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"UNrrep States PATENT OFFICE.

GUSTAV SANDER, OF BRUNSWICK, BRUNSWICK, GERMANY.

PNEUMATIC ACTION FOR ORGANS.

SPECIPICATION mlmlng pa“ of Lietters Patent No. 367,666, dated August 2, 1887.

Appllmtmn ﬁleﬂ Februqry 7 IQHT

A T J . 4

To all whom it may concern:
Be it known that I, GUSTAV SANDT
ject of the Regent of Brunswick, in the (Ger-
man Empire, andaremdent of the mty of Bruns-
wick, in the Dukedom of Brunswick, Germany,
have 1nvented certain new and useful Improve-

ments in Organs, of wlnch the foll{)wma is a

specl ﬂcatlon

My invention 1*ela,tes to a constmctlon of or-
gans and similar musical instraments so that
those mechanical devices may be dispensed
with which have been used hitherto to cause
the said musical instruments to sound, and by
which devices the varieties of expression and
power of tone are obtained—that is to say, to
dispense with the register draw-stops arranged
at the side or above the manunal, and to effect

by pneumatic action all functions hitherto ex-
ecuted by drawing or pushing these mechan-

ical devices by hfmd, and thus to perform the
different functions more rapidly and precisely

and with greater accuracy, and also to render
easier and

the pl.;wmn* on these 1nst1‘uments
more conventent.

With this view the invention consists,

matic wind-chest, by the arrangement of the
several parts of which, as well as by its sim-

plicity and the insensibility to temperature, a
positive action of all shut-ofl devices neces-:

sary to cause thé pipes to sound is obtained;
in a simple apparatus by which,
through pipes of two inches in diameter, air
is admitted to or let out of the wind-chest by
means of the claviers, and that the desired
locking devices of the pipe-holes are opened
by the change of air- pressure; third, in a

~manual, instead of the actual register-stops,

40

45

with a device to cause several registers at
pleasure to sound or to be silent at the same
time, the whole device being called ‘‘balance-
register clavier;’’ fourth, in a pneanmatic coup-
ling of the different claviers to each other—
that 1s to say, in a device by which the move-
ments of any key of one clavier can be trans-
mitted to the pipe of the other claviers. This

~coupling may also be such as to unite the

voices of the claviers in octaves.

On the accompanying drawings, Figures 2
to S

6 10 8, and Figs. 9 to 12, showing detfuls, are
conmdelably hl’*ﬂ'er than- those first named.

Selml No. 276,843, (No modell)

TR, a sub-

first,
) - - ,
1in-a new and complete construction of a pneu-

are given double the size Of FIGS. 1 and

for one clavier only.

registers only by a second manual.

L—

Fig‘. 1 is a plan of the wind chest and its con-

nections with the claviers, The part A rep-
resents the wind - chest and i1ts connections

with “the balance-register clavier, the pneu-

matic-action cyhndels being taken off. The
part B is a similar view.  The part C repre-

sents the wind-chest, the cover being taken off
in order to.show the pneumatic actlon cy]m-
ders with the aperftures for admitting air.

The part D shows the cover provided with
holes for vhe pipes. Kig. 2 is a
1. Tfig. 3 is a section
following line G H in Fig. 1, in larger size, it
being su pposed that each separate tone is used
Fig. 4 1s a section, {ol-

lowing line J X in Ifig. 1 1 larger Slze, the

arran wemenb being so thth the same tone can

be mnsed to souud by one pipe-valve only, in-
dependently of one or the other of the cla-
viers, or by both simultancously. Fig. bisa
](}l]ﬂ‘ltlldll’ml section following line L Min 1410'
1. I‘w 6 shows thear 1annement of the mech-
anisms for playing on an upper manual, a
lower manual, and a pedal, and their connec-

tions with the appertaining wind-chests. Fig.

6" 18 the cross-section of the pneanmatic wind-
chest, following line N O through Fig. 1, and
its pipe leading to the balance-register clavier.

Fig. 6" 1s a view of the wind-chest for the:
o

pedal and its conuection with the mechanism
of the balance-register clavier. Tig. 7 is a
cross-seetion of the clavier-beam. Fig. 81sa
front view of the same. Iigs. 9 to 11 repre-
sent the pressure-action on an enlarged secale,
by which all voices can be caused tosound or

longitudinal .
section of the wind-chiest, following line E F
1n the half-size, Ifig.

o

60

5O

to be silent—namely, Fig. 9 in repose, Fig. 10 |

after working, I'ig. 11 at the moment of re-
turning 1nto repose. If1g. 12 representsa key
of Fig. 6 considerably enl‘uned IFig. 13 rep-
resents a front elevation of Lhe organ.

The pneumatic wind - chest represented by

Fig: 1 is supposed to be constructed for. four

. 1en 1ster -pipes, and 1S armnged in such a man-

ner as to allow of playing on all four registers
by one manual, or of playing on two of these
The ar-
rangement, however, may also be so that all
Jemsters or each of the same can be acted
upon, directly and at pleasure, by a second or
third manual.

AS S]J.OWI]. m Figs. 2 and 6%, the fmme a a

O
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of the wind-chest is closed ab the top by the | y the eylinder £ is prolonged in the form of a

pipe-boards b, which rest on cross-heams d at
o increase the capacity of
bearing at the cross-beamsdtheyare provided
underneath with angle-irons, in order to se-

‘cure the pipes in an Immovable and certain

position.

The bottom of the wind-chest is [m med by
the valve containing boards ¢, upon whigch are
ixed the pneumatic - action cylinders f, be-
longing to the relative register, the wind-chest
bemn* closed air- -tight by Bhis means. In these
lmf_uds e are ftrmnned the small air-channels
I, communicating “with the interior of the
wind-chest, the channels thus being provided
with air by the funection of the register-keys.
As soon as the entrance of air 1s shut off {rom
the channels the relative register will be pre-
mwd for being played on, so that impulse
civen by the clavier acts upon all eylinders f
emmnummbmg with the said channels. This
arrangement 18 for providing each register
with two or more channels, and for connecbuw
the same with two or more claviers, and
thereby rendering it possible to play 011 the
relative register from different claviers inde-
pendently.

In order to close the pneumatic-action cyl-
inders f air-tight at both ends, stays ¢ and
screw-bolts k are provided, by means of which
the board ¢ and pipe-board b of th» wind-chest
can be connceeted with each other. Directly
underneath the board e, erossing the wind-
chest at the bottom,wooden ledges are placed,
each of whien contains for every key two
channels, 7 and 7, the channels { belonging to
one clavier and the channels I to another
clavier. 'I'he channels communicate at cach
tone and at each register with the interior of
the cylinder f, situated above, and thus any
change in filling these channels with organ-
wind, or after its dispersion with atmospheric
air,will act npon the interior of the cylinders

f. At the outer side of the wind-chest is ar-

ranged a controlling apparatus, m, containing
the necessary valves for the entrance and
escape ol air,

Ifig. 3 shows the interior of & eylinder, f, in
its position in the wind-chest and its connec-
tion with the controlling apparatus m, pro-
vided with the channelsz and o and two val ves,
q and ».
posed in which each single tone of a register

can be used for one clavier only, while Fig. 4
represents an arrangement in which the same

tone can be caused to sound independently of

one or other of the claviers, or of both simul-
tancously, by one pipe-valve only.

As shown in Figs., 8 and 4, v is the bore in
which the plunger » can play up and down
easily, according as the cylinder is used for
one, I'ig. 3, or two claviers, Fig. 4. Bores 0,
whiech lead into the upper part of the bore v,
are arranged in such manner as to combine the
top part of the plunger o with the exhaust-
channel ! by the air-duct 11.

In this figure a construction is %up- |

thin eylindrical post,x, pr rovided with a verti-

cal bore, 7, and above the same with another
bore, 10, through which the wind passes to
the pipe- ‘hole.

To prevent the compressed air ‘ﬁhl(“ll acts
beneath the plunger o, Ifig. 4, {rom passing
over to the upper side of the same, a mem-
brane, 4, of leather is attached to the lower
side of the plunger. The rim of this mem-
brane 18 glued over a ring, 5. A wire, 1,
wlhich passes through the plunger ¢ and the
bores 7 and 10 of the post «x, 18 fixed at the

lower side of the plunger » by means of a

screw-nut. The upper end of this wire sup-
ports the valve 2, by which an atr-tight closure
of the bore 10 can be effeeted.
the post o two, three, or more bores, §, are
made, the nuumber of the same varying accord-
ingto thediameter of the said top. Thus if the
wind-chest«s filled with organ-wind the press-
ure existing below the valve 2 endeavors to
1ift the latter.

To prevent the valve Ganin“‘ ol itsell and
the air from eseaping, a weight, 2, correspond-
ing to the weight of the plunﬂel and to the di-

'mnetel of the boz_e 1s arranged on the npper

sideof the plunger v. Thisweight must be such
as to allow the plunger 2 to rise easily and
quickly as soon as air- ]n essure acts upon the
same from below, Fig. 4, and in other cases to
keep the hole 10.0]0%(1 alr-tigcht by the valve
z, Fig. 3.  Asairof the same pressure acts not
only throngh the bores 9, which lead from the
bores 8 to the central bore, 7, (intended for
wire 1,) upon the upper sude of the plunger,
but ’l]%() through the ¢hannel g upon the lower
side of the p]unnm the latter will be kept
down, 1f the weight 2 18 properly regulated,
and Llw hole 10 thus kept closed can%tantlv

As stated above, the plunger is provided
with a membranc l‘:y whichh the pressure-air
contained in the channel ¢ 18 prevented from
passing over the bore 7, and i1s thus forced to
act upon the lowerside of the ptunger v, while
the upper side ol the latter, during this .J,Cti(m
comes In communication wnh le ethwl
channel /, through the air-ducts 6 and 11, as
soon as the small valve 12 hangs down perpen-
dicularly 1n the chamber LJ, Ifigs. 8 and 4.
The valve 12 serves to close either the bores 6
and 11, leading to the exhaust-channel { or the
channel 7, leading to the register.

T'he above-mentioned contbrolling or detach-

ing apparatus m, I'ig. 3, consists of two chan-
nels, 7 and o, blle 1"0111101 of which is open at
both ends, while the latter is closed, but re-
mains in constant communication: ‘mili the
interior of the wind-chest through the air-

duct o, and is thus supplied with orean-wind.

The exhaust-tube ! is in communication with
the airv-duet o by the bore tw. Ifor each tone
18 arranged below thesaid channel o a separate
litble bme, which ean be closed by a corre-

sponding valve, 7, and which remains open s
- Above the 1)010 | long as no tone. 1s produced.

In the top of
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arranged in the inte-
These valves
are connected with the valves r by thin wires
1n such manner that the valver closes the cor-
responding bore atthe same time as the valve
q opens the bore below it.

“Cireular valves ¢ are

a membmne t. 'T'he upper division commu-
nicates with the exhaust- tubel, the lower with
the tube s, which is led as far as the clavier.
Tube s is filled with atmosphericair, the mech-
anism being in repose. The membrane 7 is
connected to the lower end of the wirel, which
connects valves ¢ and #», and therefore at the
time with channel-n.” Sapposing the wind-

chest 18 filled with organ-wind, this wind will

enter through the channels o 0, the opened

valve #, and the channel w, and the exhaust-

tube I, whence 1t passes into the bore u and
canses pressure upon the upper side of the
membrane {, the lower side of which is acted
upon only by light atmospheric air contained
In fixed proportion to the
greater diameter of exhaust-tube I compared
with the bottom of valve ¢ the membrane ? is
forced down. Thusthevalve ¢is pressed upon
its seat and the exhaust-tubelclosed air-tight.
If, now, one cylinder or all cylinders f are to

be ‘set in action, the exhaunst-tube [ must be

put in communication with the upper side of
the plungerv. Thiswillbearrived at by open-
ing the channel 2 at one end to allow the at-
mospheric air to ‘enter said channel . The
small valve 12 rests on the hole which leads to
the channel 2, Figs. 3 and 4, and thus the air-
ducts 11 and 6 are openéd and a communiea-
tion obtained between exhaust-tube ! and the
In a possible
change of the air’s weight-in the tubes ! this
change willact upon thel little plungersv, which

are in connection with them by the said va,lves

On the pressing down of a clavier-key organ-
wind is admitted into the corresponding tu be,
s. This wind enters below the membrane ¢,
and air of the same pressure acts upon theup-
per surface of the membrane. Under these
circumstances the air-pressure in the tube 7,
acting upon the bore u, suffices to lift valve ¢,
by which the motive air enters the channel
n and lifts at the same time the valve » in

such a manner as to close channel o air-tight

and to prevent the rushing inof wind from Lhe
wind - ¢chest through the bore 2w to tube [

Therefore tube { is filled now with air of at-
mospheric pressure, which, as the valve 12 is
open, passes through bores 11 and 6 to the up-

- per side of plunger »; but as at this moment

plate 3

the air beuneath plunger vand beneath valvez
is of greater density than the air above plun-
ger v the latter 1s lifted with great velocity,
whereby valve 2 is opened and the organ-wind
allowed to pass through the bores Sover to the
pipe arranged abovethese bores. . At thesame

time bore 7 is closed air- tight by the leather
on weight 2, so that the rushing in-of

Below the bore
.closed by valve g another larger bore, u, is pro-:
vided, which bore has two divisions formed by

'r'

g by the descenswn of membrane .

air ab-this point is- rendered 1mpossible, Fig.
4, As soon as the key is liberated atmos-
pherie air enters again tube s, the air-press- o
ure in- the channel o opens valve » and al- 7o
lows theentranceof the compressed air through
w and ! into u, closing at the same time valve
There-
fore the communication with atmosphere
through channel nis cutoff. The organ-wind 73
passes again {from ! over plunger v, which falls
now by the pressure of weight 2, dmwmg with
1t valve z and closing bore 10, so that the rush-
ing 1n of air to the pipe ceases, Iig. 3. The
closing of hole 10 by valve z—that is to say, 8o
the descension of plunger v—can be performed
also, as the key i1s l)em pressed down, by al-.
lowmg the organ-wind to pass 1nso channel o
by drawing a register. Theair enters by valve
12 into chamber 13, and closing at the same 8g
time air-duact ll—*th&b is to say, the communi-
cation between tube [ and the space above the
plunger v—it passes throngh 6 and enters the
Space over this planger v, wher_eby the press-
ure from below is balanced, so that the plunger go
1S pressed down by weight 2 and hole 10 ¢losed
by valve z. By the descending of plunger v
the leather plate 3 on weight 2 opens imme-
diately bore 7, and comeqnentlv allows wind
enough to enter into the bores 9 and over the g5 f
plunger o, so that its descension and the closing
of hole 10 is secured in the same sure and pre-
clse manner as its opening. |

Fig. 4 shows a cylinder arranged for two.
claviers. Channel 2, on the right hand, is 1co
filled with wind. Therefore valve 12 closes
tube [—that is to say, the way to thespace over
the planger». Inthiscaseitis not possibleto
play upon the register by using the relative
clavier. On the left side, however, valve 12 1053
1S 1n such a position as to :1110'\? free communi-
cation through tube{ to the space over the
plunger v Thus 1t will be possible to play
upon the register. Theair-duct 11 on the right

-dlsclmwmu mto tube ! of one clavier, Whlle 110

air- ﬂnet 1L on the lelt is in communication
with tube [ of the other clavier, it will be pos-
sible to make one tone-sound and two elavlels
by using only one stream of air.

In I‘:g. 6 the pneumatic action apparatus 115
I 1L IIL are shown, in a small size, in their
construction, viz: 101 the upper mamml 14,
for the under manual, 15, for the pedal, :amd
their pneumatic coupling 5 IV and connection
with the wind-chests. Ib can be seen in Fig.
6 that pneumatic couplings IV join the appa-
tus II and III, and that instead of the usual
stop-pulls there 18 a balance-register clavier,
V, arranged above the manuals 14 and 1.).
The keys 18 to this clavier V are arranged on 125
double-armed levers, Fig. 12, their surface
forming with that of the mfmuals an angle of
forty-iive degrees, and in such maunner as to
allow of their being moved up and down about
half aninch in the notclle% of the clavier-beam,
Fig. 7. |

In pmportmn to the size of the organ, har-
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5 means of which the

monitm, orotherinstruments of the same sort,
the clavier-beam 17 can be of any length, and
may project on both sides beyond the key-
board of the manuals. Therefore it is easy to
arvange fifty or more keysin one line. With
2 ﬂwatm number of registers two claviers may
be placed one above thL, other.

One, two, or more small knobs, 20, Fig. S,
arc below each of the keys and serve to pre-
pare the desired registers for whatever elfect
of tone or kind of sound is desired, by push-
ing in these knobs, so that all voiees can be
made to sound or to be silent by one pressare
on the knobs 29, which are under the manual
ol the lower clavier, 15, by which action all
registers played upon before remain still in
readiness [or playing on, as well after as betfore
combination.

All registers played upon before can be
caused to be silent simultaneously by means
of the pressurc-knob 29%, similar to those 29.
Wind 1s prevented by tube 45 from entering
channel 22, so that the tone-coloring prepar od
by the combination is alone heard. The knobs
29 correspond with those, 20, which are placed
below the keys 1S, I'wo or three knobs, 21,
are placed between the key-board of the uppern
manual, 1.5 and that of the ander manual, 15,
Ifig. G, ﬂu,,mdmﬂ as Lo whether two or more
pmlmmtlou knobs 20 are found under cach

register- key. These knobs 20 are always

pushed off astheyare pushedout by the double
lever 27, mounted on a shaft, as soon asa com-
bi:mti(;m 1s prepared by one or more knobs
20.  In case 16 18 desired to stop this prepara-
tion for eombinabions, it reguires only a slight
pressure on one of the knobs 21 to forece out all
the corvesponding knobs 20, which action will
ause the preparation of the registers to cease.
Small plates 28, of c¢hina, metal, or any other
suitable material, with the names of the reg:-
1sters wrm&poudmn tothe keys 18, are pla(,ul
over themn.

T'he clavier-beam, Ifig. 7, consisting of three
parts, 17, 30, and 31, serewed together, is pro-
vided with grooves 23? 24, and 25,  DBetween
these grooves 18 a small closed slit, 23, for
cach key, provided with a bore for tube 260.
This tube 26 conneets on 1ts other end to the
wind-chest of the great organ or pedal-organ,
as shown m Fig. (;n, lelleﬂt]ilﬁ with the ehan-
nel 2 of the wind-chest in a 5111111&1_ manner as
that shown 1n Ifigs. 5, 4, and 5, for the chan-
nel [, consisting in a distributing-valve, by
channel & 1s alternately
connected with the wind-chest and the atmos-
pheric air, so that when tube 26 is connected
with the wind-chest the organ-wind opensthe
distributing-valve connecting channel 7 with
the atmospheric air. |

A small bolt, 32, having alongitudinal slit,
a3, 18 Jointed by a link, 19, to the
register lmv 18, I'ig. 12, Such bolts are also
to be found in the interior of the L]"IVIBI beam
on the knobs 20, Ifig. 6. The bolts 32 slide

one arni of
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middle pieece, 30, ol the elavier - beam, the
same as the bolts on the knobs 20 do between
nmiddle piece, 30, and under part, 31, of said

beam.,  Slit 33 of bolt 3 Cmnnuunmtm IFigs.
6 and 7, with channel 22, through middle

plece, 30, with slot 23, and theslits in the bolts
of knobs 20, Ifig. 6, communicate with those
1n the middle piece, 50, and under part, 31,
of the clavier-bean. They Lhu'% join slot 23
with c¢hannel 24 or channel 25, in accordance
as to whether the first or the :S.__-,econd knob 1is
to work. Channel 22 18 always suapplied by
0’1"gm1-wind, while the channels 21 and 25 re-
celve active windonly by the pressure on knob
29. Therefore 1t can be worked only on such
volees as arce prepared by knobs 20 for com-
bination purposes. In the case of stopping
the admission of atr by one of the said knobs
the corresponding volees arve sileneed lm medi-
ately.

The register-keys 18, Ifig. 12, are double-
armed levers with the pivots in the middle,

and project with their front ends about h: 11('

an mch over the under edge of the vaulted
clavier-hbeam, Ifig. 6. 1t sullices to press

slightly on the lower end of the key 18 in
question to make the corresponding register
ready to be played upon.  On the contrary, a
slight pressure at the upper end is sufficientto
oet the register out of action.

FFor combination purposes, two knobs have
hitherfo been arranged, namely, either for
sounding or for being silent, so that one knob
produces a contrary effeet to the other, orone
knob 1s arranged for detaching the others.
IFor mstance, the third detaches the sccond,
the fourth the thirvd, and the first both the
fourth and sccond. All these arrangements
arc very inconvenient for the performer, and
arc now entirely replaced by the knob con-
trivanees, Ifigs. 6, 9, 10, and 11, desecribed
hereinafter. Instead of the usualstop-pulls,the
present invention makes use of the balance-
register clavier, I'ig. 6, which has as many
keys 1S as tite organ has registers and coup-
lers.

Ifigs. 9 to 12 represent details for the knob
arrangement 29 1n a larger size. AS may
be perceived in Ifig. Y, knob 29 can slide in
box 79,whiech 18 ]]1‘1(1{3 of ebony or other suit-
able material and attached to clavier-board 78.
At the interior end of knob 29 a wire, SL, is
fastened, and wooden nuts 83, 81, and §S are
abttached. The nat S3 when in repose has its
oblique bevel in perpetual contact with stop-
pin latch 90 on spring 82. When the knob is
pushed in, this lateh slhides over the Dbevel
of nut 83. Spring S7,pressing on nut 84, now
reaches also the adjusting screw S6 and the
performer 1s conscious of aperceptlible resist-
ance,by which he knows that the stoppage is
cflfected and that on the withdrawal of his
finger knob 29 and those devices connected
with 16 cannot return to their former position,
Ifig. By pushing in knob 29 the movable

easily between the upper part, 17, and the | wooden arm 85, which at first was lyinge on 91,
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‘mains in a fixed position to this spring.
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lifts spring 82, pIOVlded with thch 90, and Te-

Af
the moment of stopping, female serew or nut

83 reaches the.arm 85, Fig. 10. A sli oht press-
ure only on knob 29 suffices to cause the reg-
1sters in readiness by knobs 20 to sound, and
to continue this Smmduw in the 1‘_}091t1011 ar-

rived at, Fig. 10.

10

As alreftdy mentloned organ-wind is found
in the channels 24 and 25 (mly when 1ts en-
trance is effected by knob 29—that is to say,
by pressing down this knob. -

Wire 81 is firmly connected Wlbh a bolt

- which is arranged precisely in the same man-

I5
20
25

._ 37

ner as bolt 32, ::'Lll"‘E“Lf]Y described, Tig. 12, and

leads, according to the numbeL ot contriv-

ances for combmqtmu% in ‘each register, into

one, two, or three channels, 80, which "ue in
the ledoe Fig. 6.
filled with organ-wind, and communication
is esmbhshed between them and the chan-
nels 24 and 25, or, as it is shown in the draw-

ings, with one of them, by slots in the bolt,
whlch slots agree with tube, 44.. By the pless-
ure on knob 29 the said slots will be free and

the organ-wind can. pass without obstacle

_t,hrongh tube 44 into channel 24 or channel 25.

1f 1t 18 desired to silence the registers, the

pressure on knob 29 must be 1epeated a llttle'

harder, by which action wire 81 is pushed
rather more. - Nut 83 now draws with it arm

85, which lifts spring 82 little by little until

35

wire 81 and said arm 85 form 2 1101113 angle,
Fig. 11, and spring 82 is.in such a pOSIthI]

that nut 83 can pass freely under latch 90, by
which movement the pressure devices are de-

tached and brought baek to their former state.

BV releasing lmob 20 metal spring 87 causes

'- 40

sition behind female serew 83, I‘w*

wire 81 to spring back. Spring 82 is held up
by arm 85 until lateh 90 reaches its f01 mer po-

" IKnob
29 1s thrust out until w Oodeu uut 88 louehes

ledge 92.

The pneumatic - action apparatus T 11 III

(represented in Tig. 6) consists chiefly of the
cases 58, 59, and 60, which when used are-

filled mth oro*fm wmd For eéach key.corre-
sponding cn:'cula,r metal valves, 6162 63 64 65,

are found in the cases, and the welght of such
valves is so calculated that the touehmo of the
claviers is rendered easy and precise. Be-

neath these cases and under said valves other
‘metal valves, 53, of half the size but the same

~number, are arranged and connected by wire

€O

) 1!":'. g‘; g ‘

- B3 that above it.

with valves 61 62 or 63 G4 or 65, respectively, ;

and with the eorresponding levers 66, 67, and

- 68.  Both valves are adjustably ﬁxed on a

pushing-wire, 69, 70, or 71, which is arranged

“with the top 'md in a perfomted ledge, fmd_

with the bottom end is guided in the Sm‘lll le-
ver in such a manner thau valves 61 62 or 63
64 cover and close the bhore beneﬂth and valve
To 1nsure agood closing of

the bores and an elastic touch on the clwler
the valves are provided with felt or leather.
Levers 66, 67, and 68 are either in direct con-

These (,hannels are always |

1

- teenth air-duet,
_tone of the ]ower clwml
.of the upper organ will sound, and the same
happens in a correspondmw manner with all -

e

tact with the keys or they are conneeted with
their corresponding keys by wire.
The working of the apparatusis as follows-

- When a Ley IS pressed down, one of the metal

valve pair 61 62 or 63 64 or Vaﬂve_ 65 opens the

70

bore beneath, while valve B3 at the same time

closes the sm all bore above. ValveD53 already

closes this bore when valves 61 62 or 63 64 or 65

are lifted about one twenty-fourth of an inech,

but by the elasticity of the felt or leather vft,lve
55 allows the lifting of the other valves one-

eighth of an ineh or more. 01"0*1111 wind 1S
mdrmtted by opening valve 65 into the bore
underneath it and into leading-tube 39, and

| according as one or the other clavier 18 to be

played on the wind will enter into tube 37 or
38.  As the tubes 37, 33, and 39 need only to

be connected with air-duct s—that is to say,

to establish communication between the pneu-

So

matic-action apparatus and its corresponding

wind-chest—it is of no consequence how or
where the claviers are arranged in the organ,

1f there are two, three, or more claviers, and
if two

, three, or more. pneunntlc actlon ftppft-
rabus are plaeed one above the other con-
nected with their corresponding clavier. A
diameter of one-fourth of an inch is sufficient
for all air-duets to conneet wind-chest and
pneumatic-action apparatus, even supposing

‘the greatest distance occurring in praetice to

be between them, the tones wﬁl be repeated

correctly and entlre] y.

Pneumatie coupling appqmtns IV consist:
ing, substantiallv, of a thin wooden bmld 34,
of the same lennth as the clavier, 1s arranned
below the pneunmtlc actionappar atus Tand IT.

For each key compartments 35 and 36 are cut,
Tubes 37 and 88 lead the first

in board 34.
from compartment 35,  the second from 36 to
tubes of the common wind-chest of the oreat
and the upper organ. If these organs have

' each a separate w md chest, tube 38 leads then

into the wind-chest of the meat organ and 37
into that of the upper one. Air- ducts 40 41
42, cut into wooden plates, lead to the com-
partments 35 and 36, air-duct 42 discharging
1nto bore b0 of action apparatus II, intended
for the upper organ, while the air-ducts 40
and 41 communicate with bore 49 of appara-
tus 1 for the great organ. Besides this, bore

19 is connected (:111601315, by air-duct 43 with

compartment 36, and therefore, also, with tube
- 38.

Air-duct 41 is 80 arranged, and with the
compartment 35 and air-duet 37 so connected,
that the bass C of the upper organ and the c
of the great organ are eombmed This alr-
duct, eomi:w f1 om the first clavier of appara-

tus I, dlscharnes into the thirteenth. cell of

compartment 35. . For 11131311:100, if wind be
admitted throngh the first valve, 61, into air-

duct 41 of apparatus I, it will enter the thir-

37. Stlll;mg, now, the first

the thir teenth tone

the rest of claviers14and15. Concerning the

HO
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pneumatic-action apparatus IIT, serving for |

the pedal-organ, an air-duct, 46, leads to the
cell 52, which branches off Lo the outlefs 48

and 47 the first leading to compartment 35 0{'

the upper organ and the second, 47, to cell o
of the great or af_{'an Inorder to Leel} the :-:Lpel-

fures 40 41, 42, 43, 47, and 48 continually
open, the anves of the air-ducts discharging

into the compartments 35 and 36 are so ar-
ranged that they ]mnﬂ* down {reely.

Orifices 42 and :
communtcation only with the air-duect 37 or
38, respectively, areprovided with valves only
to prevent the wind aflter entering by an-
other air-duet from returning by 42 o
the pneumatic-action apparatus, and from
rushing out by the open valve 53 Dbeneath.
sehind the compartments—that is to say,cells

3D and 3b6—are long straight channels 54, 55, 56,

and 57,which arcelosed ononesideand divided
1n tueir middle by adjustable leather plates.
Theseplatesare provided with wirerods, which
push the corresponding valves hanging over
the apertures 40, 41, 47, and 48. The 11frht
hand cmnpwrtmenb 0[ these channels 5, 55,
56, and 57 is always filled with organ- wind as
long as the bellows are working.  Afthe time
of this action the valves are pressed closely on
the apertures by the wires, for preventing the
rusiing in or out of wind thlounh them. If,
now, one of the pneumatic cmlplmg% is to be
Seb in actlon, organ-wind must be let in onthe
left side of the leather plate—that is to say,
the side where are the pins or wire rods, and
this plate will take the position as in D4 and
206.  The wire connected with the leather plate

liberates the corresponding valve, as shown,

40

45

before the orifices 41 and 48—that is to %.:Ly
opens the aperture and allows the action-wind
cntering the corresponding air-duets and sct-
ting in action the pneamatic apparatus apper-
taining thereto. If organ-wind be let into the

right-hand division of the channels by a suit-
able arrangement, so that the leather plates
take the ])OSIUOH as shown at b5 and 57, the
coupling 1s thereby put out of action.

ITaving thus deseribecd my invention, what
I claim 18—

1. In organs with pneumatic

action, the

nels # and o,

13, wlneh serve for diveet

or 43 to
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regulating-valve chest m, emlm,ini ng the chan- 5o
the air-duets o, w, and u, the
valves g and », eonnected by mmnq of a wire
to the clastic’ ]‘)‘LILIEIOH walls £, in combina-

tion with the wind-chest of the oww the ex-.
haust-channels 7 7, tubes s, and (,,ylmdmb 7,
as and for the pmpocses herein shown and de-
seribed.

2. The balance-register clavier V, consist-
ing of the register-keys 1S and their connec-
tions 19 and 32, mounted in the clavier-beam
17 30 31, conlnining the grooves 22, 24, and
20, and the slits 23, conneeting by tubes 26 with
the ehannels 7, the knobs 20 21 and their con-

510

nections, and the levers 27, in combination

with knobs 29 and their connections 51 5o 84
88, box 78, nut 83, spring 82, carrying stop-
pin 90, spring §7, and lever 85, with knobs
297, tabes 43 ), and with the ’1])[){11.:11}[1.5135 I, 11,
III, and 1V, as and f{or the purposes herein
shown and set forth. 70

3. The coupling apparatus I'V, consisting of
a chest, 34, with compartments 35 36,connect-
ing with the tubes 37 and 38, respectively,
alr-duets 40 41 42 43 46 A7 48 v:ﬂves& leading
into compartments 35 and 56 and operated
from the channels 54, H5, ..}(.>, and D7, said
valves connceting with an clastic partition,
dividing said channels by means ol o connect-
ing-wire, in combination with the pneumatic-
action apparatuses I, I, and IIl, as and for
the purposes herein shown and deseribed.

4. In organs with pnenmatic action, the
cylindrical post f, provided near its upper
end with the channels or bores 7 8§ 9 10 the
piston », carrying w elﬁht 2 and washer 3, ¢ “md
connected to valve by rod ¢, the membrane

4 and ring 5, in C(}lllblndblon with the wind-

80

 chest a b (l ¢, containing the channels g1/ h

11 6, chambers 1; 3, and the valve 12 2, a8 and

for the purposes herein shown and set forth. 9o
Signed at Drunswick, in the Dulkedom of

Branswick, this 16th day of November, AL D.
- 1886. |
GUSTAYV SANDIER.
- Witnesses:

HANS BAUTLER,
O. IvAarom,
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