:gh:ﬂed
bﬁ the governor bellows.

Such an arrangsment 18 shown in **16‘111 es
3 1n ‘Wlhdl Lh{?‘ COVernor oeﬂow:

1, 2 and
chest « 1s proviaed, as in known ::Qnst*"w,——-
tions, with a central aiv-way & provided sith
fap valves ¢ leading to the s 1n suction pipe

éllows chamber
33 orm{:e % ( opened and cios .:ﬂ by the valve
/ acwzdmf‘ to the molion of 11@ bellows g,
aoainst the action of the .‘*‘“1’1 5101
The main saction pipe d
is connected with che mbﬂ 34 which 18 1
cpen - communication with chﬁlmber'

There are also 1}1‘0’%.?”1(?16{1 an‘rﬂ tapered ori-

fices & cmﬂ:mﬂed by slides 7 operated by
such giving a soft contrel by varymmg
the ICL:]H“ size of ’rhe aperiures & lmmnﬂ 0

rods 7,
the main :'-31,1{*130*1 from Lllb hellows. z‘&mm 29
1z known, ordinary main acce ..Jmat]r*u MeAnS
are 1:)1‘0*.7100& comprising orifices /- ot fized
apex rlure: ooverned by valves 7.  The ovi-
fices and valves te the right of the central
passage b deal with the treble and those to
the lett with the bass. The valves m are

raised and lowered by pneumatic cushions n

o throtgh
Llf'aemsah?'e
ceing actuated by way o1 'cushloaa g oper-
Wﬂ
the control of orifices # in th tracker bar s
In the OI‘E{HHI‘V course oi events during

worked from primary valves

phymﬂ of 2 piece ‘“ﬂﬂul()‘”l is applied con-

tinuously ting the chamber

at o, thus s le]

30 (Figure 1) benﬂath the a Je}:tmes fo to 1ts

Lffe(,u Ay may »ass into the tnlet pipes 20
past the flap va Iveg c, down the conty u’ 211~
way O and thl*ouﬂh the orifice ¢ and so to
pipe @, provided e be not closed entmel}, by

the valve 7. The exhauster is thus placed in
communication with the action under the

prevailing sucticn determined by the setting |

of the governing bellows. Increase of suc-
tion in the action is attainable. by opening
the tapered orifices £.  When the main ac-
CLI]tHdtlIlg valves n are depmg&ed by the
opening of the appropriate tracker bar ducts
the suction to which the action is subject 1s
inereased greatly by the opening of the ducts
/ to establish a communication 111(:%0 ncent

ot the governing bellows. -
| yath alternativeto that ihmus) hy

A ]Jarﬂllﬂl
the ducts 7 is promded through ducts 382, 2
and 31 under control ‘of the *nmumﬂv acl-

]ﬁsmble slide- valves 8 when the: clt[l‘xl]l:ﬂwlﬁ}f
accentuating valves 5 are depressed.

Thig invention is a*zammd . one way to

such an arrangement Dy thﬂ provision ot a
box 1 at each side of the aforesaid box @, the

65 boxes:1 containing orifices 2 the actma* aper-

ed in

..r"*()f M*{h
Spring A
‘.30 |

being ,._mftfiﬂmef

| th@ t

tubes 7 under tien such that the upper en s

7 t,hmm*fh tho !}T"m 19
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{ ,T\"uﬂ*:t'i{* ocan be o {113*"“' by

ture of means o1
lﬁiﬂhﬁﬂ s 5 oexterng h* operated, say, by the
rods 4. The opeming and dua} ng o3 the ovis
fices 2 are nm"'““”?w by valves 5 operaied
{rom pneumatic cushions ¢ v u:jrwl CrOTR Pl
mary valves bw way of ifi D ynenmatic leacs
8. The primary “11 ves T are raised and lovws

-?‘.{’._1' ,1&:'1._-;;_11»
j‘31"3 i Gi“ﬁ"*i"
ros 1,
17 M‘ ;u:}]e% 1
Qie¢ﬁfﬁnﬁl
B mvm 6

ered b}r'mﬂmn tic cushions 3 25
plied by way of ine leads 10,

the form E;.Lf) VO 1N ﬂjgl
by the m*mrlawn 0F 2 speclal po
on the tracker bhar s
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way of
de-

the inlet pipes
crifices 31, orifice
PIes SSeCL as.
chamber 3
the ﬁu(,‘v[r the

.L. e 'I .
s 20 o the i by
¥

2 (the valves 5 “ﬁmg
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) and 5
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Xl’ﬁﬂ < bei{m?)? u.“c, 3% and
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tlon inferior 1 i ntuﬂﬁ O 'i:l_-zyi: ..f,:’.:;;mi-
able by the main accentus tlon valves and
citets 1s thus as hie G L, and ig wiﬂ able 1u
degree according to the setting oi e plung-

The depression of the valves 5 to efect the
subordinate accentuation alternativeiy to the
main accentuation is controlled by the 15;5;

1S

tering of the duct 11 with a pericration i

A

sncet 1 the followlng manner.
Mormally the valves 7 {";ﬂwp‘v
B h.:.dﬂ they su;‘upgf m Higure 1

1. &, s g lf:.-' 1JD§51*
C the pipes
simospiiere. “hﬁ._;.ﬁ S171CE

) R : w
8 are j_:’t.'ti 0
the chamber 30 is subject 40 mein suction,
- _ . -~ = LA P
ave vaised and the

- ]
R
]

the pneumatic cushions ¢

R
tho

valves & raised. When air 1s .J-"h}'zi“‘:{;u o
the vipes 10, however, the suction ¢11)j:=,uec1

canses the valves ¢ ©o be
RIS Lﬂ Lhd% m addition uncovering the HPPU
(Al

ends al tha "mw&. 3 to. uL_G mfluence o1 this
suction. o .

.__11&; pmurnmw u,“”m_x{“ms. § are thus defiat-
ed and the orifices “:’):311{‘{1 by the “conse-
{]Ueﬂt dvopping of the fwo valves 5.

In many tra cl rer bars of existing instru-
ments thew ave wide orifices at the extreme
ends of the tracker bar Tor the ovdinary
main accentin ey meelf-;u’lism
are punched in the tune sheet, both o

3
iis

!-r.'d'

T which

however lead into “he one oriiice 1n the
tracker bar., One vperforation i1n- the tune

sheet, therefore, is quite sufficient; so that
m order to app f?’ this invention to these in-
struments 1t only neeﬁﬂmr‘if to
these wide orifices into two and then @

"III."“‘r

n-| tlu-l"

range for either the outer or inner g:se
forations in the tune sheet to operate either

'*hﬂ loud accenting device or Lhe imnroved

oraduated subos relinate deﬂcﬂ to
pmduce- the
to apply the valve mechanism. te
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the position
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rhereln thg two h()lﬂm 3 and ]

: l}l.;we ()ZI: a similar single HO]L

arcs Gﬂ_’“z-&]; tc the area of those two.

( b ag

te the hole £ in the tracker bar of Figure 1
Although this is a sim *:}lp way of fm:ﬂg—

ing the invention, in the case of erohty-

elg ht nots instruments it mav be more ¢on-

wement o provide mtm.maeltules 10 the

tracker bar, as in the form shown in Figure
L,oand co 11{35*}{,}1}{11*1# ddrhtlonal nmwuzﬂl
t’*evmwfro 1S 11 the musie rolls;
dividing the ordinary main accentuahon
duet. ”111(311 method would be necessary in
the case of axty-five note players, 1f ap-
plied to stendard scale music. as there is
margin upon the sixtv-five
note music roll. | :

It will be nndelstond that it is pre‘ferred--

to arrange the main accentuation orifices
s0 that their effective areas can be conven-
tently varied either to suit a particular in-
struinient oy
needs of the composition. VVhethe" these
holes are variable or not it is found de-
sirable 1 wvractice for the best effects to

“arrange for aceurate adjnstment of the sub-
ordinate orifices and any further orifices
- of this kind to obtain such an area
“relation to that of the orifices ¢ and 7 that

n suitable intermediate degw@ of fone .-
centnation 1s secured.

Havine now descmbed my 1nvent1rm

what T claim as new ancl {:1es1_re to Secure'
-bV Letters Patent 1 |

In musical mstrumentq operated hy air,
11!1*:?6?" control of perforated tune sheets. the

combination of a pneumatic action duct, an
exhauster duct, an air-way connecting said

exhauster duect with said pneumatm action
duct, a governing bellows chamber in said

AIT-WAY, 2 mwnﬂ air-way through said gov-

erninge hellows chambel"

in parallel with

said first mentioned air-way, and connect-
~ing said exbanster duct with said pnenmatic

d(‘tl(ﬂ’l cduct, a pneumatically operated valve

n sald second airway, a third air-w ay cou-

pled 1n parallel with said second air-way,

_*’Hm connecting said exhauster dnet mth

caid pneumatic action duct. a pneumatically

(ﬂﬁ)e““'ltef“l valve In said third air- -Way adfmted.

for operation alter rnatively to the valve in
said second m“—way.. and adjustable means
co-acting with said third air-w av, enabling

the velative accentuating effect due to said

pneumatically operated “valve in the latter

to he adijustad.

2. In musical instruments operated by air,
under control of perforated tune sheets. the |

combination of a *meumqtlf action duct,
an exhanster duct, an air-way Connectmn
E:mﬂ exhuster duet with said Dnm"ﬂ’ﬂ‘lti C ac-
tion duct, a-ﬁovermno beﬂ«ows chamber in

regUris oper df;(ﬂl corresponds

"dapteo for operation

te‘r‘l 0Oy |

daring performance to suit

~way coupled in parallel with
air-way, and connecting said exhauster duct

with

au Mlnrv champber,

“said  partition,

a

e
i pu&h*’ .ﬂf!i'i']
AN conneciing
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sa1d exh ‘n'ﬂer duet _’w”w sl Hue ,,_.;d*h-'
*lrtmn auct, o pneumatically operated valve
I said f‘-umﬂ alr-way, a third air-way cou-
pled in paraliel .mth snid second arr-way,
and - connecting said _e}.l_mm_sstfi:r- duef with
su10l pnm*‘ndha -:]_{jti”)l'l duct, a »Hneiin atl-
ccally cpevated vaive in said third air-w Ay

Calternatively o
valve in said second air ~way, a fourth
way
way, cennecting sald exhauster duct wwith
«aid pneumatic actmn f!uitt and a manually
operable valve in said fourth air-way.

3. In musieal instru ments operated by d,u
under conirol of perforated tune sheets. th-

Jii~

combination of a pneumatic action duct, an

exhauster duct. an air-way connecting said

exhauster duct with said pneumatic ac-

tion duct, a governing bellows chamber in

“‘th(,- -

i parallel with the said second air-

80

85

said air-way, a second alr-way through sand

ocoverning bellows chﬁmbel 10 parallel with

said first menti loned air-way and connecting

sald exhauster duct with said pnmmatr
action  duct,

‘a2 pneumatically
said second air-way, a third air-
sald second

valve in

with said pneumatic action duct, a pneu-
matically operated valve in said thud l1r-
way fv“]apted for operation altetnqt vely to
the valve 1n sald second air-way, and =«
hand- operated slide valve controllmﬂ' sald
third ar-way.

operated.

g0
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4. In musical instruments operated by air

under control of perforated tune sheets, the
combinaticn of 4 }meumatm wetlon, an ex-
hauster, a governing ue]lowg chther an
alrway thrmwh said governing bellows
chamber, a second airway 1n sald governing

bellows chamber in parallel with “said ﬁrst
airway, a pneumatically operated valve in

said second alrway, an auxiliary chamber

in connection with said governing bellows
chamber, a separating part1t10n . sald
an airway c4:)11151493013111ﬂr
said auxiliary chamber with sald frovernmw
bellows chamber disposed on one side of
another alrway cominuni-
cating between said auxiliary chamber and
said governing bellows chamber and dis-
posed on the other side of said partition,
an aperture in said partition, a pnewmati-

caly operated valve adapted to open or to

close said aperture, and manually adjusta-
ble means operable to control said aperture.
In musical instruments operated by air
Iﬂer control of perforated tune sheets, the
combination of a pneumatic action, an ex-
hauster, an alrway connecting said ex-

hauster with said pneumatic ftctﬂon A gov-
erning bellows chamber in said airway, a
second awrway in parallel w1th said frst
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ment tioned alvway, o pnenmatically oper-
ated valve in'mm SeCON BAIWRY, 4 Sep-

. 4
Cajrway coupled 1n paraliel witn

o
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Y {3 1_{ P hk VYO F‘i T}_ \_} r) Gw j{-..t,.

(L vielb _Jill({ 'illl"’“d it i:h‘“ SN
wtiveiy to Lh{, vaive in Second alrway

cld]”S able means co-acting with said third

AATWaY ei‘mbimﬂ the relafive e __ﬂtuamuu
effect due to the said pneumatica .il.j, OPLT-
A tec T’“lTe 1?1 h‘r iat tﬂ tO bﬂ axied, cl,_
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E"i'ul"i'“”L}?' a pneumatically oper-
municating with
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racKer 'u.l} ,
g o1 which COMMUDN cates
pnetimaticatly operated valve in t on
**111‘?{1‘&* and ancther opening 111@1@@ COY
said pz ummluﬂ _;f:,.-'};;et;.:'—

ated valve in the :,hu*d %11‘ a‘*fw

~ In testimony whereoi 1 have signed my
name to this spemﬁmum:ﬂ | -

D REVNOLDS.

subdivided orifice 3 hL u”;'r;:m )
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