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UNITED stATES PATENT oFFICE 
FRANK L. McCORMICK, of NORTH TONAWANDA, NEW YORK, ASSIGNOR TO THE RU 

DOLPH. WURLITZER MANUFACTURING COMPAN 
YORK, A CORPORATION oE NEW YORK, 

CONTROLLING DEVICE FOR COIN OPERATED MUSICAL INSTRUMENTs 
Application filed May 3, 1926. serial No. 106,221. 

This invention relates to the coin-actuated 
devices used for controlling the operation of 
player pianos and other automatic musical 
instruments as well as automatic machines 
of various kinds. 
One of the objects of my invention is the 

production of a strong, compact and durable 
of this character which is not liable to get 
out of order. 

10 Another object is to so construct it that the 
parts require no fine work or close fitting, 
thus guarding against binding or clogging 
and insuring the free and proper operation 
of the device at all times. 

ls. In the accompanying drawings: 
Figure 1 is a sectional side elevation, part 

ly diagrammatic, of the improved device 
with its cover removed, showing its normal 
condition before any coins have been de 

20 
the position of the parts when a single coin 
is deposited. Figure 3 is a fragmentary sec 
tional view, showing the position of the parts 
upon the completion of a selection of the note 
sheet. Figure 4 is a view similar to Figure 2, 
showing the position of the parts when a 
plurality of coins have been deposited and 
after the completion of a given selection. 
Figure 5 is a cross section on line 5-5, Fig.1. 
SE characters of reference indicate 

corresponding parts throughout the several 
views. 
In its general organization, the device com 

prises a guide or race containing a series of 
balls or other rolling objects adapted to cir 
culate through it; coin-controlled mechanism 
for moving the balls through the race, and 
mechanism controlled by the balls for open 
ing the motor-switch of a musical instrument 
or actuating or controlling any other desired 
part or machine. W 

In the drawings, the improvement is shown 
as applied to an automatic musical instru 
ment, such as an electric player piano, but 
it is also applicable to other coin-controlled 
machines or devices. 
The electric motor 10 is provided with a 

switch 11 of any suitable kind, the knife 
blade type being preferred. The lever 12 

to of this switch has a spring 13 which tends 
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posited. Figure 2 is a similar view, showing 
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constantly to close it to establish the motor 
circuit. This lever is released whenever a 
proper coin is deposited in the chute 14 of 
the device. In its preferred embodiment, the 
releasing means comprises a solenoid 15 
whose core controls the switch lever through 
an elbow lever 16 and a catch bar 17 having 
a nose 19 which normally interlocks with a 

tension of the spring 13, when said nose en 
gages the pin 20, as shown in Fig. 1. This 

- 
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pin 20 projecting from the rear wall of the 
box or case 21. This bar is pivoted at 18 to 
the switch lever and holds it open against the 

60 

spring is preferably attached to the catch-bar 
below the pivot 18 thereof, by which arrange 
ment the spring tends to swing the baron 
said pivot as a fulcrum, in the proper direc 
tion to cause its nose to snap into engagement 

65 

with the pin 20 when the bar is raised to open 
the switch lever, by the means hereinafter de 
scribed. 

70 

As shown in Fig. 1, the lower arm of the 
elbow lever 16 is provided with a laterally 
projecting lug 23 which trips the catch bar 7 

5 off the pin 20 every time said lever is rocked 
by the descent of the solenoid core. This le 
ver is returned to its normal position by a 
spring 24. 
The guide or 

preferably consists of tubes or tube-sections 
25, 26 and 27, the section 25 being a feed tube 
or magazine for the balls 28, the section 26 
being a controlling section for the parts 
which in turn control the motor-switch or its 
equivalent, and the other tube 27 acting as 
a return-section for the balls, and being a 
part of the magazine section. The tubes 26 

ball-race, before referred to, 
80 

85 

and 27 are preferably arranged side by side 
and are connected at their upper ends by a 
horizontal passage 29 formed in a fixed block. 90. 
30 in which they are secured. This block 
also has a vertical passage 31 of the size of 
ends of the magazine and return tubes 25, 27. 
The magazine tube is preferably curved to 
one side to shorten it and make the device 
more compact, and its upper end is open to 
receive the balls in assembling the device, the 
column of balls being confined by a cotter 
32 or other means. The lower ends of said 

the balls, which registers with the opposing: 
95 

00 

  



... O 

5 

20 

25 

80 

35 

O 

45 

- 50 

55 

balls. 

60 

5 

2 

tubes are secured in a similar block 33 and 
communicate by a passage consisting prefer 
ably of a vertical branch 34 forming a con 
tinuation of the controlling tube 26, and a 
curved branch 35 leading into the lower end 
of the return tube 27. In the bottom of the 
block 33 is an opening 36 leading to the lower 
end of the curved branch 35; and passing 
through this opening is the nose of a detent 
37 which normally extends into the path of 
the balls of that curved branch and prevents 
them from rolling back into the vertical 
branch 34. This detent is pivoted to swing 
vertically and held in normal position by a 
spring 38. 
The balls, as they descend into the vertical 

passage 31 of the upper block 30, are trans 
ferred or displaced into the top of the con 
trolling tube 26 by an ejector or plunger 39 
having an opening 39 just large enough and 
deep enough to freely receive one of the balls, 
as shown in Fig.1. Upon the forward stroke 
of this plunger, that ball falls into the con 
trolling tube and rests on the right hand side 
of the detent 3. 
The plunger 39 is actuated by the solenoid 

15, and for this purpose is pivoted to the 
lower arm of the elbow lever 16, whereby it 
is advanced every time the solenoid is ener 
gized by the deposit of a coin. The plunger 
carries the balls successively from the lower 
end of the magazine tube 25 or the upper 
end of the return tube 27 into the controlling 
tube 26 in which latter they pile up, as shown 
in Fig. 4, each transferred ball representing 
or corresponding to a deposited coin of the 
proper denomination. The several tubes and 
their connecting passages are of the proper 
diameter to freely receive the balls, prefer 
ably with a clearance of a sixty-fourth of an 
inch. 
The balls dropped into the controlling tube 

26 are successively transferred into the lower 
end of the return tube 27 by a second plunger 
or ejector 40 guided in a horizontal passage 
41 which intersects the vertical passage 34 
and joins the curved passage 35 of the block 
33. This plunger, when in its rearward po 
sition, clears the front end of the guide pas 
sage 41, allowing a ball to occupy it, while 
upon its forward stroke, it pushes said ball 
past the yieldable detent 37 into said curved 
passage against the lower end of the column 
of balls in the return tube, raising that col 
umn a distance equal to the diameter of the 

Upon the retraction of this plunger, 
the nose of the detent returns to its former 
position and checks the return of the balls 
into the bottom of the controlling tube. 
As shown in Figs. 1 and 5, the head of the 

plunger 40 is provided in its under side with 
a longitudinal groove or recess 40 large 
enough to receive the nose of said detent on 
its forward stroke so as not to trip the de 
tent out of the way, but effect such tripping 

1,851,258 

by the transferred balls alone, thus permit 
ting its prompt return and reliably retain 
ing the transferred balls in the return-branch 
27 of the ball-race. 
The plunger 40 is actuated by the arm 42 

carried by the movable board of a pneumatic 
43 which is controlled by the usual stop or 
trip perforations cut in the note sheet 44 
at the ends of its selections, one of these be 
ing shown at 45. A suitable valve mecha 
nism, preferably in the form of a so-called 
unit valve-block 46 controls the connection 
between the stop-duct 47 of the tracker bar 
48 and said block. This block is shown in 
section in Fig. 4, and contains the usual 
valve chamber 49 communicating with the 
exhaust chamber 50 by a port 51 and with 
the atmosphere by a port 52 which ports 
are controlled by the usual valves 53, 54, ac 
tuated by the customary diaphragin 56 when 
ever atmospheric pressure is admitted to the 
diaphragm chamber 57 through the port 58. 
The Switch lever 11 is automatically opened 

at predetermined times by a pneumatic 59 
whose movable member carries an arm 60 ar 
ranged to trip a pin 61 of the catch bar 17 
when this pneumatic is collapsed, this bar 
having an inclined face 62 immediately be 
low its nose which deflects the latter out of 
engagement with said pin when the bar is: 
raised, thereby allowing the bar and the 
switch lever pivoted to it to descend and close 
under the recoil of the spring 13, aided by 
gravity. The pneumatic 59 is controlled by 
the following mechanism: 

63 indicates a pneumatic valve-action 
which may be in the form of a unit-valve 
block identical with the block 46, said pneu 
matic being connected with the valve cham 
ber 64 of the block by a conduit 65. 66 in 
dicates a valve-block containing an atmos 
pheric duct 67 with which the diaphragm 
chamber 68 of the unit block 63 is connected 
by a conduit 69. The mouth of this duct 
is controlled by a suitable valve 70, prefera 
bly a pallet carried by a spring-stem 71 
which tends to hold it shut. This valve is 
opened by a pallet lever 72 pivoted to the 
upper plunger-block 30 at 73 and having a 
trip pin 74 arranged to engage the upper 
end of the valve-stem when the lever is 
swung toward the adjacent controlling tube 
26. The movement of the lever is effected by 
a push rod 75 guided in the lower plunger 
block 33 and attached at its rear end to the 
arm of the pneumatic 43, so that upon col 
lapse of the latter, the push rod engages 
the lower portion of said lever and causes 
it to open the duct 67, thereby admitting 
atmosphere under the diaphragm of the unit 
block 63 and moving its valves to the proper 
position to cause collapse of the switch-open 
ing pneumatic 59. Upon the flushing of this 
pneumatic, the pallet-spring 71 closes the 
pallet and returns the pallet-lever to its 
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former position by engaging its pin 74. In 
line with the pallet lever, the controlling 
tube 26 is provided in its rear side with a 
longitudinal slot or opening 76 for admitting 
the vertical lower part of that lever which 
is adapted to be blocked against further 
movement toward this tube by the balls piled 
in it opposite its slot. The lower end of this 
lever terminates just short of the top of the 
adjacent plunger 40, so as to clear the lower 
most ball in the controlling tube, but be 
locked or blocked by the greater or less num 
ber of balls above that bottom one. The re 
sult is that said lever holds the pallet closed 
so long as more than one ball lies in the con 
trolling tube, keeping the switch 11 closed, 
but when all the balls in that tube but one 
have been transferred into the return tube 
27, that lever is unrestrained and free to 
be swung into the latter by the next stroke 
of the plunger 40 far enough to open the 
pallet and cause the pneumatic 59 to collapse 
and open the switch 11 and stop the instru 
ment. - . . . . . . . 

It will be observed that the lower plunger 
40 and the push rod 75 are simultaneously op 
erated by the movable board of the pneumatic 
43. This plunger is required to make a full 
forward stroke, and as the corresponding 
stroke of the push-rod may be temporarily 
shortened by the blocking of the pallet lever 
72, it is necessary to allow for a certain 
amount of lost motion between the arm of 
said pneumatic and the push rod. For this 
purpose, the rear end of the push rod is 
headed and free to slide lengthwise in the 
arm 42, and a spring 76 is applied to it be 
tween said arm and a fixed collar 77 of the 
rod. This spring is stiff enough to compel 
the rod to travel forward with said arm when 
there is only one ball in the controlling tube, 
and yet light enough to yield and allow the 
arm to slide forward on the rod when the 
pallet lever is blocked by a plurality of balls. 
This spring must be somewhat stronger than 
the pallet-spring 71 so that when the push 
rod spring is compressed by the collapse of 
the pneumatic 43, it will compel the push 
rod to advance with the arm of said pneu 
matic and overcome the resistance of the 
pallet spring. a . 

The operation of the device is as follows:- 
When it is idle, the parts are in the posi 

tion shown in Fig. 1, the motor switch 11 be 
ing open and the pneumatics 43 and 59 inflat 
ed. The pallet-lever 72 is withdrawn, al 
lowing the pallet 70 to remain closed. The 
upper and lower ejectors 39 and 40 and the 
push rod 75 are withdrawn. Both sections 
25, 27 of the magazine tube are filled with 
balls and the controlling tube 26 is empty. 
Assuming now a single coin of the proper 

denomination to be deposited in the chute of 
the device or in a wall box connected with it, 
the solenoid 15 is energized and its core is 

3 

lowered, actuating the upper ball-ejector. 39 
which pushes one of the balls in the magazine 
into the controlling tube 26, the ball dropping 
in front of the lower ejector 40, as shown in 
Fig. 2. Simultaneously with the forward 
stroke of this ejector, the elbow lever 16 trips 
the catch bar 17 out of engagement with the 
fixed pin 20, letting it and the switch lever 11 
descend under the tension of the spring 13, 
closing the switch and starting the motor of 
the instrument. Immediately after the first 
selection on the note sheet has been played, 
the corresponding stop or trip perforation 
45 registers with the companion tracker duct 
47, causing the transfer pneumatic 43 to col 
lapse and advancing the lower ejector 40 and 
the push rod 75. This ejector transfers the 
single ball lying in the controlling tube into 
the bottom of the return tube. 27. At the 
same time, the push rod swings the lower 
arm of the pallet lever 72 into the controlling 
tube, as shown in Fig. 3, causing the lever 
pin 74 to open the pallet, whereupon atmos 
phere is admitted under the diaphragm of 
the valve block 63, collapsing the switch-open 
ing pneumatic 59, opening the switch and 
stopping the instrument. . . . . . 

If, say, five nickels are dropped into the 
controlling device during the playing of the 
first selection, five balls, one for each coin, 
will be successively pushed into the mouth 
of the controlling tube. At the end of each 
selection, except the last of the five paid for, 
one ballis pushed from that tube into the bot 
tom of the lower or return-section 27 of the 
ball-magazine. The balls (other than the 
lowest) remaining in the controlling tube act 
as a stop which blocks the pallet-opening 
movement of the lever 72. The column of 
balls in the controlling tube, thus descends 
a step equal to the diameter of the balls every 
time a selection is finished, but the pallet le 
ver continues to be blocked as long as there 
are two or more balls in the controlling tube. 
During the playing of the last selection of 
the five paid for, only one ball is left in this 
tube, that ball being clear of the lower end of 
the pallet-lever; and when the last selection 
is finished, this lever, being now unlocked, 
is free to move far enough under the impulse 
of the push-rod 75 to open the pallet, thereby 
collapsing the switch-opening pneumatic 59 
and stopping the instrument, as before. 

It will be noted that the long tube consist 
ing of the curved upper section 25 and the 
section 27 together constitute a magazine for 
the balls from which the short controlling 
tube 26 is supplied, a ball being fed from the 
lower end of the magazine section 25 or the 
upper end of its extension 27 into the mouth 
of the controlling tube 26 every time a nickel 
or other proper coin is deposited in the de 
vice; and that whenever a tune is finished, the 
lowermost ball in the controlling tube is trans 
ferred into the lower end of the magazine 
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section 27, pushing up the column in the lat 
ter a step equal to the diameter of the balls, 
the balls thus circulating down through the 
controlling sectioi and up through the lower 
magazine-section and back into the control 
ling section, the same balls being used over 
and over again. 
To limit the stroke of the controlling pneu 

matic and the lower plunger 40, the latter is 
provided with properly-spaced stop-shoul 
ders 78 arranged on opposite sides of a stop 
79 carried by the lower block, these shoulders 
being conveniently formed by a notch 80 in 
the upper side of the plunger, as shown. This 
simple, expedient construction does a Way 
with separate stop-screws for this purpose 
and predetermines the stroke of said pneu 
matic and the plunger, so that after Once as 
sembling the parts, they require no adjust 
ment of any kind. 
While possessing the desired strength, com 

pactness and durability, this controlling de 
vice is absolutely positive in action, insuring 
the playing of one selection for one proper 
coin, and no more or less, or the delivery of 
one unit of other value for each coin depos 
ited. 
I do not wish to be limited to the particular 

construction of the device herein shown and 
described, as it could obviously be modified 
without departing from the invention as de 
fined in the claims; for example, among other 
equivalents, rollers of various forms might 
be substituted for the balls, and transfer de 
vices of different kinds could be used in lieu 
of those illustrated in the drawings. 
The element “switch actuating-means', re 

cited in the claims, is intended to cover equiv 
alent devices which control the starting and 
stopping of the instrument. 

I claim as my invention :- 
1. In a controlling device of the character 

described, the combination of a guide, a se 
ries of rolling objects in said guide, a switch, 
means actuated by the deposit of a coin for 
controlling the movement of the objects in 
one direction through the guide and for clos 
ing said switch, means for controlling the 
movement of the objects in the opposite di 
rection through the guide, and means con 
trolled by the objects for opening the Switch. 

2. In a controlling device of the character 
described, the combination of a guide, a 
series of rolling objects in said guide, a 
switch, means actuated by the deposit of a 
coin for controlling the movement of the 
objects in one direction through the guide 
and for closing said switch, and means for 
controlling the movement of the objects in 
the opposite direction through the guide and 
for governing the opening of said switch, 
said objects acting to prevent the opening of 
the switch in a predetermined position there 
of in said guide. 

3. In a controlling device of the character 

1,851,258 

described, the combination of a guide, a se 
ries of rolling objects in said guide, a switch, 
means actuated by the deposit of a coin for 
controlling the movement of the objects in 
one direction through the guide and for clos 
ing said switch, means for opening said 
Switch, and means for controlling the move 
ment of the objects in the opposite direction 
through the guide and for governing said 
Switch-opening means, said objects acting to 
render the switch-opening means inoperative 
in a predetermined position thereof in the 
guide. 

4. In a controlling device of the character 
described, the combination of a guide includ 
ing a magazine-section and a controlling 
section communicating with each other at 
One end, a series of rolling objects in said 
magazine-section, a switch, and means for 
transferring the objects successively from 
said magazine-section into the mouth of said 
controlling-section and from the latter into 
the communicating end of the magazine-Sec 
tion, said means including parts for con 
trolling the closing and opening of said 
switch, respectively, said objects acting to 
render the switch-opening part inoperative 
when there are a predetermined number of 
objects in the controlling section of the guide. 

5. In a controlling device of the character 
described, the combination of a guide having 
an opening, a movable member adjacent to 
said opening, rolling objects in said guide 
adapted to block the movement of said mem 
ber in one position of the objects and to per 
mit its movement in another position thereof, 
a switch, means for controlling the movement 
of the objects through the guide and for clos 
ing said switch, and means controlled by the 
movable member and said objects for open 
ing the switch. 

6. In a controlling device of the character 
described, the combination of a guide having 
an opening, a movable member adjacent to 
said opening, rolling objects in said guide 
adapted to block the movement of said mem 
ber in one position of the objects and to per 
mit its movement in another position thereof, 
a switch, means for controlling the movement 
of the objects through the guide and for clos 
ing said Switch, and pneumatic mechanism 
controlled by said movable member for open 
ing the switch. 

7. In a controlling device of the character 
described, the combination of an endless race 
having controlling and return sections, roll 
ing objects in said race, a switch, means for 
controlling the movement of the objects from 
the return section to the controlling-section 
of the race and for closing said switch, means 
for transferring the objects successively 
from the controlling-section into the return 
section, a normally-free movable member ad 
jacent to said controlling-section arranged 
to be blocked against movement by some of 
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the objects in the controlling-section, and 

S 

means controlled by said movable member 
for opening the switch. 

8. In a controlling device of the character 
described, the combination of an endless 
race having controlling and return sections, 
a switch, means for moving the objects from 
the return-section to the controlling-section 
of the race and for closing said switch, means 
for transferring the objects successively from 
the controlling-Section into the return-stic 
tion, a normally-free movable member adja 

. . . cent to said controlling-section arranged to 
be blocked against movement by some of the 

2. 
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objects in the controlling-section, unitary 
means for actuating said transfer means and 
said movable member, and means controlled : 
by said movable member for opening the 
switch. 

9. In a controlling device of the character 
described, a Switch, a guide, rolling objects 
in said guide, means for moving the objects 
from one part of the guide to another and for closing said switch, an ejector for returning 

5 the objects from the last-named part of the 
guide to the first-named part thereof, a nor 
mally-free movable member adjacent to said 
guide for governing the opening of the 
switch and arranged to be blocked against 
movement by some of the rolling objects, said 
switch being prevented from closing when 
its governing member is thus blocked, a push 
rod for actuating said movable member, and 
means for actuating the ejector and the push 
rod having lost motion relative to the push 
rod to permit a full stroke of the ejector when 8 

provided with a longitudinal slot and a maga the push-rod is blocked by said objects. 
10. In a controlling device of the character 

described, a switch, a guide, rolling objects 
in said guide, means for moving the ob 
jects from one part of the guide to another 
and for closing said switch, an ejector for re-- 
turning the objects from the last-named part 
of the guide to the first-named part thereof, 
a normally-free movable member adjacent 
to said guide for governing the opening 
of the switch and arranged to be blocked 
against movement by some of the rolling ob 
jects, said Switch being prevented from clos 
ing 
blocked, a push-rod for actuating said mov 
able member, a pneumatic having an arm for 
actuating said ejector and said push-rod, said 
arm being slidable on said push-rod, and a 
spring for imparting motion from said arm 

when its governing member is thus 

to the push-rod. . . . . . . . . . 
11. In a controlling device of the character 

described, the combination of a switch, a 
guide, movable objects in the guide, means 
for transferring the objects from one part of 
the guide to another and for closing said 
switch, means for returning the objects from 
the last-named part of the guide to the first 
named part thereof, means for checking the 
return of the transferred objects to such last 

named part of the guide and means con 
trolled by said objects in said last-named part 
of the guide for opening said switch. 

12. In a controlling device of the character 
described, the combination of a switch, a O guide having magazine and controlling sec 
tions, rolling objects in the guide, means for 
transferring the objects from the magazine, 
to the controlling-section of the guide and 

: 5 for closing said switch, means for discharg 
ing said objects from the controlling-section 
into the magazine-section of the guide, means 
to prevent the objects from rolling from the 
magazine-section back into the discharge end 
of the controlling-section, and means con 
trolled by said objects for opening said 
Switch, said switch controlling means being 
undisturbed when more than one object is 
lodged in the controlling-section of the guide. 

13. In a controlling device of the characters 
described, the combination of a switch, a 

30 

8 5 
guide having communicating magazine and 
controlling sections, means for transferring 
the objects from the magazine-section into 
the mouth of the controlling-section and for 
closing said Switch, transfer means at the dis 
charge end of the controlling-section, a yield 
able detent extending into the guide at said 
discharge end to check the return of the trans 
ferred objects into the controlling-section, 

53 

and means operable to open said switch when 
no more than one object is lodged in the con 
trolling-section of the guide. 

14. In a controlling device of the character 
described, the combination of a switch, a 
guide having an upright-controlling section 

Zine-section communicating with the lower 
end of said controlling-section, rolling objects 
in said magazine-section, means for transfer 
ring the objects from the latter into the upper 
end of the controlling-section and for closing 
said switch, means for ejecting the rolling ob 
jects successively at the discharge end of said 
controlling-section, a lever actuated by said 
ejecting means having a part arranged in said 
slot and adapted to be blocked against move 
ment when two or more objects are in said: 
controlling-section, the lever being free for 
actuation by the ejecting means, when there 
is but one object in the section, and means 
controlled by said lever for opening said 
switch. - 

15. In a controlling device of the character 
described, the combination of a switch, a 
guide having an upright-controlling section 

5 

provided with a longitudinal slot and a mag 
azine-section communicating with the lowers 
end of said controlling-section, rolling ob 
jects in said magazine-section, means for 
transferring the objects from the latter into 
the upper end of the controlling-section and 
for closing said switch, means for ejecting 
the rolling objects successively at the dis 
charge end of said controlling-section, a lever 12; 
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actuated by said ejecting means having a 
part arranged in said slot and adapted to be 
blocked against movement when two or more 
objects are in said controlling-section, the lev 
er being free for actuation by the ejecting 
means when there is but one object in the sec 
tion, and pneumatic mechanism controlled by 
said lever for opening the switch, including 
a duct and a co-operating valve controlled by 
said lever. 

16. In a controlling device of the character 
described, the combination of a switch, a guide having an upright controlling-section 
provided with a longitudinal slot and a mag 
azine containing rolling objects in communi 
cation with said section, means for ejecting 
the objects one at a time from said magazine 
into said section and for closing said switch, 
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means for ejecting the rolling objects succes 
sively at the discharge end of said section, a 
lever controlled by said ejecting means and 
having a part arranged in said slot and adapt 
ed to be blocked against movement when two 
or more objects are in said controlling guide 
section, the lever being free for actuation by 
the ejecting means when there is no more than 
one object in the section, and pneumatic 
mechanism controlled by said lever for open 
ing the switch, including a duct and a pallet 
applied thereto, said lever having a pin ar 
ranged to engage said pallet to open it. 

17. In a controlling device of the character 
described, the combination of a tubular race comprising a controlling-section and a mag 
azine-section communicating therewith and 
including a feed tube, rolling objects in said 
race, means for transferring the objects from 
the feed tube to the controlling-section, means 
for ejecting the objects from the latter into 
the communicating end of the magazine-sec 
tion, a part to be actuated for movement to an 
operative or inoperative position and con 
trolled by said transferring means and said 
ejecting means, respectively, and means actu 
ated by said ejecting means and movable into 
and out of the controlling section of the race 
for governing the movement of said part to its inoperative position, said governing 
means being blocked against movement to 
maintain said part operative when there are 
a certain number of objects in the controlling 
section of the race and being free for move 
ment when there are a less number of objects 
in said race-section to actuate said part to 
its inoperative position. - 

18. In a controlling device of the character 
described, the combination of a switch, a 
movable member controlling the opening of 
the switch, a tubular race comprising a con 
trolling-section and a magazine-section com 
municating there with and having a laterally 
curved feed tube, rolling objects in said race 
means for transferring the objects from said 
feed tube to the controlling-section, and means 
for ejecting the objects from the latter into 
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the communicating end of the magazine-sec 
tion, said switch-opening member being dis 
posed adjacent to said controlling-section and 
connected with said ejecting means to be actu 
ated thereby, the transferring 
ing the movement of said switch to its closed 
position and the switch-opening member in 
conjunction with the objects in the controlling 
section of the race governing the movement 
of the switch to its open position. 

19. A controlling device for automatic 
musical instruments and the like, comprising 
a switch, a guide including two communi 
cating-sections, rolling objects in the guide, 
means for transferring the objects from one 
section of the guide into the other and for 
closing said switch, means for returning the 
objects from said last-named guide-section 
to the first-named section, and a movable 
member controlling the opening of said 
switch and adapted to extend into said last 
named guide-section, the rolling objects in 
the latter controlling said movable member 
to block its movement in one position of the 
objects so as not to affect the switch and per 
mit its movement in another position to open 
the switch. 

20. A controlling device for automatic 
musical instruments and the like, comprising 
a switch, a guide having an opening, a mov 
able member controlling said switch and ar 
ranged adjacent to said opening, rolling ob 
jects in the guide adapted to block the move 
ment of said member in one position of the 
objects and to permit its movement in an 
other position, means for shifting said ob 
jects into and out of their blocking position, 
and means controlled by said shifting means 
for governing the closing and opening of the 
switch. 

21. In a controlling device of the character 
described, the combination of a part to be 
actuated, a guide, means for delivering roll 
ing objects to said guide, said delivering 
means controlling the movement of said 
actuatable part to its operative position, 
means for discharging the objects from said 
guide, and means operable conjointly with 
said discharging means for controlling the 
movement of the actuatable part to its in 
operative position, said controlling-means 
being operable to affect said part, only when 
there is a predetermined number of objects 
in the guide. 

22. In a controlling device of the character 
described, a part to be actuated to assume an 
operative or an inoperative position, a guide 
including communicating magazine and con 

g means govern 
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trolling sections, rolling objects in the maga 
zine-section of the guide, means for trans- 33.3 
ferring said objects successively from the 
magazine-section to the controlling-section 
of the guide, means controlled by said trans 
ferring means for governing the movement 
of said actuatable part to its operative posi- . 
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tion, means for ejecting said objects from the 
controlling-section of the guide into the com 
municating end of the magazine-section, and 
means for controlling the movement of said 
actuatable part to its inoperative position, 
said means being rendered inactive when 
there is more than one object in the control 
ling-section of the guide and rendered active 
to actuate said part when there is but one 
object in such section. 

23. In a controlling device of the character 
described, the combination of an endless race 
having controlling and return sections, roll 
ing objects in said race, an ejector for trans 
ferring the objects successively from the con 
trolling section into the return section, means 
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for transferring the objects from the return 
section to the controlling section, a normally 
free member adjacent to said controlling Sec 
tion arranged to be blocked against move 
ment by some of the rolling objects in the 
controlling section, pneumatic switch-actu 
ating mechanism controlled by said movable 
member, a push rod for actuating Said mem 
ber, and a pneumatic for actuating said 
ejector and said push rod. 

24. In a controlling device of the character 
described, the combination of an endless race 
having controlling and return Sections, 
rolling objects in said race, an ejector for 
transferring the objects successively from the 
controlling section into the return section, 
means for transferring the objects from the 
return section to the controlling section, a 
normally-free lever adjacent to said con 
trolling section arranged to be blocked 
against movement by some of the rolling ob 
jects in the controlling section, pneumatic 
switch-actuating mechanism controlled by 
said lever, a push-rod for actuating said lever 
and a tracker-controlled pneumatic for oper 
ating said ejector and said push rod. 

25. In a controlling device of the character 
described a part to be actuated, a tubular race comprising communicating upper and lower 
magazine-sections and a controlling Section 
having its mouth arranged adjacent to the 
junction of said magazine sections, said con 
trolling section communicating at its lower 
end with the lower magazine section, rolling 
objects arranged in said race, and means for 
transferring the objects successively from 
said magazine sections into the mouth of said 
controlling section and from the discharge 
end of the controlling section into the bottom 
of the lower magazine-section, said first 
named transfer means controlling the move 
ment of the actuatable part to its operative 
position and said second-named transfer 
means and the objects in the controlling Sec 
tion of said race controlling the movement 
of said part to its inoperative position. 

26. In a controlling device of the character 
described, the combination of a switch, upper. and lower blocks, a race comprising upright 

magazine and controlling tubes arranged side 
by side and having open upper ends secured 
in said blocks, rolling objects in said race, a 
plunger guided in the upper block for feed 
ing the objects from said magazine tube into 
the upper end of said controlling tube and 
for closing said switch, a second plunger 
guided in said lower block for returning the 
objects from the lower end of the controlling 
tube into the bottom of the magazine-tube, 
and Switch actuating means controlled by 
the objects in the controlling tube, said means 
being rendered active or inactive to open the 
Switch depending on the number of objects 
in said controlling tube. 

27. The combination of a switch, means for 
ng, objects movable through the guide 

Way, means to move the objects into said 
guideway, Switch-opening means movable 
into the guideway and held inoperative when 
there are at least two objects in the guide 
Way, means for moving the Switch-opening 
means into side guideway, and means to move 

opening 

the objects of the guideway beyond the path 
of movement of the Switch-opening means. 
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closing the Switch, a guideway having an 
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... 28. The combination of a switch, opening 
and closing means therefor, a ball-race, as 
series of balls traversing said race and co 
operating with said switch-opening means, 
means for moving said balls in said race, said 
switch-opening means including a part mov 
able into and out of the ball-race, the balls in 
one position blocking the movement of the 
Switch-opening part and in another position 
clearing the same to effect the opening of the 
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switch, and means for actuating said part of 
the Switch-opening Heans. 

29. The combination of a Switch, opening 
means therefor, closing means therefor, a 
ball-race having controlling and return sec 
tions, the switch-opening means being mov 
able into and out of the controlling section 
of the ball-race, a series of balls traversing 
Said race and cooperating with the Switch 
opening means, means for moving the balls 
from the return section to the controlling-sec 
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tion of the race, said ball-moving means also 
governing the switch-closing means, the balls 
in one position blocking the movement of the 

the switch, and means for transferring the 
balls from the controlling-section into the 
return section and for operating said switch 
opening means. 

30. A switch-operating mechanism, com 
prising a switch, means for closing the switch, 
a ball-race having an opening in its side, a 
series of balls traversing said race, means for 
moving the balls in the race, and a Switch 
opening member registering with said race 
opening, the balls when opposite said open 
ing blocking the movement of said member 
to switch-opening position, while permitting 
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switch-opening means and in another posi 
tion clearing the same to permit opening of 
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such movement when they move beyond said 
member. w 

31. The combination of a switch, a guide 
way having communicating sections disposed 

5 substantially side by side, a column of objects 
arranged in said guide for to and fro move 
ment, means for controlling said to and fro 

. movement, respectively, one of said means 
also controlling the closing of the switch and 

2O the other controlling the opening of the 
i switch, and a switch-opening means connect 

- ed with said last-named controlling means 
and arranged to extend into said guideway, 
the objects therein being adapted at one time 

5 to assume a position to block the actuation 
of the switch-opening means and at another 
time to permit the actuation of such means to 
open the switch. 

32. A controlling device for automatic 
20 musical instruments and the like, comprising 

a switch, means for closing the switch, a guide 
having an opening, a movable member con 
trolling said switch and arranged adjacent to 
said opening, movable objects in the guide 

25 adapted to block the movement of said mem ber in one position of the objects and to per 
mit its movement in another position, means 
for shifting said objects into blocking posi 
tion, means for shifting said objects out of 

30 their blocking position, and means controlled 
by said last named means for governing the 
opening of the switch. 
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