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Electrical Switching Mechrnism

Thie invention relates to a switching mechanism end proposes a
mechanism of thie character for sutomatically establishing and/or
varying circuit connectlions in a randonm order.

As distinguished from the idea‘éf performing switching operations
in an orderl& sequence, the present invention contemplates an opposite
function and-érovi&as meang to vary th; circult connections in an
irregular, eper;odic or fortuitous manner, %The invention contemplates
an operation which affords opportunity for the lsws of probebility te
function in egtablishing the vari;ticﬁ in clre.i4 connections, rathepr
then an operation controlleé by the uemal laws of direct cause and effect.

An object of this invention is to provide a means of sslecting from
& plurality of available electricel circuits e single eircult at random,
which electricel circuit will be operstive for a period of time, the
length of which depende upon one or several varisble factors. .

Adnother object of this invention 18 to provide apparatus for varyinq :
the mpeed of rotating bodies by means of & friction drive mechanism N

~

rorking in conjunction with cam whesls of irregular outline and operatively
’ )

coordinated with a differential gearing system for the purpose of opening AN
and closing electrical circuits for varying periods of time,
4 further object of the invention is to provide & device in the
neture of a fortultously-opereted device for selecting from a large
assortment of punched cards, & random sample. . )
4 further object of the inventlon 1s to provide a device in the

nature of a scrambling device for arranging in a purely random sequence,
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& large number of punched cards origim;lly arranged according to &
definite ssquence, auch‘u &n alphebeticsl or numerical sequence. For
exanple, in the well-known card-sorting machines employed inm accounting
or etatistical work, the function of the machine 1e to arrange a large
number of punched cards in a sejuential order, such es slphadetical or
numericsl. In certain types of operctions with punched cerds it is often
pecessary to di:aarrange the cards oo as to destroy the original sequential
order snd bring the cards into & purely rendom order., However, once s

large number of cterds has been geguentially erranged, any attempis to

o Wt

destroy the arrengement by shuffling the cards would be extremely tedlous ;

el

and many cards would be'damaged. In the present invention, the device |
if opersted in connection with an ordinary card-sorting n'mehine, would \
permit,of placing a sequent.i«lly-—ordéz:ed bateh of cards in the machine A
and taking out of it & purely fortuitously-ordered batch of cards, o \‘
In order that the invention and its mode of application mey be )
readily understood, there is disclosed 1n the accompenying drawing and Y

in the detailed following desoription thersof, ome form or embodiment of =~

the invention. : §\.‘ }
In the drawing, the single Pigure shows in schematic form an appars-~ \\ i\

tus for carrying out the invention, \ :‘s
Referring to the drawing, 1l is o gear, driven by any prime mover & \7

such se & motor M; gear 1 meshec with the two gears 2 end 2%, haoving
a1fferent numbsrs of teeth. Geer 2 is fized to shaft 3 and drives the
worm gear 4, which ia turm, through the train of gears 5, 6, 7, drives
thaft 8, on which is mounted cam 9 of irregular outline, Rollet i.O rides
on f;he periphery of cam 9 and servss to move lever ll, through a succession

of znglec which sre determined by the depressions and elevations ;)f cam 9.
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The frea end of lever 11 i3 connscted by & pin 12 to 2 collar 13 which 'j
is free to clide up end dbnﬁ on shaft 3 but 12 independent of the latter
in 1ts rotétioﬁ. The upper end of collar 13 presses ageinst digk 14,
which is clso mounted on shaft 3 but, by & elot and bar arraangement, 1s
driven by shaft 3. S8pring 15-serves to keep the assembly 12, 1%, snd 14
in place on the ghaft 3 and also to ceuss the roller 10 to follow the
outline of cam'?. Disk 14, by frictional effect, drives whesl 16, keyed '
to shaft 17 so that us shaft 3 turns dlek 14 turns and slides up end
down against the face of wheel 16, causing shaft 17 to rotate at constantly
varying speeds as the roller 10 rides on the periphery of cam 9. On the
shaft 17 is mounted the commutator generally depigneted as 18 and a contect
wheel 19, prévided with a plurality of contacts 20, connected in a random
nenner to the commutator rimge ‘21, 22, 23, 24, 25. Resting ageinet the Y
commutator rings are collectours 26, which are coanecoted to conductors 27
lezding to individual circults, vhich circuits may include any conventloz-lgl .
means or instruzentalities augxéstod schematicully ap at 33 for utilizing
tho rendomiszing function of the present invention, \\\

The actlon of the members 2 to 17 inclusive is the same as that of \\\
the membere 2' to 17'. Shaft 17' rotstes switch arm 30, carrying brush 31 N
which sweeps over the contects 20 as it rotates. The commutator sasembly
shich essentizlly comprisee comsutator 18 and its sseociated parts, includ-
ing contact wheel 19, mey be regarde? as one component of a switching deviece,
while switch arm 30 carrying brush 31 may be regarded as the other component
of said switching device. Brush 31 ie connected to the common return
conductor 32 for the circuits !1,

By By Ry By to mhich conductors 27
lead, Since wheel 19 anﬁ brush arm 30 rotate in different direetion; and

st constantly varying speeds, the circuite Rl, Rz, R3' RA’ and R5 are \

]
]

[ .
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gelacted in the order of the contacts 20 on wheel 19,‘but sach circuit
is operative for & different interval of time,

In the drawing, cpecific mechenical principles are shown for effect-
ing the movements of the various parts of the apparatus. Howsver, thesse .
are shown only for the purposé of Jdemonsgtrstion of the principles incore
porated in this invention, and it is pointed out that sny other mechaniocal
means for varying the sagular veloclty of the commutat:or 18 roteting with
contaet: 3igk 19 and the contact arm 39, eithser seperately or conjolntly,
will effect the r;ault desired, It is zlso polnted out that, while five
conmutator ringe are deplcted in the drawing, suy number may be used,
gnd that the numbar of contacte on the face of the dlsk 19 may be equal
to the number of contact rings or greatar by any pra'cticable ausber. It
wiil also be noted that ¢ame $ and 9* are intended to be detachable and
interchengesble, mesns being shown in the drawing to facilitsts removal
for that purpose, or to permit substitution of other came of different
shape.

Changes, modifications and equivalent arrangéments are contemplated
within the scope of the invention as defined by the appended claimst

6. In a mechanism of the character described, & palr of rotating
bodles assoclated for operative movement relative to one ancthery friction
drives arranged to move sald bodiees indepesndently; and means incluling &
systen of differential gearing and cams of irregular contours operatively
coordinated with eeid gearing and with each of said drives individually
to effect zperiodic movement of said bodies relative to one another.

7. & mechanism of the character described fop controlling the
operation of an eleotrical system; comprising & rotatable commutator
provided 'with contact elements and & rotatiables switching deviee operadle
with said elements for establishing a plurality of circuit connectionsj
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and nm‘ms to effeet a random operation of said systen comprizing gearing
for driving said commutator and sald switching device independentily, and
meens for Aifferentially controlling the operstion of the gesring,

8. A combination sccording to cleim 7, in which the last named
meang includes cams of 1rreg'ular contours individyally operable with said
gesring.

9, A combination goccording to claim 7, in which the last named
mesns includes c;ams of different irrezular contours,

3O, A svitching mechanlsm comprising in combinstion, & rotatabdble
commutator provided with contact elements and a rotatable conductor operable
with said elements for establishing a plurality of ci.rcu:l:t counactions)
friction drivea for opersting said coxf_;mutat:or and said conductor indepeni-
ently; and means including differ;‘nt::al gearing, and csms of irregular
contours operstively coordinated with gaid gearing snd individuslly with
each of ssid drives to vary the circuif. connections eperiodically enmd in
& random order, . -

11, A reandomising switching mechenism of the charsoter described,
comprising a rotatable commutator providm'i with & pluralit.},.* of comtact .
slements and & rotatable conductor opersble with said elements for establish-
ing & plurslity of eircuit counsctions; and means for continudusly and \
irregularly changing the relative spsed of sald commutetor and said con- %\
ductor to vary the ciroult eonnecti:ons aperiodically, said means including
& friction c:h-iire operstive with. the commtator and conductor individually,
cams of irregular ‘contoura ope?atimly coordinated with gach drive inde~
pendently, and gearing for actunting the camg differentisily.

12. 4 mechamiem for eontroiling the operztion of an electricsl .
system, comprising relatively rotatable switohing d&vieesr provided with
eoop;uting contact elements for osteblishing & plurality of circuit conw
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!

nectlonsy and mesns for, continuously and aperiodleelly varying the relative
spesd of rotetion of sald switching devices to effect rundom permutations
of the circult connections, said means comprising change speed d;ivas ine
dividually operstive with gnid switching devices, interchangeable cams
of différe?t irregular eonioura independently operative with sald drives,
end a' differential gsnring system for operating the cams and drives in
opposing relation, ' \\\
13. 4 mechanisn of the cheracter described, comprising & set of N
gxitching devices provid;d xith movable contacts for establishing a
plurelity of circuit conngctiona; and mezas for varying the relation het'éan
sall contacts'in & random order;
1., & mechanisn of the character descridbed, comoprising switching

components movable ralative to sach other and provided with contacts for

establishing 2 plurality of circuit connsctionsj and msens including

cans of irregular contours operative with each component for vafying the ﬁl
\

relation of the contacts iz a random order.

15. A switching mechaniss comprising rotatable components, sach
provided‘with operatively releted contact elements, and one of seid
conponents including a plurality of commutator rings having its contact

elements electrically connected in random ordery and meens for rotating

s831d components in oppoeing ralaéion for varying the connection betwean
contact elements of the respective components aperiodicelly,

16. & switching Aavice comprieing componente provided with elsetriesl
contacts, said components being rotatable with respect to each cher for ﬁ\k
egtablishing & plurality of circult comnmectiona; s friction drive mechggism
for ‘each of gaid components, and including means for independently and = ﬁ

differentislly opérntins seid mechaniema to vary the circuit connections L)

in & random order., ' Y
4
J



REF ID:A67722

17. A switching mechanisnm, ;ompriaing relatively movable components
provided with contacte for establishing a Plurality of different circuit
connections; means for varying the circult connections, comprising frictional
drive mechanisme operable independently with said componentss and maaﬁa for
changing the rate of movement of said mechanisms for randorizing the circult
controlling overation of the contacte.

18. A mecheniem of the chrracter desoribed compriging = set of ewitche
ing devicee provided with movcble contacts for establishing intermittent
circuiﬁ connections; und means incluling elipping friction drive elements
for varying the rote of movexent of s£id devices in respzet to the time
interval betwsen the successive operstions of any glven circuit. n

19. 3 switcbing device comprising componeuts nrovided with electricel
contacte, e8ld components being movably assoclated for estoblishing inter- }2{

mittent circult comnections; ani mosns for wirying the relative rcte of \

povement of seld components independently and differentislly to change the \

—_—
- ——

-

e

time faterval between circuit controlling operctionz of any given circuit,

20. A switching mechanism comprising relztively movable components,

-

provided with elsctriozl contacts for estczblishing intermittent circuit
connections; wezne for v-rying soid connectlons, incluiing differential slip- '5
disk driving systeme operable with each of szid componente for rendomizing 3
the intervals of time between successive onerctions of eny given circult. ' i
21, A switéhing machenisy comprising relsiively movable components, )
provided with operatively aszociated contact elements, one of saidl compoaents
having its elemente arrsnged in any order; and means for moving said comnonents

relative to each other vhereby the time interval between the opening and

closing oper-tion of sny given elrcuit is varied aperiodicslly.
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22, A switching mechanien comprising rotatable comvonents, esch
orovided with operztively relutel contect eclemenis, rnl cune of said components
beving its contect elements alectricrlly connected in o fortuitous order;
and means for vorying the relgtive rate of movement of paid componente {9?
' intermittently :.nd aperiocdicrlly effectinz the operation of any given airecult,
23. In 2 mechanlsm of the character described, complemental cwitching
devicee each provided wmith electricnl contacts, cne of sald devices haﬁing
ito contacts spaced atlirragulnr intervals with respect to saech other ond
elsctricelly interrelated for establishing a plurslity of circuit connactiona%
and means for independently snd differentially operating ssi4d devic?a 'Perabyx
the contacts sre caused to effect circuit connsotions at wvarying time 1ntertaﬂb.
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