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1 
This invention relates to a speech privacy sys 

tem in which the speech waves are divided into 
fragments on a time basis and'the individual 
fragments are transmitted with different amounts 
of time delay in accordance with 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 automatically at preselected time in 
intervals. ‘ 

As the security afforded by a ?xed code privacy 
system cannot be relied on beyond the time period 
required by an unauthorized interceptor 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 airplanes, for example, requiring a time 
in excess of the security time period, one or more 
changes of the code might be desirable during 
the mission. 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 operator with a gloved hand. 
Accordingly, the present invention contemplates 
code changing apparatus adapted for the auto 
matic selection of individual codes at prede 
termined time intervals, or for the manual se 
lection of individual codes by a single hand op 
eration. 
A general object 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, filed July 10, 1942, speech 
waves are recorded on a suitable medium, such 
as a moving magnetic tape, and are ‘reproduced 
from this record by a 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 brush passing thereover breaks the 
recorded speech waves into fragments of de?nite 
length, each being of a small fractionof 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 aspeech wave trans 
lator in its ‘proper time order. 
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2 
‘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 elongated 
contact capable of being ?exed at one end'and 
a relatively ?xed'contac't. vThe contact pairs are 
arranged in spaced relation in a plurality of 
vertical and horizontal rows such that each verti 
cal row of ?xed contacts is‘ connected to a dis 
tributor segment of one interlaced set, and each 
horizontal row of i?éxible contacts is connected 
to one reproducer magnet. ’ A ‘plurality of cards 
each of which is provided with two diiferent 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 ?exible eon 
tacts. ‘ 

The uppermost ends of these contacts are dis 
posed in proximity of their associated ?xed con 
tacts which are also positioned above the top 
card of the stack. Each card touches {the ?exible 
contacts at the smaller perforations so that such 
contacts are ?exed when'the card is moved in a 
horizontal ‘direction a predetermined distance. 
Thus, each card serves" to connect the reproducer 
magnets to the distributor segments of the one 
interlaced set in ‘a sequence in accordance with 
the coding ‘of the smaller perforations alone. A 
device manually or automatically operated selects 
individual code cards :in the ‘stack and moves 
them the predetermined horizontal distance for 
effecting a di?erent interconnection of the re 
producer magnets and distributor segments of 
the one interlaced setI As there are two inter 
laced sets of distributor segments in the speci?c 
embodiment of the invention, the two switching 
mechanisms for such two interlaced sets are op 
erated simultaneously for connecting any repro 
ducer magnet to any distributor magnet of each 
interlacedset. 
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 speci?c embodiment of the 
invention can be employed; 

Fig. ‘2isa-f-ragmentary' view, in perspective, of 



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

r 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; 7 

Fig. 5 shows a detail modi?cation 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 speci?c em 
bodiment of the invention in Figs. 1 and 2; 

Fig. 14 is a perspective viewvof another row of 

card perforated in 
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contacts in the cross bar switch of the speci?c y; 
embodiment 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 ‘_ 
iii-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; 
40 

Fig. 19 is a sectional view taken along the line’ I 
lS-lil of Fig. 12 showing the pawl and ratchet 

.wheel in its ?nal 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 of 
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 ?nger grip for manual operation; 

50 

Fig. 23 is a front view of a modi?cation oper- . 
ated by a clock apparatus; 

Fig. 24 is a fragmentary side elevational view of 
the modi?cation of Fig. 2'3; 

Fig. 25 is a bottom view of the modi?cation 
shown in Fig. 24; 

Fig. 26 is a view taken along the line 2B-—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 
3l-3i of Fig. 28 showing the relation between 
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brush I1 is on start segment 25. 
. tion a release magnet 30, when energized, releases 

- latch 35, Figs. 1 and 5, and thereby allows the 

éAoassé 
normally opened contact pairs and one closed cone 
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 condi 
tion for the insertion and removal of the code 
boxes in the double. code switching mechanism; 

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

Fig. 36 is a' cross-sectional view taken along 
the line 36—3t‘ of Fig. 29; 

Fig. 37 is a sectional View taken along the line 
31'—31 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 39-39 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 along the line 
58-40 of Fig. 34. 

Referring to Fig; 1, the privacy system shown 
enables speech spoken into microphone iii to be 

. sent out in scrambled form over radio transmitter 
H, and enables speech so transmitted when re 
ceived on radio receiver [3 to be received as in 
telligible speech in headset I4. 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 
plishedvby magnetic tape i5, commutator l5 (laid 
out in a straight line) traversed by brush l7, 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 l8 and it. Each of 
these boxes contains a plurality of cards per 
viorated 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 
> after. 

The operation of the system shown inv Fig. 1 
will now be brie?y 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 i8 and I9 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 ll at all stations when 

At each sta 

brushes I‘! at all stations to start out on a revo 
lution in phase with each other. 
Assuming ?rst that the station shown in Fig. 

' 1 is to ‘transmit scrambled speech and as such 
. station is normally in the receiving condition the 
talking party presses button E2 to supply talking 
current from battery M via key 4!, winding 42, 
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radio choke 43 and contact 44 of button 12 to 
microphone Ill, and at the same time speaks 
thereinto. Contact 45 of button l2 closes an 
energizing circuit for relay 32 from battery, 
through the operating winding of relay 32 and 
radio choke it which relay operates and locks 
up through latch 3 to ground. The operation 
of relay 52 serves to supply energizing current 
from the battery associated with its outer arma 
ture and lead 47 to relays 25, 2t, 21, 28 and 29, 
all of which operate to condition the system for 
the transmission of speech. Relay 25 discon 
nects receiving lead ‘28 from radio receiver l3. 
Relay 26 opens receiving branch conductor lead 
48 leading to receiver iii and closes sidetone lead 
49 thereto. Relay 27 connects lead 50 to radio 
transmitter l i. Relay 28 opens the receiving cir 
cuit for the start pulse. Relay 2K9 closes the start 
pulse generating circuit which will be herein 
after pointed out. 
Speech current from microphone l0 are applied 

through button 22, key 4!, primary winding d2 
of input transformer 5i, ampli?er 52, output 
transformer 53 including winding Eli and lead 55 
to the recording magnet R. Filter 55 eliminates ‘ 
a signal band of frequencies of the 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 l5 and then passed along 
to the reproducer magnets A . . . I. A portion 
of the speech originating in microphone I0 is 
diverted from the output of ampli?er 52 via out 
put transformer 53 including winding 54 and over 
lead 29 to the headset Ill so that the talking 
party can gauge the loudness of his speech input 
to the system via microphone IS. 
The code boxes l8 and it permit cross 

connections between any commutator segment 
and any reproducer magnet of each interlaced 
set so that as brush il 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 i‘? in any order and at 
any given time in the cycle. Brush l‘! is con 
nected over lead input transformer E0, am 
pli?er 59, output transformer ti, and potenti- -" 
ometer 62 to radio transmitter ll. Ampli?er 59 
serves to amplify the scrambled speech. 
Once each revolution of the brush 11, when it 

is in contact with short synchronizing commu 
tator segment the contacts 35 are closed. r; 
Since ‘relay :3 is energized and therefore oper 
ated at this time, condenser 53 discharges 
through inductance {it which forms a part of a 
?lter also including condensers 67! and 68, and 
inductance 69. Condenser E3 was previously 
charged up from battery 6d through resistor 65. 
This ?lter generates a damped wave whose fre 
quency is about 2099 cycles per second and which 
serves as the starting pulse above mentioned. 
One portion of the damped wave is applied 
through coil d9, 19, upper contact of relay 28, 
and ?lter ii to the input of gas-?lled tube 12. 
This tube breaks down on the ?rst suificiently 
large positive swing of its grid, and thereby causes 
the energization of tripping relay 3%, Figs. 1 and 
5, which releases the brush arm for another r0 
tation. At the same time another portion of the 
damped wave is applied over lead 73 to ampli?er 
‘~59 for transmission to the distant station. 
vAutomatic volume control 15 serves to bias the 
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6 
control grids of ampli?er 52 and gas tube 72, 
varying as the level of the input varies, so as to 
maintain a substantially constant output level. 
The bias on the ampli?er 52 controls the sensi 
tivity of the gas tube 72, 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 M is thrown to the left. 
Tone for this purpose is derived from a pilot 
generator 34 driven from 7 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 32 when receiving. 
The dot and dash telegraph signals are trans 
mitted in scrambled form as in the case of trans 
mitted speech. 
When the talking party stops talking he re~ 

leases button l2 thereby causing the system to 
revert eventually to the receiving condition. In 
due course relay 25 releases to reconnect lead 
233 to the radio receiver l3 whereby incoming 
scrambled speech is now applied through pri 
mary winding 2! of input transformer iii and 
ampli?er 52 to the recording magnet R for re 
cording on the magnetic tape it. The reproducer 
magnets and commutator segments through the 
perforated code cards of code boxes is and I9 
render intelligible the incoming scrambled speech. 
The intelligible speech is then applied through 
ampli?er 5i; and outer contact of deenergized re 
lay 25 to headset M. 

In releasing, relay 29 disables the pulse gen 
erating circuit under control of cam operated 
contacts 35; and relay 28 connects secondary 
winding 3%‘: of output transformer 53 of ampli 
?er 52 to the 2000 cycle band-pass ?lter ll so 
that the tripping tube ‘:‘2 and relay 30 are placed 
under control of the 260i) cycle start pulses from 
the distant transmitting station. Band elimina 
tion ?lter 56 attenuates such pulses and thereby 
precludes them from reaching recorder mag 
net R. 

Fig. 5 shows the tripping relay 33 arranged 
to prevent the release of latch 31 and thereby the 
brush H for another revolution, in the absence 
of starting pulse, in order to prevent false sig 
naling by an enemy When the system of Fig. l 
is arranged for receiving normal speech, In Fig. 
5 tripping relay 30, latch 3!, brush H are shown 
together with relay 39 energized when the brush 
H is stationary and provided with contacts which 
shunt ‘both radio transmitter l! and receiver 
l4. Relay 39 is sufficiently slow so as not to close 
its‘contacts when brush I‘! is stopped during nor 
mal operation. Speech can only ‘be heard, there 
fore, if the brush I7 is operating normally. If 
the talking party .fails to hear his own speech 
while he is talking he knows that his speech is 
not ‘being transmitted, This could occur if the 
system fails for any reason to operate or if the 
brush I‘! should accidentally fail to start but re 
mains stationary for an abnormal time. The 
talking party is thus Warned against sending out 
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 l8’ employed with 
a ten-segment commutator l6’ and nine-repro 
ducer magnets A . . . I. The single code box i8’ 
is constructed similarly to the individual code 
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boxes I8 and H] 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 
identi?ed in the drawings by the same reference 
characters as in Fig. l, 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 inv the transmitting machine 
is set up on the receiving machine. The indi 
vidual code boxes l8" and I9" are constructed 
similarly to code boxes 58 and I9. 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 magnets is controlled by code 
boxes i8 and i9, 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 andnine horizontal columns. Each 
row corresponds to a commutator segment and 
each column to a reproducer magnet. Eight of 
nine perforations I23 in each row are of the same 
size, for example, % inch X 1/8 inch, and the ninth 
perforation I213 is of a smaller size, for example, 
egg inch x 1A; inch. 
Each of eight horizontal columns contains one 

smaller perforation and the ninth column in_ 
chides two smaller perforations. This is so for 
the reason that as nine reproducer magnets 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 in?uenced 
by the larger perforations but by the smaller per 
forations alone as will be pointed out hereinafter. 
The code card 8E3 also embodies a projection 8| 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 88 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- V 
cept for a vertical center opening 81 which ac 
commodates the tongue-like projections 82 of the 
individual vcode cards. The extreme right-hand 
end of the frame 85 embodies an L-shaped cutout 
portion 83 which receives the projections 8| 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 longitudinal sides of the 
frames 85 and 86 and the portions of both there 
of in proximity of opening 81 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 will 

. \ ‘become apparent later. _ 7 
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8 
. Upper clamping member 90 and lower clamp- 
ing member 9! maintain the frames 85 and 86 in 
assembled relation by machine screws 92. These 
project through suitable openings 93 in the'upper 
clamping member 86 and frames 85 and 8S, and 
are anchored in internally threaded openings 94 
formed in the lower clamping member 9|. Back 
plate 95 secured to the frames 85 and 86 by ma 
chine screws 96 encloses the code cards 80 within 
the code box 8-’3. Referring to Fig. 8 it will be 
observed that a space intervenes between the 
right-hand edges of the code cards 80 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. 

Figs. 9, 10, 11 and 12 disclose a single code 
switching mechanism embodying ninety ?xed 
electrical contacts Hi8 and ninety ?exible con 
tacts Nil, one of which is associated with'each 
?xed contact and ?exed at one end by code cards 
Bil in a manner that will be subsequently de 
scribed. Fig. 13 shows an electrically conductive 
member 98 formed with nine contacts Nil having 
their adjacent ends integral therewith and ar 
rangedin spaced relation in a vertical plane, and 
their opposite capable of being ?exed and termi-_ 
nating in a horizontal plane. Thus the nine con 
tacts ml terminate e?ectively in a common con 
tact H33. Each contact llil includes on one sur 
face a contact point I64 composed of a precious 
metal. Fig. 14 shows nine ?xed contacts l0!) 
having corresponding end portions mounted in 
spaced relation in a vertical plane in electrical 
insulating member Hi5. Thus approximately 
four-?fths of each contact lei! projects above 
the insulating member I85 and terminates in a 
horizontal plane and approximately one-?fth ex 
tends therebelow and terminates in a horizontal 
plane. Each contact I86 embodies on one sur 
face a contact point 266 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 Hi1 which are verti 
cally spaced at one end of the assembly as shown 
in Fig. 15. It 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 l8 protects the extreme 
right-hand insulating member I05 from damage. 
The assembly of Fig. 15 provides ninety ?xed 

contacts I00 and ninety movable contacts IIJI, 
as will be seen more clearly later, arranged such 

. that contact points I84 and I6 of the respec 
tively associated contacts HM and I90 are oppo 
sitely disposed and capable of engagement with 
each other. 
Referring to Fig. 16, the associated pairs of 

contacts H39 and I0! comprise ten individual 
vertical rows and nine horizontal columns. As 
contacts Iii! are longer than contacts I30, the 
former constitute ten vertical rows and nine h'or 
izontal columns which correspond to the previ 

.' ously described spacing of the perforations in 
the code cards 8. As hereinbefore pointed out, 
each vertical row of contacts l?l terminates in 
common contact I03, Figs. 11, 12, 13 and 15; and 
each contact I90 terminates individually in both 
rows and columns, Figs. 11, 12 and 14, except as 
hereinafter modi?ed. 

Figs. 17 and 18 show a U-shaped housing I09 
having a cut-out portion H0 in each of its two 
horizontal side walls; This provides effectively 
the upper portion of-support l 09 with an upright 
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H2 at each of four spaced points arranged in a 
rectangular manner. Each upright IIZ contains 
a vertical recess H3 which terminates at its 
lowermost point in a shelf-like portion IIG. Ex 
tending transversely of each of the horizontal 
side walls of housing is a plurality of spaced 
grooves H5 arranged such that corresponding 
grooves in each side wall are oppositely disposed 
for a purpose that will appear subsequently. In 
the lower portion of front wall H6 of the hous 
ing I69 is a pair of vertically spaced and threaded 
openings I E? which pairs are horizontally spaced 
as shown in Fig. 18. 
The contact assembly of Fig. 15 is mounted in 

the lowermost portion of the housing I09 as in 
dicated in Figs. 9 and 12. To accomplish this, 
the extreme left-hand ends of the screws Illl' are 
positioned in threaded openings III of housing 
I09. Also, each screw Iill is mounted in a tube 
N8 of electrical insulating material, Fig. 12. P0 
sitioned in each pair of aligned openings H5, 
Figs. 12' and 17, is an insulator strip H9 which 
serves normally to maintain associated contacts 
we and It'll of each pair out of engagement with 
each other, Figs. 15 and 16, and to control the 
movements of such contacts when engagement 
therehetween ‘is being effected in a manner that 
will be presently explained. A cover I25, Figs. 
9. l1 and 12, is pivoted on a pair of pins I2! se 
cured by a drive ?t in the uppermost portion of 
the two left-hand vertical uprights H2, Figs. 10 
and 12. 
The code box 5% assembled as shown in Fig. '7 

is inserted in the housing I22, assuming cover 
I22 in Fig. 12 to be rotated 9t‘ degrees in a coun- - 
tor-clockwise direction, by lowering vertically 
from a position thereabove. In arranging the 
code box for such insertion, the tongue-like pro~ 
jections 32 of the code cards 88 are disposed on 
the left, and the label “Top” on the code box 
is in its uppermost position. As the code box 
{it is being lowered, the individual contacts “II 
project into associated aligned openings of the 
code cards 82. This continues until the lower 
most edges of the four corners of the code box 
are seated on the shelf-like portions Ild, Figs. 10 
and 12. Now the uppermost portions of all con 
tacts ill! are disposed slightly above the top of 
the code box 841, and the uppermost portions of 
all contacts I29 are positioned slightly therebe 
low. Fig. 12. 
The under surface of the cover lid carries a 

pair of spaced gauges I22 which are arranged to 
seat on the uppermost surface of the code box 
84;, when the cover It!) is lowered and assuming 
the code box to be inserted properly into the hous 
ing its. This enables the cover I28 to attain the 
position shown in Figs. 9. 11 and 12. However, 
when the code box 2:‘! is improperly inserted into 
the housing I 99, the gauges I22 will so engage the 
in: errnost surface oi’ the code box as to prevent 

cover from reaching the closed position, 
Figs. 9, 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 box is necessary in order to bring 
about the position of the cover I28 as shown in 
Figs. 9, l1 and 12. 
When the code box is properly inserted in 

the uprights I I2 as shown in Fig. 12 at least 
eighty of the individual contacts IEiI are out of 
engagement with the left-hand edges of the as 
sociated larger openings :23 of the code cards 89, 
Fig. 10, and at least ten of the individual contacts 
IElI are in engagement with the left-hand edges 
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of the associated smaller openings I25 of the code 
cards 80, Fig. 10. 
In Figs. 11 and 12 a magnet coil I28 is suitably 

mounted at the center of the lower portion of the 
outer surface of the housing Hi5. Associated with 
this coil is the lowermost end of an armature I28 
which extends upwardly in the form of a cross 
whose horizontal arms at their opposite ends are 
mounted on pivots I38. These are secured to a 
pair of spaced horizontal arms I3! formed in 
tegral with the respective horizontal sides of 
housing I853. The uppermost portion of the ver 
tical section of the armature I29 terminates in a 
QQ-degree portion 532 extending inwardly towards 
the housing I09. 
In Figs. 12 and 19 a screw I36 has its threaded 

end portion accommodated in a threaded opening 
I35 provided in a 90-degree portion I32 whereby 
the screw i3il~ is vertically mounted thereon. On 
the upper end of screw I34 is positioned an angle 
member I36 whose function will be mentioned 
later. Immediately underneath this member is 
washer I37, and adjacent the opposite end of 
screw E34 is a further washer I38. Intermediate 

1 these two washers is a bearing I39 which is free 
ly rotatable on screw Kill. A drum I46 is rigidly 
secured to the bearing I39 for rotation therewith. 
Intermediate ‘the lower end of drum I48 and above 
washer I38 is a ratchet wheel IAiI secured to the 
drum for rotation therewith. 
A ?exible pawl I42, 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 I29, Fig. 11, so that its free end en 
gages one tooth of the ratchet wheel Iél. A ?ex 
ible pawl I43 has its free end engaging another 
tooth of the ratchet wheel MI and its opposite 
end secured to one side of angle iron I44. This 
is secured to a transverse member I45 extending 
between the extreme left-hand portions of the 
two left-hand vertical uprights II2, Figs. 10 and 
12, and is suitably attached thereto. A coiled 
spring Iii-'5, Figs. 11 and 12, connects QO-degree 
portion 532 of armature I29 to a projection Ml 
formed integral with the mid-point of the upper 
most portion of the front wall of framework I09. 
A plurality of lugs I48 is spaced in helical fash 

ion on the periphery ‘of drum It!) 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 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 89 when the code box 
84 is properly inserted in ‘the U-shaped support 
IE9. For example, in Fig. 12, lug I48’ engages 
tongue-like projection 82’ on code card 80' and 
actuates this particular code card in a right-hand 
direction. The larger openings I23 of code card 
80' do not affect the positions or movements of 
the springs Elli projecting therethrough. How 
ever, the code card ‘86' at the left-hand edge of 
itssmaller openings I24, ?exes in a right-hand di 
rection. the upper‘ ends of the associated contacts 
i-ill projecting therethrough and engaging there 
with until the contacts i?l engage the contacts 
I20 associated therewith. Thus a circuit asso 
ciated with each pair of engaging contacts I09 
and -I III :is completed forza purpose that will be 
come apparent ‘later. As at least ten smaller 
openings are oontained‘in each code card 80', this 
means ‘that at least 143 discrete circuits will be 
completed. 
When it is {desired to complete circuits in ac 
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cordance with the smaller perforation I24 of the 
next succeeding code card in the code box, the 
magnet coil I28 is energized from a suitable source 
of electrical current, not shown. ‘This causes ar 
mature I20 to rotate in a'co-unter-clockwise di 
rection about its double pivots I30, against the 
force of coiled spring I45. This, as shown in Fig. 
12, causes lug I43’ to be withdrawn from engage 
mentwith tongue-like projection 02’ of code card 
00’. Thereupon, code card 80' is caused to return 
to its normal position in code box 84’ under the 
influence of the force exerted by the ten contacts 
Elli engaging the left-hand edge of the smaller 
openings I24 in code card 80'. At the same time 
pawl I43 actuates the ratchet wheel MI in a 
clockwise direction, Fig. 10, and thereby the drum 
I 40 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 Hi2 engages the next succeeding tooth 
of ratchet wheel I4I to prevent further rotation 
of the drum I40 as armature I20 is rotated in the 
counter~clockwise direction. Fig. 19 shows the 
position of ratchet wheel I4I in its normal posi 
tion, either after or before it has been stepped; 
and Fig. 20 shows the position of the ratchet 
wheel Ilil after being stepped once but is not yet 
returned to its normal position of Fig. 19. 
When the energizing current for magnet coil 

I28 is interrupted, coiled spring I46 moves the 
armature in a clockwise direction to return the 
drum I40 to its normal position. Now, the next 
succeeding lug 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 I 48’ and code card 80’. 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 I48 on the periphery of drum 
I40, 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 succes 
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 I48 
on the drum I40 scraping along such projections ; 
as the code box 84 is being inserted into the U 
shaped support I90 and/or removed therefrom. 
Such arrangement comprises angle member I36 
positioned on top of drum I40 with its vertical 
portion in proximity of cover I20 but not in en 
gagement therewith when the code box 84 is 
properly inserted in housing I 09 as shown in Fig. 
12. However, when the code box 84 is to be re 
moved, the cover I20 is rotated 90 degrees to the 
position illustrated in Fig. 21 at which posi 
tion the inside surface of cover I20 engages both 
left-hand uprights H2. When necessary the 
inside of cover I20 can be built out by a liner I50 
of appropriate thickness in proximity of each 
upright IIZ. In Fig. 21, cover I20'engages angle 
iron I36 in such manner as to tilt drum I40 in a ' 
counter-clockwise direction and thereby to dis 
engage one of its lugs I48 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 box is raised and lowered in 
housing I09. ' 

In the operation of Fig. 1, it will be understood 
that the individual code boxes i8 and I 9 are pro 
vided in accordance with the switching ,mecha 
nism of Figs. 2 and 6 through 21, and. that the 
same or a di?erent combination of code cards 80 
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 00 and 80" 
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 540 on drum I40 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 80”.’ 
In Fig. 1 individual commutator segments I 

through 20 are connected to terminals I 03 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 IOI. Also, in Fig. 1, each horizontal col 
umn of each code box includes nine individual 
contacts I00, Fig. 14. A lead I50 connects in 
dividual reproducer magnets A . . . I to all con 

tacts I00 in one of the horizontal columns of such 
contacts. The actual connection of the repro 
ducer magnets and commutator segments 
through the contacts I00 and MI will be clear 
from the diagrammatic illustration in Fig. 2, in > 
which the brush arm I ‘I and magnetic tape I5 are 
connected by a shaft ‘I0 for driving them. 
As the coding is in?uenced only by the smaller 

perforations I24 only in the code cards as pre 
viously mentioned, engagement is effected in Fig. 
1 between the precious metal contacts I04 and 
I06 of ten pairs of engaging contacts IOI and 
I00 respectively, in each of code boxes I8 and I9 
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 leastone reproducer magnet is con 
nected to two different odd numbered segments 
and another reproducer 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 I9 shown in Fig. 
1, as above mentioned. 

Reproducer 
magnet Commutator segment 

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 to the electrical 
code card selector of Fig. 12 except the magnet 
coil I28 and the lower portion of the armature l 28 
associated therewith are eliminated, ‘and in their 
places is substituted a?nger grip I5I mounted on 
the top of drum I40. 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 ?nger 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 ?gures are identical with 
those illustrated in Fig. 12. Referring to Figs. 23, 
24 and 25a clock mechanism I55 is connected 
to shafts I55 and I5‘! such that shaft £55 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 
braking cam ‘I58 which is ‘keyed to the shaft I55 
and whose operation will be described later, and 
such that the shaft I 51. is slowly rotated in a 
clockwise direction at a predetermined speed. The 
shafts ‘I56 and I5‘! are driven by suitable coiled 
springs, not shown, embodied in the clock mech 
anism 155 and operating in the familiar manner. 
Wing nut I59 serves to wind such springs in the 
clock mechanism. 
A U-shaped member I60 pivoted at I55 is dis 

posed substantially in a vertical position, and 
embodies oppositely disposed vertical projections 
I62 and IE3 engageable with braking cam I58, 
and oppositely disposed vertical projections led 
and IE5 engageable with code changing cam £55 
on shaft I51. Also mounted on this shaft but 
in an eccentric manner is a cam i 51. Engage 
able with substantially diametrically opposite por 
tions of cam I61 are the adjacent free ends of a 
pair of leaf springs ‘I68 ‘and I59 whose opposite 
adjacent ends are ?xedly mounted in U-shaped 
member I59 ‘but on opposite sides of the pivot 
45!. A gear lit mounted on shaft E56 engages 
gear IlI‘mounted on shaft 912 on which member 
513 is eccentrically mounted. 
A collar 11s slidably ‘positioned on eccentric 

member I13 is formed with an integral vertical 
projection I15 which terminates ‘in a cylindrical 
portion I75, Fig. 23, provided with ‘coaxial in- r 
tegral shaft portions ill and 578a, Fig. 26. These 
portions extend coaxially from ‘the opposite sides 
of portion H5. Rota-tably ‘disposed on the free 
ends of the shaft portions Ill and ‘ll'e’a is the 
bifurcated end of a member ‘H901, Fig. 26, pivoted 
at If! and carrying drum Mil, Fig. 24. rl‘his, ‘as 
in the case of drum I Ml ‘in Figs. 12 and 22, carries 
a plurality of spirally disposed lugs I48, a ratchet 
wheel MI and pawls I 42 and I43 associated 
therewith. 
In the operation of Figs. 23, 24 and 25, the 

clock mechanism I55 is arranged such that the 
shaft I51 rotates cam I66 through 186 degrees 
during a preselected period .of time. This causes 
the certain lug I48’ on drum Me to select the 
code card 89' in code ‘box 84 to perform a switch 
ing operation in the manner and for the purpose 
described hereinbefore in connection with Fig. 1.1. 
For example, the clock mechanism I55 can be 
adjusted to obtain a change of code cards ‘83 
every ?fteen or thirty minute period or other 
period, longer or shorten-as desired. 

Referring to Figs. ‘24 and 27A, a ‘U-shaped 
member IIGI] is shown in the ‘position resulting 
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from its next previous operation due to cams I66 
and I6‘! attaining certain rotary positions under 
control of clock mechanism I55 which is about 
to effect another operation of U-shaped member 
I55. The free end of leaf spring IE8 is flexed 
and under tension due to its resting substantially 
on .the vhighest peripheral portion of cam I57 
relative to pivot I6! while leaf spring £59 is en 
tirely disengaged from the latter cam. The force 
of the ?exed ‘leaf spring I58 tends to urge U 
shaped member I60 in a clockwise direction but 
is precluded from doing so because its projection 
S55 is still resting on the higher peripheral sur 
face of cam I56. 
As the clock mechanism l55 rotates cam I55 

to the position shown in Fig.2'7l3, projection IE6 
is justraised to the higher peripheral surface of ' 
cam E55, and projection I65 is just dropped to 
the lower peripheral surface of cam Hit. This 
permits flexed leaf spring I68 to rotate U-shaped 
member ISO in a clockwise direction on its pivot 
£81. This disengages projection I52 from face 
l?l of cam I58 whereupon shaft I56 is permitted 
to rotate in a counter-clockwise direction and 
carry gear I15 with it in the same direction. 
This gear rotates gear MI in a clockwise direc 
tion as indicated by the arrow which rotation 
also moves shaft I72 in ‘a clockwise direction. 
Now, eccentric member I13 is rotated in a clock 
wise direction in the collar I'M. This causes a 
substantially downwardly vertical movement of 
both projection I15 and its terminating cylin 
drical portion I75 whose shaft portions ill and 
Flt-a allow the bifurcated end portion of member 
I ‘Isa, 'Fig. 26, to rotate thereon. The member 
i'IEa is now rotated in a counter-clockwise direc— 
tion on its pivot IEI to move drum Iliil away from 
the code ‘box 84 in a vertical plan. This causes 
pawl M3 to actuate ratchet IiiI and thereby ro 
tate drum I45 in a plane perpendicular to such 
vertical plane until the next succeeding lug M8 
is presented for engagement with the next suc 
ceeding code card 60 in code box 8:3 as herein 
before explained regarding Figs. l2, l9 and 20. 

Shaft I55 in Fig. 24 is permitted to rotate until 
face IBI of cam I53 engages projection I53 of 
U-shaped member I65 whereupon further rota 
tion of shaft I55 is arrested. Due to a ratio of 2 
to 1 between the number of teeth of gears HE! 
and I'll, these gears are rotated by the rotation 
of shaft I56 until the cylindrical portion I'l? 
carrying the shaft portions Ill and Ilda, 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 portion N5, the mem 
ber Ilsa is rotated in a counter-clockwise direc 
tion in a vertical plane to step the drum ME! one 
step, and thereafter in a clockwise direction in the 
same vertical plane to return the drum ltlil to 
the normal position of Fig. 24, and thereby to 
move the next ‘succeeding code card in a hori 
zontal plane as previously pointed out. 
As clock mechanism I55 continuously rotates 

shaft i5l, cams I56 and l 51 are also continuously 
rotated until they attain the positions shown in 
Fig. 270 at which the U-shaped member IE0 is 
about to be operated again. Now the free end of 
leaf spring i139 is ?exed and under tension due 
to its resting substantially on the highest periph 
eral portion of cam I61 relative to pivot IEI while 
leaf spring -!58 is completely disengaged from this 
cam. The force of ‘flexed leaf spring use tends 
to urge U~shaped member I55 in a counter 
clockwise direction but is prevented from so doing 














