(No Model.) 6 Sheets—Sheet 1.

J. NEEF.
PNBUMATIG‘ ORGAN.
No. 539,757, Patented May 21, 1895,
e
s 0.
A o e s e - |
2 AR VAT AR I
' e f 1ol 111
% / 12/ “ijﬁ‘
Og_:s.f'
b
L%H ,7*-'" G, .l
#U
Va P I
Z/._// A .\i‘ | ;&3' ./ e -
% n:
0
;‘; "’75;/1 e
7
C‘g d/ﬁ/z }/bﬁ% fb 1,/707 0/3
2 o= : ot = ==t
A 1_\ : = 1 - A
7 | A |l | I 7Z 9
[ AL m| T
c
S s4 77 yJ -7
~———7"1y2 i
;3 = 721_____
= =
7'1 7'9 g ] . J é_
F’//"] 7.6' 7" 4b 7‘]1 P
. 7'7 : r‘nrmqnnnﬂnnnmmn
— 4 S8 2 ‘
77 i P
BIRXMeDBED 2 ,S/v\/\%/v\)co/‘(/~
Hickarx & Pgirel

d/\‘/\‘/o/‘vv%.




(No Model.) 6 Sheets—Sheet 2.

J. NEEF.
PNEUMATIC ORGAN.
No. 539,757, Patented May 21, 1895.
“ )
1Z » I e
e A« H\Q% @lf@
g t] ] 41 , 7 85 o2 fieu L_.j ed Emy
> V22 " ‘F,__\_; 3
§ ¥ g 'ii‘ﬂ~_(gm7
N
iu<_ma
e
| fﬁ
l in!
Q0000 %J %6‘
‘ SRR
o} ;)10 o EIEN:
= S
s “ 7] | W7as
| L I+ 74
= > ===
""""" Lid _7'}1 e N
7z ~ N

I a /ﬁﬁaaaaa%ﬁaa ' ooooOoéoooooooo r

7~ LB ™7

FRey-A
W/MMM SNV O T

N




6 Sheets—Sheet 3.

{No Model.)
J. NEET.
PNEUMATIC ORGAN.
Patented May 21, 1895,

No. 539,7567.

P re
: . N
ey o (ot o
G | L N\
92‘_ N AN va? 707
@ ______ Z._ (9’} eé 66‘ 6'3 — ..A_._Z_J’
/ // = —é% 63
y«i 3 Y N
_%_v-_. . (gJ 771/2 m¢ m‘z — __(Z'_
72\
0 7 72 96 e
g 2z
L
O P00 G 1770
TRRXAMNLDIDED X Yk SWW -
M . M . %
Pehard & Pugcel W&q Lae
AXXornveny .




{No Model.) 6 Sheets—Sheet 4.

J. NEEFT.
PNEUMATIC ORGAN.

No. 539,757. Patented May 21, 1895.
SFAD

NN\

NN

NANANNNANNRRN

NN

OO, O hh»

I GRS E
\ = S e H
W/I{ /@
7 £ 5

THE NORR(S PETERS CO., PHOTO-LITHO., WASHINGTON, D, C.




1%
=
Qo
P
=
w2
I
m
-+
-]
>}
=i
o
-]
=
<4
)
nInOn
Mo
=
_..d.w
£
=
P_
S
=
<o
=
[=)
=

Patented May 21, 1895.

No. 539,757.

n]f

L 0
— -1
L 1
— -0
—
— 0
— 11
]
=0
| 1]
L 0
— 0
s L {1
— 0
3 = =]
[misy
WO gﬂﬁﬂﬂ
N © = =]
arEe) .“"D
T O ““D
] L= N
Fe ol 0
! E— L L0
&
N

b

/i

SAe-9




{No Model.) 6 Sheets—Sheet 8.

J. NEET.
PNEUMATIC ORGAN.

No. 639,757, Patented May 21, 1805.

W{.W ﬁézm




1o

]

20

25

30

35

40

45

50

UNITED STATES

Patent O¥wrick,

JULIUS NEEF, OF PHILADELPHIA, PENNSYLVANIA, ASSIGNOR T0O HIMSELF
AND JOHN B. DIDINGER, OF SAME PLACE.

PNEUMATIC ORGAN.,

SPECIFICATION forming part of Letters Patent No. 539,757, dated May 21, 1895.
Application flled January 7, 1895, Serial No, 534,015, (No modsl)

Yo all whomy it may conecern.:

Be it known that I, JULIUS NEEF, a citizen
of the United States, residing at the city of
Philadelphia, in the county of Philadelphia
and State of Pennsylvania, have invented cer-
tain new and useful Improvements in Pnea-
matic Organs, of which the following is a
specification.

My invention has relation to organs and
particularly to that class known as pneumatic
organs.

The principal object of my invention is to
provide for the utilization of one source of
wind supply and that of a constant nature for
the purpose of actuating the couplers and
other pneumatic parts and also the organ
pipes, the keys, when operating the necessary
valves, liberating exhaust wind therefrom to
cause the pipes to speak.

My invention consists of a prneumatic or-
gan constructed and arranged in substantially
the manner hereinafterdescribed and claimed.

The nature and general scope of my inven-
tion will be more fully understood from the
following deseription taken in connection with
the accompanying drawings, forming pars
hereof, in which—

Figure 1 is a view, partly in side elevation
and partly in section, of the desk of an organ,
showing the arrangement and construction of
the main parts of the organ and their connec-
tion with the pneumatie parts embodying fea-
tures of my invention, TFig. 2 is a front ele-
vation showing parts of the organ in broken
section. Iig. 3 is an enlarged top plan view
of a partof the great organ, partly in section,
with the pipes removed. Fig.4isan enlarged
sectional view taken on the line w u of Fig. 2
orvvof Fig.3. Fig.5 is a transverse sec-
tional view on the line w w of Fig.4. Fig. 6
is a similar view taken on the line  x of Fig.
4. Fig.7is an enlarged side elevation of the
great station and its conneections. Fig. 8isa
sectional view of the said great station taken
on the line y y of Fig. 7. Fig. 9 is a horizon-
tal section on a plane taken through the chan-
nels just above the valves n”. Fig. 10 is an_

enlarged cross sectional view of said station.
Fig. 11 is an enlarged detail sectional view of
the inlet chambers to one of the pipes and of
the diaphragm or membrane valves control-

ling said inlet. Fig. 12 is an enlarged detail
sectional view of the manual coupler and of
the diaphragm or membrane valves control-
ling the chambers therein. TFig. 13 is an en-
larged detail sectional view of the pedal-coup-
ler and of the valves controlling the same.
Fig. 14 is a diagrammatic view of the coupler
mechanism, and Fig. 15 is an enlarged sec-
tional view of one set of the valves of said
coupler mechanism.

Referring to the drawings ¢, is the desk of
the organ. D, is the housing therefor; and ¢,
the manual keyboard consisting as shown, of
the great organ register ¢/, and swell organ
register ¢®. Iowever, it is obvious that the
said key-board may inelude other registers,
if desired.

The pedal key-board is designated by d, the
great organ pipes by e, the bellows or wind
supply by f, and the wind trunks leading to
the great and pedal organs respéctively by g,
g’ and ¢

The parts heretofore described are of the
usual well known construction, as is the coup-
ler mechanism %, consisting of the buttons 7/,
I/, and 7%, 1%, the rods 3, levers A¢, &e., oper-
ating the valves 1% 15, and 15, 7.5 as clearly
illustrated in Fig. 14.

The keys of the key-board ¢’ and c?, control
through their respective stickers and wires
the upper and lower pallet-boxes 0 and o, in
the usual manner.

Before proceeding further with the descrip-
tion of myinvention it should be understood
that in the drawings for the sake of clearness,
certain parts of the organ have been elimi-
nated. As for instance, the pipes and the
wind-chest of the swell organ, while connec-
tions between the same and the other parts
of the organ are shown in part only, it may
be here remarked that the great organ and
its connections have been clearly illustrated,
and the following description thereof, with
such modifications as will be suggestive to the
practical organ buailder, can be equally well
applied to the construction and arrangement
of the pedal and swell organs and their con-
nections, without further explanation or de-
tail deseription or illustration thereof.

Referring now to the great organ, each ono
of the pipes ¢, is placed upon the wind box
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¢/, which in turn is placed upon a wind-chest et
having valve controlled inlets e®. The wind-
chest ¢, and the wind-box e’, communicate
by means of ports e*,-which lead into lower
air chambers €%, separated by a partition &5,
from the upper air chambers €%, which com-
municate through ports €%, with the mouth of
the pipe e. Communication is had from the
lower air chamber €% to the upper chamber
¢’, around one end of the partition ¢°, which
communication is regulated by a membrane
¢, as clearly illustrated in Figs.1,3,4 and 11.
The inlet €%, leads from the wind trunk-box
and is controlled by the valve g%, one end

15 of which is secured by a rod g5, to a “ pneu-
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matic” or small bellows ¢% having an outlet
g7, leading by a port ¢%, to a valve eontrolled
exit port ¢° into the atmosphere, as clearly
illustrated in Figs. 2 and 4. "Theexit port g°
is eontrolled by a valve g%, which is snpported
from a leather or other flexible disk m, form-
ing one of the walls of an air passage m’
which leads through a tube m? to the appro-
priate draw-stop outlet m? as clearly illus-
trated in Figs.2,4and 6. The valve g, con-
sists of two seats m*and m%and a weight b,
united by a spindle or rod m". The upper
seat m4, rests upon the membrane m. The
lower seat m?, controls the outlet from the
bellows g%, through the port ¢’ to the atmos-
phere,and also controls an inlet g', from the
wind trunk-box g5 to the bellows g%.  The vol-
ume of air escaping through the tube m? is
regulated by an adjustable or thumb serew mt,

Preferably at the back and the sides of the
organ are ranged three or more stations or
wind boxes, known respectively as the great,
swell, pedal, sharp and natural stations, &e.,
only one of which, the great station, has been
fully illustrated and will be deseribed in the
present application, as the others are similar
thereto. The pedal station is illustrated in
Fig. 2. .

The great organ station n, is a long wind-
box having direct communication through the
trunk 7', with the bellows or air reservoir f.
It also communicates by exhaust tubes n?
with the wind-box ¢’. These exhaust tubes
n?, are arranged in three series, and by pref-
erence the tubes of each series vary in diame-
ter from those of the other series. Thus, for
instance,in Fig. 7, the tubes on the right hand
are the smallest, while those in the middle are
of a medium size, and those on the left are the
largest. This arrangement is advantageous
for the following reasons: The pipes to which
these tubes lead vary in diameter and require
varying volumes of air for intoning. Again

where the air supply is either insufficient or’

too great, as is the case where the tubes lead-
ing to the pipes are of one size, the tone pro-
duced wounld beirregular, that is, uncontrolla-
ble or ciphering. The outlet ports n% of these

tabes are controlled by valves n?, similar in

construction to the valves g%, hereinbefore
explained and suspended from a disk or mem-

brane 7%, forming one wall of ‘the air passage.

‘to the wind-box ¢, of the great organ.

.organ by octaves.

‘eoupler 7.

‘pedal coupler valves.

£39,757

n5, leading by a tube n', from the great sta:
tion to the pallet-box o. The lower seat n',
of the valve n¢, controls the outlet from the
port #%, to the atmosphere and the inlet n’,
from the station =, to the tubes n?, and then
Lead-
ing from the air passage nf, into the great
station is a port nf, controlled by the adjust-
ing serew n'l, as clearly illustrated in Figs. 1,
7, 8, and 10. :

The pallet-boxes o and o’ are of the usnal
construction and arrangement, and therefore
a detailed description of the same, is deemed
unnecessary. Situated between the pallet-
boxes o and o', is the improved pneumatic
manual coupling device p. Leading from an
appropriate compartment of the pallet-box o,
to a corresponding compartment of the box
0’, is a trunk or air passage p’, normally ob-
structed by a partition p% extending from one
wall transversely across the rassage to an
opening in the other wall covered by a mem-
brane p?® as clearly illustrated in Figs.1 and
12. The arrangement of this membrane and
the partitioned opening covered thereby is
similar to that of the chambers ¢° and ¢, lead-
ing to the pipes e, partition ¢f and the mem-
brane €%, therefor. Thepartition divides into
two openings, one of which is approximately
two and one-half times the area of the other.
Inthe instanceshown, in the organ pipe inlets
the lower opening or air chamber ¢°, is the
smaller, that is to say, the opening communi-
cating through the port ¢ to the wind-box ¢/,
while the opening above is greater and leads
to a channel €%, of approximately the same
area as the smaller opening €%, and in direct
communication with the organ-pipes.

In the coupler mechanism the upper open-
ing p% is the smaller and lower opening p°
the larger. On the outside of the passage p’,
that is to say, outside the membrane is an air
passage or channel p’,communicating through
the tube p?, with the “on” coupler valves /%,
of the usual well known character. On the
opposite side of the air passage p’, is a corre-
sponding passage p°, which being a duplicate
of the passage p’, a vepeated description there-
of, is needless. Outside this passage p’ is a
channel p%, leading through a tube p', to an-
other *on?” valve A%, of the coupling mechan-
ism. This passage p’, and its membrane p?
couples the swell organ to the great organ key
¢’ and the passage p’ and its membrane p°
couples the great organ key ¢’ and the swell
The manual and pedal
registers are coupled together when the man-
ual coupler p, is connected with the pedal

similar. The membrane 73, and partition 7%,

in the passages 7’ and 79, correspond in de-
‘tail with the membranes p? partition p?% and
passages p’ and p° of the manual coupler.

The outside channels 7° and 7, ecommunicate
respectively through tubes 7" and 7, with the
The natural pedal

The general construction of the
‘pedal coupler 7, and the manual coupler p, is
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chest ¢, 'and the sharp pedal chest ', are of
the usual construction and arrangement, as
indieated in part in Fig. 2. These pedal
chests are provided with the improved valves
and membranes hereinbefore described in
connection with the great organ.

The passage +/, is connected by the tube S,
with the lower pallet box o/, and the passage
7%, i3 conneeted by the tube s’, with the up-
per pallet box o, for respectively coupling the
pedal to the swell organ and the great organ
ad libitum.. The lower ends of the passages
7" and 79 are closed by a valve d’, controlled
by a key d, of the pedal. Itis of course to be
understood that the lower pallet-box o', is
connected by means of the tube 0% with the
swell station of a character similar to the
great station, but not illustrated, and that the
pedal pallet-box is likewise connected with
appropriate pedal-stations d* and &, illus-
trated in Fig. 2, of the drawings, and similar
in construetion and arrangement to the great
station. ‘

The operation of a pneumatic organ of my
invention is as follows: All of the parts of
the organ being under a uniform wind press-
ure from the bellows £, and all the valves and
membranes being closed, as illustrated in the
drawings, the organ is mute. If now, for in.
stance, one of the keys of the great organ be
depressed, the corresponding valve in the
pallet box o, is opened through the sticker
and its tapped wire provided with a leather
ornut. Immediately air escapes through the
tube 7', from the air passage S, in the sta-
tion 7, which air passage nf, is situated above
the diaphragm or membrane 7%, controlling
the valve n'. The excess of pressure within
the station n, beneath the diaphragm #° im-
mediately raises said diaphragm and with it
the valve n*, the lowerseat n%, of which is lifted
until the outlet 7% of the tube n?, is opened to
theatmosphere. Alrnow escapes through said
tube 7% being exhausted from the wind-box ¢’.
The wind pressure heretofore in said wind-
box e’, was sufficient to press the membrane
¢, closely down upon the mouths of the cham-
bers €® and ¢, but when the air is exhausted
from said box ¢’, the excess of wind in the
smaller chamber &5 expands or belliesout the
membrane into the shape indicated by the

_dotted lines in Fig. 11, in which position the
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air from the ehamber ¢, passesintothe cham-
ber ¢', around the partition ¢, and then
through the inlet €%, into the required pipe e,
which then speaks orintones. When now the
key is released, the valve in the pallet-box is
closed, the pressure in the tube nY, is again
normal, and the wind passes again thereinto
through the controlled port n8, of the station
7, pressing equally above and Delow the mem-
brane 7% and restoring thereby the valve nt
to its normal position, in which position the
outlet from the tube 73, to the air is closed
and an inlet from the station to the tube n?,
is opened. The normal pressure of wind now
ascends the tube 7% enters the wind-box e,

and operates by reason of its pressure against
a larger surface of the membrane ¢, to close
said membrane against the pressure from the
smaller chamber ¢, down upon the mouths of
the chambers 65 and ¢7, and the supply of air
to the pipe is thus cut off, and sound ceases
instantly.

The above description is egually applicable

e

75

to one or all of the pipes of the great, swell, -

pedal or other organ with such modifieations
as will be obvious to those skilled in the art
to whiech my presentinvention appertains,

The draw stop mechanism is set in opera-
tions as follows: The required stop is pulled
and opens the outlet m?, to one of the draw-
stop tubes m% Air eseaping through said
tube is exhausted from the air chanuel m’,
above the flexible disk or membrane m. The
excess of pressure of wind in the wind trunk
box g% serves to press the membrane inward,
thus elevating the valve g%, the lower seat m>,
of which being raised, a communication is
opened between the outlet (%, of the bellows
¢°, and the atmosphere. The excess of press-
ure in the wind box ¢% and the welght of the
valve g4 are then sufficient to collapse said
bellows and the valve ¢4 drops into an open
position, opening thereby the inlet ¢% into the
wind-chest ¢, and thus bringing the required
set or sets.of pipes underpressure direct from
the bellows and into action, when required by
the performer. When the draw-stop is re-
turned to its “off” position the onutlet tube
m? is closed, the pressure above and below
the membrane m, is equalized, the valve g%,
is lowered, closing the exit from the beilows
g% into the atmosphere and opening the in-
let g1, from the box ¢ to said bellows the
bellows is expandedand the valve g* elevated
thereby and the inlet % closed.

The coupling mechanism between the up-
per and lower pallet-hoxes is operated, as fol-
lows:—When the necessary button is pushed
in or pulled out as the cage may be, one of the
valves 25 or 1%, is opened and a communica-
tion thereby established between either tube
pTor p*, and the atmosphere. The pressure
within the outside channel pfor p1, is lessened
and the wind pressure within the passage p’
or p’% bulges the membrane p* sufficiently to
allow the air to pass from the lower pallet-box
through the passage p’ or 22, around the par-
tition p? into the upper pallet-box, when the
valve controlled by the corresponding key is
openedandsaid key thereby depressed. This
key then sets in operation the pipe or pipes
required in the same manner, as if it had been
specially depressed by the performer,

When the coupler mechanism is manipu-
lated toan “off ” position, the valves /¥ and /A
are closed, the outlet from the tube p7 or ph,
to the air is closed, the pressure on each side
of the membrane p% is equalized, and the open-
ing closed by the membrane.

In the pedal coupler the same description
asabove isapplicable, there being membranes
adapted to be operated by exhaust as above
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deseribed, which control the communication .
| chest said keys controlling said station, sub-

between the upper and lower pallet-boxes and
the pedal pallet-box by means of the tube v

or 711, controlled by the pedal coupler valves. |

In addition thereto the lower end of the pas-

sage 7’ or 7% is closed by a valve d’, which is

controlled by a pedalkey d. When thisvalve
&', is opened the passage below the partition
is under lower pressure than above the par-
tition and this difference in pressure is suffi-
cient to allow the air in the upper passage to
bulge out the membrane and thus allow the
air to pass around the partition.

It is manifest that other pneumatic parts
of an organ may be equipped with my present
invention, the mainadvantages of which are,
first, that but one constant wind pressure is
required to operate both pipes and pneumatic
parts; second, that in the coupling arrange-
ment shown the keys themselves are not so
coupled as to be both depressed manually,
but one is depressed manually and the other
operated pneumatically by the wind being
allowed to pass from the lower pallet box o',
into the open air, and, third, that under my
present system the pneumatic organ responds
as quickly, easily and readily to the touch of
the performer, as if the organ was actuated
electrically. .

Having thus deseribed the nature and ob-
jects of my invention, what I claim as new,
and desire to secure by Letters Patent, is—

1. A pneumaticorgan provided with a draw-
stop pallet-box having an adjusting screw
regulating the exhaust therefrom, valveshav-
ing pipe connections with said box, mem-
branes in said box and draw-stop valves in
connection therewith, substantially as and
for the purposes deseribed.

2. A pneumatic organ provided with a sta-
tion having membrane supported valves, ex-
haust ports leading to the pallet-boxes, regu-
lating serews controlling the exhaust from
said ports, pipe-connections with a wind-chest
and said station and manual and pedal keys,
the construction being such that said mem-
brane supported valves and the regulating

device control the exhaust from said wind-

stantially as and for the purposes desecribed.

3. A pneumatic organ provided with pallet-
boxes, wind-boxes for the registers or stops of
the organ pipes, a wind-station, a single wind
supply or bellows, wind-trunks leading from

1 the bellows to the said register or stop, wind-

boxes, and wind-station, exhaust-tubes lead-
ing from the pallet-boxes to the wind-station
and controlled by the key-valves for exhaust-
ing into said pallet-boxes, regulating screws
controlling the exhaust from said tubes,
valves in the wind-station controlled by the
exhaust-tubes to the pallet-boxes, tubes lead-
ing from the wind-station to a wind-box in
the path of membranes controlling the pipe
wind inlets, and said membranes controlled
by the wind-station valves, substantially as
and for the purposes described.

4. A pneumatic organ provided with great,
swell and pedal pallet boxes, an air passage
leading from each compartment of one of said
boxes to a corresponding compartment of an-
other of said boxes, a partition extending

transversely from one wall of said passage to

an opening in the other wall forming two in-
lets at said ‘opening of which one is larger
than the other, a membrane covering said in-
lets and with the partition closing the air
passage, a channel arranged on the outside of
the membrane and normally under pipe wind
pressure closing said membrane down upon
the inlets, a coupler valve adapted when op-
erated to exhaust wind from said channel to
thereby open communication in the air pas-
sage and to couple the pallet-box compart-
ments connected thereby, substantially as
and for the purposes described. :

In testimony whereof I have hereunto set
my signature in the presence of two subserib-
ing witnesses.

JULIUS NEEF.

Witnesses:

J. WALTER DOUGLASS,
THOMAS M, SMITH.
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