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No. 760,884. 

UNITED: STATES 

Patented May 24, 1904. 

PATENT OFFICE. -» 

CHARLES I. D. LOOFF AND FREDERICK A. KNAPP, OF BROOKLYN, 
, ' ‘ NEWV YORK. 

MECHANlCALLY-ACTUATED ORGAN. 

SPECIFICATION forming part of Letters Patent No. 760,884, dated May 24, 1904. 

Application ?led October 4, 1902; SerialNo.125,Q56. (N0 model.) ' 

To a,” whom it may concern. 

Be it known that we, CHARLES I. D. LOOFF 
and FREDERICK A. KNAPP, both citizens of the 
United States, and residents of -the city of 
New York, borough of Brooklyn, in the 
county of Kings and State of New York, have 
invented a.new and Improved Mechanically 
Actuated Organ, of which the following is a 
full, clear, and exact description. 
The invention relates to self-playing mu 

sical instruments in which the sounding de 
vices are controlled from a movable note 
sheet. , - ' ' ' 

The object of the invention isto provide a 
new and improved mechanically - actuated 
organ arranged to play a number of long pieces 
of music successively without requiring a 
change of note-sheet, the organ being more es- 
pecially designed for use on merry-go-rounds 
and in halls, pleasure-grounds, and other 
places of amusement. _ 7 ' 

The invention consists of novel features and 
parts and combinations of the same, as will 
be more fully described hereinafter and then 
pointed out in the claims. v " 
A practical embodiment of the invention is 

represented in the accompanying drawings, 
forming a part of this specification, in which 
similar characters of reference indicate corre 
sponding parts in all the views. _ 
Figure 1 is a transverse section of the-im 

provement on line 1 1 of Fig. 3. Fig. 2 is an 
enlarged transverse section of the same on the 
line 2 2 of Fig. 3. Fig. 3 is a frontelevation 
of the improvement, the casing and main shaft 
being shown in section. Fig. 4 is an enlarged 
cross-section of the wind-chest and the de 
vice for actuating the wind~chest valve, and 
Fig. 5 is a diagrammatic view of the shifting 
cam for the carriage and the arrangement of 
the series of rows of notes on the note-‘sheet. 

In a suitably-constructed casing A is jour 
naled the main shaft B, extending transversely 
and carrying at one end a crank O or other 
means for imparting a continuous rotary mo 
tion to the shaft B either by hand or by. power. 
On the shaft B, within the-casing A, is so 
cured a bevel gear-wheel D, in mesh with a 
bevel gear-wheel D’, secured on one end of a 

l 

roller E, journaled in suitable bearings in the 
casing A and carrying at its other end a bevel 
gear-wheel D2, in mesh with a bevel gear-wheel 
D3, secured on atransverse shaft B’, journaled 
in ‘the casing A in horizontal alinement with 
"the main shaft B. Thus when the main shaft B 
is rotated a rotary motion is given by the 
gear-wheels D and D’ to the roller E, and the 
latter by the gear-wheels 1)2 and D3 rotates 
the shaft B’. I Y 
Over the roller E passes an endless note 

sheet F, also‘ passing over rollers E’ and E2, 
journaled within the casing A, as plainly in 
dicated inv Fig. 1, the roller E’ being located 
a distance in the rear of the roller E, so that 
the'note-sheet F extends horizontally from 
the roller E to the roller E’, and over this 
horizontal portion are arranged levers G, pro 
vided at their forward ends with points G’, 
adapted to fall into the notes formed on the 
sheet F in the shape of slots or the like, as 
indicated in the drawings. The levers G are 
located one alongside the other and extend 
transversely and are pressed on-by springs 
G2, so‘ as to cause the forward or point ends 
of the levers to swing downward when a point 
G’ registers with a note on the note-sheet. 
The levers G are fulcrumed on a carriage H, 
mounted to slide across the sheet F in the di 
rection of its width for the purpose hereinaf 
ter more fully described, and the rear end of 
each lever G carries the stem 1’ of a valve I, 
controlling a valve-seat J’, connecting a pres 
sure-chamber J with an air-chamber K, hav 
ing an opening K’ leading to the atmosphere, 
thesaid opening K’ being controlled by a valve 
12, held on the stem I’of'the valve I. The 
pressure-chamber J is connected by a duct J 2 
with a wind-chest L, having valves L’, con 
trolling openings L2, leading to chambers N, 
connected with individual sounding devices O, 
formed of pipes or the like, as indicated in 
Fig. 1. Each air-chamber K connects by a 
duct or pipe P’ with a diaphragm-chamber P, 
(see Figs. 1 and 4,) containing a diaphragm 
P2, of leather or other suitable ?exible mate 
rial, and on the under side of this diaphragm 
P2 rests the head or button Q,’ of a rod Q, 
mounted to slide in a suitable bearing ar 
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ranged in the top of the chamber N, the lower 
end of the said rod Q, engaging the top of the 
valve L’, normally held to its seat by a spring 
L3 to close the opening L2. The wind —chest 
L is supplied with air by a pipe R’ from a 
bellows R, connected by links H2 with cranks 
B2 on the shafts B and B’, so that when the 
latter are rotated, as previously described, 
the bellows R is actuated to pump air into the 
wind-chest L. 
Now when the instrument is in use and the 

several parts are in the position shown in 
Figs. 1 and 4 and a swinging motion is given 
to a lever Gr by its spring G2 at the time its 
point G’ registers with a note in the note 
sheet F then the valve-stem I’ moves the 
valve I from its seat J’ and moves the valve 
12 onto the opening K’ to close the air-cham 
ber K to the atmosphere and to connect the 
said chamber with the pressure-chamber J. 
Now air from the wind-chest L passes by the 
duct J 2 to the pressure-chamber J and through 
the seat J’ into the chamber K through the 
pipe I)’ and the diaphragm-chamber P to force 
the diaphragm P2 therein downward, thereby 
moving the rod Q, in a like direction to swing 
the wind-chest valve L’ open and connect the 
wind-chest L with the corresponding chamber 
N to sound the sounding device 0 correspond 
ing to the lever (J‘r actuated at the time. As the 
note-sheet F travels on, the point G’ is forced 
upward on reaching the end wall of the note, 
so that the lever G moves back to its former 
position and in doing so moves the valve I into 
a closed position on the valve-seat J’ and the 
valve 12 into an open position relative to the 
opening K’, so that the chambers J and K are 
disconnected from each other and the air from 
the chamber K exhausts by the opening K’ to 
the atmosphere. The diaphragm P2 is by this 
arrangement relieved of pressure within the 
chamber 1), and consequently the spring L3 
closes the valve L’ and in doing so the valve 
pushes the rod Q upward, thus moving the 
diaphragm P2 back into its former uppermost 
position. (Indicated in Figs. 1 and 4:.) 
The note-sheet F is provided with a series 

ofrows of notes F’, F2, F, F‘, Ff’, F“, F’, and F“, 
forming a plurality of pieces of music, pref 
erably of different characters, the rows being 
arranged consecutively and the pieces of mu 
sic forming the said plurality being arranged 
in a different playing order from the consecu 
tive arrangement of the series of rows. Now 
in order to bring the points G’ and levers G 
in alinement with the rows of notes for each 
piece of music it is necessary to shift the le 
vers relative to the sheet F, and for this pur 
pose the carriage H, carrying the levers G, 
is made to slide in the direction of the width 
of the note-sheet F. The carriage H is pro 
vided at one end with rods H’ and H2 and is 

< mounted to swing at its rear end on a rod H“, 

65 
carried by the casing A. (See Fig. 1.) A 
spring H’t bears against the end of the carriage 
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opposite that from which the rods H’ and H” 
project, as shown in Fig. 3, to force the car 
riage in the direction of the arrow (0’. The 
rod H’ engages the peripheral surface of a 
cam S at the top thereof, while the end of the 
rod H2 engages the face of a cam S’, rotating 
in unison with the cam S, the said cams S and 
S’ being preferably fastened together and 
journaled on a pin S2, carried by the casing A. 
The cams S and S’ receive an intermittentro 
tary motion controlled by the note-sheet F, 
and for this purpose the following mechanism 
is provided: On one of the cams S or S’ is 
secured a ratchet-wheel T, engaged by the 
hinged end T’ of a pawl T2, fulcrumed at T" 
on the casing A and normally held in an up 
permost position by the action of a spring 
T". (See Fig. 2.) An upward swinging mo 
tion is given to the pawl T2 by a cam T", se 
cured on the shaft B, so as to cause the pawl 
T2 to impart an intermittent turning motion 
to the ratchet-wheel T and the cams S and 
S’. In order to swing the pawl T2 downward 
at the proper time, the following device is 
provided: The pawl T2 is connected with a 
pneumatic U, secured to the casing A, the 
pneumatic being connected by a pipe U’ with 
an eXhaust-chamberV, having a valve-seat V’ 
opening into the pressure-chamber J, pre 
viously described, the said exhaust-chamber 
also having an opening V2 leading to the at 
mosphere. The valve-seat V’ is controlled by 
a valve W, secured on a valve-stem WV’, also 
carrying a valve W2 for closing the opening 
V2 at the time the valve W moves off its seat V’ 
to connect the chambers J and V with each 
other. The valve-stem W’ is connected with 
a lever G3, similar to the levers G, and pressed 
on by a spring Gr‘1 to engage its point G" with 
one of a series of notes F9, formed on one end 
of the note-sheet F and separate from the 
notes F’, F2, F“, F", F”, F", F’, and F", pre 
viously described. Normally the valves IV. 
and WV2 are in the position shown in Fig. 2; 
but when the point G5 drops into a note F‘J 
and the spring Gr‘i imparts a swinging motion 
to the lever G" then the latter causes the stem 
W’ to move the valve W off the valve-seat V’ 
and to move the valve W 2 into a closed posi~ 
tion to disconnect the exhaust- chamber V 
from the atmosphere. Air from the pressure 
chamber J now passes through the opening 
V’ into the chamber V and from the latter by 
the pipe or duet U’ into the pneumatic U to 
impart a swinging motion to the pawl T”, so 
that the hinged end T’ thereof engages the 
next following tooth of the ratchet — wheel T 
and at the same time the pawl Tq places the 
spring T4 under tension. N ow when the point 
G5 moves out of a note F’J the lever e3 is re 
turned to its former position, the valve IV is 
moved to its seat V’, and the valve 'W 2 again 
moves into an open position to allow the 
air to escape from the chamber V and pneu 
matic U, and the pawl T2 by the action of the 
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cam T5 imparts a rotary motion to the ratchet 
wheelT, and consequently to the cams S and S’. 
Now when the cams S and S’ are turned by the 
pawl T, as described, then the carriage H and 
the levers Gr and G3 thereon are lifted upward 
by the action of the rod H’ on the cam S to 
‘disengage the points G’ and G5 from the note 
sheet and then the end of the rod H2 moves in 
contact with the incline on the cam S’ to ‘shift 
the carriage H across the sheet]? in the direc 
tion of the width thereof to. bringthe points 
G" in alinement with anotherrow of notes and 
to bring the point G5 in alinement with the 
next note F“. By means of the cam S’ and the 
spring H‘1 the carriage is shifted in both direc 
tions—that is, say, ?rst from the left to the 
right and then from the right to the left~-and 
‘step by step, so as to bring the points G’ in reg- l 
ister with all the rows of notes in the note-sheet. ' 
In order to accomplish this result, the carriage 

of notes F’ and the sheet‘- F has made a com 
plete revolution then the cam S’ shifts the car 
riage so as to bringv the points G’ in alinement 
‘with the rows of notes F3, and after this piece 
of music has been played and the note-sheet; 
F has made anotherrevolution then a further 
‘shifting of the carriage H takes place by the 
action of the cam S’ to bring the points G’ 
in alinement with the rows of notes F5. On 
the next shifting of the carriage the points G’ . 
are brought in register with the rows of notes ‘ 
F’, and on the next'shifting of the carriage 
the points register with the rows of notes F8, 
and then the return movement of the carriage 
is brought about by means of the spring H‘, 
and on the first shifting, of the carriage ‘the. 

' points G’ are brought in register with the 
‘rows of ‘notes F“, on the next shifting with the ' 
rows of notes Ft,‘ then with therows of notes‘ 
F2. and ?nally the points Gr’ are brought back to 

‘ the first row of notes F’, and then the above-de- ; 
scribed operation is repeated. From this it will 
be seen‘ that the plurality of pieces of music on 

series of rows, the rows being arranged con 
secutively and the pieces of music forming 
the said plurality being arranged in a-diffen 
ent playing order from the consecutive-ar 
rangement of the series of rows. 
arrangement described the single music-sheet 
F contains a large number of pieces of music, 
and as there is almost no limit to the length 
of the endless sheet it is evident that exceed 
ingly long pieces ofv music can readily be ar 
ranged on'the sheet, and hence it is not nec 

> essary to frequently replace the note-sheet, 
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‘ as is the case with self-playing instruments as 
heretofore constructed. . 

It is understood that each 'of- the cams S and 
S’ is provided with alternately~arranged in 
clined and straight surfaces, the inclines of 
‘the cam S registering with the straight faces 
of the cam S’ and the inclinesof the cam S’~ 

Now by the j 
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registering with the straight faces of the cam 
S. Thus while the. carriage H is lifted by the 
cam S therod H2 engages with its ends the 
straight faces of the cam S’, and when the rod ‘ 
H’ rests onthe straight peripheral portions 
of the cam S then the rod H2 is‘ engaged by 
the inclines of the cam S’ to shift the carriage 
H acrossthe sheet F and bring the points G’ 
to the desired position relative to the rows of 
notes, as above described, and when this has 
been accomplished the carriage H is again 
lowered.v by the action of the following in 
clines of the cam‘ S acting on the rod H’. 
When the carriage H has finally reached its 
lowermost position, the intermittent rotary 
motion of the cams and the actuating ratchet 
wheel T ceases, and the carriage H, remains 
in this position until the next piece of music 
has been played?that is, .until the sheet F has 

._ completed its revolution. 
H is shifted in such a manner that when the 1 
points G’ are first in alinement with the rows 2 

Having thus described our invention, we 
claim as new and desire to secure by Letters 
Patent— 1 

l. A music-sheet having several series of 
note characters representing respectively dif 
ferent tunes, anda musical instrument having 
sounding devices controlled by the music-sheet 
and having a 'step¢by-s_tep shifting mechan 
ism-acting in both directions relative to the 
width of‘ the ,music-shee‘t, for executing the 
pieces of music-in both directions, as set forth. 

2. 'A musical instrument having a traveling 
note-sheet, spring-pressed levers controlled 
by the notes on the note-sheet, pneumatic 
controlling devices, actuated by the said le 
vers, sounding devices controlled by the said 
pneumatic controlling devices, and a shifting 
mechanism acting in both directions relative 
to the ‘width of the music-sheet, asset forth. 

3. A musical instrument havinga traveling 
note-sheet provided'with series of rows of 
notes, a carriage vslidable transversely of the 
note-sheet,’ spring‘pressed levers fulcrumed 
on the carriage and controlled-by the notes 
on the note-sheet, pneumatic controlling de 

‘ vices actuated bythe said levers, a wind-chest 
having connection with bellows and having 
its valvescontrolled by the controlling de 
vices, and sounding devices controlled by the 
said wind-chest, as set forth. .' 
.4. A musical instrument having a control 

ling device for a wind-chest Valve, comprising 
an air-pressure chamber connected with a 
pressure-supply, such as the wind-chest, an 
air-chamber communicating with the ' pres 
sure-chamber and having an opening to the 
atmosphere, valves, one for controlling the 
communication between the said air-chamber 
and the pressure-chamber and the other for 
closing the opening of the air-chamber, means 
for operating the said valves, a diaphragm 
chamber connected with the air-chamber and 
containinga diaphragm, and a connection be 
tween the diaphragm and the wind-chest 
Valve, as set forth.‘ 
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5. In a musical instrument, a wind-chest, a 
sounding device, a valve for controlling the 
admission of air to the sounding device from 
said chest, an air-pressure chamber, a duct 
connecting the pressure-chamber with the 
wind-chest, an air-chamber having an opening 
communicating with the pressure-chamber 
and an opening leading to the atmosphere, 
valves, one for controlling the opening estab 
lishing communication between the pressure 
chamber and air-chamber and the other for 
controlling the opening of the air-chamber 
leading to the atmosphere, the valves being 
arranged on a stem one below the other, a note 
sheet, levers controlled by the note indications 
of the said sheet and with which the stem of 
the said valves is connected, a diaphragm 
chamber, a duct connecting the diaphragm 
chamber with the air-chamber, a diaphragm 
in said chamber, and a rod connecting the 
valve of the wind-chest with the diaphragm, 
as set forth. 

6. A musical instrument having a traveling 
note-sheet provided with series of rows of 
notes, a carriage slidable transversely of the 
sheet, spring-pressed levers fulcrumed on the 
carriage and controlled by the notes on the 
said note-sheet, pneumatic controlling devices 
controlled by the said levers and controlling 
the sounding devices, and shifting means for 
automatically shifting the carriage, to bring 
the levers successively in alinement with the 
different series of rows of notes on the note 
sheet, as set forth. 

7. A musical instrument having a traveling 
note-sheet provided with series of rows of 
notes, a carriage slidable transversely of the 
sheet, spring-pressed levers fulcrumed on the 
carriage and controlled by the notes on the 
said note-sheet, pneumatic controlling devices 
controlled by the said levers and controlling 
the sounding devices, and shifting means for 
automatically shifting the carriage, to bring 
the levers successively in alinement with the 
different series of rows of notes on the note 
sheet, the said shifting means being arranged 
to move the carriage step by step in both di 
rections relative to the width of the music 
.sheet, as set forth. 

8. A musical instrument having atraveling 
note —sheet provided with series of rows of 
notes, a carriage slidable transversely of the 
sheet, spring-pressed levers fulcrumed on the 
carriage and controlled by the notes on the 
said note-sheet, pneumatic controlling devices 
actuated by the said levers and controlling 
the sounding devices, and shifting means for 
automatically shifting the carriage, to bring 
the levers successively in alinement with the 
different series of rows of notes on the note 
shcet, the said shifting means being arranged 
to move the carriage step by step in both di 
rections relative to the width of the music 
sheet, the said shifting means comprising two 
cams engaging the carriage, one for lifting 

760,884 

the carriage and its levers and the other for 
moving the carriage lengthwise, as set forth. 

9. A musical instrument having a traveling 
note-sheet provided with series of rows of 
notes, a carriage slidable transversely of the 
sheet, spring-pressed levers fulcrumed on the 
carriage and controlled by the notes on the 
said note-sheet, pneumatic controlling devices 
actuated by the said levers and controlling the 
sounding devices, shifting means for automat 
ically shifting the carriage, to bring the levers 
successively in alinement with the different 
series of rows of notes on the note-sheet, the 
said shifting means being arranged to move 
the carriage step by step in both directions 
relative to the width of the music-sheet, the 
said shifting means comprising two cams en 
gaging the carriage, one for lifting the car 
riage and its levers and the other for moving 
the carriage lengthwise, and cam-actuating 
means for intermittently rotating the cams, 
controlled from the note-sheet, as set forth. 

10. A musical instrument having a travel 
ing note-sheet provided with series of rows 
of notes, a carriage slidable transversely of 
the sheet, spring-pressed levers fulcrumed on 
the carriage and controlled by the notes on 
the said note-sheet, pneumatic controlling de 
vices controlled by the said levers and control— 
ling the sounding devices, shifting means for 
automatically shifting the carriage, to bring 
the levers successively in alinement with the 
different series of rows of notes on the note 
sheet, the said shifting means being arranged 
to move the carriage step by step in both di 
rections relative to the width of the music 
sheet, the said shifting means comprising two 
cams engaging the carriage, one for lifting 
the carriage and its levers and the other for 
moving the carriage lengthwise, and cam-a6 
~tuating means for intermittently rotating the 
cams, controlled from the note-sheet, the said 
cam-actuating means comprising a ratchet 
wheel, a pawl for the same, a pneumatic on 
the pawl and having connection with an air 
chamber, a pressure-chamber, a valve mech 
anism for connecting the chambers with each 
other and for closing the air-chamber to the 
atmosphere, and a lever connected with the 
said valve mechanism and controlled by the 
note-sheet, as set forth. 

11. A musical instrument having a carriage 
carrying note-sheet levers, and means for sup 
porting and shifting the carriage, said means 
comprising a face-cam and a peripheral cam, 
both cams rotating in unison, the cams being 
engaged by arms on the carriage, as set forth. 

12. A musical instrument having a carriage 
carrying note-sheet levers, means for support 
ing and shifting the carriage, said means com 
prising a face-cam and a peripheral cam, both 
cams rotating in unison, the cams being on 
gaged by arms on the carriage, and means for 
imparting an intermittent rotary motion to 
the said cams from the note-sheet, as set forth. 
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13. A musical instrument having a carriage 
carrying note-sheet levers, means for support 
ing and shifting the carriage, said means com 
prising a face-cam and a peripheral cam, both 
cams rotating in unison, the cams being en 
gaged by arms on the carriage, and means for 
imparting an intermittent rotary motion to 
the said cams from the note-sheet, the said 
means comprising a ratchet-wheel on the cams, ' 
a pawl for the ratchet-Wheel, a pneumatic on 
the pawl, an air-chamber open to the atmos 
phere and connected with the pneumatic, a 
pressure - chamber connected with the air 

5 

chamber, a valve mechanism for controlling 
the connection between the chambers, and a 
lever on the carriage, engaging the said valve 
mechanism, the lever being controlled by the 
note-sheet, as set forth. 
In testimony whereof We have signed our 

names to this specification in the presence of 20 
two subscribing Witnesses. 

CHARLES I. D. LOOFF. 
FREDERICK A. KNAPP. 

Witnesses: 
THEo. G. HosTER, 
EVERARD BOLTON MARSHALL. 


