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This tnvention relates in , uneral to elaentrlcal syrteme in which
are incorporrted & plurality of circutis, and contempleies the provision
of mechanisn for varying the electrical continvities and circult relatioms

of such a system im an irreglar or apericdic memnner.

As distinguished from the f{des of conirolliug the processes of the
sretem in an orderl)y sequence, the prerent invention has the opposite func-

tion rnd propoees maans to randomise the operations of such a syosiem.

in objact of {his iunvesntion 1s to provide a means of selecting
from a plurslity of available electricel circults a single circuit at
random, whioh elactrical circuit will be operative for a perlod of tinme,

the length of which depends upon one or several variable factors.

Another object of this invention is to provide apparatus for varying
the speed of rotating bodles by means of a friction drive mechaniem working
in conjunction with caa whrele of lrregular outline and operatively coordi-
noted with o aifferential gearing e eten for the purpose of opening and

olosing electrical oircuits for varying periods of time.

A further object of this invention is to provide a device, to be
used in conmnection with or ne en ettachment for, a sorting device, esuch
as & oard sorting device, for selecting from an azsortment of punched cexrds,

a set of cards which nre choren at random from the dbapic assortment,

[Declassified and approved for release by NSA on 09-05-2013 pursuant to E.O. 1352¢
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In order that the invention =nd its mode of application may be
readlly understood, thare ie disclosed in the accompanying drawing and

in the detuniled following description thereof, one form or embodiment of

the invention,

In the drawing, the single Figure shows in schematic form

an apparstus for carrying out the inwvention .

Referring o the drawing, 1 ie A pror, drivan hy any prime mover
such ar A notor M § gear 1 meshes with the two genra 2 and 2', having
different numbexs of teeth. Genr 2 is fixed to shaft ¥ and drives the
vom gear 4, which in turn, throvgh the train of gesrs 6, 6, 7, drives
shaft 8, on which is mounted csm S of irregular outline. Roller 10
rides on the periphery of cam 9 and serves to move lever 11, throuwgh a
suocenpion of angles which are determined by the depressione and elevations
of oam 9, The free end of lever 11 is connected by a pin 12 to 2 collar
13 which is fres %o slide up and down un shuft 3 dbut is independent of
the latter in i{ts rotation. The upprr end of collar 13 presses against
disk 14, which is als0o mounted on shaft T dut, by a slot and Bar arrange-
ment, ie driven by shaft 3. Spring 16 serves to keep the assembly 12,
13, and 14 in place on the shaft 3 and also to ocause the roller 10 to
follow the outline of cam 9. Disk 14, by frictional effeat, drives wheel
16, keyed to ahaft 17 so that as shaft 3 turns disk 14 turns and slides
up and down against the face of wheel 16, caucing shaft 17 to rotate at
conptantly werying speelds ao the roller 10 rides on the periphery of cam

9. OUn the shaft 17 1s mounted the commtator generally designated oo 18
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and a contact wheel 19, provided with a plurality of contsots 20,
gonnected in a random msnnar to the commusator ringe 21, 22, 23, 24,
6. Besting against the cammutator rings sre collectors 28, which are
connected o conductors 27 leading to {ndividual circuits, which cip~
cuits may include any oonventional means or instrumenialities suggested.
schematically as st 33 For utilising the randomising function of ‘he

present invention.

The astion of the members 2 40 1V inclusive is the same 2s
that of the members 2' to 17!, Shaf$ 17' rotates switch arm 30, oar-
rying dbrush 31 which sweeps ovey the sontacts 20 as it rotastees. Brush
30 is cennected to the oommon return condwctor 32 for the oirouits
®,, BRps Rz, R,, Bg are selected in the order of thre contaots 20
on wheel 19, but each sirouit is operative for & different interval of

tine,

In the drawing, speoifioc mechanieal prineiples are shown
for effecting the movements of the various parts of the apperaties, How=
ever, these ars shown only for the purpose ¢f demonstration of the prin-
oiples inocorporated in this invention, and 1t {s peinted out that any
other meochanical means for varying the angular velocity of the comamtator
18 rotating with contact Wdisk 19 and the contaot arm 39, either ssparately
or oondointly, will effect the rasult desirved. It 1is also pointed out
shat, while five commutator rings are deploted in the drawing, sny num~

ber may be used, and that $he number of contaots on the face of the

A



REF ID:A67820

) .-
- -y ] -
2 - 5 ’
v (3
%

fiek 19 way be squal 40 the number of conwact rings or greater by any
prasiicable mumbez. It #1l)l 2120 de noted that came 9 anmd 9' are

intented to Yo dalachadle and interchangendls, means being shown in
the drawing to facilitats romovwsl for that purpose, or to permit -

substitution of other cems of different shape.

'Ghn.ngee, wmodificatione and egquivalent srrangements are
sonsenplated within the scops of the invention as defined by the

appended claims 2
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Ve claim 3

1. In a mechaniwmm of the echaraster Gesoribud for controlliug an
elestric oircuit system, & sot of switlching devices having movadle oon-
neeting elements for establishing = plurslity of circuiy relations ; snd
means for varying the relation between seid elementis 1o effect & random '

operatlon of the »)riems

~ £« A mechanimm of the charncter Sswerided, comprising & wiring
systen and 1nclud:lng\tborein a sot of switching devices provided with
movadle contacts for eetadlishing a plurality of cfrouit connsctions
and means for changing the reiation between sald contacts for varying

poricds of time to effgct 8 random operstion of *he aystom, L

%. In a mechaniam for randomizingg the opsration of an eloo-
trical system, a set of swiiching devices provided with relatively
wowble sontast elements for estmdlishing a plurality of eirounit re-
1ations in said aysten}; and means for contimuously and aperiodioally wary-

ing the relation betwesn ssid elements,

4. In » mechanism of the character dsscribed, an elevtric
citounit system Somprisisg switohing devices provided with clcotriill
eontaets, snid doyica; being rotatadble with respeat to each othey for
cnar{luhina a plurality of efrcuit commactions ;3 & friction drive wechanism
for esoh of said devices, and 1nc11d£ng nens for LMQDOn@outl; and ditror:-

entially operating said mechaniems to affect a random operation of the

electrion]l system,

]
'



_ maany includes ocams of irregulsr contours individwally operabdle with maid

“: 6REF ID:A67820 1 ’

~

B, Yeans for randomising the comtinuities of an slaotricel system,
pcomrising An arvangemont of eircuits including & set of ralatiwgly
nb;ablc switching dsvices provided with contacts for establishing a
Plurality of different oircuit sonnections § meens for verying the
eironit connections, comprising frictiepal drive mechanisms operadie
independentiyywith said switching deviees; and mesia for chenging the
rate of mowvmment of said mechanisms to effect a random operztiem of

the sysiem.

6. In a mechaniem of the character descridved, & peir of rotating
bodies associated for 'npnratin movement ralniive to one another; friction
drives arrangad to move said bodles ludependentily; and means incluiing &
system of differential gearing and cans of irregnlsr contours operatively
coordinated with said gearing and with each of 2nid drives mflhiduall:

to effect aperiocdic movanent of said bodies ralative to one another.

V¢ A moechaniam of ths character dercridad for controlling ihe
opsration of nn elasirical system, eonp::hinc A rotatadle commutator
provided with contnct elemsnts and & rotatadle switching device operable
with said elements for establishing a plurality of sircuit gonnsctions 3
sad means to sffect s random eperntiom of s-id system coumprising gearisg
for driving sald commutntor and #aid ewliching device independently, and

mesas for differentislly controlling the oparation of ike gearing.

8+ A combination according to claim 7, in whish the last named

—

gearing.
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9. A combination ascording tc olaim ¥, 4in vhich the last named

means inclules o~me of different irregular ésontoure.

10. In a mechanimm for randomising the cperation of an electrical
systsa, in oombination, & rotatable commmtator provided with contas¥
elements and & rotatable conductor operadle with asid elements for es-
Aadlishing a plurality of oirouit connections; friction drives for ?perai-
ing »8id comeatator and said conduotor independeutly; and means ineluding
differential gearing, and cams of irregular somtours operatively coordinated
with said gearing and individually #ith each of said drives to very the

sircuit connections aperiodionlly.

1l A randonising mechanism of the sharacter deeoribed, copprizing

& rotatadle commutstor provided with a plurelity of contect elements and

a rosetadle condustor operable with said elements for establishing a plur-

slity of aircuit connections 4 and mesas for continuously end irrsgulsrly
eb,nginc the relative speed of satd em-uta.tor and snld conductor to vary
the oircuit sonnectisns apsriodically, said means {neluwding a friotion drive
opcrstt;e with the dommutator and conductor individnally, oame of irregular
sontours operatively coordinated with each drive independently, and gesring
for actuating the cams differentially.

12. A mechanism for controlling the operktion of an alectriosnl
system, comprising relativaly rotntadle switoling devices provided with
sooperating comtact slements for estadlishing a plurality of circuit con-

nwetions; and mesns for omntinuously and apsriofioslly warying the relstive

- v - ’ y - LY - T T
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rpeed of rotstion of #nid switching davices tp effaci random permutntions
of tha oirouils tsonnsotions, sald means comprising change speed driws in-
dividunlly operntive with eaid swiiching devices, interchangeable vsms of
differeut irregular gontours iadepentiently oparative with sald drives, smd
a Qiffarentinl genring system for apémtinc_ the cems and drives in oppesing

reolation,
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This invention relates in general to electrical devices in which are
incorporated a plurality of c;réuits, and in particular to any sorting device for
punched cards using an électric circuit for the zoning of a particularrcard.

It has for its object the p;ovision:of apparatus and means for automatically
arranging 8 large set of punched cards in a purely arbitrary or random order.

A further object of this invention is to provide a device, to be used in
connectlon with a sorting device, for selecting from an assortment of punched
cards, a set of cards which are ch;sen at random from the basic assortment.

"A further object of this invention is to provide a means of selecting
from a plurality of availgble electrical circuits a single circuit at random,
which electrical circuit will be operative for a period of time, the length of
which depends upon one or several variable factors.

A further object of this invention is to provide apparatus for varying
the speed of a rotating shaft by means of a frietion drive working in conjunction
with a cam wheel of irregular outline for the purpose of opening and closing
electrical circults for varying periods of time.

In order that the invention and its mode of application may be readily

understood, there is set forth in the acéompanying drawing and in thé dgtailed

following deseription thereof, a specific embodiment of ome form of the

invention,

Referring to Figure 1, which is a schematic diagram, 1 is & gear, driven

by a motor or clock spring mechanism, not shown in the drawing; gear 1 meshes
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with the two gears 2 and 2¢, having different numbers of teeth. Gear 2 is
‘fixed to shaft 3 aéd'drives the worm gear 4, which in turn, through the train
of gears 5, 6, 7 drives shaft 8, on which is mounted cam 9 of irregular outline.
Roller 10 rides on the periphery of camr9 and serves to move lever 11, through a
succession of angles which are determined by the depressions and elevations of
can 9; The free egd of lever 11 1is connected by a pin lglto a collar 13 which
is free to slide up and down on shaft 3 but is independent of the latter in its
rotation. The upper end of collar 13 presses against disk 14, which is also
mounted on shaft 3 but, by a slot and bar arrangement, is driven by shaft 3.
Spring 15 serves to keep the assembly 12, 13, and 14 in place on the shaft 3
and also to cause the roller 10 to follow the outline of cam 9. Disk 14, by
frictional effect, drives wheel 16, keyed to shaft 17 so that as shaft 3 turns
disk 1/ turns and slides up and down against the face of wheel 16, causing
éhaft 17 to rotate at constantly varying spéeds as the roller 10 rides on the
periphery of cam 9. On the shaft 17 is mounted qumutator 18 and a contact
bearing wheel 19, carrying a circle of contacts, 20 connected in a random
manner to the commutator rings 21, 22, 23, 24, 25. Resting against the commuta-
tor rings are collectors 26, which are connected to conductors 27 lgading to
individual circuits.

The action of the members 2 to 17 inclusive is the same aé tﬁat of the -
members 2% to 17!, Shaft 17' rotates brush arm 30, carrying bruch 31 which
sweeps over the contacts 20 as it rotates. Brush 30 is connected to the common

CONEIDERTIAL
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return conductor 32 for the circuits Rl; 32, R3, R£5 RS t& which conductors 27
lead,

Since wheel 19 and brush arm 30 rotate in different directions and at
constantlj varying speeds the circuits R,, 325 RB’ R&’ R5 are selected in
the order of,#he contacts 20 on wheel 19, but each circuit is operative for
a different iﬁterval of time.

In the draﬁing'of Figure 1 specific mechaniéal principles are shown
for effecting the movements of the wvarious parts of the drawing. However,
these are shown only for the purpose of demonstration of the principles
incorporeted in this invention, and it is'pointed out that any other mechanical
means for varying the angular velotity of the disk 19 and the contact arm 30,
either separately or conjointly, will effect the result desired. It is also
pointed out that, while five commutator rings are depicted in the drawing
of figure 1 any number may be used, and that the number of contacts on the
face of the disk 19 may be equal to the number of contact rings or greater by

any practicable number.
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