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e . 14 Claims..

This invention relates to a speech privacy sys-
tem in which the speech waves are dwrded into
fregments on a time
fragments are transmitted with different amounts
of time deley in, eeeerdence Wlth a code. Par-
ticularly, the present invention relates to a code
changing appraratus for use in such prwa,cy SyS-
tem so that one of a ph 1rel:1ty of codes for vary-
ing the time d elay between the 1nd1v1dual speech
.fraement can be selected manually When de-

sired or eutememeeuy at preselected tlme 111—'

mtervels

As the secur ity afiorded hy & ﬁxed c:od e privacy
system eennet be relied on beyond the time period
required by an unsuthorized intercepter to break
the code, it is deszrable te he able to ehange the
cede from time to time. In the cas.._, of a mis-
sion of errele*les for example, reumrmg a time
‘In excess of the Sec ur1ty time period, one or more
chenges of the code might be desirable during
the mission. Under the etress of errcumstances
attendmg the missicn the changing of codes
mlght be negleefed oT overlooked entirely if it
involved several hand memt}uletmns which were
cumbersome, eertlculeriy when they were to be
perfermed by an cperator with a gloved hand.

(CL 179—1.5)

hasis and the mdwﬂuel |
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Accordingly, the present invention contemplates

code chfngzrg apparetus adapted for the auto-

matic eeleewoe of mﬂnrmuel cedes at prede-
ter“rlmed time intervals, or for the manual se-
lection of mrjlvrduel codes by & smele hend op-
eretlen

A generel chiect of the invention is to provide
for the expeditious eeleetmn of each of a plu-
rality of individual codes in a speech prrvacy

system
In a gpeech rrivacy system of the tyee drselosed

in the eenendme appli catlf}n of P. G, Buhrendorf,
'Serlel No. 450,418, fls ri July 10, 1942, speech
waves are reeerded on & sultable medmm such
as 2 mevmg magnetic tene and are 1epr0duced
from this record by plurality of reproducer
_megnete spaced along the medium such that the
| 'tune order of sendm"f eat fragments of the epeech
waves can be varied. A rotary distributor com-
pI'lSlIlﬂ‘ o plurality of interlaced sets of segments
and a brush  passing theregver -breaks the
recorded speech waves into fragments of definite
'lenn*th each being of a small fractmn of a second
duratmn A card perforeted in accordance with
a preseleeted code controls the effective connec-
tion of any reproducer magnet to any drstrlbuter
 gegment of each interlaced set, and thereby varies
the time delay between speech frﬂgments In re-
ceiving, each speech fragment is again delayed

 between the recerdmg medium and d1etr1butor

hrush so as to be supplied to 2. spﬂeeh wave trens-
lator in its preeer time erder |
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In a speeiﬁc' embodiment which is intended
Buhrendorf type, the present mventlen is con-
cerned with a switching mechanism associated
with each interlaced set of distributor segments
for varying the time sequence with which the
speech fragments are supplied te the distributor
brush, and comprises a plurality of nermelly open
contact pairs each of which includes ail ero..rgeted
contact capable of being ﬁe}'ed at cne 1d and
a relatively fixed contact. The contact pairs are
arranged in spaced relation in a plurality of
vertical and hor 1zonte1 rows such that each verti-

cal row of ﬁxed centects is cennected to a dis-
-trlbutm segment ef one mtelleeed set a,nd eeeh

horlzoatel row of ﬂemble contacts is connected
to one reproducer magnet. A plurality of cards
each of which is provided with two different sizes
of perfor ations, whose tetel number is equivalent
to the total numb r of contact pairs but the
smaller ones limited to tne number of distributor
segrments in t"1e one mterleced set, mtermlngled
and arranged in vertical and horizontal rows
corresponding to these of the contact pairs, is
stacked on thﬂ upper erlds of the ﬂemble con-

tacts.

The uppermost ends of these contacts are Gis-
posed in proxnmty of thE-lI' associated fixed con-
tacts which are &1,::9 positioned above the top
card of the stack. Each card teu.,hes the flexible
contacts at the SHI&H&I perforatrens SO that such
contacts are ﬂexed When the card is moved in g
horizontal -direction a predetermmed dle&j..lCe
Thus, each card serves to cmmect the repr edueer
magnets to the dlstrlbuter segments of the one

interlaced set in a sequenee in acﬂereaece with

the coding of the smalier per forations alone. A
device manually or eutem atically oaereted selects
individual code cards in the stack and moves
them the predetermined horizontal distance for
effecting a different interconnection of the re-
producer magnets and distributor segments of
the one interlaced set. As there are two inter-
laced sets of distributor segments in the specific
embodiment of the inveniion, the two SWi tel:i.lrp*
mechanisms for such two interlaced seis ale OD-
erated simultaneously for conneciing any repro-

Aducer magnet to eny dlstllr;}ht(}l megnet of each
interlaced set. .

The 111V61’1t10‘“1 will be r8dd113‘ ungder stoed from
the following description teken together with the
eceompanymg drawings in which:

Fig. 1 is a schematic circuit diagram of a com-
plete two-way terminal of a speech privacy sys-

tem with which the specific emeemme*lt of the

invention can be employed;
Flg 2.18 8 fragmentary v1ew in perspective, of

! (il



. 3
thie cress bar eode swﬂ:eh and one perferated code
uald

2 408,350

- Fig. 3 shows in euulme hew a single cede bex o

Would be connected in the system;

- Fig. 4 is a block diagram shewma how the ap-"

'

paratus of Fig. 1 weuld be dlspesed for four-mre :

transmission;

Fig. 5 shows a detail modlﬁcatmn of a portmn |

of the circuit of Fig. 1; |

Fig. 6 is a plan view of ohe card perferated in
~accordance with one code; -

Fig, 7 is an exploded perspectwe view of the
code box for contammg a stack of perforated cede
cards;

Fig, 8 is a fragmentary plan view of the right-

‘hand end of the code box in Fig. 7 showing un~

- 39—35 of Fig. 29;

‘operated and epurated positions of the code cards

- therein;

Fig. 9 is a rear view of a single code smtchmg_

‘mechanism;
- Fig. 10 is a plan view of a smgle cede smtchmg
meehamsm

- Fig. 11 is a front Vlew ef a smgle eode swﬂseh—
ing mechanism: -

- Fig.121is a side elevational view, partly in sec-
tion, of a single code switching mechanism:

20

Ry

25

tacts in the cross bar switch of the speclﬁe em-~

bodiment of the invention in Figs. 1 and 2:
Fig. 14 is a perspective view of another YOW of

- embodiment of the invention in Figs. 1 and 2;
Fig,. 15 is a fragmentary perspective view show—'

30

4 .
nermaﬂy opened eentact palrs and ene closed Con-
tact pair;. |

Fig. 32 is a side elevational view of a doubie code

| _smtchmg line mechanism;

- Fig, 33 is & sectmn_al view taken along the line

_33—@3 of Fig. 33;

TFig. 34 is similar to Fig. 32, showing the condi-

| -tlon for the insertion and remeval of the code

boxes in the double code switching mechanism:
Fig. 35 is a sectional view taken along the line

Fig, 36 is a cress-sectlonal Vlew taken aleng
the line 36—3% of Fig. 29;

Fig. 3% is a sectional view taken along the lme
31—371 of Fig. 32;

Fig, 38 is a sectmnal view taken along the line

' 38—38 of Fig. 29;

- Figs. 39A, B, C and D are sectmnal views taken
along the line 3%8—38 of Fig. 29, showing vari-

ous positions of the locking cam, including the

device for releasing and locking such cam; and

- Fig. 40 is a sectional view taken aleng the line '.
40—40 of Fig. 34.

Referring to Fig. 1, ‘the prwaey system shewn

‘enables speech svoken mte microphone {8 to be

| e sent out in scrambled form over radio transmitter
Fig. 13 is a perspective view of one row of con-

f1, and enables speech so transmitted when re-
ceived on radio receiver {3 to be received as in-

‘telligible speech in headset 4. Transmission and -
reception could also be by wire as well. |
contacts in the cross bar switch of the specific e

The scramblmg of the cutgoing speech and the

~.unscrambling of the incoming speech is accom-

ing the assembly of one row of centact pairs

- controlied by one operated code card;

- Fig. 16 is a sectional view taken aleng the line
16—I6 of Fig. 12:

Fig, 17 is 2 suie elevation of the heusme' for

& single code switching mechanism;

Fig, 18 is a plan view of the housmg for g singile
code switching mechanism; |

Fig. 19 is a sectional view taken aleng the line
[5—19 of Fig. 12 showing the pawl and ratchet
-wheel In its final position after rotating the code

~card selecting drum one full step;

30

- R, and reproducer magnets A .
-erasing magnet is not shown. The cemmutater

40

~ Fig. 20 is a view taken similarly to Fig. 19 but
showing the pawl and ratchet in the position due

to the energization cycle of the magnet coil;
Big. 21 is a partial side elevational view show-

Ing how the card selecting drum is disengaged

from the code cards to enable the changing of
the code box without damaging the code cards;

ig, 22 is a partial side elevational view show-

ing the code card selecting drum provided with

a finger grip for manual operation;

- Fig. 23 is a front view of a medlﬁcatlen oper
ated by a clock apparatus;:

Fig. 24 is a fragmentary side elevatlenal view of

the modification of Fig. 23

- Pig., 25 is a bottom Vlew of the medlﬁcauen

- Shown in Fig, 24;

50

‘the

blished by magnetic tape {5, commutator 15 (Qaid

out in a straight line) traversed by brush {7, and
plurality of magnets associated with the
magnetic tape and comprising recording magnet
. I. The usual

segments and reproducer magnets are intercon-
nected through code boxes {8 and {9. Each of
these boxes contains a plurality of cards per-

- Torated in advance in accordance with a prese-

lected code and arranged in stacked relation.

‘One card from each box serves to condition the
system for transmitting and/or receiving scram-
‘bled speech in accordance with two codes inter-
laced with each other.

The mechanism which
selects Individual cards in esch code box and

‘which constitutes the subject-matter of the pres-
ent mventmn Wlll be deserlbed in detaﬂ herem--

- after.

- The eperatmn of the system ehewn in. Plg 1

will now be briefly described to provide such back-

ground as is necessary to a full understanding
of the code card selecting mechanism constitut-

“Ing the present invention. Let it be assumed that

" the communicating parties have agreed on the
~codes that are to be used at a particular time
- and that perforated cards embodying such codes

60

Fig. 26 is a view taken along the line 25-——-26 Of

g, 24:
Higs, 27A, B, C and D shew various operatmg

in Fig, 24;

Iig. 28 is a frent view of a, double cede smtch- |

ing mechamsm

Fig. 29 is a rear view of a deuble code smtch-
ing mechamsm | | |

are selected in the code boxes {8 and (8 at each

station, in accordance with the present invention

to be explained later,
may be two or more.

of which stations there .
The sending of a start im -

- pulse from contacts 35 of the transmitting sta-

 positions of certain cams in the clock apparatus .,F-js?-brush iT is on start seoment 23.
tion g release magnet 20, ‘when energized, releases
- latch 3,
~brushes 1T at all stations to start out On 8 revo-

70

Fig. 30 is a plan view of a deuble code smteh- .

. mg mechanism;

~ Fig. 31 is a sectlenal view taken aleng the line
81—31 of Fig. 28 showing the relatm_n between

tion releases all brushes (T at all stations when
At each sta-

TFigs. 1 and 5, and thereby allows the

luticon in phase with each other. |
Assuming first that the station shewn in Flg

-1 is to ftransmit scrambled speech and as such'
_station is normally in the receiving condition the
- talking party presses button
75

2 to supply talking

current from battery 486 via key 41, winding 42,
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T,

5

radio choke 42 and contact 44 of button 12 to
microphone 18, and at the same time speaks
thereinto. Ceontact 4% of button (2 closes an
energizing circuit for relay 32 from battery,
through the operating winding of relay 32 and
radio chcke &8 which relay operates and locks
up through latch 3! to ground. The operation

of relay 52 serves to supply energizing current

from the battery asscciated with its outer arma-
ture and lead 87 to relays 25, 25, 27, 28 and 29,
all of which operate to condition the system for
the transmission of speech.
nects receiving lead 28 from radio receiver {3.
Relay 28 opens receiving branch conductor lead
.48 leading to receiver $4 and closes sidetone lead
29 thereto. Relay 2T connects lead 56 to radio
transmitter {1. Relay 28 opens the receiving cir-
cuit for the start pulse. Relay 29 closes the start
pulse generating circuif which will be herein-
after pointed out. | L |
Speech current from microphone €8 are applied
through button 12, key &{, primary winding &2
of input transformer E&f, amplifier 52, output

transformer 53 including winding &4 and lead 935
to the recording magnet R. Tilter 58 eliminates ¢

g signal band cf frequencies of thie order of
2000 cycles which frequency band is reserved for

transmitting the starting pulse to be explained

later. The speech currents are recorded on the
moving magnetic tape {5 and then passed along
to the reproducer magnets A ... L A portion
of the speech criginating in microphone 10 is
diverted from the output of amplifier 42 via out-
wut transformer 33 including winding 54 and over
lead £9 to the headset (4 so that the talking
party can gauge the loudness of his speech Input
to the system via microphone 10,

Tha code boxes 8 and {8 permit cCross-
eannections between any commutator segment
and any reproducer magnet of each interlaced

Relay 29 discon-

6

control erids of amplifier 52 and gas tube 72,
varying as the level of the input varies, so as to
maintain a substantially constant ocutput level.

' The bias on the amplifier §2 controls the sensi-

10

- tion between sighal ang

tivity of the gas tube 72, increasing or decreas-
ing it ag a function of signal level to maintain
the time of release of the latch 31 independent
of receiving level and to maintain the discrimina-
speech level approxi-
mately constant. | |

The system of Pig. 1 may also be used for

- sending tone telegraph by means of a key 31

20

e
e 1

{)

set so that as brush #7 sweeps over any given

segment any preselected reproducer magnet can
" be connected at that time to the brush. By
properly placing certain perforaticens In the code

~cards. as will be more fully explained later, the .

indivicual reproducer magnets A . . . I can be
connected to the brush (7 in any order and at
any given tine in the cycle. Brusih {7 is con-
‘nected over lead B8, input transformer 9, am-
nlifier 59, output transformer 61, and potenti-
ometer 62 to radio transmitter {i. Amplifier 83
serves to amplify the scrambled speech.

Once each revolution of the brush 17, when it
is in contact with short synchronizing commil-

tater seement 28, the contacts 35 are closed. 3

Since relay 98 is energized and thereicre oper-
ated st this time,
through inductance 8 which fcrms a part of a
fiter also including condenssrs 671 and €8, and
inductance 68, Condenser &3 was previously

chareed up from battery 64 through resistor 65.

Thig flter generates a damped wave whose fre-
“guency is about 2000 cycles per second and which
cerves as the starting pulse above mentioned.
One vportion of the damped wave is appiled

throuzh coil 89, 16, upper contact of relay 28,

and filter T4 to the input of gas-filled tube 12.
This tube breaks down on the first sufficiently
large positive swing of its grid, and thereby causes
the enercization of tripping relay 39, Figs. 1 and
5, which releases the brush arm for another ro-
tation. At the same time ancther portion of the
~damped wave is applied over lead 73 to amplifier
‘59 for transmission to the distant station.

Alitomatic volume control 13 serves to hiag the

condenser 83 - discharges -

when switching key &1 is thrown to the left,
Tone for this purpose is derived from a pilot
generator 234 driven from a motor 33. Siae

switch 88 associated with the telegraph key is

closed to energize relay 32 when sending and is
opened to deenergize relay 32 when receiving.

The dot and dash telegraph signais are trans-

mitted in scrambled form as in the case of trans-
mitted speech., | |
When the talking party stops talking he re-

leases button 12 thereby causing the system to

revert eventually to the receiving condition. in
due course relay 25 releases to reconnect lead

28 to the radio receiver (3 whereby incoming

scrambled speech is now applied through pri-
mary winding 2{ of input transformer i and
amplifier 52 to the recording magnet R for re-
cording on the magnetic tape {8, The reproducer
magnets and commutator segments through the
nerforated code cards of code boxes t8 and IS
render intelligible the incoming scrambled speech.
The intelligible speech is then applied through
amplifier 39 and outer contact of deenergized re-
lay 28 to headset (4. |

In releasing, relay 29 disables the pulse gen-
erating circuit under control of cam operated
contacts 35; and relay 28 connects secondary
winding 28 of output transformer §3 of ampil-

fier 52 to the 2000 cycle band-pass filter 7! so

| -

that the tripping tube 72 and relay 29 are placed
under control of the 2000 cycle start pulses from
the distant transmitting station., Band elimina-

tion filter 55 attenuates such pulses and thereby

precludes them from reaching recorder mag-
netR. | |

Fig. 5 shows the tripping relay # arranged
to prevent the release of latch &1 and thereby the

v hrush 11 for ancther revolution, in the absence

mr
L X RV

~  mal operation.

of starting pulse, in order to prevent false sig-
naling by an enemy when the system of Fig. 1
ig arranced for receiving normal speech, In Fig.
5 tripping relay 38, latch 81, brush {7 are shown
together with relay 32 energized when the brush
11 is stationary and provided with contacts which
shunt both radio transmitter {1 and receiver
18 Relay 391is sufiiciently slow s0:as not to close
its -contacts when brush {7 is stopped during nor-
| Speech can oaly be heard, there-
fore, if the brush (7 is operating normaliy. If
the talking perty fails to hear his own spkeech
while he is talking he knows that his speech 1s

' ‘not being transmitted. This could occur 1f the
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system fails for any reason to operate or if the

brush 17 should accidentally fail to start but re-

mains staticnary for an abnormal time. The
taiking party is thus warned against sending cut
non-secret transmission and is enabled to distin-
guish between a received secret transmission and

g Talse message,.

~ Fig. 3 shows a single code box {8’ employed with
a ten-=segment commutator 18’ and nine-repro-
ducer magnets A . . . I. The single code box {8’
is constructed similarly to the individual code
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boxes I8 and 19 of Fig, 1. TIn Fig. 4 there is illus-
trated a system whereby any number of stations

-can coinmunicate with one another secretly by
four-wire transmission. The circuit elements are

 identified in the drawings by the same reference
characters as in Fig. 1, with. prime works to indi-

- cate circuit elements that are required in dupli-
cate. As two separate machines are required, this
arrangement permits the use of a very great num-

ber of code combinations since the two codes used

for transmitting can be entirely independent of

the two codes used for receiving. The converse of

the two codes used in the transmitting machine
1s set up on the receiving machine. The indi-
vidual code boxes I8’ and (8’’ are constructed
similarly tc code boxes 18 and {9. A complete de-
scription of the above may be had by referring to

the copendme- apphc&twn of P G Buhrendorf,

supra.

In accor dance with the present mventlen the
interconnection of twenty commutator segments
and nine reproducer magnets is controlled by code
boxes {8 and 19, Fig. 1, each of which embodies

a plurality of code cards formed with a plurality
erent o;

of perforations of suitable shape in two di
sizes In accordance with a preselected code and
arranged in stacked relation. In one illustration,
for example, each code box included twenty code
cards..
vided with ninefy perforations arranged in ten
vertical rows and nine horizontal columns. Each

TOW corresponds to a commutator segment and.

each column to a reproducer magnet. Eight of
‘nine perforations {23 in each row are of the same
size, for example, % inch X 145 inch, and the ninth
perforation {24 is of a smaller size, for example,
a5 inch x Y5 inch.

&U

"

Uppe”r_eie{mping' member %0 and lower cl:amp---_ |
ing member 94 maintain the frames 85 and 86 in

assembled relation by machine screws 82. These
projecy through suitable openings 93 in the upper

‘clamping member 88 and frames 85 and 88, and

. are anchored in internally threaded ope_nings;M

1)

Referring to Fig. 6, code card 80 is pro-
30

- metal.

formed in the lower clamping member 91. Back
plate 95 secured to the frames 85 and 86 by ma-
chine screws 96 encloses the code cards 89 within
the code box 84. Referring to Fig. 8 it will be -
observed that g space intervenes between the

right-hand edges of the code cards 80 in their

normal position and the inner surface of the back
plate 893. Thig is to permit sliding movement of

the code cards in g manner that Wlll be subse-
~quently described.

Mgs. 9, 10, 11 and 12 disclose g single code
SWltchmg mechanism embodying ninety fixed
electrical contacts 183 and ninety fiexible con-
tacts {04, one of which is associated with.each
fixed contact and flexed at one end by code cards
60 In a manner that will be subsequently de-
scribed. Fig. 13 shows an electrically conductive
member 88 formed with nine contacts {81 having
their adjacent ends mtegral therewith and ar-

ranged in spaced relation in a vertical plane, and

their opposite capable of being flexed and termi-
nating in a horizontal plane. Thus the nine con-
tacts 161 terminate eﬁectwely in a common con-
tact 183. Each contact 18i includes on one sur-
face a contact point (84 composed of a precious
I'ig. 14 shows nine fixed contacts {00
having corresponding end portions mounted in

- spaced relation in a vertical plane in electrical

insulating member {85. Thus approximately
four-fifths of each contact {89 projects above

the insulating member {85 and terminates in a

Each of eight horizontal columns contains one -

smaller perforation and the ninth column in.
cludes two smaller perforations. This is so for
the reason that as nine reproducer magnets are
t0 be connected to ten commutator segmentsg of
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each interlaced set at least one reproducer mag-

net must be connected to two commutator seg-

ments. The preselection of codes is not influenced
oy the larger perforations but by the smaller per-

forations alone as will be pointed out hereinafter.

The code card 88 also embodies a projection 81 on
its upper right-hand edge and a tongue-like pro-
Jection 82 substantially at the center of its left-
hand edge. The functions of these projections
will be mentioned later. The individual code
cards are composed of a suitable electrical in-
sulating material of proper dimensions which in
~ one illustration comprises 20 mil phenol linen,

Code box 84, Fig. 7, comprises two complemen-

~ tary frames 85 and 86 arranged substantially in a
U-shape so that its right-hand end is entirely
open to allow the insertion of the individual code

cards and its left-hand end is entirely closed ex~ 3

cept for a vertical center opening 87 which ac-
commodates the tongue-like projections 82 of the
individual code cards. The extreme right-hand
end of the frame 3% embodies an L-shaped cutout
portion 88 which receives the pro;lectlens 81 of
the individual code cards so as to insure the in-
sertion of the individual code cards into the code
~ box with the top side of the cards always up. The
inner surfaces of the longifudinal sides of the
frames 8% and 86 and the portions of both there-
of In proximity of opening 87 are formed with
recesses 89 to provide suitable spacing between
adjacent code cards to permit their movement in
a manner and for a purpose both of which Wlll

[ S
S
-d

horizontal plane and apnrexzma,tely one-fifth ex-

tends therebelow and terminates in a herlzental
plane,

face g centeet pomt 108 formed of a precious

‘metal.

Ten centaet assemblles of Figs. 13 and 14 are -
further assembled in alternate relation on g pair
of elongated machine screws 187 which are verti-
cally spaced at one end of the assembly as shown
in Fig. 16. It is understcod that a similar pair

- of screws is positioned at the opposite end of

such assembly Fig. 11,

In Fig. 15 the extreme

right-hand member (88 protects the extreme

‘right-hand insulating member 105 from damage.

The assembly of Fig. 15 provides ninety fixed

~contacts 10880 and ninety movable contacts 101,

as will be seen mere clearly later, arranged such

- that contact points 184 and 185 of the respec-

tively associated contacts {86! and {80 are oppo-

-sltely disposed and capable of engagement Wlth
each ofther. |

Referring to Fig. 16 the associated pairs ef
contacts 188 and 101 comprise ten individual
vertical rows and nine horizontal columns. As
contacts (&l are longer than contacts (88, the

- former constitute ten vertical rows and nine hor-

1zontal columns which cerrespond to the previ-
5 ously described spacing of the perforations in .

the code cards 88. As hereinbefore pointed out,

- each vertical row of contacts 1061 terminates in
- common contact (03, Figs. 11, 12, 18 and 15; and
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each contact 100 termmates individually in both
rows and columns, Figs. 11, 12 and 14, except as

“hereinafter modified.

Pigs. 17 and 18 show a U-shaped housmg 109

- having a cut-out portion ({8 in each of its two

horizontal side walls. This provides effectlvely

1

the upper pertwn of. support 109 with an upright

Each contact {88 embodies on one sur-
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{12 at each of four spaced points arranged in a
rectangular manner. Each upright 112 contains
a vertical recess #13 which terminates at its
lowermost point in a shelf-like portion 114, Ex-
tending transversely of each of the horizontal
side walls of housing 148 is a plurahtff of spaced
~grooves 118 arranged suchh that cor resnonding
erooves in each side wall are oppositely dlsposed
for a purpose that will appear subsequently. In
the lower portion of front wall {6 of the hous-
ing $09 is g pair of vertically spaced and threaded

openings § {7 which pairs are horizontally spaced_ |

28 shown in Fig. 18. |
The contact assembly of Fiz. 15 is I‘*lOLIluEd in
the lowermost portion of the housing {69 as in-

dicated in Figs. 9 and 12. To accomplish this,

" the extreme left-hand ends of the gscrews {97 are

positioned in threaded openings {7 of housing -

(08. Also, each screw (57 is mounted in a tube
{18 of electrical insulating material, Fig. 12, Po-
sitioned in each pair of aligned openings 115,
Tigs. 12 and 17, is an insulator sirip (19 which
serves normally o meaintain asscciated contacts

128 and 184 of each pair out of engagement with

each other, Figs. 18 and 16, and to control the
“movements of such contacts when engagement
therebetwesn is being effected in a manner that
will be presently explained. A cover 128, Figs.
9 11 and 12, is pivoted cn a pair of pins 121 se-
cured by a drive fit in the uppermost portion of
the two left-hand vertical uprights 142, Figs. 10
and 12,

The code box £4 assembled as shown in Fig. 7
is inserted in the housing 189, assuming cover
120 in T
ter-clockwise direction, by lowering vertically
from a position thereabove Tn arranging the
code hox for such insertion, the tongue-like pro-
jections €2 of the code cards 80 gre disposed on
the left, and the label “Top” on the code boX
ig in its uppermost position. As the code box
84 is being lowered, the individual contacts 101
project into assceisted alignhed openings of the

cnde cards 289. This continues until the lower-
most edeges of the four corners of the code box
‘are seated on the shelf-like portions ¢4, Figs. 190
and 12. Now the uppermost portions of all con-
tacts 191 gre disposed slightly above the top of
the cede box 84 and the uppermost portions of
all contacts {28 are pﬁs1t1mﬂd slightly therebe-
low, Fig. 12.

The under surface of the cover (23 carries &
nair of spaced gauges {22 which are arranged to

Fig. 12 to be rotated 8% degrees in g coun- ;

10
of the associated smaller openings 124 of the code
cards £0, Fig. 10.

In Figs. 11 and 12 a magnet coil 128 is suitably
mounted at the center of the lower portion of the
outer surface of the housing {3&. Assoclated with
this coil is the lowermost end of an armature 122

- whwh extends upwardly in the form cf & €ross

10

15

- washer 127,

whose horizontal arms at their opposite ends are
mounted on pivots 138. These are secured to &
pair of spaced horizontal arms 831 formed In-
tegral with the respective horizontal sides of
hous 1*1_g {82, The uppermost portion of the ver-
tical section of the armature {29 terminates in a
S9-degree portion {32 extending inwardly towards
the housing 108. o
In Figs. 12 and 16 9 screw (24 has its threaded
end portion accommodated in a threaded opening
185 provided in a 90-degree portion {32 whereby
the screw {34 is vertically mounted thereon. On
the upper end of screw {234 is positioned an angle
member {26 whose function will be mentioned
later. Immediately underneath this member is
and adjacent the copposite end of

- screw (34 is a further washer (38, Intermediate

30
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g

5 these two washers is a bearing 139 which is free-
1y rotatable on screw 134. A drum {4§ is rigidly

secured to the bearing 139 for rotation therewith.
Intermediate the lower end of drum (48 and above
washer (38 is .a ratchet wheel 14§ secured to the
drum for rotation therewith.

A flexible pawl 142, Figs. 12 and 19, is suitably
mounted on the right-hand side of the front sur-
face of the uppermost end of the vertical portion
of armature {29, Fig. 11, so that its free end en-
gages one tooth of the ratchet wheel (2], A flex-

ible pawl 143 has its free end engaging another
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tooth of the ratchet wheel i4{ and its opposite
end secured to one side of angle iron {44, This
is secured to 2 transverse member {45 extending
between the extreme left-hand portions of the

 two left-hiangd vertical uprights 112, Figs. 10 and
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seat on the uppermost surface of the code box

a4 when the cover {29 is lowered and assuming
the code hox to be inserted properly into the hous-
ing i089. This enahles the cover 128 to attain the

position shown in Figs. 2, 11 and 12. However,

vf‘ﬂeq the code hox 24 is .:.Pﬂpmperly inserted into

the housing (29, the gauges 122 will so engage the
arpermeoest surface of the code box as to prevent
rhe ecover 120 from reaching the closed position,
wigs. 9, 11 and i2. Such insertion will be imme-
diately indicated to the operator who will then
nroceed to make whatever adjustment of the posi-
tion of the code box is necessary in order to bring
shout the position of the cover 128 as shown In
Figs. 9, 11 and 12,

When the code hox 8% is properly inserted in
the uprighis 1i2 as shown in Fig. 12 at least
eighty of the individual contacts i8] are out of
engagement with the left-hand edges of the as-
sociated larger openings #1223 of the code cards 89,
Fig, 10, and at least ten of the individual contacts
4064 are in engagement with the left-hand edges

60
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12, and is suitably attached thereto. A coiled
spring {48, Figs. 11 and 12, connects 90-degree
portion 132 .of armature 129 to a projection (&7
formed integral with the mid-point of the upper-
most portion of the front wall of framework {59,

- A plurality of lugs 148 is spaced in helical fash-
ion on the perirhery .of drum (40 such that in-
dividual lugs can be brought into alignment with
individual ccde cards in code box 84 in a horizon-
tal plane. The number of such lugs corresponds
exactly with the number of code cards 88 in-
cluded in the code box 84 so that one lug will be
capable of engaging the tongue-~like projection 82
of one associated code .card §9 when the code box
84 is properly inserted in the U-shaped support
{G9. For example, In F1g 12, Tug (48’ engages
tongue-like projection 82’ en code card 80’ and
actuates this particuylar code card in a right-hand
direction. The larger openings [23 of code card
£0’ do net affect the positions or movements oi
the snrings 161 prejecting therethrough, Xow-
ever, the code eard 83 at the left-hand edge ot
its.smaller openings {24, flexes in a right-hand di-
rection. the upper ends of the associated contacts
81 projecting therethrough and engaging there-
with until the contacts t81 engage the contacts
{89 associated therewith. Thus a circuif asso-
ciated with -each pair of engaging contacts 109
and 40{ is completed for.a purpose that will be-
come apparent later. As al least ten smaller
openings -are contained-in each code card 80’, this
means -‘that at least 10 discrete circuits will be

- completed.
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- When it is -desired to complete mrcults in ac-
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COY dance muh the sﬁna,ller perforation {24 of the
- next succeeding. code card in the code box the

magnet coil {28 is energized frem_e, suitable source
of electrical current, nct shown,
mature {26 to rotate in a counter-ciockwise di-
rection about its double pivots 130, against the

force of coiled spring £88. 'This, as shown in Fle‘ -

12, causes lug {43’ to be withdrawn. from engage-

This causes ar- .

_Qn_'

ment with tongue-like projection 82’ of code card

86’. Thereupon, code card 88’ is caused to return
~to its normal positicn in code box 84" under the
influence of the force exerted by the ten contacts
(2] engaging the left-hand edge of the smaller
‘openings {24 in code card 86’.
pawl 1483 actuates the raitchet wheel: i4{ in a
cToekvzlse direction, I'ig, 10, and thereby the drum
{48 in the same dlI‘ECulOl’l or both of them in a
counter-clockwise direction in Fig. 19, to bring

~ the next succeeding lug into alignment with the
tongue-~like projection of the next succeeding code
card. Pawl {42 engages the next succeeding tooth

of ratchet wheel i4{ to prevent further rotation

of the drum 148 as armature 129 is rotated in the

- counter-clockwise direction. Fig., 19 shows the
position of ratchet wheel {4{ in its normal posi-
~ tion, either after or before it has been stepped;
and Fig.
wheel {4{ after being stepped once but is not yet
returned to its normal position of Fig. 19.
‘When the energizing current for magnet coil

'_'ﬂzﬂ is interrupted, coiled spring {46 moves the
- armature in a clockwise direction to return the
drum {49 to its normal position. Now, the next

succeeding Iug engages the next succeedmg code
card to move the latter to the right to accom-
plish  the completion of ten further electrical
circuits in the manner above explained regard-
~ing lug 148’ and code card 88’. 'This operation
may be repeated as often as desired so that each

code card in the code box may be used one or
the helical

more times. In conner*tlon with
spacing of the lugs {48 on the perlphery of drum

At the same time

10

“embodied in each of the code hoxes.
to Fig. 1, it is indicated that, for the purpose of
this explanatlon stacks of code cards 80 and 88’

o 12 |
age to the tongue-like projections on all code
cards as the code hox 15 I'&lSEd and lowered in
housing . {GS.
In the operation of F1g 1, it will be unde?steoﬂ

that the individual code beﬂ.es i8 and {9 are pro- |
vided in accordance with the switching mecha-

‘nism of Figs. 2 and 6 through 21, and that the
“same or a dlfferent combination of code cards 85

arranged in the same or a different relation is
Referrlng

are embodied in eode boxes No. 1 and No. 2 re-

o
v |

20 shows the position of the ratchet
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spectively. In Fig. 1, for s:.mphmty code cards

80 and 80’’ from respeetwe code boxes No. 1 and

No. 2 are shown in their cperated positions after
being actuated, by Iugs §{48 on drum {498 in the
manner previously explained in left-hand direc-
tions as indicated by the arrows at the lower
edges of both code cards 88 and 84'.-

In Fig. 1 individual commutator segments {
through 20 are connected to termingls 183 each
of which comprlses an integral part of conductive
member 98, Fig, 13. Thus, each vertical bar 98

= 1N both cede boxes embodies ten electrical con-
‘tacts 101.

- Also, in Fig. 1, each horizontal col-
umn of each code box includes nine - individual
contacts 109, Fig. 14. A lead 58 connects in-
dividual rep’roducer magnets A . . . I to'all con-
tacts 180 in one of the horizontal columns of such
contacts. The actual connection of the repro-
ducer magnets and commutator segments

‘through the contacts 100 and 10f will be clear |
from the diagrammatic illustration in Pig. 2, in

which the brush arm {7 and magnetic tape i5 e,re |
connected by a shaft 79 for driving them.

- As-the coding is mﬂuenced only by the smaller
perforations 124 only in the code cards as pre-
Vlous]y mentioned, engagement is effected in Fig.
1 between the precious metal contacts 184 and

- 1086 of ten pairs of engaging contacts (01 and

149, it will be understood that such spacing is
' So arranged that the lug assoelated with the top

code card In the-code box comes into operative

posiftion after the lug associated with the last

code card in the -code box has been operated.

This permits a continuous selection of succes-

sive code ca,rds Obviously, such selection may

commence and termlnate with a preselected code |

card.

Flg 21 shows an arrangement for preventing
damage to the tongue-like projections 82 on the

-individua] code cards 80 by at least one lug 148

‘on the drum 146 scraping along such projections :

~as the code box 84 is being inserted into the U-

shaped support 190 and/or removed therefrom.
Such arrangement cemprlses angle member (36
positioned on top of drum {40 with its vertical

portion in proximity of cover 128 but not in en-

cagement therewith when the code box 84 is

- properly inserted in housing 109 as shown in Fis.
12. However, when the code box 84 is to be re-
moved, the cover {20 is rotated 90 degrees to the
position illustrated in Fig. 21 at which. posi-
tion the inside surface of cover 125 engages both
left-hand uprights 112, When necessary the
inside of cover 128 can be built out by a liner 150
of appropriate thmkness In proximity of each
upright 112, In Fig. 21, cover {20 engages angle

G0

0

iron £36 in such manner as to tilt drum 140 in a °

counter-clockwise direction and thereby to dis-
engage one of its lugs 148 from the torrgue-hke
projection 82 of one of the code cards 80 in the

~code box &4. Th1s obV1ates the danger of dam-

Fig. 1 each reproducer magnet, A

{08 respectively, in each of code boxes 18 and 19
as schematically illustrated by the solid dots. In
. 1 1s con-
nected to at least one odd numbered commuta,ter
segment and at least one even numbered seg-
‘ment, and at least one reproducer magnet is con-
nected to two different odd numbered segments
and ancther reprcducer magnet is connected to
- two even numbered segments as indicated in the
following table. This is generally illustrated in

Flg 2 with reference to code box 59 shown in Fig.
1, as a,beve mentmned

e - Reproducer

Oomm_utater segment “Mmagnet
R SR A
e e e C
S S |
- S 1)
5___h____--_-_-____-,___-,-_-___-______,_-__________;_ S A
B o B
d e e G
B e e D
O e C
10 A
3 F
e E
s A
L H
3 e B
T - D
T e e T
L T S |
L D
T G

Obvlously, one code box can. be employed in Flg
3, and four code boxes in Fig. 4.

Fig. 22 shows a code card selector adapted for
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manual operation, and is similar tothe electrical
~ code card selector of Fig. 12 except the magnet
coil 128 and the lewer portion of the armature 128
associated therewith are eliminated, -and in their
places is substituted a finger grip 51 mounted on
the top of drum {148, 'This grip enables manual
performance of the same function as that
achieved by the magnet coil and armature oper-
ated thereby. Obviously, as in the case of Fig.
28, two or more code changing drums could be
stepped by a single finger grip, or a single magnet
coil and armature for that matter. -
- Fies. 23, 24 and 25 show a code card selector
operated by a .clock mechanism, otherwise the
arrangements of these figures are identical with
those illustrated in Fig, 12. Referring to Figs. 23,
94 and 25 a clock mechanism 85 is connected
- to shafts 1588 and 157 such that shaft {88 is con-
tinuously urged to rotate in a counterclockwise
direction as indicated by the arrow but is permis-

B

10

tirely disengaged from the latter cam.

14

from 'its next previous operation due to cams IBG
and 187 attaining certain rotary positions under
control of clock mechanism 155 which is about

to effect another operation of U-shaped member
158,

The free end of leaf spring 168 is flexed
and under tension due to its resting substantially
on the highest peripheral porticn of cam &7
relative to pivot §8{ while leaf spring 69 is en-
The force
of the flexed leaf spring (88 tends to urge U-

‘shaped member 160 in a clockwise direction but

is precluded from doing so because its projection
£ad is still resting on the hlgher peripheral sur-

- face of cam 1866.
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ted to rotate intermittently under control of a -

braking cam 158 which is 'keyed {o the shaft 165
and whose operation will be described later, and

such that the ghaft 587 is slowly rotated In a
clockwise direction at a predetermined speed. The
shafts 158 and 157 are driven by suitable coiled
springs, hot shown, embodied in the clock mech-
anism 155 and operating in the familiar manner,
Wing nut 159 serves to wmd such spr mffs in the
clock mechanism,

A U-shaped member 180 pivoted at {81! is dis-
- posed substantially in g vertical position, ands
embodies oppositely disposed vertical projections
{62 and 183 engageable with braking cam {38,
and oppositely disposed wvertical projections i¢&
and 165 engageable with code changing cam (66
on shaft 157,

in an eccentric manner is a cam {351. KEngage-

able with substantially diametrically opposite por-

tions of cam 187 are the adjacent iree ends of a
pair of leaf springs 168 and (6§ whese opposite
adjacent ends are fixedly mounted in U-shaped

‘As the clock mechanism 55 rotates cam (6§
to tite position shown in Fig. 278, prejection 166

ig just raised to the higher peripheral surface of -~ = o

cam {88, and projection {65 is just dropped to
the lower peripheral surface of cam i%88. This
permits flexed leaf spring 168 to rotate U-shaped

member {60 in a clockwise direction on its pivot

This disengages prejection 152 from face
i61 of cam 158 whereupon shaft 156 is permitied
to rotate in a counter-clockwise direction ana
carry gear (T8 with it in fthe same direction.

This gear rotates gear {1{ in a clockwise direc-
tion as indicated by the arrow which rotation
also moves shaft {12 in g clockwise direction.
Now, eccenfric member {73 is rotated in a clock-

wise direction in the collar 174. This causes &
substantially downwardly -vertical movement of
both projection 175 and its terminating cylin-

drical portion 17§ whose shaft portions {17 and

- 118¢ allow the bifurcated end portion of member

Also mounted on this shaft but

‘member 188 but on opposite sides of the pivot =

A gear 178 mounted on shaft 3§ engages
gear 171 mounted on shaft 172 on which member
{13 is eccentrically mounted. |

A collar {78 slidably :positioned on eccentric
member 112 is formed with an integral vertical
nrojection 175 which terminates in & cylindrical
portion 115, Tig, 23, provided with coaxial in-
tegral shaft peoriions 77 and §78a, Fig. 20, These
portions extend coaxially from the opbvosite gides
of portion $75. Rotatably disposed on the free

ends of the shaft portions 171 and 178 is the

bifurcated end of a member 179¢, Fig. 26, pivoted
at 121 and carrying drum {43, Fig. 24. 'This, &s
in the case of drum {40 in Figs, 12 and 22, carries
a plurslity of spirally disposed Tugs {48, a ratchet
wheel 41 and pawls 142 and 143 associated
therewith. | . o

In the operation of Figs. 23, 24 and 25, the
clock .mechanism 1585 is arranged such that the

shaft 187 rotates cam (688 through 180 degrees

during a .preselected period of time. This causes
the certain lug 148" on drum .48 to select the
- code card 89’ in code box 88 to perform a switch-
ing operation in the manner and for the purpose

described hereinbefore in connection with Fig, 11,

For example, the clock mechanism (33 :¢can be
adjusted to obtain a change of -code cards §2
every fifteen :or thirty minute period or other
period, longer or shorter, as desired. -

Referring to Tigs. 24 and 2TA, a U--shaped
member 188 is shown in the ‘position resulting

- of shaft 1E§

80

60

65

apout vo be ocparated again.

118%a, Fig. 26, to rotate thereon. 'The member
175a is now rotated in a counter-clockwise direc-
tion on its pivot 121 to move drum (480 away from
the code 'box 84 in a vertical plan. This causes
pawl [43 to actuate ratchetl 168 and therehy ro-

tate drum 4% in a plane perpendicular to such

vertical plane until the next succeeding lug (68
is presented for engagement with the nexti suc-
ceeding code card 88 in code box 84 as herein-
before explained regarding Figs. 12, 12 and 20.

Shaft 168 in Fig. 24 is permitted to rotate until
face 131 of cam {53 engages projection 163 of
U-.shaped membper 83 whereupon further rota-
tion of shaft 185 is arrested. Due fo a ratio of 2
to 1 between the number of feeth of gears {70
and 71, these gears are rotated hy the rotation
until the cylindrical portion (76
carrying the shaft porvions {77 and (18a, Fig. 26,
attains its lowermost vertical position and there-
after is returned to the normal position shown
in Fig. 24. During the time required for such
movement of cylindrical poritien (76, the masm-.
ber {18a is rotated in a counter-clockwise direc-
tion in a vertical plane to step the drum {40 one
step, and thereafter in a clockwise direction in the
same vertical plane to return the drum [48 to
the normal position of Fig. 24, and thereby to
move the next succeeding code carg in a hori-

zontal plane as previously pointed out.

- As clock mechanism 155 continuously rotates
shaft 157, cams 166 and 167 are also coatinuously
rotated until they attain the positicns shown in
Fig. 27C at which the U-shaped member {60 is
Now the free end of

leaf spring 129 is flexed snd under itension due

70

(<

to its resiing substantially on the highest periph-
eral portion of cam 167 relative to pivot 15§ while
leaf spring -188 is completely disengaged from this
cam., The force of flexed leaf spring i85 tends
to urge U-shaped member (638 in a counter-

clockwise direction but is prevented from so doing
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because its projection {64 is still restmg on - the
higher peripheral surface of cam {665,

As clock mechanism (55 rotates cam (58 to th-.:,
rposition illustrated in Fig. 27D, plo.]ectmﬂ 154 is
su:ﬂ lowered to the lower peripheral surface of
~cain §65 and projection {65 is just raised to the

higher beripheral surface of cam §66. This per-
mits flexed leaf spring {69 to rotate U-shaped
member {86 in a counter-clockwise direction to
vne position shown in Fig, 24, This disengages
projection 483 from face {81 of cam {38 where-
~upon shaft 138 is permitteqd to rotate in a counter-

16

~they are properly inserted in the arrangement

10

clockwise direction until face (81 is engaged by -

projection {62, This enables gears {78 and (71

~ to cause drum {48 to rotate arother step to pre-

sent its next succeeding lug 148 for engagement
with the next succeeding code caﬁd 80 m’ code
bex 88 as previously described. |

- Figs. 28, 29, 30, 32 and 34 show a umtmy
switching mechanism embodying both code boxes
Nos.

I and 2 of Fig. 1, each of which comprises

- shown In Fig, 29. A spring clip 185 having one

enﬁ H su;t bly attached to each of members {81,

1-1-

énd of ‘each ¢lip (95 is provided with g suitable
finger grip, not shown to enable an e*szpemtmus
c:peratmn thereof,; .
- In Figs. 29, 30, 32 and 34, a plate Lw is p051-
tmned .ag,a,msf the outer surface of a pair of
eiongated insulator blocks 197, 197 each of whose

oppcsite suriaces is disposed substantially at the

- mid-portions of the outer faces of one of the two

15

20

a code box 84, Fig. 7, assembled with a plurality

of stacked individual code cardg 88, _
ninety U-snaped fiexible contacts 182 and ninety
slidalle contacts 188, Fig. 31.

30, In Figs. 30 and 31 the nine contacts {84 in

o eaech vertical row have their corresponding ends

contnected in spaced relation to one conductive
ar £88, their. U—sha,ped portions positioned in

Wig, 6, and

The contacts 184
are assocmted in pairs arranged in fen -
verdical rows and nine horizontal columns, Fig.

05 €

A ‘coriate pﬂlfcratwns provided in g plurality

of

their fres ends, including their precious metal

~contact points 79, disposed in engageable rela- -

norizontally spaced insulating cards 183, and

tion with respect te precious metal contact points

178 on the u*_)pnrmost ends of contacts 185 which
are maintained in such relation by cther perfora-
-~ tions in the cards 183. Thus, there are ten ver-

ticel bars 128, each having nine space contacts

i3

BB K nmbei to the conductive members 98 of F}gs 10,
12 and 15; and one card controlled contach

y .
acsnciagte
36 1

105
Doy
'ﬂiﬁweven tnere is this di

rhe contacts 109 of Figs. 10, 12 and 14.
erence that in Figs. 28,

29. 20, 32 and 34 the contacts 184 are relatively
fixed in position, moving only to the extent per-
()

- mitted by their flexible structure, and the con-
“tacts 185 are card controlled in fheir movements

which are equivalent in bothh ifunction and

185
ad with each contact 184, each contact
equivalent in both functlon and num-

40

45

in so far as engagement with their associated -

covtacts 184 is concerned. The manner of effect-
ing such engagement will be discussed in detail
hereinaffer.
cach vertical bar 188 is connected to one terminal
{83 gssociated with individual comutator seg-

In Pig. 30 it will be understood that

bb

by machine screws 217.

rigiit-hond upright members 183, A plurality of
screws 188 support this plate and asscciated
blocks on the two right-hand members (89, 189,
The plate 185 ig provided with a pair of elongated
orenings 199,
g RUrpose that will subsequently appear..

. 26 ‘and 34, and the opposite end free to
engage the outer ends of individual code boxes
- serves to retain them in position. Each opnosgite

189 spaced in parallel relaticn f@l_

In Figs, 356 and 36, the ninety movable contacts

'A% are arranged such that nine contacts are dis-
posed in nine vertically parallel grooves 260
formed in individual phenol fiber strips 2904, and

ach contact 185 is held in place by a transverse
pin 282. Thus, the contacts 185 are arranged

such that nine of them are in spaced relation in
each of ten vertical rows so as to coerrzshond in

numbper and position substantially with the con-
tacts 184, Figs. 30 and 31. 'The contfacts {85,
strins 281, and pins 202 are assembled in a uni-
tary structure (82 between end plates 283 and
2834 hy means of a plurality of bolts 288, End
plate 203 hags an integral vertical projection 2886,
Fig. 40, at the mid-point thereof for a purpose
that will be explained later. In Pig. 36 it will be
noticed that the individual contacts (85 pro;yect
slightly below the underface of the fiber strips 254
and terminate in g horizontal plane for the pur-

pose of attaching leads, not shown, thereto and -

project above the upper surface of the fiber strips

701 to an extent that will be subseguently 1dent1-

fieg and terminate in a honzental Pplane. |
In Figs. 30, 35 and 26, a member 212 attached- :

rigidly to end plate 204 by machine screws 213 is

- positioned for slidakle movement in g guide mem-

ber 214 which is rigidly attached to the plate 19%
by a plurality of machine screws 215. A rack
216 is firmly secured to the slidable member 212
At this point it should
be understood that one contact assembly {82,

‘Higs, 35 and 38, is utilized for each of code boxes

Nos. | and 2 in Pigs. 1 and 20. In Figs. 29, 30,

35 and 396, a pair of pinions 217, 21T are so spaced

on a shaft 218 that corr e.spondlng perirheral por-

tions project through openings 199 to engage cer-

 tain teeth thereof with certain teeth of the rack

ments and each horizontal column of contacts

{23 i connected by each lead 159 to mdlwdual
reproducer magnets as shown in Fig. 1.

Referring te Figs. 28, 29, 30, 32 and ‘34J 9, nair

of spaced angle-like base members 187 and (88
support four angle elements {89 in upright posi-
tions in spaced relation. To the outer faces of
the two left-hand members 188 in Figs. 30, 32
and 24 5 cover plate 199 is suitably attached;
and to the upper portions of the inside surfaces
of each of the left-hand and right-hand pairs
of members {89, Figs. 28 and 29, is horizontally
secured a pair of oppositely disposed angle mem-
bers 81 and 192,
of members 191 and (92 is horizontally positioned
5 pair of oppositely disposed T-shaped members
193 and (94, Fig. 29. The members {81, 192, {63
and 194 support code boxes Nos. | and 2, when

60

65

70

Intermediate these two pairs

75

a pair of transverse members 228, 220.

[82. - Both pinions are keyed to the shaft 2{2
which is rotatably supported at its opposite ends

in & pair of bearings 219, 2189 suitably secured

to the inside surfaces of tlle rieht-hand ends of
These

are secured to the upper and lower pairs of angle

members {89 at a point Whmh is 1mmedla,tely be-_

low. the mid-points thereof.
- In Figs, 29,

spaced from the right-hand side of the left-hand
pinion 217.

223 on whose immediate right-hand gide is a4
finger grip 224 rotatably mounted on shaft 218.

This ﬁnger grip is rlgldly attached to a block

20, 32 and 34 a finger grlp ?2! is
keyed to shaft 2{8 at a point which is slightly

associated with the respective contact assemblies

Adjacent the right-hand side of ﬁn—-_ |
ger grip 221 on shaft 2i8 and keyed thereto is a
collar 222 formed integrally with a locking cam.
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- 22b which is also rotatably mounted on shaft 218
and which has immediately adjacent thereto on
its right-hand side a collar 22% rigidly attached
to shaft 218 for restricting the rotation of finger

grip 224 substantially to the same vertical plane. -
Directly to the rear of locking cam €23 and suit-

ably attached to the cuter surface of plate 186
at a point thereabove is a member 227, Figs. 29
and 39, formed with a bifurcated portion 228, Fig.

30, in which is pivoted the top of an elongated.

member 228 extending downwardly and formed
with an integral projection 233, Fig. 39, located
at a point just below the mid-point thereof and
extending in the direction of locking cam 223.

At the rear of the lowermost portion of the mem-

"1 |

18

it is necessary to move these drums away from

the respective code boxes, that is, in a counter-

clockwise direction before the lowermg movement

of the contact assemblies 182 is commenced, Re-

ferring to IFig. 32, the lowermost portion of

clamping plate 263 of the contact assembply 182,

Fig. 36, engages the uppermost portion of g bev—

- eled end portion 23T formed on a member 238

10

ber 229, Fig. 39, is the upper end of a leaf spring

- 231 whose cpposite end is rigidly anchored in the
plate 195. As shown in Figs. 38 and 39, the oppo-
site end of finger grip 222 is formed with spaced

integral angle portions 232 and 233 engageable o

with the member 2::.9 Icr g purpose that will 1ater -

aDPE]r. |
Figs. 29 and 32 show the contact assembly 1 32
elevated to its Uppermost position such that the

uppermost ends of individual contacts (85 are-dis- ..

posed oppositely to corresponding portions of as-
sociated contacts 184, Figs. 30 and 31. Accord-
ingly, the individual contacts {8b project through

the vertically glighed cpenings in the code cards .

of each of the code boexes, Nos. 1 and -2, which dre
understood to be inserted in the switching mech-
ahism in a manner that will be subsequently ex-
plained, and which are held therein by the re-
- spective locking springs 185. As shown in Fig, 29
~each code box is supported between associated
angle members £91 and 182 and portions of T-
shaped members 193 and 194, The finger grips
221 and 224 occupy the relative positions shown
in Pig. 3%A so that the slidable members 212
carrying their associated racks 216 have been ac-
tuated by the respective pinions 2171 under con-
trol of finger grip 221 to occupy their uppermeost
positions as shown in Fig, 29. Both contact as-
semblies 82 are locked in their uppermost POSi-

tions as shown in Fig., 38A in which face 234 of
locking cam 223 engages the upper surface of

proiection 228 of pivoted member 228 which is

being urged in a counter-clockwise position by the

Such engagement of the locking
member 228 precludes counter-

leaf spring 234.
cam 223 and

30

whose oppcsite end is formed integral with the
support 207 for code card selecting drums 226.
This support is pivoted on a shaft 239 and will be

more fully described subsequently.

As the shaft 218 is belng rotated in g counter-

clockwise direction By the same rotation of finger

grip 221 to commence the lower movement. of
hoth contact assemblies {82, plate 283 sliding on

“bhevéled portion 237 moves the member 238 in g
left-hand direction, Fig, 32, and thereby causes
the dgisengagement of card selecting drums 236

from code cards. Further rotation of shaft 218

in the counter-clockwise direction causes both
‘pinions 247 to move in the counter-clockwise di-
rzction and thereby lower their racks 216 asso-

ciated with the respective pinions. This causes
Loth membérs 212 to slide downwardly in their
respective guides 214 and carry both contact as-
semblies 182 theréwith. This continues until a
clicking solind indicates the engagement o1 face

2489 of locking cam 223 with the undersurface of

projection 239 on the pivoted. member 229 which

s being urged in counter-clockwise direction by
spring 231 whereupon the shaift 218 is firmly
Jocked in such position Fig. 38C.

Now the finger

grips 221 and 224 occupy the relative positions

4

shown in Fig. 39C. As shown in Fig. 34, the un-
peimost ends of individual contacts 185 carrying
the precious metal contact points {18 lie slightly

above the uppermost surface of g pair of spaced

insulating cards 2481; and vertical projection 2(ié
on clamping plate 263 engages the lowermost por-
tion of beveled edge 237 of member 238, which
has been actusted in a left-hand direction as
ahove mentioned, and thereby maintains the card

" selecting drum 238 out of engagement with the

clockwise rotation of shaft 218 which directional 99

rotation, as will be pointed out presently, is neces-

sary to e.JLect any lowering movement of the con-
“tact assemblies £82. Accordingly, the confacts
(84 and 185 are maintained in engageable posi-
tion under control of the code cards regardless of
- shocks or similar abrupt movements in which the
switching mechanism might be involved.
~ The replacement of the particular code boxes
now inserted in the switching mechanism with
other code boxes can be accomplished as follows.
Both grips 221 and 224 are grasped by the fingers
on one hand and sgueezed together, whether the
direction of movement of the contact assemblies
- §182 is to he up or down, The first movement,
which is that of grip 224, causes projection 233
- on grip 224 toc engage the lowermost portion of
nivoted member 228, Fig. 39A, and tend to move
the latter in a clockwise direction on its pivot.
- As the member 229 is rotated, it disengages its
orojection 238 from face 238 of locking cam 223
so that the shaft 218 can now be rotated in a
counter-clockwise direction under control of fin-
 ger grip 221. Since one lug 235’ on each card se-
lecting -drum 236 is normally engaging -one code

- card in one of the code boxes as shown in Fig. 34,

&
) |
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code cards. In Tig. 34, the uppermost ends of

contacts 89 and rack 216 gre sufficiently below

the lowermost surfaces of the code boxes, Nos, |
and 2, so as to enable horizontal sliding move-

ments of the individugl boxes out of and into

the respective supporting members 181, 152, 183
and 194, after suitable actuation of clips 185,
Fig. 29,

The contact assembly 182, Figs. 35 and 36, can
be elevated to its uppermost position after the

code boxes have been locked in position in the

switching mechanism by the respective springs
195, by squeezing together both finger grips 241

and 224 which now occupy the initial relative

positions shown in Fig. .39C. In Fig. 35D the

first movement of grip 228 causes projection 232

therecf to engage an upper portion of pivoted
member 229 and tend to move it in a clockwise
direction on its pivot. This disengages projec-
tion 230 from cam face 240 so that the shaii{ 218
can now be rotated in a clockwise direction under
control of finger grip 221. Such rctation of the
shaft 218 moves both pinions 2(7 in a clockwise
direction thereby actuating the respective racks
216 and associated members 22 in an upward
direction until g clicking sound indicates the en-
gagement of cam face 234 with the upper surface

-~ of projection 230, Fig. 39A, whereupon the shaft

248 is locked in such position. Now finger grips
221 and 224 'cccupy the relative p051t10ns shiown

in Fig, 39A,
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o In Flgs 28 and 32 the lower end of -each sup-
“port 207 for individual card selecting drums 236
is bifurcated, and the ends of both legs applied
" to shaft 238 for rotation thereon. Intermediate

‘these two legs is a spring 245 coiled on the shaft

- 239 and having one end held rigidly at a point -
246 on the plate 190 and its opposite end engaging

one leg of support 207. |
"ig to urge the support 267 in a clockwise direc-
tion. Extending wvertically upwardly from the
upper end of support 207 is a shaft 2471 which

~has its lower end rigidly attached thereto and

the- portion in proximity of its upper end ar-
ranged to support in g rotatable manner, which
_will be presently "explained, one card selecting
drum 236.- A link 248 connects the uppermost
ends of both shafts 247, and the mid-point there-
of carries a finger grip 24%. To the under sur-

face of each cord selecting drum 236 is connected
one end of a sleeve 250 mounted rotatably on the

shaft 247 and joined at its opposite end to a
ratchet wheel 25{ which is also rotatably mounted
on the shaft 247.
246, and associated sleeve 258 and ratchet wheel
23{ are rotatable as a unit on the shaft 247.

- center of plate 180 is mounted an angle member
252 whose outer end carries a transverse member
253 provided at each of its opposite ends with
a fixed pawl Z54.

of equal openings 255, 255 separated by a strip
256 formed in the plate 180, Figs, 33 and 37.

Fach pawl 258 and strip 256 associated therewith
35

is slightly ofiset along a diagonal for the purpose
of stepping each ratchet wheel 26§ and thereby

each card selecting drum 238 associated there-.

-~ with in preselected equal amounts of rotary move-
| ments that will now be explained.

The periphery of each drum 236 is pwwded

with a plurality of helically disposed and equally
- spaced lugs 235 which serve to move individual

" code cards for effecting such combination of
commentator segments and reproducer magnets,

Fig, 1, from a time delay standpoint in the man-

ner hereinbefore explained regarding drum 14&3

The effect of such spring

Thus, each card selecting drum

Di-
rectly below both ratchef wheels 2561 gnd at the

- Substantially in horizontal-
alignment with each ratchet wheel 251 are a pair

40 rality of discrete cards perforated in accordance '
with preselected codes, a source of: szgﬂala, 3

10

15

20,
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'supports 297 is termmated Durmg the time in-
‘terval that the beveled faces were sliding along

the fixed strips 2@@, g further predetermined

‘amount of rotary movement was imparted to both
card selecting drums 238.

The sum of both such
predetermined amounts oi rotary movement is

just sufficient to move the neXt succeeding lug
235 or both card selecting drums 238 1o engage

the next succeeding code cards in the respectwe
code boxes, Nos. | and 2 in Fig. 29.
What is claimed is:

1. In combination in apparatus for mtelcon-

‘necting signal circuits under control of a plu-

rality of discrete cards perforated in accordance
with preselected codes, a source of signals, a first

group. of circuits connected in a i1IXed manner

to said signal source, a transmission line, a sec-

ond group of circuits connected in a fixed man-
ner to said line, and switching means for vary-
ingly interconnecting said first and second cir-
cuit groups to cause the signals {0 be applied to

said second circuit group and thereby to said line

- in an order which is different from the order in

29

which the signals appear in said first circuit
group, comprising a plurality of cards each of
which embodies perforations of two diiferent

- sizes arranged in accordance with a preselected
- code, a plurality of normally opened pairs of con-
- tacts connected to both said first and second cir-

30

cuit groups and associated operatively with the '

perforations of said cards, and means for select-
Ing discrete cards and causing them to close

different groups of said contacts in accordance
with the smaller perforations cf each card and

thereby to interconnect changeably said first and
“second circult groups ifor varying the order in
'Wthh said signals are applied to said line.

2. In combination in apparatus for: inter baﬁ-
necting signal circuits under controcl of a plu-

- first group of circuits connected in a fixed man-
- - ner to sald signal source, a transmissz;.:n line,

45

a second group of circuits connected in a fixed
manner to said line, switching means for change- .

- ably interconnecting said first and second circuit

and associated lugs {48, Fig. 12. When it is de-
‘sired to select the next succeeding code card in .

both code boxes, the operator places the appropri-

ate .ﬁngers of one hand on the handle 248, Figs..

28 and 32, and rotates both supports .EM in &
counterclockwise direction on shaft 238. This
rotation is continued until the uppermost por-
| tlon;, of the beveled faces of cor respandmg teeth
in both ratchet wheels 251 engage respective
pawls 258, and such faces slide therealong until
both pawls 254 are lodged in the respective slots
intervening between that particular ratchet tooth
and the next succeeding ratchet tooth to arrest
the counter-clockwise rotation of both supports
207. During the time interval that both heveled
faces were sliding along the fixed pawls 284, a

. predetermined amount of rotary movement was

imparted to both card selecting drums 235. Now
the
are rotated in a clockwise direction under the in-

fluence of the respective springs 245, Fig. 28, until

~ the uppermost portions of fthe ‘beveled  faces. of

corresponding teeth in both ratchet wheels 21
engage the strips 255 and such faces slide along
the respective strips 256, Fig, 33, which are effec-

finger grip 249 is released and both supports.

70
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groups to cause the sighals to be applied to said
~second circult group and thereby to said line in
- an order which is di
the signals appear in said first circuit group,

ferent from the order in which

- comprising a plurality of normally opened pairs

- of contacts connected to said

first and second cir-

- cult groups and having a number equal to the

55
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product of the number of circuits of said first
group multiplied by the number of circuits of said
second group, means formed with a plurality of
groups of perforations, each of which groups has
at least a number of perforations equal to the

number of circuitg in said second eroup and ar-
ranged in accordance with a preselected code for

selectively closing certain pairs of said contacts

~and thereby changeably interconnecting said
first and second groups to vary the order in which

35 ‘the signals are applied to said line

. _ , and means
for selecting individual perforation groups and

" causmg them to close said certain pa1rs of (3911..

~ tacts.

tively pawls, until both thesé strips are disposed

" jn the respective slots between the particular

ratchet’ tooth and the next succeeding ratchet

tooth. Whereupon the clockwise rotatlon of . both. 75

‘8. In a signal system, a 31gn&1 cn:cmt means

 for recording signals on a moving medium, repro-
ducers spaced along said medium and a rotary
~distributor comprising a plurality of segments
~and having a brush moving over said segments_ |
- for connecting said reproducers 1nd1wdually to

said circuit, the combination of such system with
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means for varying the order of connecting said

reproducers to said segments, comprising a plu-
ralify of normally opened pairs of contacts con-
nected to-said reproducers and said segments and
having a number equal to the preduct of the

number of said reproducers multiplied by the

number of said segments, means having a plu-
rality of groups of perforations, each of which
groups has a number of perforations equivalent
at least to the number of said segments and ar-
ranged in accordance with a preselected code, for
selectively closing certain pairs of said contacts

and thereby varying the order of connecting said

reproducers to said segments, and means for se-

lecting each perforation group and causing such

group to close said certain pairs of contacts.
4. In a signal system including a signal circuit,
means for recording signals on a moving medium,

reproducers spaced along said medium, and a

rotary distributor comprising a plurality of seg-

22
groups has a number of perforations equivalent
to the number of additional conductors in one

- group thereof and is arranged in accordance with

10

ments and having a brush moving over said seg-

ments for connecting said reproducers individ-
ually to said circuit, the combhination of such sys-

tem with means for varyingly connecting said
reproducers to said segments, comprising a plu-
rality of cards each of which embodies a group
¢f perforations c¢f two different sizes of which

the smaller ones are distributed in accordance

with a preselected code arranged in stacked re-

~lation such that corresponding perforations of

each group are in vertical alighment, a pair of

29

a0

normally opened contacts associated with each

perforation such that one contact projects
through the aligned perforations of each group,
certain of said one contacts being actuated to
engage the other contacts associated therewith
in the same pgirs in response to the displacement
of the group of smaller perforations of each card
for effectively connecting individual reproducers

to said distributor segments in the seqguence of

the preselected code when each card is moved g
predetermined distance relative to the other cards

“in the stack, and means for selecting individual

cards in the stack and movi ing them the prede-
termined distance.

o, The secrecy system speclﬁed in claim 4 in

_'Whlch sald rotary distributor comprises a rlu-
rality of interlaced sets of segments and said con-

2
iyl
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necting means is individual to each interlaced set

of segments so that any reproducer can be con—
nected to any distributor segment in each set
thereof | |

6. In combination with g, speech privacy system
camprzsmg means to record speech signal waves
upon a suitable record medium, speech repro-

ducers spaced along said medium, a rotary dis-

tributor arranged with a plurallty cf groups of
segments, a first group of conducters, each of
which is connected fo one of said reproducers,
and g plurality of groups of additional conductors
each of which groups is connected to one segment
group such that individual additional conductors
are connected to individual segments, means in-
dividual to each group of segments for connecting
any first conductor to any additional conductor
in each group thereof, comprising a plurality of
normally opened peirs of contacts each of which
palrs has one contact connected to one additional
conductor and the other contact connected to
one first conductor, means for causing engage-
ment between certain pairs of said contacts and
thereby connecting any first conductor to any ad-
ditional conductor in accordance with preselected

codes, comprising a plurality of groups of per-

foratlons of a predetermmed Size each of which

50
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a preselected code for closing the certain pairs

of contacts whereby any first conductor can be
connected to any additional conductor, and
means for selecting individual perforation groups
and causing such groups to close sald cerfain
pairs of -contacts. |

7. In combination with a speech privacy sys-
tem comprising a transmission circuit, means for
recording speech waves upon a suitable medium,
reproducers spaced along said medium for divid-
ing the speech waves into fragments, a rotary
distributor--comprising a plurality of -segments
arranged in interlaced sets and having a brush
moving over the segments for applying the speech
fragments with different amounts of time delay
to said transmission circuit, a circuit connected
to each distributor segment in each interlaced
set, and a circuit connected to each reproducer,
a switching mechanism associated with each in-
terlaced set of distributor segments for contrgcl-
ling the connection of any of said reproducer cir-
cuits to any of said distributor segment circuits
of each interlaced set, comprising a plurality of
normally opened pairs of elongated contacts of
two different lengths of which pairs each longer
contact is connected to one of said distributor

segment circuits and each shorter contact is con-

nected to one of said reproducer circuits, said
contact pairs being arranged in a plurality of
similar rows one for each distributor segment
and a plurality of other similar rows one for
each reproducer, a plurality of cards each of
which is formed with spaced perforations of two
agifferent sizes for accommodating said longer
contacts, the smaller perforations in each card
being intermingled with the larger perforations
In accordance with a preselected code and having
a numbper equal to the number of distributor seg-
ments in one interlaced set, said cards being ar-
ranged in a stack with corresponding perfora-
tions in vertical alignment and disposed on the
longer contacts such that each longer contact
projects through one vertical alienment of per-
forations and such that each longer contact sub-

- stantially touches each card at the smaller per-

forations and is flexed to engage its associated

- shorter contact when each card is moved g cer-
- tain distance relative to the other cards in the

stack and thereby to close the respective contact
palrs for connecting any of said reproducer cir-
cuits to any of said distributor segment circuits
of each interlaced set in accordance with the
pbreselected code of smaller perfor ations, and
means for selecting individual cards and moving
them the certain distance.

8. The combination according to claim 7 in
which said selecting and moving means comprise
a magnet coil, an armature pivoted stitbstantially
at its mid-point and having one end operatively
assocliated with said magnet ¢oil, g drum rotatably
meunted on the opposite end of said armature and
positioned in proximity of said perforated car ds,
a plurality of lugs disposed helically on the pe-

riphery of said drum and spaced such that each

Iug can be disposed in horizontal alienment with
one perforated card, a ratchet and pawl arrange-
ment operatively associated with said drum for ro-
tating said drum in equal steps so that each lug
is disposed in alignment with one card upon each

successive energization and deenergization of

said magnet coil. |
9. The combination according to claim 7 in
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which said selecting and moving means comprise

- a member pivoted on a horizontal gXxis, a drum ro-
tatably mounted on one projection of said mem-

- ber and positioned in proximity of said perforated
cards, a plurality of lugs disposed helically on the
- periphery of said drum and spaced such that each
lug can be disposed in horizontal alignment with
one perforated card, a ratchet and pawl arrange-
ment for rotating said drum in individual steps
each of which is equal to the amount required for
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m&lly opened pmrs of contacts, each of which_
pairs has one elengated contact Wthh is fdexibie
at its upper end and the other contact is relatively
fixed in engageable relation with such upper con-
tact end, said contact pairs belng arranged in

- spaced relation in a plurality of vertical and hori-
- zontal rows such that each vertical row of fixed
contacts is connected to. one distributor segment

10

disposing each lug in alignment with individual

- perforated cards, and a clock-operated device
‘conneacted to another projection of said member
for rotating said member on its pivot -at prese-
lected time intervals and thereby causing sald
pawl and ratchet to mtate said drum in the in-
dividual steps. -

10. In a two-way privacy system for SIgnals in-

| cludmﬂ* o signal receiver, a signal {ransmitter, .

“means for applying slgnals in scrambled frag-
ments to said transmitter, means for unscram-

and each horizontal row of ﬂemble contacts 1s
connected to one reproducer, a plurality of cards
each of which is provided with two different sizes
of perforations 1nte1mmg1ed in gccordance with =
a, preselected code and arranged in vertical and

 horizontal rows corresponding to the respective
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 bling the scrambled signal fragments received by

said receiver, said scrambling and unscrampling
means including a common rotary distributor

comprising a plurality of sets of interlaced seg-

ments and having a brush moving thereover,
inesans for recording sienals on a moving magnetic
tape and reproducers spaced along said tape, the

- combination of such system with a switching

mechanism connected to each interlaced set of
distributor segments for varying the sequence
with which signal fragments from said tape are
supplied to said brush, comprising a plurality of
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- connecting an
tributor segment of each one set thereof aifter
“each of said cards is moved a predetermined dis-
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pairs of normally opened elongated contacts ar-

ranged in vertical and horizontal rows, one con-
tact of each pair being longer than the other,
circuit means for connecting the longer contacts
of each vertical row to one distributor segment,

other circuit means for connecting the shorter

contacts of each horizontal row to one reproducer,
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o, plurality of cards formed with perforations of
- at least two different sizes each of which cards

“embodies the smaller perfora,tlons in number
equwalent to the number of distributor segments
in one set thereof, said perforations being ar-
ranged in & plurality of vertical rows correspond-

ineg to the vertical rows of said longer contacts

and accommodating said longer contacts therein,
said cards being stacked on the uppermost ends
of said longer contacts such that the top card at

contacts and the bottom card lies above the upper-
most ends of the shorter contacts and such that
the longer contacts substantially engage each
card in proximity of the smaller perforatmns and

is flexed by each card to engage the shorter con-

tact associated therewithh in the same pair and
thereby to connect any of said reproducers to any
of said segments of each interlaced set in a se~
quence determined by the coding of the smaller
perforations upon movement of each card to a

predetermined extent In a horizontal plane, and

means for moving mdw:ldual cards to the pre-—'_

“determined extent.
~ 11. In combination with a SECI‘ECy system in-

cluding a signal circuit, means for. recordmg SIg-

nals on a moving medium, reproducers spaced
along said medium, and a rotary distributor com-~
prising a plurality of sets of segments and having
& brush moving over said segments for connecting

said reproducers individually to said circuit, &

switehing mechanism associated with each set. oL

distributor segments for connecting any repro-
ducer to any distributor segment in each set

-thereof comprlsmg a plurahty of pa1rs 0f nor-.
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least aligns with the uppermost ends of the longer
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rows of contact pairs, said smaller openings being
equivalent in number to the number of distributor
segments in one set, said cards being vertically
stacked -in pr 0x1m1ty of the upper ends of said
elongated contacts with corresponding perfora-

tions in vertical alignment such that each elt}n-

gated contact projects through one group ver-
tically alighed perforations and such that each
elongated contact substantially touches each card |
at each of the smaller perforations and is flexed
to engage the fixed contact associated therewith
and thereby closes the respective contact pairs for
of said reproducers to any dis-

tance relative to the other cards in the stack, and
means. for moving individual cards the predeter-
mmed distance. |
12. The combination defined in claim 11 in |
which each of said vertical rows of relatively fixed
contacts comprises a conductor bar positioned
above the stack of perforated cards, a plurality of
further flexible contacts are distributed in ver-
tical alignment along said bar so that one con-
tact lies in each of the horizontal rows and so
that each centact is disposed in proximity of each
opening in.each card, one end of each further

flexible contact is rigidly affixed to said bar, and

the opposite end of each further flexible contact

is disposed in engageable relation with the upper

end of the elongated contact assocw,ted thereW1th
in the same pair. |
13. The combination accordmg to clalm 11 in

“which said switching mechanism includes said
. relatively fixed contacts
stacked cards, a unitary support for the spaced
elongated contacts, said elongated contacts being

disposed above. the

arranged in said support such that correspond-
ing ends of contacts terminate substantially in
the same horizontal plane above said support and
other corresponding ends in the same horizontal
plane below said support, and means for elevating
said support until the upper end of each of said
elongated contacts is disposed above the stacked
cards in proximity of the fixed contact constitut-
ing the same contact pair, and for lowering said
support until the upper end of each of said elon-
gated contacts is p051t10ned below the sta,cked

cards.

14.. The combmatmn recﬂ;ed in cla,lm 11 in
which said card moving means comprises 3 shaft

pivotally mounted at one end, a drum rotatably

mounted on the other end of said shaft, a plu-

~rality of lugs disposed helically on the periphery
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of said drum and spaced such that each lug can
be disposed in horizontal alignment with one per-
forated card, a ratchet wheel affixed to said drum

for rotation therewith, and a pair of pawls each
of which is disposed on one cf two substantially

.diametrically opposite sides of said ratchet wheel
5.

each of said pawls lying in a different vertical
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plane such that one pawl serves to rotate said posite rotary direction on its pivot, said olie and
- ratchet wheel and thereby said drum one prede- further predetermined amounts of rotary move-
termined amount as said shaft carrying said drum ment of said drum being sufficient to dispose stic-~
1s moved in one rotary direction on its pivot and cessive individual lugs on said érum substantially

such that the other pawl serves to rotate said & in horizontal alignment with successive indivigual
ratchet wheel and thereby said drum a further perforated cards in the stack.

predetermined amount in the same direction as ~ HENRY C. HARRISON.
sald shaft carrying said drum is moved in the op- |

gl
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