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1

This invention relates to a speech privacy sys-
tem in which the speech waves are d1v1ded into
fragments on a time basis and the individual
fragments are transmitt ted with different amounts
of time delay in gecordance w1th a code Par-
ticularly, the present invention relates to a code
changing apparatus for use in such privacy sys-
tem so that one of a plurality of codes for vary-
ing the time delay between the individual speech
fragments can be selected manually when de-
sired or automaucally at preselected time in-
intervals.

As the security afforded hy a fixed code privacy
system cannot be relied on beyond the time period
required by an unauthorized intercepter to break
the code, it is desirable to be able to change the
code from time to time. In the case of a mis-
sion of alrnlavxns, for example, requiring a time
in excess of the security time period, one or more
changes of the code might be desirable during
the missicn. Under the stress of circumstances
attending the mission the changing of codes
might be neglected or overlooked entirely if it
involved several hand manipulations which were
cumbersome, particularly when they were to be
performed by an cperator with a gloved hand.
Accordmgly, the present invention contemplates
code changing apparatus adapted for the auto-

matic selection of individual codes at prede-
tei‘mined time intervals, or for the manual se-
lection of individual codes by a single hand op-
eration.

A general chiect of the invention is to provide
for the expeditious selection of each of a plu-
rality of individual codes in a speech privacy
system.

In a speech privacy system of the type disclosed
in the copending application of F. G. Buhrendorf,
Serial No. 450,418, filad July 10, 1942, speech
waves are recorded on a suitable medium, such
as a movmg magnetic tape, and are reproduced
from this record by 2 plurality of reproducer
magnets spaced along the medium such that the
time order of sending out fragments of the speech
waves can be varied. A rotary distributor com-
prising a plurality of interlaced sets of segments
and a Jbrush passing thereover breaks the
recorded speech waves into fragments of definite
length, each being of a small fraction, of a second
duration. A card perforated in accordance with
a preselected code controls the effective connec-
tion of any reproducer magnet to any distributor
segment of each interlaced set, and thereby varies
the time delay between speech fragments. In re-
ceiving, each speech fragment is again delayed
between the recording medium and distributor
brush so as to be supplied to a.speech wave trans-
jator in its proper time order.
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In a specific embodiment, which is intended
for use with a speech privacy system of the above
Buhrendorf type, the present invention 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 to the distributor
brush, and comprises a plurality of normally open
contact pairs each of which includes an enmgated
contact capable of being flexed at one end and

a relatively fixed contact. The contact pairs are
arranged in spaced relation in a plurality of
vertical and horizontal rows stich that each verti-

cal row of fixed contacts is connected to a dis-

tr1but01 segment of one interlaced set, and each
horlzoatal row of fléxible contacts is connected
to one reproducer magnet. A plurality of cards
each of which is previded with two different sizes
of perforations, whose total number is equivalent
to the total number of contact pairs but the
smaller ones limited to the number of distributor
segments in the one interlaced set, intermingled
and arranged in vertical and horizontal rows
corresponding to those of the contact pairs, is
stacked on the upper ‘ends of the flexible con-
tacts.

The uppermost ends of these contacts are dis-
posed in proximity of their associated fixed con-
tacts which are alse positioned above the top
card of the stack. Each card touches the flexible
contacts at the smaller perforations so that such
contacts are flexed when the card is moved in a
horizontal ‘direction 'a predetermined distance.
Thus, each card serve§ to connect the reproducer
magnets to the distributor segments of the one
interlaced set in a sequence in accordance with
the coding ‘oi the smaller perforations alone. A
dévice manually or autematically operated 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 sst. As there are two inter-
laced sets of distributor segments in the specific
embodiment of the inveniion, the two switching
mechanisms for such two interlaced sefs are op-
erated simultaneously for connecting any repro-
ducer magnet to any distributor magnet of each
interlaced set.

The invention will be readily understood from
the following description taken together with the
accompanying 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 embodiment of the
invention can be employed;

F1g 2.is 8 fragmentary v1ew in perspective, of



the cross bar code switch and one perforated code
card; .

- Fig, 3 shows in outline how a single code box
would be connected in the system;

Fig. 4 is a block diagram showing how the ap-~
paratus of Fig. 1 would be disposed for four-wire
transmission; )

Fig. b shows a detail modification of a portion
of the circuit of Fig. 1;

Fig. 6 is a plan view of one
accordance with one code;

Fig. 7 is an exploded perspective view of the
code box for containing a stack of perforated code
cards; '

Fig. 8 is a fragmentary plan view of the right-
hand end of the code box in Fig. 7 showing un-
operated and operated positions of the code cards
therein;

Fig. 9 is a rear view of a single code switching
mechanism;

Fig. 10 is a plan view of a single code switching
mechanism;

Fig. 11 is a front view of a single code switch-
ing mechanism;

Fig. 12 is a side elevational view, partly in sec-
tion, of a single code switching mechanism;

Fig. 13 is a perspective view of one row of con-
tacts in the cross bar switch of the specific em-
bodiment of the invention in Figs. 1 and 2;

Fig. 14 is a perspective view of another row of

éard pei"fora,ted in
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normally opened contact pairs and one closed corn-
tact pair;.

Fig. 32 is a side elevational view of a double code
switching line mechanism;

Fig. 33 is a sectional view taken along the line
33—33 of Fig. 32;

Fig. 34 is similar to Fig. 32, showing the conﬁi-
tion for the insertion and removal of the code
boxes in the double code switching mechanism;

Fig. 3b.is a sectional view taken along the line
$5—35 of Fig. 29;

Fig. 36 is a cross-sectional view taken along
the line 36—35 of Fig. 29;

Fig. 37 is a sectional view taken along the line
37—37 of Fig. 32;

Fig. 38 is a sectional view taken along the line
38—38 of Fig. 29;

‘Figs, 39A, B, C and D are sectional views taken
along the line 39-—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 privacy system shown
enables speech spoken into microphone (D to be

- sent out in scrambled form over radio transmitter

30

contacts in the cross bar switch of the specific ;-

embpodiment of the invention in Figs. 1 and 2;

Fig. 15 is a fragmentary perspective view show-
ing the assembly of one row of contact pairs
controlled by one operated code card;

35

Fig. 16 is a sectional view taken along the line -

16—I6 of Fig. 12;

Fig. 17 is a side elevation of the housing for
a single code switching mechanism;

Fig. 18 is a plan view of the housing for a single
code switching mechanism;

Fig. 19 is a sectional view taken along the line>

18—19 of Fig. 12 showing the pawl and ratchet
.wheel in its final position after rotating the code
card selecting drum one full step;
 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;
Fig. 21 is a partial side elevational view show-
ing how the card selecting drum is disengaged
from the code cards to enable the changing cf
the code box without damaging the code cards;
Fig. 22 is a partial side elevational view show-
ing the code card selecting drum provided with
a finger grip for manual operation;

40

50
- after.

Fig. 23 is a front view of a modification oper- _

ated by a clock apparatus;

Fig. 24 is a fragmentary side elevational view of
the modification of Fig. 23;

Fig. 25 is a bottom view of the modification
shown in Fig, 24;

Fig. 26 is a view taken along the line 25—26 of
Fig, 24;

Figs. 27A, B, C and D show various operating

positions of certain cams in the clock apparatus

in Fig. 24;

Fig. 28 is a front view of a double code switch-
ing mechanism;

Fig. 29 is a rear view of a double code switch-
ing mechanism;

Fig. 30 is a plan view of a double code switch-
ing mechanism;

Fig. 31 is a sectional view taken along the line
31—31 of Fig. 28 showing the relation between
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~brush 7 is on start segment 23.
- tion g release magnet 20, when energized, releases
- lateh 81, Figs. 1 and 5, and thereby allows the

i1, and enables speech so transmitted when re-
ceived on radio receiver 13 to be received as in-
telligible speech in headset 14. Transmission and
reception could also be by wire as well.

The scrambling of the outgoing speech and the
unscrambling of the incoming speech is accom-
plished by magnetic tape 15, commutator 15 (Jaid
out in a straight line) traversed by brush {7, and
the plurality of magnets associated with the
magnetic tape and comprising recording magnet
R, and reproducer magnets A... . . I. The usual
erasing magnet is not shown: The commutator
segments and reproducer magnets are intercon-
nected through code boxes 18 and 18. Each of
these boxes contains a plurality of cards per-

forated 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 each code box and
which constitutes the subject-matter of the pres-
ent invention will be described in detail herein-

The operation of the system shown in. Fig. 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
are selected in the code boxes {8 and {8 at each
station, in accordance with the present invention
to be explained later, of which stations there
may be two or more. The sending of a start im-
pulse from contacts 35 of the transmitting sta-
tion releases all brushes {7 at all stations when
At each sta-

brushes I7 at all stations to start out on a reve-
luticn in phase with each other.
Assuming first that the station shown in Fig.

-1 is to ftransmit scrambled speech and as such
_station is normally in the receiving -condition the

talking party presses button (2 to supply talking
current from battery £8 via key 4!, winding 42,
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radio choke 43 and contact 44 of button 12 to
microphone 10, and at the same time speaks
thereinto. Contact 4% of button (2 closes an
énergizing  circuit for relay 382 from battery,
through the operating winding of relay 32 and
radio choke 88 which relay operates and locks
up throusgh 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 47 to relays 25, 25, 27, 28 and 29,
all of which coperate to condition the system for
the transmission of speech. Relay 25§ discon-
nects receiving lead 28 from radio receiver {3.
Relay 28 opens receiving branch conductor lead
48 leading to receiver i4 and closes sidetone lead
49 thereto. Relay 27T connects lead 50 to radio
transmitter {1. Relay 28 opens the receiving cir-
cuit for the start pulse. Relay 29 closes the start
pulse generating circuit which will be herein-
after pointed ocut.

Speech current from microphone {0 are applied
through button {2, key 8!, primary winding 42
of input transformer §f, amplifier 82, output
transformer 53 including winding 54 and lead 5%

to the recording magnet R. Tilter &8 eliminates ¢

2 signal band cf frequencies of ithe 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 maghetic tape 15 and then passed along
$0 the reproducer magnets A .. . L - A portion
of the speech originating in microphone 19 is
diverted from the output of amplifier 82 via out-
put transformer 53 including winding 54 and over
lead £9 to the headset 4 so that the talking
party can gauge the lcudness of his speech input
to the system via microphone I8,

Ths code boxes {8 and {3 permit cross-
connections between any commutator segment
and any reproducer magnet of each interlaced
set so that as brush i1 sweeps over any given
segment any preselected reproducer magnet can
be connected at that time to the brush. By
properly placing certain perforations in the code

cards, as will be more fully explained later, the <

individual reproducer magnets A . . . I can be
connected to the brush 17 in any order and ab
any given time in the cycle. Brush {1 is con-
nected over lead B, input transformer €9, am-
plifier 59, outpu} transformer 61, and potenti-
ometer 62 to radio transmitter {i.. Amplifier 59
serves to amplify the scrambled speech.

Once each revolution of the brush 17, when it
ig in contact with shert synchronizing commtu-

tator segment 28, the contacts 35 are closed. 3

Since relay 28 is energized and therefore oper-
ated ot this time, condenser 83 discharges
through inductance 88 which forms a vart of a
Aiter also including condenssrs &7 and §8, and
inductance 83. Condenser £3 was previously
charged up from battery 64 through resistor §8.
This flter generates 2 damped wave whose fre-
guency is about 2000 cycles per gsecond and which
serves as the starting pulse above mentioned.
One porfion of the damped wave is appiied
through coil §2, 78, upper contact of relay 28,
and Rlter 14 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 energization of tripping relay 39, Figs. 1 and
5, which releases the brush arm for another ro-
tation. At the same time another portion of the
damped wave is applied over lead 73 to amplifier
‘59 for transmissich to the distant station.
.Atitomatic volume control 15 serves to bias'the

10

15

20

40

1)

75

6

conirol grids of amplifier 52 and gas tube T2,
varying as the level of the input varies, so as to
maintain a substantially constant output level.
The bias on the amplifier 52 controls the sensi-
tivity of the gas tube 12, increasing or decreas-
ing it as a function of signal level to maintain
the time of release of the latch 3§ independent
of receiving level and to maintain the discrimina-
tion between signal and speech level approxi-
mately constant.

The system of Fig. 1 may also be used for
sending tone telegraph by means of a key 31
when switching key 4{ is thrown to the left,
Tone for this purpose is derived from a pilot
generator 34 driven from a motor 33. Side
switch 38 associated with the telegraph key is
closed to energize relay 32 when sending and is
opened to deenergize relay 8% when receiving.
The dot and dash telegraph sighals 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 {5. The reproducer
magnets and commutator segments through the
perforated code cards of code boxes t8 and (8§
render intelligible the incoming scrambled speech.
The intelligible speech is then applied through
amplifier 38 and outer contact of deenergizad re-
lay 25 to headset (4.

In releasing, relay 29 disables the pulse gen-
erating circuit under control of cam operated
contacts 35; and relay 28 connects secendary
winding 28 of output transformer £ of ampli-
fier 52 to the 2000 cycle band-pass filter 7! so
that the tripping tube 72 and relay 28 are placed
under control of the 2009 cycle start pulses from
the distant transmitting station.  Band elimina-
tion filter 55 attenuates such pulses and thereby
precludes them from reaching recorder mag-
net R,

Fig., 5 shows the tripping relay 32 arranged
to prevent the release of latch 81 and thereby the

3 brush 171 for ancther revolution, in the absence

of starting pulse, in order te prevent false sig-
naling by an enemy when the system of Fig. 1
is arranged for receiving normal speech, In Fig.
5 tripping relay 29, latch 31, brush {7 are shown
together with relay 32 energized when the brush
17 is stationary and provided with contacts which
shunt both radio transmitter !l and receiver
4. Relay 39is sufficiently slow so.as not to close
its-contacts when brush {7 is stopped during nor-
mal operation. Speech can.ouly be heard, there-
fore, if the brush (7T is operating normaliy. if
the talking party.fails to hear his own speech
while he is talking he knows that his speech is
not being transmitied. This could occur if the
system fails for any reason to operate or if the
brush 7 should accidentally fail to start but re-
mains stationary for an abnormal time. The
talking party is thus:warned against sending cut
non-secret transmission and is enabled to distin-
guish between-a received secret transmission and
a false 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. In Fig. 4 there is illus-
trated. a system whereby any number of stations
can communicate 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. Astwo 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 he entirely independent of
the two codes used for receiving. The converse of
the two codes used in_ the transmitting machine
is set up on the receiving machine. The indi-
vidual code boxes I8 and (9’* are constructed
similarly to code boxes §8 and {9. A complete de-
scription of the above may be had by referring to
the copending application of F, G. Buhrendorf,
supra,

In accordance with the present invention the
interconnection of twenty commutator segments
and nine reproducer magnsts is controlled by code
boxes 18 and 19, Fig. 1, each of which embodies

a plurality of code cards formed with a plurality

of perforations of suitable shape in two different
sizes in accordance with a preselected code and
arranged in stacked relation. In one illustration,
for example, each code box included twenty code
cards. Referring to Fig. 6, code card- 80 is pro-
vided with ninety perforations arranged in ten
vertical rows and nine horizontal columns. Each
row corresponds to -a commutator segment and
each column to a reproducer magnet. Eight of
nine perforations 123 in each row are of the same
size, for example, % inch X Y5 inch, and the ninth
perforation 124 is of a smaller size, for example,
7= inch x Y5 inch.

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 maghets are
to be connected to ten commutator segments of
each interlaced set at least one reproducer mag-
net must be connected to two commutator seg-
ments. The preselection of codes is not influenced
by 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 functicns 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 8% and 86 arranged substantially in a
U-shape so that its right-hand end is entirely
open to allow the insertion of the individual cede

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 eards. The extreme right-hand
end of the frame 85 embodies an L-shaped cutout
portion 88 which receives the projections 81 of
the individual code cards so as to insure the in-
sertion of the individual code cards into the code
hox with the top side of the cards always up. The
inner surfaces of the longitudinal sides of the
frames 25 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
2 manner and for a purpose both of which will

. ,‘_become apparent later, ; -
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© Upper clamping member %0 and lower clamp-
ing member 84 maintain the frames 85 and 86 in
agsembled relation by machine screws 82. These
project through suitable openings 98 in the upper
clamping member 86 and frames 85 and 88, and
are ‘anchored in internally threaded openings. 94
formed in the lower clamping member 81. 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 a space intervenes between the
right-hand edges of the code cards 88 in their
normal position and the inner surface of the back
plate 95.  This is to permit sliding movement of
the code cards in a manner that will be subse-
quently described.

Pigs. 9, 10, 11 and 12 disclose a single code
switching mechanism embodying ninety fixed
electrical contacts 188 and ninety flexible con-
tacts 101, one of which is associated with. each
fixed contact and flexed at one end by code cards
80 in a manner that will be subsequently de-
scribed. Fig. 13 shows an electrically conductive
member 28 formed with nine contacts {8f having
their adjacent ends integral 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-
tacis 101 terminate effectively in a common con-
tact 183, Each contact 181 includes on one sur-
face a contact point 84 composed of a precious
metal. Fig. 14 shows nine fixed contacts 08
having corresponding end portions mounted in
spaced relation in a vertical plane in electrical
insulating member {85. Thus approximately
four-fifths of each contact {890 projects above
the insulating member {85 and terminafes in a
horizontal plane and approximately one-fifth ex-
tends therebelow and terminates in a horizontal
plane. Each contact #88 embodies on one sur-
face a contact point 108 formed of a precious
metal.

Ten contact assemblies of Figs. 13 and 14 are -
further assembled in alternate relation on a pair
of elongated machine screws 187 which are verti-
cally spaced at one end of the assembly as shown
in Fig. 15. Tt is understood 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 108 protects the extreme
right-hand insulating member 105 from damage.

The assembly of Fig. 15 provides ninety fixed
contacts 100 and ninety movable contacts 101,
as will be seen mere clearly later, arranged such

- that contact points 184 and 188 of the respec-

tively associated contacts 181 and 00 are oppo-
sitely disposed and capable of engagement with
each other.

Referring fo Fig. 16, the associated pairs of
contacts 188 and 101 comprise ten individual
vertical rows and nine horizontal columns. As
contacts {31 are longer than contacts {88, the
former constitute ten vertical rows and nine hor-
izontal columns which correspond to the previ-

5 ously described spacing of the perforations in

the code cards 88. As hereinbefore pointed out,
each vertical row of contacts {01 terminates in
common contact {03, Figs. 11, 12, 13 and 15; and
each contact 180 terminates individually in both
rows and columns, Figs. 11, 12 and 14, except as
hereinafter modified.

Figs. 17 and 18 show a U-shaped housing {09
having a cut-out portion {18 in each of its two
horizontal side walls. This provides effectively
the upper portion of support 109 with an upright
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{12 at each of four spaced points arranged in a
rectangular manner. Each upright 112 contains
a vertical racess {13 which terminates at its
lowermost point in a shelf-like portion {14, Ex-
tending transversely of each of the horizontal
side walls of housing 448 is a plurality of spaced
grooves 115 arranged such that corresponding
grooves in each side wall are oppositely disposed
for a purpeose that will appear subsequently. In
the lower portion of front wall {16 of the hous-
ing 189 is g pair of vertically spaced and threaded
openings {17 which pairs are horizontally spaced
as shown in Fig. 18.

The contact assembly of Fig. 15 ig mounted in
the lowermost portion of the housing 189 as in-
dicated in Figs. 9 and 12. 'To accomplish this,
the extreme left-hand ends of the screws (87 are
positioned in threaded openings {{7 of housing
108. Also, each screw {87 is mounted in a tube
18 of electrical insulating material, Fig. 12. Po-
sitioned in each pair of aligned openings 115,
Figs. 12 and 17, is an insulator strip 12 which
serves normally to maintain assscciated contacts
108 and 184 of each pair out of engagement with
each other, Figs. 15 and 16, and to control the
movements of such contacts whan engagement
therebetwesn is being eTected in a manner that
will be presently explained. A cover {29, 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 Ieft-hand vertical uprights 112, Figs. 10
and 12.

The code box 84 assembled as shown in Fig. 7
is inserted in the housing 199, assuming cover
129 in Fig. 12 to be rotated 98 degrees in a coun-
ter-clockwise direction, by lowering vertically
from a position thereabove. In arranging the
code hox for such insertion, the tongue-like pro-
jections 82 of the code cards 80 are disposed on
the left, and the label “Top” on the code box
ig in its uppermost pesition. As the code box
84 is being lowered, the individual contacts 104
project into asscciated aligned openings of the
cnde cards 29. This continues until the lower-
rost edges of the four corners of the code box
are seated on the shelf-like portions §14, Figs. 10
and 12. Now the uppermost portions of all con-
tacts 191 are disposed slightly above the top of
the code box 84, and the uppermost pertions of
all contacts 188 are positioned slightly therebe-
low, Frig. 12.

The under surface of the cover {28 carries a
pair of spaced gauges {22 which are arranged to
seat on the uppermost surface of the code box
84, when the cover {28 is lowered and assuming
the code box to be inserted properly into the hous-
ing §89. This enables the cover 128 to attain the
position shown in Figs. 9, 11 and 12. However,
when the code box 88 is improperly inserted into
the housing {89, the gauges 122 will so engage the
uppermost surface of the code box as to prevent
+the cover 129 from reaching the closed position,
Figs. 8, 11 and 12. Such insertion will be imme-
diately indicated to the operator who will then
proceed to make whatever adjustment of the posi-
tion of the code hox is necessary in order to bring
ahout the position of the cover 128 as shown in
Figs. 9, 11 and 12,

When the code hox 84 is properly inserted in
the uprights (12 as shown in Fig. 12 at least
eighty of the individual contacts 181 are out of
engagement with the left-hand edges of the as-
sociated larger openings {22 of the code cards 89,
Fig. 10, and at least ten of the individual contacts
104 are in engagement with the left-hand edges
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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 138, Associated with
this coilis the lowermost end of an armature 123
which extends upwardly in the form cf a cross
whose horizontal arms at their opposite ends are
mounted on pivots 138. These are secured to a
pair of spaced horizontal arms i3{ formed in-
tegral with the respective horizontal sides of
housing 1892, The uppermost portion of the ver-
tical section of the armature 129 terminates in a
89-degree portion {32 extending inwardly towards
the housing 108.

In Figs. 12 angd 19 a screw (34 has its threaded
end portion accommaeadated in a threaded opening
185 provided in a 90-degree portion {32 whereby
the screw 434 is vertically mounted thereon. On
the upper end of screw {24 is positioned an angle
member {26 whose function will be mentioned
later. Immediately underneath this member is
washer {37, and adjacent the copposite end of
screw 34 is & further washer {38, Intermediate

5 these two washers is a bearing 139 which is free~-

1y rotatable on screw 134. A drum 14§ is rigidly
secured to the bearing (39 for rotation therewith.
Intermediate the lower end of drum (40 and above
washer (38 is a ratchet wheel {4i secured to the
drum for rotation therewith.

A flexible pawl {42, 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 ohe tooth of the ratchet wheel 181, A flex-
ible pawl 143 has its free end engaging another
tooth of the ratchet wheel i4{ and its opposite
end secured to one side of angle iron 144, This
is secured to a transverse member {43 extending
between the extreme left-hand portions of the
two left-hand vertical uprights 112, Figs. 10 and
12, ‘and is suitably attached thereto. A coiled
spring l4§, Figs. 11 and 12, connects 90-degree
portion {32 .of armature 129 to a projection {47
formed integral with the mid-point of the upper-
most portion of the front wall of framework 109.

A plurality of lugs 148 is spaced in helical fash-
ion-on the perirhery .of drum (46 such that in-
dividual lugs can be brought into alignment with
individual code cards in code box 84 in a horizon-
tal plane. The number of such lugs corresponds
exactly with the number of code cards 83 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
{69. For example, in Fig. 12, lug (48’ engages
tongue-~like projection 82’ en code card 80’ and
actuates this particular code card in a right-hand
direction. The larger openings 123 of code card
80’ do not aiffect the positions or movements of
the springs 481 prejecting {therethrough. How-
ever, the code card 83" at the left-hand edge of
its.smaller openings 124, flexes in a right-hand di-
rection. the upper ends of the associated contacts
81 projecting therethrough and engaging there-
with until the contacts t31 engage the contacts
{80 associated therewith. Thus a circuit asso-
ciated with -each pair of engaging contacts 100
and -10{ is completed for .a purpose that will be-
come apparent later. As at least ten smaller
openings are contained-in each code card 80’, this
means -that at least 19 discrete circuits will be
completed.

When it -is -desired to complete circuits in ac-
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cordance with the smaller perforation {24 of the
next succeeding code card in the code box, the
magnet coil {28 is energized from a suitable source
of electrical current, nct shown, 'This causes ar-
mature {28 to rotate in a counter-ciockwise di-
rection about its double pivots {38, against the
force of coiled spring {£6. This, as shown in Fig.
12, causes lug {43’ to be withdrawn from engage-
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
{81 engaging the left-hand edge of the smaller
openings {24 in code card 86’. At the same time
pawl 143 actuates the ratchet wheel {4{:in a
clockwise direction, Fig, 10, and thereby the drum
§48 in the same direction, 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 {4 to prevent further rotation
of the drum 140 as armature 128 is rotated in the
counter-clockwise direction. Fig, 19 shows the
position of ratchet wheel {41 in its normal posi-
tion, either after or before it has been stepped;
and Fig. 20 shows the position of the ratchet
wheel {41 after being stepped once but is not yet
returned to its normal position of Fig. 19.

‘When the energizing current. for magnet coil
128 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 succeeding 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 {48’ 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
more times. In connection with the helical
spacing of the lugs {48 on the periphery of drum
149, it will be understood that such spacing is
so arranged that the lug associated with the top
code card in the code box comes into operative
position after the lug associated with the last
code card in the code box has been operated.
This permits a continuous selection of siicces-
sive code cards. Obviously, such selection may

commence and terminate with a preselected code !

card.

Fig. 21 shows an arrangement for preventing
damage to the tongue-like projections 82 on the
individual code cards 80 by at least one lug 148

on the drum 140 scraping along such projections :

as the code box 84 is being inserted into the U-
shaped support {90 and/or removed therefrom.
Such arrangement comprises angle member [36
positioned on top of drum {40 with its vertical
portion in proximity of cover 128 but not in en-
gagement therewith when the code box 84 is
properly inserted in housing 109 as shown in Fig.
12. However, when the code box 84 is to be re-
moved, the cover 120 is rotated 90 degrees to the
position illustrated in Fig. 21 at which posi-
tion the inside surface of cover 128 engages both
left-hand uprights 112. When necessary the
inside of cover 128 can be built out by 2 liner 150
of appropriate thickness in' proximity of each
upright 112, In Fig. 21, cover {20 engages angle

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

counter-clockwise direction and thereby to dis-
engage one of its lugs {48 from the tongue-like
projection 82 of one of the code cards 80 in the
code box 84. This obviates the danger of dam-
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age to the tongUe-like projections on all code
cards as the code bex is raised and lowered in
housing . 168.

In the operation of Fig. 1, it will be understoed
that the individual code boxes {3 and 19 are pro-
vided in accordance with the switching mecha-
nism of Figs. 2 and 6 through 21, and. that the
same or a different combination of code cards 88
arranged in the same or a different relation is
embodied in each of the code boxes. Referring
to Fig. 1, it is indicated that, for the purpose of
this explanation, stacks of code cards §0 and 88"’
are embodied in code boxes No. 1 and No. 2 re-
spectively. In Fig. 1, for simplicity, code cards
80 and 80’’ from respective code boxes No. 1 and
No. 2 are shown in their operated positions after
being actuated, by lugs §48 on drum {49 in the
manner previously explained in left-hand direc-
tions as indicated by the arrows at the lower
edges of both code cards 80 and 88'’.-

In Fig. 1 individual cominutator segments §
through 20 are-connected to terminals 188 each
of which comprises an integral part of conductive
member 98, Fig. 13. Thus, each vertical bar 98
in both code boxes embodies ten electrical con-
tacts 101. Also, in Fig. 1, each horizontal col-
umn of each code box includes nine individual
contacts {08, Fig. 14. A lead 153 connects in-
dividual reproducer 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 180 and {8f will be clear
from the diagrammatic illustration in Fig. 2, in
which the brush arm {7 and magnetic tape {5 are
connected by a shaft 79 for driving them.

As-the coding is influenced only by the smaller
perforations 124 only in the code cards as pre-
viously mentioned, engagement is effected in Fig.
1 between the precious meta] contacts 184 and
186 of ten pairs of engaging contacts {8! and
100 respectively, in each of code boxes 18 and 19
as schematically illustrated by the solid dots. In
Fig. 1 each reproducer magnet A . .. I is con-
nected to at least one odd numbered commutator
segment and at least one even numbered seg-
ment, and at least one reproducer magnet is con.
nected to two different odd numbered sesments
and ancther reprcducer magnet is connected to
two even numbered segments as indicated in the
following table. This is generally illustrated in
Fig. 2 with reference to code box 19 shown in Fig.
1, as above mentioned.

Reproducer
magnet

Commutator segment

AU bt e D Qo e O

Obviously, one code box can be employed in Fig,
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 lower portion of the armature 129
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.

Figs. 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 55 is connected
to shafts 158 and 157 such that shaft $5§ is con-
tinuously urged to rotate in a counterclockwise
direction as indicated by the arrow but is permit-
ted to rotate intermittently under control of a
hraking cam 158 which is’keyed to the shaft (58
and whose operation will be described later, and
such that the shaft 1571 is slowly rotated in a
clockwise direction at a predetermined speed. The
shafts 156 and 157 are driven by suitable coiled
springs, not shown, embodied in the clock mech-
anism 155 and operating in the familiar manner.
Wing nut (59 serves to wind such springs in the
clock mechanism.

A U-shaped member 180 pivoted at (8! is dis-
posed substantially in a vertical position, and
embodies oppositely disposed vertical projections
{62 and 163 engageable with braking cam (58,
and oppositely disposed vertical projections (&4
and 165 engageable with code changing cam (56
on shaft 157. Also mounted on this shaft but
in an eccentric manner is a cam {§1. Engage-
able with substantially diametrically opposite por-
tions of cam 187 are the adjacent free ends of a
pair of leaf springs (6§ and 16§ whoese opposite
adjacent ends are fixedly mounted in U-shaped
member 188 but on opposite sides of the pivot
161. A gear 170 mounted on shaft (3§ engages
sear 1 Ti mounted on shaft 172 on which member
£ 78 is eccentrically mounted.

A collar {714 slidably ‘positioned on eccentric
member 113 is formed with an integral vertical
projection 175 which terminates in a cylindrical
portion 17§, Fig, 23, provided with coaxial in-
tegral shaft portions: 477 and [78¢, Fig. 26, These
portions extend coaxially frcm the opposite sides
of portion {75. Rotatably disposed on the free
ends of the shaft portions 171 and 118a is the
bifurcated end of a member 179¢, Fig. 28, pivoted
at 12§ and carrying drum 149, Fig. 24. This, as
in the case of drum {48 in Figs. 12 and 22, carries
a plurality of spirally disposed lugs {48, a ratchet
wheel {41 and pawls 42 and 143 associated
therewith.

In the operation of Pigs. 23, 24 and 25, the
clock mechanism 155 is arranged such that the
shaft 187 rotates cam (88 through 180 degrees
during a preselected period of time. This causes
the certain lug (48" on .drum (48 to select the
code card 89’ in code hox 84 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 (85 -can be
adjusted to obtain a  change of -code cards 82
every fifteen -or thirty minute period or other
period, longer or shorter, as desired.

Referring to Figs. 24 -and 27A, 'a ‘U-shaped
member 1488 is shown in the position resulting
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from ‘its next previous operation due to cams 166
and 167 attaining certain rotary positions under
control of clock mechanism 155 which is about
to eifect another operation of U-shaped member
160. The free end of leaf spring 168 is flexed
and under tension due to its resting substantially
on the highest peripberal porticn of cam (67
relative to pivot §64 while leaf spring (69 is en-
tirely disengaged from the latter cam. The force
of the flexed leaf spring 188 tends to urge U-
shaped member 168 in a clockwise direction but
is precluded from doing so because its projection
£65 is still resting on the higher peripheral sur-
face of cam 168.

As the clock mechanism 55 rotates cam (68
to tire position shown in Fig. 278, projection 164

ig just-raised to the hizher peripheral surface of

cam {88, and projection {65 is just dropped to
the lower peripheral surface of cam i88. This
permits flexed leaf spring 168 to rotate U-shaped
member {80 in a clockwise direction on its pivot
{61. This disengages projection 162 from face
{61 of cam 158 whereupon shaft 186 is permitted
to rotate in a counter-clockwise direction and
carry gear (710 with it in the same direction.
This gear rotates gear {7{ in a clockwise direc-
tion as indicated by the arrow which rotation
also moves shaft {72 in & clockwise direction.
Now, eccentric member 173 is rotated in a clock-
wise direction in the collar [714. This causes a
substantiglly downwardly vertical movement of
both projection 175 and its terminating cylin-
drical portion 17§ whose shafi portions {77 and
118¢a allow the bifurcated end portion of member
118a, ‘Fig, 26, to rotate thereon. 'The member
{78a is now rotated in a counter-clockwise direc-
tion on its pivot 121 to move drum {48 away from
the code box 84 in a vertical plan. This causes
pawl [43 to actuate ratchet 14{ and thereby ro-
tate drum 142 in a plane perpendicular to such
vertical plane until the next succeeding lug 48
is presented for engagement with the next suc-
ceeding code card 80 in code box 84 as herein-
before explained regarding Figs. 12, 192 and 20.

Shaft 168 in Fig. 24 is permitted to rotate until
face 13{ of cam {58 -engages projection 163 of
U.shaped member {83 whereupon further rota-
tion of shaft 189 is arrested. Due to a ratio of 2
to 1 between the number of teeth of gears 70
and (71, these gears are rotated by the rotation
of shaft {88 until the cylindrical portion (78
carrying the shaft portions {77 and 118«, Fig. 26,
atteins its lowermeost vertical position and there-
after is returned to the normal position shown
in Fig. 24. During the time required for such
movement of cylindrical portion [76, the mem-
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 149 to
the normal position of Fig. 24, and thereby to
move the next stcceeding code card in g hori-
zontal plane as previously pointed out.

As clock mechanism 158 continuously rotates
shaft 157, cams 158 and 467 are also coantinuously
rotated until they. attain the positions shown in
Fig. 27C at which the U-shaped member 160 is
about to be operated again. Now the free end of
leaf spring 129 is flexed and under tensicn due
to its resting substantially on the highest periph-
eral portion of cam 87 relative to pivot 18§ while
leaf spring -188 is completely disengaged from this
cam. The force of flexed leaf spring 63 tends
to urge U-shaped member 63 in a counter-
clockwise direction but is prevented from so doing

4@—::»»«—-
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because its projection 164 is still resting on the
higher peripheral surface of cam {§86.

As clock mechanism 155 rotates cam 18§ to the
position illustrated in Fig. 27D, projection {84 is
just lowered to the lower peripheral surface of
oam {68 and projection {85 is just raised to the
higher peripheral surface of cam {86. This per-
mits flexed leaf spring 169 to rotate U-shaped
member {86 in a counter-clockwise direction to
the position shown in Fig. 24. This disengages
projection {83 from face §8§ of cam {58 where-

upon shaft (56 is permitted to rotate in a counter-
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 card 8§ in code
bex 84 as previously described.

Figs. 28, 29, 30, 32 and 34 show a unitary
switching mechanism embodying both code boxes
Nos. { and 2 of Fig. 1, each cf which comprises
a code box 84, Pig. 7, assembled with a plurality
of stacked mdividual code cardg 88, Fig. 6, and
ninety U-shaped flexible contacts 184 and ninety
slidable. contacts 185, Fig. 31, 'The contacts 184
and {85 are associated in pairs arranged in ten
vertical rows and nine horizontal columns, Fig.
30, In Figs. 30 ard 31 the nine contacts 184 in
each vertical row have their corresponding ends
connected in spaced relation to one conductive
war £88, their U-shaped portions positioned in
apprepriate perforations provided in g plurality
of iorizontally spaced insulating cards 183, and
their fres ends, -including their precious metal
contact points
tion with respect to precious metal contact points
£78 on the uppermost ends of contacts 185 which
are maintained in such relation by cther perfora-
tions in the cards 183. Thus, there are ten ver-
tical bars f28, each having nine space contacts
{23, which are equivalent in both function and
number to the conductive members 98 of Figs. 10,
12 and 15; and one card controlled contact 185
easociated with each contact 184, each contact
105 heirg equivalent in both function and num-
ber to-the contacts 1989 of Figs. 10, 12 and 14,
However, there is this difference that in Figs. 28,
2920, 32 and 34 the contacts 188 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 their movements
in so far as engagement with their associated
cortacts 184 is concerned. The manner of effect-
ing such engagement will be discussed in detail
hetveinafter. In Fig. 30 it will be understood that
cach vertical bar 188 is connected to one terminal
183 sssociated with individual comutator seg-
ments and each horizontal column of contacts
{23 is connected by each lead 159 to individual
reproducer magnets as shown in Fig. 1.

Referring tc Figs. 28, 29, 30, 32 and 34. s pair
of spaced angle-like base members 187 and (28
support four angle clements {89 in upright posi-
tiong in spaced relation. To the outer faces of
the two left-hand members 188 in Figs. 30, 32
and 34 5 cover plate 198 is suitably attached;
and to the upper portions of the inside surfaces
of each of the left-hand and right-hand pairs
of members 189, Figs. 28 and 29, is horizontally
secured a pair of oppositely disposed angle mem-
berg 181 and {92, Intermediate these two pairs

of members 191 and 192 is horizontally positioned
5, pair of oppositely disposed T-shaped members
193 and (94, Fig. 29. The members &1,
and 194 support code boxes Nos.

192, i83
{ and 2, when

f19, disposed in engageable rela-
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they are properly inserted in the arrangement
shown in Fig. 29. A spring clip 185 having one
end suitably attached to each of members 81,
Migs, 29 and 34, and the opposite end free to
erigage the outer ends of individual code boxes
serves to retain them in position. Rach opposite
end of each clip (85 is provided with g suitable
finger grip, not shown, to enable an expeditious
cperation thereof.

In Figs. 29, 30, 32 and 34, a plate (55 is posi-
tioned against the outer surface of a pair of
elongated insulator blocks 197, 197 each of whose
opposite surfaces is disposed substantially at the
mid-portions of the outer faces of one of the two
right-hand upright members 188. A plurality of
screws 188 support this plate and associated
blocks on the two right-hand members (29, 189.
The plate {98 is provided with a pair of elongated
openings 189, 189 spaced in parallel relation for
a purpose that will subsequently appear..

In Figs. 36 and 36, the ninety movable contacts
§88 are arranged such that nine contacts are dis-
posed in nine vertically parallel grooves 268
formed in individual phenol fiber strips 204, and
sach contact 85 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
ecach of ten vertical rows so as to coerrespond in
number and position substantially with the con-
tacts (84, Figs. 30 and 31. The contacts 185,
strips 284, and pins 202 are assembled in a uni-
tary structure (82 between end plates 283 and
284 by means of a plurality .of bolts 285, End
plate 283 hags an integral vertical projection 208,
Fig. 49, at the mid-point thereof for a purpose
that will be explained later. In Fig. 36 it will be
noticed that the individual contacts (85 project
slightly below the underface of the fiber strips 281
and terminate in g horizontal plane for the pur-
pose of attaching leads, not shown, thereto anhd
project above the upper surface of the fiber strips
281 to an extent that will be subseguently identi-
fled and terminate in a horizontal plane.

In Figs. 30. 35 and 26, a member 212 attached
rigidly to end plate 204 by machine screws 213 is
positioned for slidable movement in g guide mem-
ber 214 which is rigidly attached to the plate {96
by a plurality of machine screws 215. A rack
216 is firmly secured to the slidable member 212
by machine screws 217. At this point it should
be understood that one contact assembly 182,

- Figs, 35 and 36, is utilized for each of code boxes

55

60

85

70

75

Nos, 1 and 2 in Pigs. 1 and 20. In Figs. 29, 30,
35 and 35, a pair of pinions 217, 217 are so spaced
on a shaft 218 that corresponding peripheral por-
tions project through openings 189 to engage cer-
tain teeth thereof with certain teeth of the rack
associated with the respective contact assemblies
{82. - Both pinions are keyed to the shaft 28
which is rotatably supported at its opposite ends
in a pair of bearings 218, 219 suitably secured
to the inside surfaces of the right-hand ends of
a pair of transverse members 228, 220. 'These
are secured to the upper and lower pairs of angle
members {89 at a point which is immediately be-
low. the mid-points thereof.

In Figs. 29, 30, 32 and 34 a finger grip 221 is
keyed to shaft 218 at a point which is slightly
spaced from the right-hand side of the left-hand
pinion 217. Adjacent the right-hand side of fin-
ger grip 221 on shaft 218 and keyed thereto is a
collar 222 formed integrally with a locking cam.
223 on whose immediate right-hsnd gide is a
finger grip 224 rotatably mounted on shaft 218.
This finger grip is rigidly attached to a block
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225 which is also rotatably mounted on shaft 218
and which has immediately adjacent thereto on
its right-hand side a collar 228 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 223 and suit-
ably attached to the outer 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 288, 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- ;

ber 228, Fig. 39, is the upper end of a leaf spring
231 whose opposite end is rigidly anchored in the
plate 195. As shown in Figs. 38 and 39, the oppo-
~site end of finger grip 228 is formed with spaced
integral angle portions 232 and 233 engageable

10

with the member 228 for a purpose that will later -

appear.
Figs. 29 and 32 show the contact assembly 182
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 {85 project through
the vertically gligned openings in the code cards
of each of the code beoxes, Nos. 1 and 2, which are
understood to be inserted in the switching mech-
anism 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 192 and portions of T-
shaped members 193 and {84. The finger grips
221 and 224 occupy the relative positions shown
in Fig. 39A so that the slidable members 212
carrying their associated racks 216 have been ac-
tuated by the respective pinions 24T under con-
trol of finger grip 221 to occupy their uppermost
positions as shown in Fig, 29. Both contact as-
semblies 182 are locked in their uppermost posi-
tions as shown in Fig. 39A in which face 234 of

locking cam 223 engages the upper surface of

projection 229 of pivoted member 229 which is
being urged in a counter-clockwise position by the
leaf spring 23¢. Such engagement of the locking
cara 223 and member 229 precludes c¢ounfer-
-clockwise rotation of shaft 28 which directional
rotation, as will be pointed out presently, is-neces-
sary to effect any lowering movement of the con-
tact agsemblies 182. Accordingly, the contfacts
184 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 squeezed together, whether the
direction of movement of the contact assemblies
182 is to he uvp or down. The first movement,
which is that of grip 224, causes projection 233
on grip 224 to engage the lowermost portion of
pivoted member 229, Fig. 39A, and tend to move
the latter in a clockwise direction on its pivot.
As the member 229 is rotated, it disengages its
projection 230 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 erip 221. Since one lug 235’ on each card se-
lecting ‘drum 288 is normally engaging one code

card in one of the code boxes as shown in Fig. 32, °
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it is necessary to move these drums away from

the respective code boxes, that is, in a counter-
cleckwise direction before the lowering movement
of the contact assemblies 182 is commenced. Re-
ferring to Fig. 32, the lowermoest portion of
clamping plate 283 of the contact assembly 182,
Fig. 36, engages the uppermost portion of a bev-
eled ‘end portion 237 formed on a member 238
whose opposite end is formed integral with the
support 207 for code card selecting drums 236.
This support is pivoted on a shaft 239 and will be
more fully described subsequently.

As the shaft 218 is being rotated in a counter-
clockwise direction by the same rotation of finger
grip 221 to commence the lower movement of
both eontact assemiblies 182, plate 203 sliding on
bevéled potrtion 237 moves the member 2238 in g
left-hand direction, Fig. 32, and thereby causes
the disengagement of card selecting drums 236
from code cards. Further rotation of shaft 248
in the counter-clockwise direction causes both
pinions 247 to move in the counter-clockwise di-

rection and thereby lower their racks 216 asso-

ciated with the respective pinions. This causes
both members 212 to slide downwardly in their
respective guides 214 and cdrry both contact as-
semblies 182 theréwith. 'This continues until a
clicking sound indicates the engagement oi face
248 of locKing cam 223 with the undersurface of
projection 233 on the pivoted member 229 which
is being urged in counter-clockwise direction by
spring 251 whereupon the shaft 28 is firmly
locked in.such position, Fig. 3¢C. Now the finger
grips 221 and 228 occupy the relative positions
shown in Fig.39C. As showh in Fig. 34, the up-
permost ends of individual contacts 185 carrying
the precious inetal contact points {78 lie slightly
above the uppermost surface of a pair of spaced
insulating catds 241; and vertical projection 266
on clamping plate 283 engages the lowermost por-
tion of beveled edge 237 of member 238, which
has been actuated in a left-hand direction as
ahove mentioned, and thereby maintains the card
selecting drum 238 out of engagement with the
code cards. In Fig. 34, the uppermost ends of
contacts {85 and rack 216 are sufficiently below
the lowermost surfaces of the code boxes, Nos, |
and 2, so as to enable horizontal sliding move-
ments of the individual boxes out of and into
the respective supporting members 181, 152, 183
and 194, after suitdble 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
{95, by squeezing together both finger grips 221
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 228 and tend to move it in a clockwise
direction on its pivet. This disengages projec-
tion 230 from .cam face 240 so that the shaft 218
can now be rotated in a clockwise direction under
control of finger grip 224. Such rctation of the
shaft 218 moves both piniens 217 in a clockwise
direction thereby actuating the respective racks
216 and associated members 2{2 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
2148 is locked in such position. Now finger grips
221 and 224 'occupy the relative positions shown
in Fig, 394, .
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 In Figs. 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 2§7." The effect of such spring

“is to urge the support 267 in a clockwise direc-
tion. Extending vertically upwardly from the
upper end of support 207 is a shaft 247 which
has its lower end rigidly attached thereto and
the- portion in proximity of its upper end ar-

ranged to support in a 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 249. 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.. Thus, each card selecting drum
246, and associated sleeve 258 and ratchet wheel
%5{ are rotatable as a unit on the shaft 247. Di-
rectly below both ratchet wheels 251 and at the
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 254,
alignment with each ratchet wheel 251 are a pair
of equal openings 255, 255 separated by a strip
256 formed in the plate (90, Figs, 33 and 37.
HEach pawl 258 and strip 258 associated therewith
is slightly offset along a diagonal for the purpose
of stepping each ratchet wheel 251 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 238 is p10v1ded
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 hereinkefore explained regarding drum 143

Substantially in horizontal-
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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 243, Figs.

28 and 32, and rotates both supports 287 in a
counterclockwise direction on shaft 238. This
rotation is continued until the uppermost por=
tions of the beveled faces of corresponding teeth
in both ratchet wheels 25! engage respective
pawls 254, and such faces slide therealong until
both pawls 284 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 beveled
faces were sliding along the fixed pawls 254, a
predetermined amount of rotary movement was
imparted to both card selecting drums 235. Now
the finger grip 249 is released and both supports
are rotated in a clockwise direction under the in-
fluence of the respective springs 245, Fig. 28, until
the uppermost portions of the beveled faces. of
corresponding teeth in both ratchet wheels 2E{
engage the strips 25% and such faces slide along
the respective strips 256, Fig. 33, which are effec-
tively pawls, until both these strips are disposed
“in the respective slots between the particular
.ragtchet tooth and the next succeeding ratchet
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supports 207 is terminated. During the time ir-
terval that the beveled faces were sliding along
the fixed strips 258, a further predetermined
amount of rotary movement was imparted to both
card selecting drums 235. The sum of both such
predetermined amounts of rotary movement is
just sufficient to move the next succeeding lug
235 or both card selecting drums 238 to engage
the next succeeding code cards in the respectwe
code boxes, Nos. i and 2 in Fig. 29.

What is claimed is:

1. In combination in apparatus for intercon-
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 fixed 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 to be applied to
said second circuit group and thereby to said line
in an order which is different from the order in
which -the signals appear in said first circuit
group, comprising a plurality of cards each of
which embodies perforations of two. different
sizes arranged in accordance with a preselected
code, & plurality of normally opehed pairs of con-

- tacts connected to both said first and second cir-

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 circuit groups for varying the order in
which said signals are applied to said line.

2. In combination in apparatus for intercon-
necting signal circuits under control of a plu-
rality of discrete cards perforated in accordance
with preselected codes, a source of: signgls, a

- first group of circuits connected in a fixed man-
- ner to said signal source, a transmission line,

a second. group of circuits connected in a fixed
manner to said line, switching means for change-
ably interconnecting said first and second circuit

‘groups to cause the signals to be applied to said

second circuit group and thereby to said line in
an order which is different from the order in which
the signals appear in said first ecircuit group,
comprising a plurality of normally opened pairs
of contacts connected to said first and second cir-
cuit groups and having a number egual to the
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 eircuits in said secend group 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
the signals are applied to said line, and means
for selecting individual perforation groups and

* causing them to close said certain pairs of con-

70

tacts. .

3. In a signal system, a signal circuit, 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

tooth whereupon the clockwise rotation.of hoth. 75.

- for connecting said reproducers individually to

said circuit, the combination of such system with




2,408,350

21

means for varying the order of comnecting said
reproducers to said segments, comprising a plu-
rality of normally opened pairs of contacts con-
nected to-said reproducers and said segments and
having a number equal to the product 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 distributer comprising a plurality of seg-
ments and having a brush moving over said seg-
ments for connecting said reproducers individ-
ually to said circuit, the combination 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
of perforations of 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 alignment, a pair of
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 3

engage the other contacts associated therewith
in the same pairs 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 sequence of
the preselected code when each card is moved a
predetermined distance relative to the other cards
in the stack, and means for selecting individual

cards in the stack and moeving them the prede- ‘45

termined distance.

5. The secrecy system specified in claim 4 in
which said rotary distributor comprises a rpiu-
rality of interlaced sets of segments and said con-
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 a speech privacy system

10

15

20

25

30

40

50

comprising means to record speech signal waves

upon & suitable record medium, speech repro-
ducers spaced along said medium, a rotary dis-
tributor arranged with a plurality of groups of
segments, a first group of conductors, each of
which is connected to one of said repreducers,
and a 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 pairs of contacts each of which
pairs 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-
forations ‘of a predetermined size each of which
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groups has a number of perforations equivalent
to the number of additional conductors in one
group thereof and is.arranged in accordance with
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 said certain
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 contrcl-
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 ovened 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
different 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 number 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 alignment 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 a cer-
tain distance relative to the other cards in the
stack and thereby to close the respective contact
pairs for connecting any of said reproducer cir-
cuits to any of said distributor segment circuits
of each interlaced set in accordance with the
preselected code of smaller perforations, 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 substantially
at its mid-point and having one end operatively
associated with said magnet coil, a drum rotatably
meunted on the opposite end of said armature and
positioned in proximity of said perforated cards,
a plurality of lugs disposed helically on the pe-
riphery of said drum and spaced such that each
Iug can be disposed in horizontal alisnment with
one perforated card, a ratchet and pawl arrange-
ment operatively associated with said drum for ro-
tating said drum in equal steps 50 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 axis, 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 alighment 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
disposing each lug in alignment with individual
perforated cards, and a clock-operated device
connected to another projection of said member
for rotating said member on its pivol-at prese-
lected time intervals and thereby causing said
pawl and ratchet to rotate said drum in the in-
dividual steps. .

10. In a two-way privacy system for signals in-
cluding a signal receiver, a signal fransmitter,
means for applying signals in scrambled frag-
ments to said transmitter, means for unscram-
bling the scrambled signa] fragments received by
said receiver, said scrambling and unscrambling
means including a common rofary distributor
comprising a plurality of sets of interlaced seg-
ments and having a brush moving thereover,
means for recording signals 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 blurality of
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,
a plurality of cards formed with perforations of
at least two different sizes each of which cards
embodies the smaller perforations in number
equivalent to the number of distributor segments
in one set thereof, said perforations being ar-
ranged in a plurality of vertical rows correspond-
ing 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
least aligns with the uppermost ends of the longer
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 perforations and
is flexed by each card to engage the shorter con-
tact associated therewith 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 individual cards to the pre-
determined extent.

11, In combination with a secrecy system-in-
cluding a signal circuit, means for recording sig-
nals on a moving medium, reproducers spaced
along said medium, angd a rotary distributor com-
prising a piurality of sets of segments and having
3 brush moving over said segments for connecting
said reproducers individually to said circuit, a
switching mechanism associated with each set of
distributor segments for connecting any repro-
ducer to any distributor segment in each set

.thereof, comprising. a plurality of pairs of nor-.

10

15

20

25

30

35

40

45

.60

65

60

65

24

mally opened pairs of contacts, each of which
pairs has one elengated contact which is fexibie
at its upper end and the other contact is relatively
fixed in engageable relation with such upper con-
tact end, said contact pairs being arrainged 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
and each horizontal row of flexible contacts is
connected to one reproducer, a plurality of cards
each of which is provided with two different sizes
of perforations intermingled in accordance with
a preselected code and arranged in vertical and
horizontal rows corresponding to the respective
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 proximity of the upper ends of said
elongated contacts with corresponding perfora-
tions in vertical alignment such that each elon-
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
connecting any of said reproducers to any dis-
tributor segment of each one set thereof after
each of said cards is moved a predetermined dis-
tance relative to the other cards in the stack, and
meang for moving individual cards the predeter-
mined 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 alisnment along said bar so that one con~
tact lies in each of the horizontal rows and so
that each contact 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 associated therewith
in the same pair.

13. The combination according to claim 11 in
which. said switching mechanism includes said
relatively fixed contacts disposed -above the
stacked cards, a Unitary support for the spaced
elongated contacts, said elongated contacts being
arranged in said support such that correspond-
ing ends of contacts terminate substantially in
the same horizental plane above said support and
other corresponding ends in the same horizontal
plane below said support, and meang for elevating
said support until the upper end of each of said
elongated centacts 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 positioned below the stacked
cards.

14, The combination recited in claim 11 in
which said card moving means comprises g 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
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 c¢f two substantially

.diametrically opposite sides of said ratchet wheel
75.

each of said pawls lying in a different vertical




2,408,350

25
Plane such that one pawl serves to rotate said
ratchet wheel and thereby said drum one prede-
termined amount as said shaft carrying said drum
is moved in one rotary direction on its pivot and
such that the other pawl serves to rotate said
ratchet wheel and thereby said drum a further
bredetermined amount in the same direction as
said shaft carrying said drum is moveq in the op-

5
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posite rotary direction on its pivot, said one and
further predetermined amounts of rotary move-
ment of said drum being sufficient to dispose suc-
cessive individual lugs on said drum substantially
in horizontal alignment with successive indivigual
perforated cards in the stack.

HENRY C. HARRISON.




