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17 -Claims.

. This invention pertains to electrical switching
apparatus, timers, and variators referred to here-
Jnafter as .a scrambling means or switch and
.characterized mainly by the use of motor-driven
.switch operating means and clutch means actu-
ated in an irregular pattern through the agency
-0f .an irregularly operating cam control.

"The .principal object of the novel apparatus is
the .operation of one or more control switches
&t irregular intervals with a practically imper-
.ceptible pattern of repetition whereby to scramble
the operation of the control switches for any
desired application, for instance, in conjunction
with amusement .apparatus wherein the control
Switches may be connected to render various
seoring . circuits operative or inoperative in a
Jighly varisgble manner.

JAnother  application .of .such a scrambling
switch may be in conjunction with various types
of .electrically operated training mechanisms, for
example, in g photoelectric marksmanship train-
ing apparatus.such as shown in U. S. Patent No.
2,442,240, .in which a simplified version of the
present apparatus is disclosed in Figs. 10 and 11
thereof.

"The present improvements are also useful in
conjunction with or as variants of the switching
mechanisms shown in U. S. Patents Nos. 2,291,749
and 2,138,243.

"The various aspects of novelty and utility char-
acteristic of the present improvements reside in
details .of the construction and operation of the
embodiments described hereinafter in view of the
annexed drawings, in which:

Fig. 1 is an exploded perspective of one. f01m
of .scrambler control;

Fig.:2 is a skeletonized and exploded.schematic
of a modified.form of scrambler utilizing a com-
pound form of scrambling cam;

‘Fig. 3'is a fragmentary side elevation of a con-
‘trol unit embodying the compound cam scrambler
‘Nustrated .in Fig. 2;

Fig. 4 is a transverse section of the compound
scrambling cam .means seen in the direction -of
lines 4—4& of Pig. 3;

Fig.5is a transverse sectional fragment of . the
‘secondary scrambling cam means of the device
of Fig. 3 looking in the direction of lines 5—5
thereof;

'"Fig.’6 is a transverse fragmentary section look-
‘ing in the:direction of lines §—=§ of Fig. 3;

A“Summary of operation” will be found here-
‘indfter.

"Referfing to Fig. '1.a motar 12, .caysed 1o bhe
"continuously running - during fthe .operation .of
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the scrambler, turns a-driving shaft 13 equipped
with a-conventional type of slip clutch including,
for example, a pressure spring 14 and one or-more
frictional clutch disecs 5, drivingly engageable
with -coacting clutch disc means 18, fixed to a
cam disc 171 having an irregularly developed cam
periphery 18, engaged by a riding brake or stop
pawl 19, urged by spring means 29 on pin 21 so
that the pawl {9 moves back and forth in re-
sponse to the cam pattern.

The cam disc 17 is provided with a plurality
of irregularly positioned stop pins 22, which bear
against a pivot.or stop arm 23 on a pivoted arm
24, turning on pin means 25 and urged toward
the cam by spring means 2§.

The stop arm 24 has an extension-24A which

rides on the irregular periphery 27 of a secondary

cam 28 on a driven shaft 29, concentric with the
drive shaft 13, with the result that the stop arm
24 will be moved in and out of the path of the
pins 22 varying distances at different times, and
when completely out of blocking position rela-
tive to pins .22 the cam disc 17 will take motion
through the action of the clutch means 15—16
and thereby.cause a similar in and out movement
of the brake pawl 19 and its integral stopping
pawl 19A, the latier being normally -urged hy
spring 20 into the path of a plurality of stop pins
30 on a driven cycling or stop disc'31 to free the
l1atter for rotation at various times through an-
other slip clutch means 32—33 provided said disc
is released for motion "in a manner now to be
described.

“The cycling or stop disc 31 isprovided with one
or more peripheral ‘brake ‘formations or notches
34 and 35 into which projects the stopping end
36 of an armature 37 -urged by spring -means 38
toward the disec, the foregoing parts constituting
a second pr-indexing brake means.

Energization of the ¢ycling solenoid 39 by any
-desired circuit means connected to terminals 46
‘will result in withdrawal of the stopping end ‘3§
from a notch 35 to free the-stop-disc 31 for rota-
tion through the intermediary -of clutch -means
32—33, it being understood that the-driving shaft
13 is disposed to rotate ‘freely within the driven
‘shaft 29 and drives the ‘second clutch means
32—33 for rotation of ‘disc 81 notwithstanding
the fact the cam disc {7 may ‘be arrested.

“The release of the cycling .and brake disc 3i
by -energization of solenoid means 3§ causes the
secondary cam disc .28 to rotate in step by reason
of the interconnecting rod means 42 between
members.28.and.3., there being one.or more con-
trol switches 43 actuated by cams 44 fast-on .the
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driven shaft 29, the switch or switches 43 being
adapted to having their terminals 46 connected
in any desired circuit to be controlled.

Upon release as aforesaid the cycling disc 31
may rotate not more than a half revolution in
the example shown, since there are two notches
34— 35. However, disc 31 may be stopped in any
of several positions between :the half-revolution
limits by impingement of any of the intervening
pins 36 against the stop pawl {8A; if the lattexr
happens to be in stopping position. As a resuld
switch or switches 43 may be operated various
amounts to close one or more contacts; it being
understood that in practice there are a plurality
of the cam and switeh devices 43—#£4 with the
cams displaced different- amounts, so that dif-
ferent switches are opened and closed different
amounts in the various angular positions of the
shaft 29.

From the foregoing description, it will now
appear that as soon as the cycling brake disc. 81
takes motion the secondary cam 28 is likewise
moved with s resultant displacement of the stop
arm means 28—24A and corresponding position-
ing of the stop pin 23, and the further result that
the cam disc 17T may or may not move varying
amounts to change the position of the stopping
pawl 18A as a result of the movements of the
riding arm 19 following the cam pattern on cam
dise 11.

Accordingly, the pattern of the cam periphery
18 and location of pins 22 on disec {71 determines
the stopping positions of pawl 18A, and in turn
the displacements of the secondary cam 28 deter-
mine the movements of disc 17 with the ultimate
result that the driven shaft 2% has its angular
position changed repeatedly but in a pattern so
variable as to. avoid predictable positions of the

" switch control cams 44 and the switches 43.

A further feature in the timing function of this
embodiment resides in the provision of a starting
switch {2A for the scrambler motor and a super-

" visory switch 47, having terminals #8 which shunt
the switch 12A, the contacts of switch 47 being
closed by the solenoid plunger 3T when the latter
is withdrawn to release the cycling or brake disc
31; thus disc 31 may start and stop a plurality
of times (depending upon the number and spac-
ing of pins 30) before the half revolution is com-
pleted.

Switch 12A is intended to be momenfarily
closed merely to start motor {2 at the beginning
of a predetermined period of intended operation,
and the solenoid terminals 48 are connected to be
momentarily energized by switch 40A preferably
simultaneously with the switch 124, as indicated
by the dash-dot line connecting said switches,
so that motor {2 starts and solenoid 3% is mo-

. mentarily energized long enough to withdraw the
brake stop 36 to permit the cycling disc 3f to
make the necessary half revolution, the time re-
quired for. the latter, however, being variable
for the reasons hereinabove stated.
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A primary cam disc 53 is arranged to float on
the shaft 51 and is normally stopped by stop pin
54 on pawl 55, part of the stop arm 56, which is
pivoted at 51 (analogously to stop arm 24 of Fig.
1). However, when the stop 54 is withdrawn
from pins 53A the cam disc 53 is free to be ro-
tated through slip clutch means 59 driven from

-shaft 51.

- A compounding cam 58, posmoned close to the
primary cam 53, is fast on shaft 51 and rotates
continuously, whereas the cam 53 may rotate
only intermittently when freed by stop 54.

-~ A ecam rider or brake pawl 60 is positioned to
engage the peripheries of both of the scrambling
cams 53 and 858 to be pivoted back and forth to

~dispose a brake or stop projection §1 in and out

of the path of pins 62 on a cycling or stop disc
63 ‘having stop notches 64 and 65 180° apart.
A second stopping or braking projection 66 on
solenoid plunger 871 (urged upwardly by spring
68) engages in either of the notches 64 or 65 nor-
mally to arrest the cycling disc 63. When the
solenoid 69 is energized by any desired means
through terminals 70 the plunger 67 is withdrawn
and disc €3 is freed to be rotated through slip
clutch means 72 driven from shaft 5f. o

Whenever the cycling or stop disc 63 is freed
for rotation as aforesaid @ secondary scrambling
cam 714, tied to disc 63 by rods 15 and floating on
shaft 51, rotates one or more control cams 76 to
actuate corresponding control switches 71 in
various manners for the control of circuits con-
nected to terminals 18.

The stop arm 56.is provided with a cam rider
56A riding the periphery of secondary cam 14 to
swing the stop arm 58 back and forth and posi-

‘tion the stop pin 54 variously for control of the

~ primary cam disc 53 analogously to the arrange-
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- In the embodiment of Fig. 2 the basic ele-

ments of the scrambler of Fig, 1 are reproduced
with additional scrambling means in the nature
of a compound cam means of modified character.
For purposes of illustration, the commercial em-

bodiment of the compound cam mechanism, as

shown in Figs., 4 through 6, is depicted sche-

madtically to include a driving motor 50, a driving
“shaft 51, and a pin dise 52 rotatingly fixed there-

to and providing an abutment for cluteh means
-§9, said driving shaft 51 extending through the
- ‘enfire control unit.

70
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ment of Fig. 1.

A feature of the arrangement of Flg 2 resides
in the use of a plurality of compounding cams 53
and 58 closely positioned and having their
peripheral cam formations correlated in accord-
ance with a predetermined desired camming pat-
tern such that the shifting of the cam 53 (when
freed by stop 54) will result in a compounding of
the net cam surface to be engaged by the rider
60 so that the cam pattern possible through the
relative displacements of the compounding cams
53 and 58 is greatly extended and rendered more
complex and unpredictable, particularly with re-
spect to possible repetitions of the possible per-
mutations over a relatively short period of time.

Stated in another way, the compound scram-
bling cam means makes possible in a compact
and reliably operating unit a greatly amplified
scrambling patiern, it being understood that the
cam means 83—58—T4 may be still further ex-
panded by addition of similarly interacting com-
pound and secondary cams and associated stop
means 54-—56A—60—81 to procure an even
greater complexity of scrambling action.

A further timing feature in conjunction with
the embodiment of Fig. 2 resides in the super-
visory switch means T for the mofor circuit—the
latter being momentarily closed by any operation
of switch 50A to start the motor and the solenoid
winding 69 being simultaneously energized by
switch T8A which may be arranged for joint op~
eration with switch 58A, as indicated by the
dash-dot arrow, with the result that solenoid
plunger 61 is attracted to close switch contacts
11, shunting the motor switch 50A so that the
motor is energized for the duration of a half
revolution of cycling brake or stop disc 83; how-
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ever, the -time :required for -disc 63 to complete
-satd “half revolution will be variable, dependent
apon the :spacing and number of stop pins 62,
:analogously to ‘the motor timing -circuit described
for:ithe-device-of Fig. 1.

‘In the commercial embodiment of the unit. il-
Tustrated in ‘Fig. 2 there is provided, -as .depicted
inPig. 3, a base plate 80 having parallel journal
plates 81 and 82 for the driving shaft 83 ‘from
‘motor 84, with the compound -cams §3 and 58
ssituated close together -and the cam 58 driven
through ‘the -clutch ‘means indicated at 58, while
‘the -cycling ‘stop and brake disc 63 ‘is. driven
fhrough -slip -clutch ‘means T2 and ‘is joined to
“the-secondary cam 74 and a plurality of coritrol
switch-cams T8 by thetie-rod means' 15.

‘Cams ‘16 -actuate their respective -control
switches 17, mounted on a bracket plate TTA.

“The -stop arm -56 -pivots -on pin means 57,
mounted -on offsets of the journal plate 81, and
is -yieldingly ‘urged ‘by the -spring ‘means 5§TA
“to-project-the stop screw 54 for engagement with
pins 53A on the primary cam 53 and also to-pro-
_ject the cam roller 56A for engagement with the
-periphery of the secondary cam 74.

One form of development of the compound
cam means is depicted in Fig. 4, from 'which it
will-appear that. the primary and compounding
cams 53 and 58 ‘may be angularly displaced
relative to each other to present -a -different pe-
.Fipherdl surface to ‘the cam rider 80—for in-
-stance, by assuming ‘that the lobe $3X were dis-
Placed in a clockwise direction toward the lobe
‘88X, thereby presenting to the rider ‘60 a longer
cam face than would be the case if said rider 69
~were to engage .either of the lobes 53X or 58X
alone.

From Fig. 4 it will also be .apparent how the
cam rider :60.and particularly its stop portion 61
may be permitted to move toward the left into
the path of any.of .the pins 62.

The engagement of the secondary cam rider
56A with the irregular peripheral portions of
the -secondary cam 14 is illustrated .in Fig. 5,
which .also.depicts the relationship-of one of the
.eontrol .switches 17 with one of the plurality of
.contrel cams 18 rotating jointly with the sec-
ondary.cam 74 (and the.cycling disc £3).

Jt will be .apparent that the number of cams
may be.increased to expand the compounding ef~
fect to procure .a . greatly extended resultant
Scrambling pattern; and this may be achieved
either by.the .arrangement depicted .in Fig. 1,
utilizing remotely situated.coaxial cams with in-
terrelated or mutually interacting stop brake
means, or by .the arrangement of Fig. 2 where
$he .compounding .cams are-adjacently situated
and have a.common rider to follow the resultant
.cam pattern, with a stop brake means for one or
more of the compounding cams to cause a shift
in the phasing or relative angular displacements
.of the several compounding cams.

Tt will also be understood that the cycling disc
‘may be contrived to have additional or different-
1y phased or angularly situated stopping notches
to modify the cycling action thereof. Moreover,
the supervisory switch means for the motor and
coacting with the cycling disc means may be
omitted and the-motor allowed to run continuous-
1y, or under control of any desired switch means

“to .achieve -continuous scrambing of the action
-~ of the control.switches.

- Summary of -operation
“The operation of ‘the.embodiment:of Fig. 1 has
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as its ultimate object a.scrambled or irregular.op-
eration of rotatably driven means-or controlled
instrumentality, such as -the cam switches:43.

Motor -12-is:started by operation of switch 124,
which has a jointly operated-switch -40A acting
-at the same time -to energize brake coil 39, the
latter attracting the plunger 37 to withdraw the
‘brake part 36 from notch 25 in eycling disc 31-on
the driven shaft 29.

Upon starting of motor :A2, the long  driving
shaft i3 thereof rotate and drives the secondary
-or -driven shaft 29 (which floats on -the :main
shaft 13) through slip-clutch means 32—33; and
as soon as brake or:stopping part 36 disengages
‘the notch 35, the.cycling disc will start to turn,
and the brake part 36 cannot ggain stop:disc:31
until another stop notch 34 comes around.op-
posite brake or stop part 38.

‘Where -the starting switch 12A—40A is:of ‘the
momentary variety, the holding switch:47 shunts
switch §2A to keep the motor running for at'least
one-half cycleof disc 31, because the brake plung-
er 37 maintains the hold switch 47 closed-owing
to the face that the plunger part 36 -rides on
the periphery of disc 31 until the next mnotch
34 is-available for it to enter.

So long as the secondary or driven shaft 29
is free to rotate the switch 43 will be actuated by
the cam 44. )

However, the device includes a first brake
means for starting and stopping the driven shaft
28 in an irregular manner, and this means in-
cludes a stopping pawl 19A urged by spring 20
to engage spaced stop pins 30 on the cycling
dise. '

The stop pawl 18A is moved into and -out of
position to engage the stop pins by the action of
a companion or riding pawl 19 oscillated by a
first cam means such as cam dise (7, which -is
also driven through a slip-clutch 15—16, so-that
it can be started and stopped by the withdrawal
or engagement of a second brake means includ-
ing the stop arm 23 with stop pins 22 on this
first cam dise 17.

In its turn, the first irregular cam disec IT is
controlled by a reflex brake means including the
oscillating arm 24 moved by pawl 24A which
rides another or secondary irregular cam means
28, whieh, however, is rotated by the secondary
or driven sleeve shaft 28, so that the operations
of the primary cam {7 in freeing the cycling disc
21 are reflexed back to itself by the secondary
cam 28, and there .is a mutual controlling inter-
action of these scrambling cams which can be
said to be a function of the irregularities.of their
respective cam patterns or peripheries LT and 27,
and the spacing and number of stop pins 22
and 30.

When the next notch 34 comes around to the
brake or stopping part 28 so that the latter.can
drop- into such mnotch, the holding switeh -47
will-open the stop motor 42, thus completing an
operating cycle.

The brake plunger 37 cooperating with cyeling
disc 31, constitutes a third brake means which
is operable independently of the other two brake
means {9—I9A and 23—244; and as many .stop
notches 34, 35 may be provided.as desired.on the
cycling disc for the third brake means. It will
also be noted that the spacing of stop pins 22.and
30 for the first and second brakes is not uniform.
It is contemplated that any number of controlled
instrumentalities .or switches 43 may .he used.

It 'will thus be seen .that the .embodiment .of

‘Fig. 1.employs.a:form .of -compounded -cam ‘vari-
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‘ating by employing at least two irregular cams i1
and 28 having & mutual or reflexed interaction
to achieve the ultimate irregular control motion
of the driven shaft and such-instrumentalities as
may be actuated by it. :

Moreover, the irregularity of movement of the
driven shaft is further controlled and influenced
by making the operation of the third brake means
or pawl I8A and pins 28 on cycling disc 31 irreg-
ular, as pointed out above.

In. the embodiment of Fig. 2, the prineiple of
operation is the same as that described for Fig. i,
with the difference that the compounded or re-
flexed cam action is expanded by adding to the
first cam means a compounding cam 88 in prox-
imity to the primary cam 53 so that the periph-
eries of both cams will (as the cam faces from
time to time permit) simultaneously be con-
fronted and engaged by the cam rider €0 of the
first brake system.

The tertiary or compounding cam §8 is fast on
.the main driving shaft 51 and rotates as long as
motor 50 runs.

- But the primary cam 53 (like cam {7 in Plig. 1)
is. driven intermittently through a slip-clutch
means 59, so that there is a relative angular dis-
placement between the primary cam §3 and the
third or compounding cam &8, which- changes
from time to time to define a resultant cam pat-
tern to the rider 62, as a function of the start-
ing and stopping of cam 53. - -

As in the case of the arrangement of Fig. 1,
the action of the secondary or reflex cam ¥4 is
reflected back to the primary cam means 53—588;
but this in turn will ultimately be reflected back

- to-the secondary cam, while the tertiary com-
pounding cam will affect the primary cam sys-
tem, or more properly, will affect the resultant
cain pattern of the compound primary cam sys-
tem as defined by the two cams 53 and 58.
__The two motors 12 and §0 (schematically repre-
senting the motor 84 of Fig. 3) are preferably of
the type having built-in speed reducing means so
that the main driving shafts 13 and 61 are turned
slowly to make the operations of the controlled
switch means 43 or 171 correspondingly slow in
the commercial embodiment of the device as de-
picted in Fig. 3.

Thus, the control device will be seen to include
the driving and driven parts with braking devices
operated by cams started and stopped thereby,
and the cam and brake actions being reflexive or
mutually interdependent to compound and ex-
pand or complicate the cam action over a long
cycle before the control pattern is likely to be
repeated.

The invention claimed is:

1. A scrambling and variator control including
rotatably driven control means, a drive shait
therefor, a motor driving said shaft, means pro-
viding a. yieldable coupling between said drive
shaft and driven means, a cycling brake disc ro-
tatable with the driven means, an electromag-
netically releasable indexing hrake cooperable
with said disc and operable to release the latter
for predetermined rotative displacements and au-
tomaticaily stop the disc thereaiter, a control in-
strumentality actuated from said driven means,
serambling stops arranged in predetermined an-
gular spacing on said cycling dise, a second brake
movable into and out of stopping relations with
said scrambling stops, scrambling cam means
driven from said drive shaft, said cam means
including relatively angularly shiftable cam ele-
ments, stop means actuated through rotation of
said driven means for intermittently effecting a
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shifting of the angular relationship between said
cam elements, a second brake coacting with said
cam means for movement thereby into and out
of stopping relations as aforesaid to hold or free
said cycling brake disc against rotation at times
when said first brake is released, circuit means
for energizing said motor, and circuit means for
releasably energizing said electromagnetic brake
means. :

2. Control apparatus according o claim 1 an
further characterized in that said scrambling cam
means includes at least two adjacently situated
cams robtatably coaxially, at least one of said
adjacent cams heing driven from said shaft
through yieldable coupling means, said adjacent
cams having peripheral serambling patterns de-
veloped for compounding by relative angular
shifting, as aforesaid, to alter the resultant pe-
ripheral cam pattern thereof, said second brake
having a common riding means presented to ride
said peripheral cam pattern for actuating the sec-
ond brake as set forth, said stop means acting
to hold the yieldably coupled one of said cams to
effect the relative angular shifting aforesaid.

3. A scrambling switch including a rotatably
driven switch member, a rotatable driving mem-
ber and motor means for driving the same, slip-
clutch means yieldingly coupling the driving and
driven members, 2 first scrambling cam rotated
through slip-clutch means by the driving mem-
ber, a second scrambling cam rotated with the
driven member, releasable brake means normally
holding the driven member against rotation and
actuated by said first cam to release the driven
member for rotation at. times and for prede-
terinined amounts of angular travel dependent
upon the scrambling cam mpattern of said first
cam, together with stop means for the first cam
and actuated by the second cam to stop and free
the first cam in rotation dependently upon the
cam pattern of the seccnd eam and the relative
angular relationships of bhoth cams. '

4. A scrambling mechanism for operating a
controlled instrumentality irregularly and in-
cluding a driving shaft and driving motor there-
for, at least a primary cam and a secondary
cam and yieldable clutch means drivingly cou-
prling said cams for rotation by said shaft, a
stop disc and an instrumentality-actuating mem-
ber driven jointly with said secondary cam, a
riding pawl following the cam pattern of said
primary cam and including a stop pawl moved
thereby into and out of stopping relations with
said stop disc dependently upon the cam pat-
tern of said primary cam, stop means arranged
irregularly on said stop disc for stopping co-
operation with said stop pawl in stopping rela-
tions as aforesaid, a second stop means co-
operable with said primary cam to stop and
free the latter in rotation dependently upon
movements of said second stop means relative
to said primary cam, said second stop means
including a follower member engageable with
said secondary cam for moving the second stop
means relative to the primary cam as aforesaid,
a controlled-instrumentality operating mem-
ber moved jointly with said secondary cam, and
a controlled instrumentality actuated by move-
ments of said instrumentality-operating member.

5. In a scrambling switch, a driving shaft, a
rotatably driven section including at least a
stop disc, a scrambling cam means and at least
one switch-operating member all coupled to be
jointly rotatable, slip-clutch means yieldingly
coupling said shaft and driven section, releas-
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able. brake. means. normally. holding, said.. stop
disc against rotation, a second scrambling: cam
means. and. coupled: by slip-clutch. means: to-be
driven from: said. shaff, said. second cam.means
coacting. with: said: brake means.to-move. and re-
lease:-the latter at intervals as .a-function.of the
cam . pattern of said second. cam. means,. stop
means actuated- by the first-named cam. means
for: holding: and freeing. rotation. of a cam. ele~
ment.of said-second-named: cam-means,. control-
switch-means. actuated by said switch-operating
member responsive to. rotative movements there-
of,. and: a- motor: energizable to. drive:said.shaft.

6. Apparatus according. to. claim: 5. and: fur-
ther characterized by the provision-of. an ener-
gizing’ circuit for said motor;. a starting switeh
in- said; eireuit, a- supervisory: running -switch
connected. to- shunt. said. starting switch: when
the supervisory switch is- closed,: an- eleetro~
magnetically- releasable: indexing. brake cooper-
able: with: said stop. dise..and normally. stopping
the:same at predetermined.positions; index means
angularly spaced- on: the stop: dise -and cooper-
able:with said:indexing brake to: permit a-maxi«
mum. determined .angular travel of said. dise be-
tween: said positions: when said:index brake is
released: and said disc: is free. to-rotate, said.su~
pervisory: switch-being: closed by: said index.brake
in:releasing operation. thereof whereby to-shunt
said-starting: switch.-and: hold the: motor in .op-
eration for a period atrleast sufficient to pw*mt
saidimaximum travel: of the stop-disc:

7.-In o scrambling switeh,. driving: and. driven
retatable- means- and slip=clutch.means. coupling
the-same, control-switeh-means-actuated by-said
driven means, releasable brake means: operable
to +hold or permit: unrestrained travel of said
driven means in rotation, changeable compound
cam means getuating said:brake means for the
purposes. aforesaid, said. cam. means. including. a
plurality of coaxially rotatable.cams. diiven. from
said driving means and at least one of which
cams is driven* as aforesaid: through: slip-ciutch
means:By said driving means-so as to be holdable
reldative | to-movement. of anotherrof said cams,
stop means: operable to:free: or drrest: rotation
ofithe:holdable one. of said-cams; and a: further
cam means rotatable with said driven means for
variably actuating said stop means to hold and
free the holdable cam and thereby modify the
resultant cam pattern of said compound cam
means.

8. In a scrambling control for switch mecha-
nisms, a drive shaft and means for driving same,
first and second scrambling cams driven from
said shaft, slip-clutch means coupling the first
cam to said shaft such that the first cam may be
held against rotation, a stop disc and third cam
jointly rotatable through slip-clutch means from
said shaft, a switch-operating member rotat-
ably driven by connection with said stop dise,
control-switch means actuated by said operating
member, a riding pawl engageable with cam
track portions of said first and second cams and
including a brake pawl following movements of
the riding pawl to act upon said stop disc in
different positions of the riding pawl determined
by either one or both of the cam tracks, ac-
cording to the relative angular displacements
of said first and second scrambling cams fromn
time to time, for the purpose of freeing or hold-
ing rotation of said stop disec, together with stop-
ping means actuated by the third cam, depend-
ently. upon the cam pattern thereof, for holding
the first cam to change the angular displacement
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between. the. first. and. second. cams, whereby 16~
tation of said stop disc.and jointly movalkle mem-
bers is.confrolled, in part at least, as a function
of the resultant cam pattérns of said first, second;
angd third cams acting at any particular time re-
spectively upon said. riding. pawi. and said stop-
ping means:

9.. The. combination. set forth.in claim 8 and
further characterized by the. provision of index-
ing parts on said. stop. dise, a.spring-urged inh-
dexing brake cooperable with said indexing parts
to. stop .the. disc. in predetermiined angular. posi=-
tions, and. means. for releasing said indexing
brake.

10. Apparatus accordlng to claim.8 and further
characterized by the provision of angularly spaced
indexing formations.on said.stop disc, an.electro-
mechanical. brake engageable with. said indexing
formations; means for operating said brake to free
and. hold the disc. for limited.rotation. predeter-
mined. angular. amounts. dependent.upon the. an-
gular spacing between:successive-indexing. forma-
tions, said driving means. for the shaft-being an
electric motor, an-operating.circuit.for said motor,
a. starting switch. in.said cireuit;. a supervisory
holding switch. operable to shunt. said: starting
switch-and actuated cooperatively: with said:elee-
tromechanical- brake. responsive- to. dise~freeing
operation.thereof for the duration.of any of said
predetermined.amounts.of limited rotation:of said
disc.-following energization.of said.motor. by.oper~
ation of said starting switch.

11. In. a- serambling switch, a- motor,. a-drive
shaft. driven: by. said mofor,- at least two. com~
pounding. cams,. one of which is driven through
slip~clutch means from.said-shaft-and the.other
of which is driven pogitively by said shait,.a.brake
member movable back and- forth by riding: en-
gagement: with- cam- track portiong of either. or
both of. said. cams-in. variable displacement. de-
pending upon a resultant.cam pattern determined
at.any instant. by. the. relative. rotative- positions
of said.cams with respect to-each other;.rotatively
driven. means. yieldingly. coupled: to Be. driven,
when unrestrained,. from. said shaft, control-
switch.means actuated by certain.movements-of
said.driven means; a rotatable.stop.- member mov-
able with said driven means, stop elements lo-
cated in a prescribed paftern of angular spacing
on said stop member and engageable by said brake
member in certain positions thereof to prevent
rotation of the stop member; additional stop ele-
ments located in a prescribed pattern of angular
spacing on at least one of said compounding cams,
a stopping device movable into and out of stopping
relation to said last-mentioned stop elements to
hold or free rotation of said last-mentioned cam,
spring means normally urging said stopping de-
vice into position for stopping engagement with
any of said additional stop elements on the com-
pounding cam positicned by the latter for such
engagement; means rotating with said driven
means and acting in certain predetermined posi-
tions of angular displacement thereof upon said
stopping device to move the latter out of stopping
position relative to additional stop elements on
the compounding cam, as aforesaid, together with
a second brake means operable to hold said stop
memper in certain rotative positions independ-
ently of any freeing action of said first brake
means, and means for actuating said second brake
means.

12. A variable-action control device comprising
a source of driving power including a -rotated
shaft; a first irregular cam means rotated through
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4 yleldable coupling with said shaft; a rotatably
driven means also driven through yieldable cou-
pling means from said shaft; an instrumentality
to be controlled actuated by said driven means; a
second irregular cam means rotating cooperably
with said driven means; brake means for the
driven means and actuated by said first cam
means to start and stop the driven means inter-
mittently as a function, at least, of the irregular
cam pattern of said first cam means; a reflex
brake means actuated by the second cam means
intermittently as a funection, at least, of the irreg-
ular cam pattern thereof, to arrest and free the
first cam means for intermittent rotation.

13. A control device according to claim 12 fur-
ther characterized in that said first cam means
includes a compounding cam system comprised
of at least two cams, one of which is rotated by
said shaft relative to the other when the latter is
arrested by said reflex brake means, and the re-
spective peripheries of said compounding cams
define in their relative angular relations a change-
able resultant cam pattern.

14. In a variable confrol mechanism, a drive
shaft and a driven shaft; slip-clutch means cou-
pling said shafts; a first cam means rotated by
the drive shaft; a second cam means rotated by
the driven shaft; a first brake means actuated
by the first cam means for holding and freeing
the driven shaft; a reflex brake means actuated
by the second cam means for holding and freeing
the first cam means; a third brake means oper-
able independently of the first brake means and
the reflex brake means for controlling operation
of said driven shaft; and g controlled instru-
mentality actuated dependently upon rotation of
the driven shaft.

-~ 15. In a variating control device, a driving
member and a driven member; slip-clutch means
drivingly interconnecting said members; a first
cam Mmeans rotated by the driving member
through slip-clutch means; a second cam means
rotated by the driven member; a first brake means
operable to hold angd free the driven member and
actuated by the first cam means; a second brake
means for holding and freeing the first cam
means and actuated by the second cam means;
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and control switch means actuated by the driven
member.

16. In & variating control device, a driving
member and a driven member; slip-clutch means
drivingly interconnecting said members; a first
cam means rotated by the driving member
through slip-clutch means; a second cam means
rotated by the driven member; a first brake
means operable to hold and free the driven mem-
ber and actuated by the first cam means; a second
brake means for holding and freeing the first cam
means and actuated by the second cam means;
and control switch means actuated by the driven
member; o third brake means including a eycling
member rotating with said driven member and
having angular spaced stopping parts thereon
cooperable with the third brake means whereby
the latter can stop the driven member only in
certain rotated positions thereof.

17. For a variable control device, compound
control cam means including two cams mounted
to rotate about a common axis; means for jointly
rotating said cams; means yieldingly coupling at
least one of said cams for rotation by the ro-
tating means as aforesaid, such that the one cam
is holdable and can be held while the other is
rotatively displaced relative thereto, said cams
respectively having peripheral cam patterns cor-
related such that the two cams in various condi-
tions of rotative displacement with respect to
each other will jointly define a resultant cam pat-
tern which changes according to such displace-
ment; and brake means for holding and freeing
the holdable cam to effect relative displacement
of said cams and change the resultant cam pat-
tern as gforesaid.

DONALD E. HOOKER.
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