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17 Claims.
Thls mventmn relates broadly to control mech-
anism, and more particularly to circuit ‘control

‘mechanism of particular use in amusement and

51m11ar ‘apparatus, though ‘not - restricted to such
5 use.

‘One of the 1mportant objects ‘of the invention
‘is ‘the provision ‘of~ control ‘means including an
operatmg ‘member by means of which a switching
‘devige- may be-actuated for s determined length
of * tlme selﬂctlvely operable means for cutting
short thls pemod of time to-restore the switching
mc-chamsm t0 'its mltlal condltlon ‘and periodi-
“cally operable switch means‘in circuit with the
selecuwely operab’e means'so that the period can-
not be cut short unless the select1Vﬂ1y operable
means 'is actuated at subsmntxally the moment
when the ‘periodically operable switch means is
‘operated.

Another and more partlcularly stated object
is the provision of a control apparatus including
‘a main control for operating a switch mechanisin,
‘a dashpo’c for mamtalmng th° switch mechanism
in operated condition for a predetermined length
of time, selectlvely controlled electromechanical
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25 means for rendering the dashpot 1noperat1ve and’

to cut short the predetermined period, and g hovel

periodically operable switch mechanism in cireuit

‘with the selectively ~operable electromechanical
means and arranged.so ‘that the selective oper-

30 ation of the latter must occur at. g particular time

determined by the periodically operable switch -

means.

Another object of the invention is the provision
of 2 time-delay mechanism in the form of a dash-
pot or similar elastic fluid operated time- ~delay
‘device and electr omechanical valve means for con-
trollmg the action of the elastic finid in the dash-
‘pot or time-delay device to: change the normal
period of operation of the latter.

Another cbject is the provision of a dashpot
and- electromagnetic valve means therefm oper-
able te change the rate of escape (or influx) of
air in the dashpot and correspondingly change
the normal time-delay action thereof.

‘Yet another object is the provision of ‘a ver 1od-
ically operable switch for cooperation in the afore-
said circuit contrel and including a closed cir-
cuitous raceway with a bhall therein’ and electro-
magnetic means operably controlled by the weight
of the ball thereagainst ‘and effective to project
the ball repeatedly ar ound its circuitous path, and
switch means in the path of the ball ahd peri-
odlca]ly opemted by the latier as it repeats its
circuit around the raceway.

In zddition to the foregoing ‘particularly de-
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seribed objects, o.,uer nowl aspects of the inven-
tion, boto in ‘matters of construction and features )
of operatmn will appear as the following de—
scription “proceeds in view of the drawing, ‘i
which:

Fig., 1: lepresenw a fragmentary side section
‘through  a control unit embodying the present
invention and sbcwm“ part of the control mech-~
snism in side” élevation;

Fig. 2 is a top plan view of the electromagnet- !
ically cop trolled dashpot unit as viewed along lines
2-—2 of ‘Fig." 1 and drawn to enlarged scale;

‘Fig. 3 is an enlarged perspective’ of the switeh
mer‘hamsm ccoperatmv With the da shpot “struc- ;“
ture as seen in Fig. 2;

Fig. 4 is'a ‘rop plan view of the pﬂuodlcally op-
erable switch or ball switeh, as viewed along lines
“A—4 of Fig.'1; while

g, 5, is a dlagram of the enhre contro] cireuit.

. One of the preferred embodiments of ‘the in- 20
vention includes a housing 18 on which is mount-
‘ed s manually opelable 1ecmlocab]e control 11
‘uavmg dlsgomed encagement at'its inner end i2
with one'’ ‘énd- portion 12 of ‘a switch. operatmg
lever '14° plvotally mounted “between “its ends as’ 28
at 5 on ‘sn upstanding flange plate I§ of a
bracket 17 convemently mounted within the hous-
ing, A mormal spring “{8 attached at one of its
énds 'to the brecket 16 and at its opposite end to

an ear {9 on the lever arm 14 urges ‘the - latter 30
in an antl clockwise direction into a normal’ po-
sition as seen in Fig. 1. ‘ ‘

Near:its ‘lower end the switch operating lever
or.arm t4'has 2 lug 22 (Fig, 3) extended latér-
ally therefrom and substantially at right angles 35
thereto and to which is secured a fiber or other
insulating plate 20 by means such as rivets 22
The lower end portion of the switch cperating
arm {4 is also bent at right angles thereto to
provide a lower offset extension 28 having stamped 40
therein an elongated slot 24.

Mountfed on the brackeh 17 remote from the
upstanding portion 16 thereof'is a time- delay de-
vice in the form of an elastic fluid escapement
mpchamsm ‘such as the dashpot 25 (Rigs. 1 and 48
2). In ‘the present embodiment, the dashpot is
preferablv of a type shown and described in my
allowed anphcatmn Serial No. 715,573 (Septem-
ber 27, 1937), and includes a cylinder 26 in which
is disposed a reciprocable piston (not shown) hav- 50
ing ‘& reciprocable piston rod 2T provided ‘at its
outer free end ‘with a laterally extending pin 28
‘which is:disposed in the elongated slot 24 in the
offset lower end ‘portion of the switch operating
arm {4 (see also’Fig.'3),; such that the clockwise K6
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2
pivotal movement of the switch operating arm 14
sets the dashpot fto retard the return movement
of the arm by the normal spring 8.

In operation, the dashpot or time-delay device
25 is similar to other forms of this class of de-
vice insofar as a fluid such as air or oil or the like
is adapted to retard movement of a piston in pro-
portion to the escape of the fluid from one cham-
ber or region to another, and the present device
is provided (Fig. 1) with an adjustable escape-
ment valve 29 by means of which the ingress of
air to the cylinder 26 may be controlled to vary
the time-delay of the dashpot piston and rod 27
in its movement back to normal position after
having been set by an operation of the arm 14.

In addition to the adjustable vent or valve
means 29 of Fig. 1, there is provided an electro-
mechanical control for the dashpot in the form
of a member 30 pivotally mounted on the bracket
1T between its ends on pin means 31 and having
one of its end portions struck up to provide a
lateral armature extension 32 attractable by an

. electromagnet 33 also mounted on the bracket 1T

to pivot the arm or member 30 in an anti-clock-
wise direction against the tension of a normal
spring 34 anchored at one end 35 to the bracket
and in its opposite end to an ear 36 on the mem-
ber 30 and normally urging the latter in a clock-
wise direction so as to press a valve plug member
37, disposed on an offset portion 38 of the mem-
ber 30, firmly against an auxiliary escape vent 38
in the end wall of the dashpot. Thus, the ener-
gization of the electromagnet 33 would pivot the
arm 30 to withdraw the plug 37 from the escape
vent 39 to permit a sudden influx of air into the
cylinder, which in turn would permit the piston
to be quickly restored to its normal position.
Mounted on the bracket {71 at one side of the
dashpot is a bank of switches of the leaf spring
variety, in this instance three, and each having
an elongated operating spring or arm 40, 41, or
42 extending in vertical planes along side an edge
21’ of the insulating plate 21 on the switch op-
erating arm 14 (Fig. 3), and each having a sta-

tionary cooperating contact spring 40°, 4{’, or -

42’ all of the contact springs being mounted on
insulating means 43 in the well-known manner.
The uppermost leaf spring unit 40—40’ is ar-

. ranged so that the end of the operating spring

40 is offset inwardly for engagement with the
edge 21’ of the insulating plate on the main
switch operating arm I4 so that the contacts
40—40’ are normally closed, whereas the other
two operating springs or arms &1 and 42 are
mounted so that their offset end portions, while
similarly engaging the edge 21’ of the insulating
plate, are normally disposed in open circuit rela-
tion with their respective stationary contact
springs 41’ and 42’. By virtue of this arrange-
ment, when the switch operating arm 14 is urged
in a clockwise direction by a control i1, the insu-
lating plate 21 is moved out of engagement with
the respective offset end portions of the leaf
spring contact assembly so that the upper switch
unit 40—-49’ assumes anh open circuit position due
to the set or bias of the spring member 40 for
this purpose, while the two lower spring units
81—A4i’' and 42—42’ because of their bias move
into closed circuit relation, the several switches
remaining in this condition until the main switch
operating lever or arm {4 is permitted to return
to its normal position by the dashpot 25 where-
upon the switch members will be restored to their
normal condition as viewed in Fig. 3.

The novel periodic switch includes in one of its
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forms a block 45 of wood or the like (Fig. 1
mounted in an inclined position in the housing
{0 by means of brackets 46 secured o the wall
portions thereof, and as seen from above in Fig. 4,
this block 45 is routed out to provide an elongated
circuitous raceway 47 having an elongated cen-
tral partition wall 48 on one side of which are
disposed in sequence operating arms 50 of a pair
of roll-over switches adapted to be operated by
the passage of a bail 43 normally impounded in
the raceway. These roll-gver switches are also
of the leaf spring variety and include a pair of
light contact arms 51 and 51’ (Fig. 1) and 52 and
52’, the operating arms 50 of each being pivotal-
ly mounted on the block out of the raceway on
bracket portions 53 with the opposite offset end
portions of the arms 50 extending upwardly
through elongated slots in the floor of the race-
way 471, As the ball 49 passes successively over

the arms 59, each of the latter is depressed and *

moves the contact springs 5i’ and 52’ into con-
tacting engagement with their cooperating
springs 51 and 52,

At the lower end of the wooden block 45 and
on the under side thereof, there is mounted an

@
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electromagnet 54 having an armature 55 to which

is secured on insulating means 56 a pair of con-
tact springs 5T and 58 extending in front of a
relatively rigid arm 59 up through an opening

60 in the bottom of the block for engagement :

with the ball 49 when the latter is in its normal
position at the lower end of the raceway, the con-
tact springs 57 and 58 being adequately light so
that the weight of the ball normally urges these

two contact springs together against the relative- ‘-‘

1y rigid supporting arm 59. It may be remarked
here that the contacts 57 and 58 arec arranged in
a particular manner in circuit with the electro-
magnet 54 such that when the latter is energized
and the armature 55 pulled up, the ball 49 will

be projected toward the end 47" of the raceway,

returning over the switch operating arms 50 to
re-engage and close the contacts 51 and 38
(which have meanwhile opened because of the
absence of the ball to energize the magnet 54)
and effect a momentary reenergization of the
kicker magnet 54 to reproject the ball out over
the same path, this operation being repeated so
long as the main power circuit is closed through
the kicker unit 54—57—58, as will be more par-
ticularly pointed cut hereinafter.

It will be apparent that the circuit of the ball
49 in the raceway 47 is fixed and the rate of
movement of the ball substantially constant
within rough limits, depending largely upon the
constancy of the power source which supplies
the electromagnet 54, so that the pericdicity of
operation of the switches 50-—8{—51" is sub-
stantially uniform, it being understood that this
uniformity in periodic operation of these
switches can be held to rather close limits de-
pending upon the degree of constancy required.

As illustrative of the operaiion of the novel
control circuit and apparatus, there is shown in
Fig. 5 a, motor 62 connecied by a conductor 63
to one side of a battery 64, the opposite side of
the motor heing connected by a conductor 65 to
the stationary contact 41’ of one of the normally
open leaf springs, the companion switch contact
41 of which is connected by conductor 66 to the
opposite side of the battery 64. Thus, when the
springs 4i—41’ are closed, the motor §2 will op-
erate, and this operation occurs when the main
switch operating arm 4 is in the dotted line
position shown in Fig. 1, at which time also the
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‘Spring switch contacts:42-—42’ are-closed, estdb-
lishing-a. circuit via:conductor 67 from.one-side
‘of " the. battery through the sswitch 'and . a rcon-
ductor 68 .tc one. side of ithe kicker ‘electromag-
8 - net 54, through the winding of the latter to the
kicker arm contact 58, the companion kicker arm
“contact BT being connected by a “conductor 59
-to the conductor €6 and hence to-the opposite
:side of the.battery. Thus;with the msin switch
‘10 arm {4 in the operated or dotted line ‘position
“corresponding  to closed circuit condition of ‘the
two . lowermost leaf .spring :switches, the mator
62 will operate and the kicker-electromagnet :54
will operate periodically to project .the ball :49
“18 -around the raceway 47, each time the hall ve-
‘turns to close the .contacts 57—58 the Kkicker
~electromagnet 54 being energized to reproject the
“ball.
; ‘When the two switches 44-and 42 are closed
80 - corresponding to the dotted line position of the
operating arm {4, the first or upper leaf :spring
-switch-40 is open, but only for-a part of the pre-
determined period of time during which the re-
‘turn of the arm {4 to normal position is re-
‘28 tarded by the delay device 25, it -being. observed

in Fig. 3 that the offset end portion of the con-

‘tact spring 40 is elongated to a greater degree
than the corresponding offset parts 41 and 42
‘of the -companion switches, the reason for this
‘80 being that when the switch' opsrating arm 4
has returned part way toward normal position
(depending upen the length of the offset part of
switch ‘arm 408) the edge 21’ of the insulating
plate on the arm {4 will engage the offset end
88 of the switch arm 40 appreciably sooner -than
-either “of -the other offset switch arm portions
4l-or 42 so that the top switch 40—48’ (referring
now:to Fig. 5) will:be.closed while the remaining
‘two-switches 41 and £2-are open, and this results
30, in connecting the:dashpot tripping ‘magnet 33
“to the two ball switch contact arms 51 and 52 by
a conductor 70 connected to the switch contact
40’ ‘and a conductor 71 leading from the opposite
switch . contact 40 to the magnet 33, the .other
+48 side of this magnet being connected to conductor
67 and hence to one side of the battery 64. The
cooperating spring contacts 51’ and 52’ are com-
‘monly connected by:a conductor .12 to one con-
tact spring 13 of .a selectively operable switch
“80. . mounted above the manual ecntrol 11 and oper-
able by a button T4 to urge a contact 15 into
circuit closing engagement with the other con-
tact 13 and thus completera eircuit via: conducior
78 back to the other side of the battery. It will
%88 be apparent that the valve operating electromag-
‘net 33 can be energized only when the switch
contacts 40—48” are closed along with one of the
two ball or periodically operable switches 51 or
52 and vresponsive to g clesing of the switch
v99 T13—1T5.

The motor 62 may be used to drive a desired
form- of amusement apparatus in which ‘an ob-
Jject is'to stop the motor before the lapsé of time
determined by the time-delay device or -dashpot

85 28, but:the motor cannot be stopped until a part
of this time period ‘has elapsed to . permit the
‘switch -40—40° to be -closed. Moreover, even
when 'the switch 48—40’ is closed, the selectively
operable ‘switch is inéffective to stop the motor

“70 unless it is actuated ‘during ‘one or two short
periods of time when the ball 48 is passing over
‘either of the ball switch operating arms 50, How-
ever, if the manipulator of the apparatus ‘oper-
ates the selective switch button 74 at that in-

75 stant of time which satisfies the foregoing pre-

~erating: arm, switeh mechanism ope

-of movement of

“requisites, thecircuit will be closed through the
contact "T3—T8 and :either of the ball “switch
‘contacts  51—51" .or 5252’ and the time-delay
conitrolled switch 48—4A0" to energize the magnet

33:and pivot the arm 30 counter~clockwise (Fig. '8
2) to withdraw the plug 37 from. the escapement
vent 39, thereby nullifying the delaying. action
of the.dashpot and permitting a substantially
instantaneous return of the switch arm {4 to
open the two switches #4—A447 and: 42—42’, there-~ i10
by: de-energizing: the motor §2 and the ball kick-
er §4, whereupon the foregoing cycle of apera-

“tion .msay be repeated by another operation of

the control ff. )

The foregoing particularly described details of 57,1
construction and operation are not to ‘be con-
strued .as ‘a-Jimitation of the invention to :such
forms or modes df -operation, but are set forth
for purposes of -illustration, and the “appended
claims. are intended to include within their.call 420
all “variations and rearrangements in form or
location:or function.of the particularly specified
means herein'disclosed.

I claim:

1..Control means including o main switch op- 28
rahle by said
arm when the 'latter maves in a partictlar direc-
tion, time-delay means for controlling the rate
2id arm in said particular di-
raction, seléctively operable.electrical means for 30
cutting short the operation of .saigd time-delay

-means, & pericdically operakle switch means in

circuit with said selectively operable means such
that the latter can he effectively actuated anly
at-a particular time when saig periodic -switch i35
means Is eperated, and a controiled instrumen-
tality: in cireuit with said fivst-mentioned switch
mechanism.

2. In combination, control apparatus includ-

-ing -a eonirolled  electrical  device, a time~-delay «40

switeh mechanism in eircuit with said device for

-controlling the period of operation of the same,
electrical means operable to.cut short the nor-

mal period of operation of said time-delay switeh

-mechanism, tegether with a selectively operable 148

switch means-angd a periodically ¢perahie switeh
means arranged in .circuit -with said electrical
means for cutting short the pericd of said time-
delay switch mechanism, whereby the cireuit of
said controlled device may be altered only when 280
said selectively operable switch means and said
periodically operable switch means are actuated
substantially at the same time.

3. Control mechanism including & controlled
electrical .instrumentality, a time-delay switch 585
arrangad -in circuit -with said instrumentality, a

-periodically. operable switch and electrically oper-

able drive means therefor energized through said
time-delay switch selectively operable switch

-means connected in circuit with said periodically a0

operable. switch, and- electrically operated means

for ‘cutting short the normal time-delay period of

said .time-delay - switch ‘Lo de-energize said con-
trolled instrumentality - when selectively
operable switch and said peviodically operable 165

EPn)
Sald

-switch are actuated at substantially the sane
-time. : i

4. Control mechanism including a controlled
electrical instrumentality, a time-delay switch

-arranged for operation ‘to energive said instru--T0

mentaliby for a predetermined pericd of tirne and
provided ‘with -electrically operated means for
cutting short said period of i to de-energive
said ihstrumentality befere the normal expiration
of said period, a pericdically operable and elec- 75
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trically driven switch operably energized by said
time-delay switch, and selectively operable switch
means arranged in circuit with said electrically
operated means for cutting short the time-delay
period and said periodically operable switch,
whereby said instrumentality may be de-energized
provided said selectively operable switch means
and said periodically operable switch means are
actuated at substantially the same time.

5. In combination, a controlled electrical in-
strumentality, time-delay switch mechanism
operable t0 energize said instrumentality for a
determined length of time, an electrically driven
periodically operable switch energized by said
time-delay switch and having periodically open-
ing and ciosing contact means, a selectively oper-
able switch arranged in circuit with said contact
means and electromechanical means for cutting
short the normal delay period of said time-delay
switch, whereby said electrical instrumentality
may be de-energized provided the selectively op-
erable switch and periodically operable switch
means are actuated at substantially the same
time.

6. Tn. combination, an electrically operable in-

strumentality and time-delay switch means for .

energizing the same a determined length of time,
selectively operable switch means, an electrically
driven periodically operable switch means ener-
gized by said time-delay switch means and ar-
ranged in circuit with said selectively operable
switch means and electromagnetic mechanism co-
operable with said time-delay switch means and
arranged to change the normal time-delay pe-
riod of said delay switch means and thus effect
de-energization of said electrically operable in-
strumentality only when said selectively operable
switch means and said periodically operable
switch means are actuated together.

7. In combination, an electric motor, time-
delay switch means operable to energize said
motor for 2 determined length of time, selectively
operable switch means, electrically driven periodic
switch means energized by said time-delay switch

- means and arranged in circuit with said selec-

tively cperable switch means for operation at
substantially the same time as said periodically
operable switch means to energize electrical
mechsnism forming part of said time-delay
switch means, whereby the normal delay period
of said last-mentioned switch means may be cub
short to stop the operation of said motor before
the conclusion of said determined length of time.

8. A controlled cireuit including an electrical
instrumentality, & master switch mechanism nor-
mally controiled by a dashpot and adapted to be
operated to energize said instrumentality for a
predetermined time, selectively operable electro-
magnetic means for interrupting the normal op-
eration of said dashpot to cub short said predeter-
mined pericd, said electromagnetic means includ-
ing a selectively operable switch arranged in cir-
cuit with a periodically operable electrically
driven switch mechanism also arranged in circuit
with saiq instrumentality and said master switch
mechanism and arranged such that actuation of
said selectively operable switch will be effective to
eut short the predetermined pericd as aforesaid
only when said selectively cperable switch is op-
erated simultaneously with said periodically oper-
able switch. .

9. A control circuit including an electric motor,
a master switch inechanism operable to energize
said motor, an electrically driven automatic, pe-
riodically opening and closing switch also ener-
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gized by operation of said master switch, an
elastic-fluid time-delay device cooperable with
said master switch to hold the same in operated
condition for a determined length of time and
having electromagnetically operating valve means
operable to cut short said period of time, a selec-
tively operable interrupting switch said periodi~
cally operable switch being arranged in circuit
with said selectively operable switch and sald

electromagnet means so that said electromag-::10

netic valve means will be actuated responsive to
an operation of said selectively operahle switch
provided the latter is operated at a time when said
periodic switch is also operated.

10. Control mechanism in accordance with 18

claim 9 wherein said electromagnetic valve means
is further controlied by said master switch in a
manner stich that a portion of said predetermined
period of time must elapse before said selectively

operable switch means can be effective for opera-- 20

tion as set forth.

11. In combination, a controlled electrical in-
strumentality, a master switch mechanism in-
cluding a movable switch operating element and

a piurality of switching members, means for actu- 26

ating said movable operating element to operate
said switching members, means for restoring said
movable operating element from switch actuat-
ing position to a normal ineffective position,

dashpot means cooperahle with said movable op- ‘80

erating element and effective to maintain the lat-
ter in switch operating condition for a prede-
termined period of time, electromagnetic valve

.

5

means for said dashpot and arranged for oper-

ation to cut short the normal time-delay period ‘88

thersof, an electrically driven periodically op-
erating switch and with a selectively operable
switch arranged in circuit with said electromag-
netic valve means and effective to energize the

latter when said selectively operable switch and: 40

said periodically operating switch are actuated
at the same time.

12. A control circuit in accordance with claim
11 in which said periodically opersting switch is

energized by one of said master switching mem- 48

bers.

13. A control circuit in accordance with claim
11 and further characterized in that said electro-
magnetic valve means is arranged in circuit with

one of said master switching members so as to be 30

operable only during a certain part of said pre-
determined period of time.

14. Control means in accordance with claim 11
wherein both said periodically operating switch

and said electromagnetic valve means are oper- 88

ably controlled by switching members of said
master switch so as to be effective for the pur-
pose of cutting short said predetermined period
only during a certain portion of that period.

15. Control circuit means in accordance with 60

the combination of claim 11 in which said elec-
tricelly driven periodically operating switeh
means is in the form of a member providing a
circuitous hall race with ball operated switch

means disposed in said race for actustion by said 85

ball in its circuitous movement therein, said ball
operated switch means being arranged in circuit
with said selectively operable switch for the pur-
pose aforesaid, together with electromagnetic ball

projecting means extending into said race and T¢

provided with hall operated swifch means in cir-
cuit with said electromagnetic projecting means
and said master switch, a bhall in said race, said
race heing arranged tc provide a low ragion ad-

jacent said projecting means, whereby said ball Tt
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will normally be disposed against the latter and
said switch means thereof, said projecting and
switch means being arranged in said circuitous
path so as to be repeatedly engaged by said ball
ag the latter travels in its eycle so long as said
electromagnetic projecting means is actuated by
said master switch.

i6. In combination, a dashpot provided with an
air velief valve, electromagnetic means arranged
to operate said valve, and switch means ar-
ranged in a control circuit with said electromag-
netic means and arranged to he operated dur-
ing a period of time determined by said dashpot,
said switch means and control circuit being ar-

ranged in such manner that the electromagnetic

means can be cnergized to operate said valve

only during a predetermined interval in the pe-

5

riod of operation of the dashpot and switch
means.

17. In combination, a dashpot, switch means
arranged to be set in closed circuit condition from
a normal open circuit condition, spring means ar-
ranged to return the switch means to normal con-
dition from set condition, g dashpot coacting with
sald switch means to regulate the rate of return
to said normal condition, s normaily closed air
rellef valve for said dashpot and adapted to be
cpexled to hasten the restoration of said switch
means to normal condition, ang electrically op-
erated means for opening said relief valve and
connected in a control circuit with said switeh
means so that the electrically cperated means can
be actuated only during =z certain time bhetween
the setting and restoration of said switch means.

BRUNO RADTKE.
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