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The invention relates to selecting circuit ar- and those ending in dashes. It will be obvious 

rangements, and particularly pertains to tele- that in handling such codes it is preferable to 
graphic code translators used in connection with interpose the circuits according to the invention 
code converters and like circuit arrangements. at a point in the relay train other than the ter 

Binary selecting circuits such as relay trans- 5 minal stages since the maximum number of 
lator circuits are known in the prior art, a typi- Switches is Seldom if ever required at the latter 
cal example of which is found in U. S. Patent No. stages. It is Suggested that the circuit accord 
2,471,126, issued May 24, 1949, to the present in- ing to the invention be inserted at the fourth ele 
ventor. ment discriminating circuit of Morse code trans 

In prior art arrangements at least one of the ii) lators. For convenience, however, the descrip 
Selecting relays, the fifth such relay in a 5-unit tion of a circuit according to the invention Will 
Code translator for example, is necessarily pro- be limited to the five-unit Code translator. 
vided With a large number of contacts, frequent- Since the last selecting relay, the fifth relay 
ly 32, each of which is used to complete a circuit in a five unit code translator, is needed only for 
through the winding of an electromagnet or relay is indicating the nature of the fifth element, the 
as is required by the particular system in which number of switches on that relay may be reduced 
the device is employed. In actual practice, the from sixteen single-pole double-throw to one 
number of contacts required practically neces- single-pole double-throw assembly by relocating 
sitates the paralleling of several relays the use the recording magnetS or repeating relays, thus 
of which imposes severe maintenance problems 20 saving a total of forty-five switch springs in a 
With a concomitant increase in the cost of main- five unit translator. 
tenance, and also raises the initial cost and space The invention Will be described With reference 
requirements. to the accompanying drawing forming a part of 

It is an object of the invention therefore to the specification and in which the sole figure is a 
provide a simplified selecting circuit arrange- 25 schematic circuit diagram of a relay translator 
inent and more Specifically a simplified relay according to the invention. 
translator circuit. Referring to the drawing, there is shown a 

It is another object of the invention to mate- diagram of a five-unit relay type code translat 
rially reduce the number of contacts required for ing circuit having four input selecting relays S, 
a Switching mechanism of the relay type trans- S2, S3, and S4 provided with the usual number 
lating System, to reduce installation and operat- of Switch Springs connected in a binary base 
ing costs. Selection arrangement familiarly known as a 
These and other objects of the invention which "Christmas tree.' The connections to these 

Will appear as the specification progresses are SWitch Springs up to and including the arms of 
attained by arranging the circuits of a relay op- Switches 4-48 of relay S4 are unchanged from 
erated Selective Switching system so that at least that shown in the above mentioned U. S. patent. 
One of the relays requires but one single-pole Relay S4 is shown provided with eight single 
double-throw switch instead of sixteen or more pole double-throw Switch springs, although in 
SWitches. The output signaling relays are con- actual practice it may be found desirable that 
nected to the next preceding relay switching cir- Several relays having a proportionate number of 
cuit in Such a manner that switching require- Switch Springs be connected in parallel or in 
ments for that relay are unchanged. Cascade, an example of the latter connection be 

Every character code combination within the ing given in the above-mentioned U. S. patent. 
framework of an equal length code is comprised The devices shown at 0-32 may be any 
of a like number of elemental units. The several 45 unilateral impedance devices which are to be 
character code formations are recognized from Selected according to the problem confronting 
One another by the nature (marking or spacing) the artisan. Unilateral impedance devices are 
of the individual units. Because of this charac- necessary to prevent interaction between devices 
teristic, one-half of the total number of code corn- Connected to a common output lead as will be 
binations terminate in marking and the other 50 Seen from an inspection of the drawings. As a 
half in Spacing units. Likewise, random length practical matter the usual utility devices, which 
CodeS can be divided into combinations terminat- in general practice are rotary solenoids mechani 
ing in elements of one nature and combinations cally coupled to the key levers of a recording 
terminating in elements of another nature, such machine or repeating relays provided with con 
as those Morse code characters ending in dots 55 tact assemblies arranged to set up new code com 
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binations, are adapted for the purpose simply 
by connecting a rectifier element in series with 
each conventional device. Almost any form of 
rectifier will be suitable, for example, germanium 
crystals, copper-oxide rectifiers, or both of the 
diode and multi-element types vacuum tubes. 
It has been found that some vacuum tube-relay 
combinations are less satisfactory than others, 
hence some experimenting may be necessary if 
such combinations are desired. Relay-rectifier 
combinations 0-f32 are divided into pairs and 
the input connections to each pair are connected 
together, thence to one of the stationally SWitch 
members of selecting relay S4. There should be 
one pair of polarized magnets or relay-rectifier 
combinations for each stationary switch member. 
The output terminal of One magnet Or COm 

bination in each pair is connected to a Common 
conductor 8 and its mate to a common conductor 
9. Conductor 8 connects to the marking contact 
M on the last selecting relay S5 and conductor 9 
to its spacing contact S. The arm of Switch. 5 
may be connected to ground potential if desired. . 
Relays S to S5 inclusive, operate in response 

to received signals, so that for example if the 
letter “E,' represented as MSSSS in a 5-unit 
code, is received, relay Sf only operates and (as 
suming for the present that switch 52 is closed) 
a circuit is then completed from the negative 
pole of battery through contact M of Switch -f, 
switches 2, 32 and 44, as shown, to the input of 
coil-and-rectifier combinations ..f5 and 6 cor 
responding to the letters E and Z. Since Switch 
5 is in spacing condition, the circuit through 
coil-and-rectifier combination 6 correspond 
ing to the letter 'Z' and conductor 8 is open at 
switch 5. Coil and rectifier combination 5 
corresponding to the letter 'E' is connected to 
conductor 9, therefore, its circuit is completed 
to plus battery through switch. 5f. If the letter 
"Z,' represented by MSSSM, is received, the cir 
cuit from negative through switches , 2, 32 
and 44 remains unchanged, but conductor 9 is 
open and conductor 8 is closed at Switch 5. 
Since coil f6 is connected to conductor 8, it is 
energized and operates according to its required 
function. All other code combinations are simi 
larly established. 

If the received signal elements arrive simul 
taneously, the device Selected is then energized 
to perform its prearranged duty without further 
ado. In such case, however, combination 32 
must either be omitted or disabling means pro 
vided to prevent its activation except when spe 
cifically called upon. If the received signal ele 
ments arrive sequentially, as is the usual case in 
Morse to 5-unit code translators, means must be 
provided to energize the selected device only after 
Selection has been completed. In such cases, a 
print pulse is usually provided in the associated 
apparatus and may be used to actuate a relay 
S-6 to close normally open switch 52 after se 
lection has been made, although it should be 
obvious that many other arrangements can be 
substituted therefor. As a suggested alternate 
arrangement, the rectifier element of each com 
bination may be in the form of a grid controlled 
electron discharge device or a transistor which 
is normally biased to cut off and adapted to have 
a pulse of proper potential applied to the control 
electrode thereof after the Selection has been 
completed. In this manner the unilateral imped 
ance element and the energizing SWitch element 
are combined to effect considerable saving of ap 
paratus and at the same time afford considerable 
flexibility of application, since different actuat 
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4. 
ing pulses may be applied to different utility de 
vices as the situation may require. 
While the invention has been described with 

reference to a circuit specifically for the 5-unit 
code translator, it is understood of course that 
the system is applicable to many forms of Select 
ing circuits of which code translators form only 
a part and that obvious modifications will be Sug 
gested by one skilled in the art without depart 
ing from the Spirit and scope of the invention. 
The invention Clained is: 
1. A selecting circuit arrangement for complet 

ing a single electric circuit through a Single One 
of a number of electric devices in response to 
coded information of at least three elements of 
at least two conditions each, including a pair of 
poly-position switching elements each having a 
single arm member connected to one end of Said 
single electric circuit and at least two contact 
members associated with said arm member, a 
number of pairs of complementary terminals to 
which said electric devices are to be connected 
individually, means to connect the pairs of Com 
plementary terminals in groups With respect to 
one terminal of each pair and means to connect 
the other terminal of one of each pair of com 
plementary terminals of Said groups to one of a 
common plurality of common busses, unilateral 
impedance devices individually interposed in Said 
group connections to be in series with each of 
said electric devices, means including at least one 
multiple-arm Switching element to connect each 
of said groups to one of said contact members 
of one of said poly-position switching elements 
and to connect each of Said common busses in 
dividually to said contact members of the Other 
poly-position switching element, each of Said 
switching elements being operated in response to 
the conditions of a different One of Said coded 
information elements. 

2. A selecting circuit arrangement for con 
pleting a single electric circuit through a single 
one of a number of electric devices in response 
to binary coded information of a number of ele 
ments, including a pair of two-position switching 
elements each having an arm member connected 
to One end of Said Single electric circuit and two 
contact members associated with said arm mem 
ber, a number of unilateral impedance devices, 
means individually to connect one of said elec 
tric devices in Series circuit with each of Said 
unilateral impedance devices, means to connect 
given terminals of the series circuit connected 
devices in a number of groups of a predetermined 
count of devices in each group, and means to in 
terconnect the other terminals of Said Series cir 
cuit devices in said count of circuits, there being 
One device of each of said group connected to each 
count of circuits, means including a plurality of 
multiple-arm Switching elements having con 
tact structures connected in binary geometrical 
progression cascade to connect each of Said 
groups of series circuit devices to one of Said con 
tact members of one of said two-position switch 
ing elements and to connect each of said count of 
circuits to one of said contact members of the 
other two-position Switching element, each of 
Said Switching elements being operated in re 
sponse to a different one of said binary coded in 
formation elements. 

3. A selecting circuit arrangement for com 
pleting a single direct current electric circuit 
through a single one of a number of electric 
devices in response to coded information of five 
elements of two conditions each, including a pair 
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of two-position switching elements each having 
a single arm member connected to one end of 
said single electric circuit and two contact 
members associated with said arm member, a. 
number of rectifier devices, means to connect 
one of said electric devices in series circuit with 
each of said rectifier devices, means to connect 
the series circuit connected devices in groups 
with respect to One terminal of each and means 
to connect the other terminal of one of each 
member of said groups to one of tWO common 
busses, means including three multiple-arm 
switching elements having cascaded contact 
structures to connect each of Said groups to 
one of said contact members of one of Said two 
position switching elements and to connect each 
of said common busses individually to Said two 
contact members of the other two-position 
Switching element, each of said switching ele 
ments being operated in response to the Con 
dition of a different one of said coded informa 
tion elements. 

4. A selecting circuit arrangement for Com 
pleting a single direct current electric circuit 
through a single one of a number of electric 
devices, including a pair of two-position Switch 
ing elements each having an arm member con 
nected to one end of said single electric circuit 
and two contact members associated with said 
arm member, a number of semi-conductor de 
vices, means to connect one of said electric 
devices in series circuit with each of said Semi 
conductor devices, means to connect the Series 
circuit connected devices in groups with respect 
to one terminal of each and means to connect 
the other terminal of one of each member of 
said groups to one of tWO common buSSes, first, 
second, and third multiple-arm Switching ele 
ments having two, four and eight arms respec 
tively and two contact members associated with 
each arm, the arms of said first multiple arm 
switching elements being connected to said con 
tact members of one of said two-position switch 
ing elements, the contact members of said first 
multiple arm switching element being individual 
ly connected to the arms of said Second multiple 
arm switching element and the contact members 
of said second multiple arm switching element 
being individually connected to the arms of Said 
third multiple arm switching element, the con 
tact members of said third multiple arm SWitch 
ing element being individually connected to said 
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groups of series circuit connected devices at Said 
one terminal of each, and said common busses be 
ing connected individually to said contact men 
bers of the other two-position switching element, 
each of said switching elements being operated 
in response to the condition of a different one 
of said coded information elementS. 

5. A code translator circuit arrangement in 
cluding a single direct current energizing circuit, 
a plurality of signal relays having Cascaded Con 
tact assemblies comprising a first signal input 
relay having a contact assembly comprising an 
arnature connected to One end of Said single 
energizing circuit and front and back contacts 
asSociated with Said armature, an intermediate 
signal input relay having a contact assembly com 
prising armatures connected to the front and 
back contacts of the preceding signal input relay 
and having front and back contacts associated 
therewith, a plurality of output signal relays hav 
ing terminals of the Windings thereof connected 
in pairs, Said pairs of input terminals being Con 
nected individually to the front and back con 
tacts of Said intermediate signal input relay con 
tact aSSemblies, rectifier elements individually 
connected in series circuit with the windings of 
each of Said output signal relays, a conductor 
connecting the rectifiers connected to an output 
signal relay of each pair of output signal relays, 
a bus connecting the rectifiers connected to the 
other output signal relays of each pair and a 
final signal input relay having a contact assembly 
comprising an armature connected to the other 
end of Said single energizing circuit and having 
front and back contacts associated therewith, 
Said front and back contacts being connected to 
Said conductor and Said bus to energize one only 
of said plurality of output signal relays in re 
Sponse to actuation of said signal input relays. 
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