May 24, 1949. J. B. MOORE 2,471,076

PRINTING TELEGRAPH SYSTEM

Filed May 23, 1945 2 Sheets-Sheet 1
coLumn I coLumn 1 CoLumnN 2T COLUMN TT
112\214|2 7\2|17¥4\5 11212147 |7|12\/2 4|7
+[##]0/0 —|=|—]olo O|+#|#|+|0 O|—-|{—|—|O
#|#{0*|0 el i L i O|+#|#|0|* o|—[—|0|—
+|+#{0]o]+ —|—l0|0|- O|#|O|#|+ o|-lo|—=|—
+|0|+|#|0 =|0|-[-]O O[#|+#[=|0 o|—=|—-|#|O
+|0|#|0|#+ —|o|=|0|— O|#|#|0|— o|—|—|0o|#
#{0|0 ||+ —-lojo|=[=| _[o[F[o]*|- o|—|o|-|#
+|#{—|o|o -[—|#[0]O O|#|-[*|C o|~|#—|o
#|#|0|—|o —|—lo|#|0 Oo|#|-|0|+ o|—[#|O|—
+|+0|o|— —|[—|o[0]+ O|+[{O|=|# O[O+
+{O|+|-|0 -lo]-]#[o ol+{-1-|0 o[- [*[#|0
+|0|#|O]~ -lo|—[o ]+ 1o]#|-|o|— o|—|*|o|#*
#[O|o]4|— =00 =]+ O|#[0|-]|—- O|—|O|+|+
+|—1#|0|0 —|#{—l0lo O|O|#|+#]+ olo|—-|—|-
+|—-|0]#|0 —#|o|—[o O|O|A A~ = [ofo|=I—|*
#{—|0|O|+ =|Ao0[— O|0|+[- [+ O[O|~|+*—
+|O|—|#[0 —|o|+|-l0 O|Oj#|—|— O|C|=|*|*
#|0|— 10|+ ~|[OI-IOI= 5 comrsinaTIons INVERSE
+|0[0|=|+ —|o|o|#|— OF COLYMN TIT
+[—|=l0[0 =FIFIOIO|  + WARK"  FREQUENCY
J£1=lo]-lo -l#4lol+lo O ‘WEUTRAL” FREQUENCY (CARRIER)
Z—lolol= “TAlolole| T AACEr AREQUENCY
Aol==lo ZIOIEA[G]| 707AL Mo. OF COMBINATIONS 2K (24+16)-80
1#lo]|—|o|— =|O|#|o|*

#|o]|o]|—|—= —|0[O#|+
2 COMBINATIONS — INVERSE
OF COLUMN I

INVENTOR.

, John B. Moore
= 4 BY
»maizmm | )+€2%¢wq/

JECMENT ATTORNEY,




2,471,076

- J. B. MOORE

PRINTING TELEGRAPH SYSTEM

May 24, 1949,

2 Sheets-Sheet 2

Filed May 23, 1945

gt

ST 777 v o
S X 2
= 9 >
G S
N MM &
z N ”
g A
| ,m. —~
O
N
[Se]
SLINIVW 24 L7 &
o \ \ LTINS
@ yLyzavort+H
wows | | 7omy | - TEAIS
YU ONIH/ I/ t— 74 O
. -] N\
& o < _Wosveos470
PN on @) R arrert FbL
- 351 _ 70902 Lim? §
AN s VL C
/N .luT OFLVS LS TS 174
e Yon SRS 8 {277V 77
077708N 07~ ozz-1 T oers :
IILYWOLNY N .m
Yg $- vhwrnw va Lmum\
7 r it .
= ,
[ o .
® U - T o,
| & s VvV 7INNVHI
| PR
?
TINNVHI INOL 4O VWNILNY 0L 7 7 oom oz




Patented May 24, 1949

2,471,076

UNITED STATES PATENT OFFICE

2,471,076
PRINTING TELEGRAPH SYSTEM

Jehn B. Moore, Brooklyn, N. Y., assigner to
Radio Corporation .of America, a corporation

of Delaware

Application May 23, 1945, Serial No. 595,303
(CL 178—4)

9 Claims.
1

This invention relates to printing telegraph
systems and apparatus, and more particularly to
sueh as use the five-unit or five-element Baudot
code.

Heretofore, radio and land line printing tele-
graph systems employing the five-unit code have
used either on-off keying of a carrier or plus (+)
and minus (=) keying of a direct current for
the elements of the code. Stated in other words,
it has been the custom to transmit either cur-
rent or no current, or positive and negative di-
rect currents for the different elements of the
five-unit code. The inherent limitation imposed
by only two conditions of signal have limited the
possibiiities of printer operation on a channel
of specified electrical bandwidth. This has re-
sulted in a presently used (conventional) five-
unit printer code which provides a total of only
32 possible combination_s,' and an error-indicat-
ing seven-unit cede which provides only 35 pos-
sible combinations. ‘These codes both permit of
only a three-bank typewriter keyboard instead
of the standard typewriter keyboard of four
hanks -or rows of keys. Experience has shown
that the three-bank keyhoard does not satisfac-
torily meet the needs of the telegraph industry
and the husiness world.

The present invention provides a telegraph-

system which makes use of three eonditions of
signal in the use of the five-unit cade, thus pro-
viding eighty different possible code combina-
tions or charaecters. This is -achieved hy em-
ploying an eseillator and using the unmedulated
or “neutral™ frequency in the absence of actual
signalling. while shifting the frequency of oscil-
laticn eibher above or below.the unmodulated-con-
dition in accerdance with the code when sig-
nalling commences. The invention permits the
use.of not less thar four rows or banks of keys
on the transmitting printer apparatus and en-
ables the printer eauipment to.be at least equiv-
alent to the standard typewriter.

The apparatus of the invention employs polar-
ized divect current relays which have a neutral
position in addition to the plus (-}) and minus
(=) positions. These polarized relays may be
of ‘the conventional electromechanical tyve or a
special design, for example, an electronic equiv-
alent. Where tape transmission is employed in
the invention, then the tape perforator and the
tape transmitter each require ten pins, i. e., five
pairs-of pins. The perferator will use ten punch
pins to perforate the tape, while the tape irans-
mitter will use the ten pecker-pins for coopera-
tion with the perforations punched in the tape.
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The two pins of each pair are assigned to each
unit .or element of the five-unit code, one pin
for the plus impulse and the other for the minus
impulse. The absence of perforations in the
tape at the location assigned to one pair of pins
of the transmitter produces the unmodulated or
neutral condition of signal for that time element
or unit.

In the receiving printer of the invention, all
code bars are normally in the neutral (middle)
position. A selecting impulse moves the code
har either o the left or to the right from its neu-
tral position through the medium of a suitable
magnet system. In this receiving printer, there
are five different magnet systems for the five dif-
ferent units or elements of the five-unit code.
The direction of movement of the magnet, and
hence of the code selector bar, is determined
by the sign (sense or frequency) of the received
selecting impulse, Restoration of the code bars
to their neutral position is accomplished by a
wedge or V-shaped member driven into corre-
spondingly positigned V-shaped cuts in the code
bars. Such restoring action takeg place in a
manner similar to that occurring in the normal
sequence of operation in conventional printer
apparatus.

The present invention utilizing the principle
of three conditions of signal in the five-unit code
is applicable to either radio or land line printing
telegraph service in which frequency-shift keying
is utilized.

A more detailed description of the invention
follows in conjunction with drawings, wherein:

Fig. 1 illustrates code charts showing the dif-
ferent combinations possible with the code of the

‘invention, as applied to a five-unit code;

Fig. 2 illustrates the apparatus of a transmit-
ting station in accordance with thde invention,
guitable for use with my new code;

Fig. 3 illustrates, by way of example only, one
arrangemsent which the five pairs of pecker pins
in the tape transmitter of Fig. 2 may take for
cooperation with the advancing perforated tape;

Fig. 4 illustrates one arrangement of the re-
ceiving printer apparatus of the invention, ca-
pable of receiving the signals transmitted by the
transmitting apparatus of Fig. 1.

Referring to Fig. 1 in more detail, there are
shown four code charts labeled columns I, IT, IIT
and IV showing a total of eighty different code
combinations possible with the five-unit code of
the invention. The reference numerals | to §
at the top of each column represent five different
units or elements of the code. The plus (4)
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sign represents the “mark” signal condition; the
minus (—) sign represents the “space” signal
ition, while the § sign represents the “neu-
’ gignal conditi Thus, the @ sign i
dicate the unmodulated (neutral) carrier :
guency condition produced by an audio tene or

atied

radio freguency oscillator, while the plus aud
ate the frequencies on both
ated carrvier which are pro-

duced by shifting the frequency of the oscilia-
tor to one side or the other in accordance with the
particular sense or sign of the cods unit or cle-
ment. It should be noied that all cede combina~
tions contain three selecting elements and two
non-selnnting elements.

If desired, the invention may be utilized with
receiver printers equipped with error indicating
mechanism fo- producing a characteristic indica~
tion whenever more cr fewer than three selecting
impulses are received per code combination. Such
error indicsting mechanism is described in my
Reissue Patent No. 22,384, granted November 23,
1843, and in my copending application Serial No.
548,206, filed August 5, 1944, now abandoned.

Columns T and II each contain twenty-four dif-
ferent code combingations or characters which are
the inverse of each other. Columns III and IV
each contain sizxteen different code combinations
or characters which are the inverse of each other.
If it is desired to avoid the use of inversions (com-
plementary combinations), then the code charts
of column T and TIT or II and IV only can be used.
It should be noted from an inspection of the
charts of Fig. 1 that sizty of the eighty possible
combinations contain three conditions of signal,
while others contain two conditions of signal.
Obviously, if desired, the code can bs set up s
use only the sixty code combinations containing
the three condifions of signal.

In view of the greater number of code com-
binations available in the code of the invention
as compared to the conventional five-unit cods, it
is possible to transmit a practical maximum of
intelligence for a given number of time elements
per code combination and for a given band width
of the communication channel, and to more com-
pletely realize the full possibilities of frequency-
shift keying.

g, 2 shows a two-channel or diplex trans-
mitting arrengement for utilizing the five-unit
code in accordance with the invention. Although
apparatus for two channels are shown, it should
be undorsiood that, if desired, only one channel
may be used. Two or more channels are pre-
ferred, however, because they permit the use of
local functions in the apparatus, such as tape
advance or type-bar operation in one channel
during selection on the other channel.

14 shotiid ve understood that the apparatus of
Tig. 9 utilizes standard practice applied to start-
stop printer telegraph systems, except as modified
in the manner described herein, and for this
reason only those features are described which
are essential to an understanding of the operation
of the inventicn. .

Channels A and B each inciude a five-unit code
tape perforator {8 having five pairs of punch pins
for punching perforations in an advancing tape
12 in accordance with the code characters of
the signal to be transmitted. Each unift or time
eslement of the five-unit code has one pair of
punch pins assigned to it in the tape perforator
and these pins are controlled by suitable punch
magnets, in turn controlled by the printer keys.
The perforated tape 12 is fed into an automatic
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tape-controlled transmitter 14 which is also pro-
vided with five pairs of pecker pins, one pair for
each unit or time element of the five-unii code.
The positions of pecker pins are arranged to cor-
respond to the positions of the punch pins in the
perforator 18 in relation to the tape §2. Thus,
if the tape §2 is perforated such that all holes
are in a straight line transverse to the direction
of movement of the tape, then the pecker pins
of tape transmitter 1§ should also be arranged in
a straight line transverse to the moving tape.
This is shown in Fig. 3. Alternatively, the holes
in the tape {2 can be arranged in two straight
parallel lines extending transversely of the direc~
tion of the moving tape, in which case the five
pairs of pecker pins in the tape-controlled trans-
mitter should also be arranged correspondingly
in two straight parallel lines of five pins each,
with the pins of each pair being arrenged in dif-
farent lines. Ta this lest case, the tape should be
advanced by the sprocket (star wheel) drive two
center holes for each code character.

Fach tape-controlied transmitter 1€ is provided
with coztacts ¢, 4, e, f, and g which are con-

5 trolied by the tape and these contacts serve to

supply either positive 120 volls direct current,
negative 120 volls direct current, or no current
at all to the leads {, 2, &, 4, and 5 extending to
the similarly designated segments on the distrib-
utor {8, which are assigned to that particwlar
channel.

Fig, 3 illustrates how the five pairs of pecker
pins of the automatic tape controlled transmitter
14 are arranged in a single straight line transverse
tc the advancing tape 12 when the perforations ir
the tape are similarly positioned. Only one pailr
of pecker ping i, 13 have been shown in some
detail in order to illustrate the manner in which
the pins are pivoted and arranged to close con-

' tacts e whenever the pins pass through the per-

forations in the tape. The pins are permitted to
projecs through the perforations in the tape when
the tape is in position for a code signal o be
sent cut. If pin {{ projects through a perfora-
tion, then an obvious circuit is closed to pass
positive direct eurrent from source +120 volis
over lead 2 to the distributor segment 3. Sim-
ilazly, if pin 13 projects through a perforation,
then an obvious cireuit is closed to pass negative
direct current from source —120 volts over lead
2. If neither pin ! nor #8 projects through a
perforation, then the circuit through lead 3 is
open and no current passes to the distributor
over lead 8. Upon completion of the transmission
of a code signal, the pins {1 and {3 (and the other
pecker pins as well) are withdrawn from the tape
downwardly under control of a member {7 secured
to s cam {8, The star or ratchet wheel for feed-
ing the perforated tape is not shown since this
feature follows standard practice, but this feed
mechanism and the movement of member {7 are
correlated to the speed of rotation of the brush
arm on distributor 16, in turn synchronized with
the distributer in the receiver apparatus of Fig. 4.

Distrivutor 18 1; provided with Sve spaced seg-
menis | to § for each channel A or B, and these
are located on a single circle. There also are
provided such other segmented rings as are re-
guired to fuliill known functions according to
standard practice. Those other rings and seg-
ments on the distributor which do not relate to
the invention have not heen shown. The dis-
tributor 1% is also provided with a selid ring R
to which are electrically connected brushes BR
and BR’. These brushes are directly connected




9,471,076

5

‘together-and are secured to a movable arm ‘which
‘is-driven-in the ‘direction of the arrow by -a shaft
8 -driven ‘by -a ‘motor :(ndt -shown). Brush BR
‘makes -continuous ‘contact with ring ‘R, while
‘brush BR’ makes ‘contact ‘with the different
spaced ‘segments | ‘to ‘6 -of -each -channel ag the
‘brush arm rotates. The’brush arm is insulated
from the shaft' Sby insdlationT.

"The speed ‘of rotdtion of the brush asrm is cor-
‘rélated 'to the operation.of the automatic ‘tape-
‘controlled ‘transmitiers 'so ‘that ‘the segments .of
‘the distributor assigned to each channel are a1l
‘swept over by the brush BR’ once for each :code
‘character -or combination .of that ‘channel,

The:output from the-distributor istaken.off by
‘lead ‘!? which is connected ‘to polarized direct
seurrent raley 20, The .armature 21 .of relay 20
remains in a neutral position midway between
‘conitacts 22 -and 24 ‘unless pulled :over to .engage
‘one of these contacts or the other. A positive
current:derived from a particular segment on the
distributor .and applied ‘to relay 20 from lead
18 will cause the armature 21 to ‘engage -one of
‘the contacts, let 'us say 22, while g negative cur-
rent applied to relay 20 will cause armature 2
to engage -contact ‘24. In :the absence of ‘cur-
rent .on lead (8, the armature 21 will return to
dts neutral or midway position between both-con-
‘tacts.

Polarized relay 20:serves-to-shift the frequency
“of an cscillator 26 to ‘one side or the other -of a
‘mid frequency. Oséillator 26 is-designed-to gen-
‘erate ‘a fone in the audio frequency range if the
-system of -the invention is to be used .on land
‘Iines, but is-designed-to generate radio frequency
waves if the system of the.invention is-to be ysed
in a radio:system having an-antenna. When the
relay 20 is unenergized, the oscillator 26 gen-
-erates a carrier frequency representative ‘of sthe
neutral 'signal .condition ‘and indicated by the 9
(zero) -designation -cn ‘the -code -charts -of Fig. 1.
‘When the relay 28 is energized with -a pesitive
current representative of the.mark signal condi-
-tion and indicated by the plus.designation on.the
‘code-charts of ‘Fig. .1, the frequency.of the oscil-
lator is shifted in-one direction.a-desired amount
:above (or below) relative to .the .unmodulated
carrier (neutral -position). When the .relay 20
is energized with 5 negative current represents-

itive of :the space signal condition and .indicated

by the minus designation on the code charts
-of Fig. 1, the frequency of the escillator is shifted
in the other direction a desired amount helow
(or above) relative to the unmodulated carrier
(neutral position).
oscillator for the mark and space ‘signal condi-
tions are preferably equal on both sides of ‘the
unmodulated carrier.

Fig. 4 schematically illustrates only those de-
tails of the receiving system mecessary ‘for ‘an
understanding of its operation. The frequency-
shift-keyed, ‘five-unit-code signal combinations
sent out by the system of Fig. 1-are received-from
leads 25 and applied to-an amplifier 27. “If:the

system of the invention:utilizes land lines ‘as a °

transmission medium -between -the transmitter
‘and the receiver, then the signals on leads 25
will be a-tone in the audio frequency range. If,
“however, the system of the invention provides
radio service, then the signals on leads 25 will
‘comprise ‘radio frequency waves. “In this last
case, leads 25 can be fed by -a suitable:antenna
circuit. Amplifier 27 feeds a -suitable . discrim-
“inator circuit whose output, inthe form of direct

~current, controls “a -direct~current :polarized ire- '7:

The frequency shifts of the -
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‘lay 728, 'Discriminator 28 :serves:to convert the
ireceived ‘frequency-shift-keyed. signals of an -al-
ternating ‘current character to direct current,
and supplies:the winding of relay 29 with a posi-
‘tive direct-current voltage or a negstive direct-
“eurrent voltage, ‘or no voltage, depending upon
-the characteristics of the time elements of the
-received code combinations constituting the five-
~unit-code.

‘Polarized ‘relay 28 has its armature 36 nor-
‘mally ‘maintained:in a position midway between
-its two contacts. The energization of the relay
winding “by ‘a positive direct current will cause
‘the armature to move in one direction, while the
‘application of a negative direct current to the
-winding will cause the armature to move in an
opposite direction. In the absence of current ap-
plied to:the relay winding, the armature will re-
‘main in- or:return to a neutral position midway
‘between the contacts 2 and 82, as shown.
‘Armature 30 is connected to the positive terminal
‘of ia-battery 33 whose negative terminal is con-
‘nected in comrion, via lead 24, to the five polar-
‘ized ‘magnets 25 ¢f each five-unit code rceeiver
printer.

The receiving apparatus is also provided with
sa -distributor A€ -having -two solid rings C and D
and two segmented rings E and F. Each of the
-segmented rings E and P are provided with ten
gqual length spaced segments, there being five
:segments provided for each of the channels A
rand ‘B. The five upper segments on each of the
rings E and F are assigned to channel A, while
ithe five lower segments on these same rings are
assigned to channel B. Solid ring C is connected
‘to contact 31 of -polarized reley 29, while solid
ring D iz connected to contact 32 of polarized
-relay 29. “Suitable brush carrying arms M and
‘N lindividually -connect scolid rings C and D to
segmented rings B and ¥, respectively. These
sarms are. only shown diagrammatically and are
-driven ’in the direction of the arc-shaped arrow
‘by ‘means of a rotatable shaft, not shown, to
-thereby -electrically connect the rings C and D
sequentially with the individual segments of
‘therings E-and F.

The five upper -spaced segments designated |
tto 8 ‘of rings B-and Fare connected to the five
different code-selecter-bar control magnets 26
‘0f the receiver printer of channsl A, while the five
ilower spaced segments | tc § of rings F and F
-3re connected to the five different code-selector-
‘bar -eontrol magnets of the receiver printer of
sehannel B. The same numbered segments of the
‘rings B and-F for the same channel are connected
to different windings of the same code-selector-
“bar-mragret in its associated receiver printer, as
“shaown,

nct has besn shown as part of
‘the receiverp v, but it shonld be understood
“that there are other such magnets and their in-
dividually associated code-szlector-bars in the
.receiver printer. Each receiver printer is pro-
vided with .individual magnets for the five time
elements or units of the five-unit code. Since
the duplication of elements follows standard
practice, it is not deemed necessary to show more

“86 is.provided with two windings 37 and 28 to
.control the movement. of its code selector bar 39
in either of two directions, depending upon which
~magnet winding is. energized. The energization
~0f magnet winding 37 will pull ccde selecior bar

.39.to the left, while the-energization of magnet
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winding 28 will pull code selector bar 39 to the
right. When there is no current applied to eifher
magnet winding, the code selector bar 39 will
remeain in its normal or reset position.

During the reception of a code signal combina- .

tion, in accordance with the invention, in which
three selecting elements are employed, three code
selector bars 89 will be moved longitudinally so
as to bring into alignment certain notches 41 into
which a selected pull bar 4% will drop. The
pull bars are at right angles o the five code-
selector bars. Each code-selector bar is provided
with a V-shaped cut 43. In this V-shaped cut 43
there is lodged a weadge or V-shaped solenocid- or
‘marnat-orerated member 43’ which functions to
re-set all code-selector bars 39 to their neutral or
normsal position after each selection has been
made and a letter printed in the receiver.

The speed of the distributor 48 is synchronized
with, and has the same speed as, distributor {6 at
the transmitting end of the system. Thus, the
time duration of a brush arm in passing over
a segment of the distributor 16 is correlated to
the time interval of one of the units of the five
unit code.

At this time it should be noted that apparatus
27, 28, 29, 33 and 48 are common to the receiver
printers of both channels.

For the purpose of exposition, let it be as-
sumed that the brush arms of distributor 40 are
on the number ! segments, as shown, and that
the sense of the signal character received at that
particular moment is such as to cause polarized
relay 28 to close contacts 38 and 32. A circuit
will then be completed over a path from the posi-
tive terminal of battery 33, over coztacts 30 end 32
of relay 29, solid ring D, brush arm N, segment { of
segmented ring ¥, through winding 28 of polar-
ized magnet 38 and lead 34 back to the negative
terminal of battery 32. This closed circuit will
energize winding 3% and cause the magnet 3§ fo
pull code selector bar 28 to the right. If, how-
ever, it is assumed that the sense of the received
signal is such as to operate relay 28 to close con-
tacts 88 and 3{ at the particular moment when
the distributor 48 is in the position iltustrated,
then a circuit will be completed over a path in-
cluding solid ring C, brush arm M and winding
37 of magnet 56 to cause the code selector bar

39 to be pulled to the left. The continued receipt

of signals while the distributor brush arms are
rotating will cause the polarized relay 28 to as-
sume different contact positions in accordance
with ihz sense of the signals and hence set up
the control magnets in the receiver printers to
print the desired letter.

The principles of the invention are equally ap-
plicable to a four-unit printer code, although it
should be understood that by reducing the total
number of time elements per character to four,
in place of five, it is possible to obtain thirty-two
combinations and to transmit five-fourths times
as many words per minute over existing channels
compared to the conventional five-unit on-off
code, at the same keying speeds in bands. This
five-fourths increase in words per minute re-
quires no increase in channel width.

‘What is claimed is:

1. A printing telegraph system for transmitting

intelligence by means of an m-unit code, the in--

dividual elements of which comprise one of three
predetermined conditions of signal, comprising an
m-unit-code tape perforated in accordance with
the code combinations to be transmitted, an
" m~-unit-code automatic tape-controlled {trans-
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mitter fed with said tape and having m pairs of
pins for cooperation with the perforations in said
tape, the pins in said tape-controlled transmitter
being arranged in similar relation to the perfora-
tions in said tape, said tape-controlled transmit-
ter having m pairs of contacts controlled by its
m pairs of pins, a distributor having m different
connections for operative association with the
m different pairs of contacts of said tape-con-
trolled transmitter, and means in said tape-
controlled transmitter for supplying each con-
nection with a positive voltage when one contact
of its associated pair of contacts is closed, with
a negative voltage when the other contact of its
associated pair of contacts is closed, and with
no voltage when neither contact of its associated
pair is closed, an oscillator, means in circuit
with said oscillator and under control of the
output from said distributor for changing its
frequency of operation to a second frequency
when a positive voltage is supplied by said dis-
tributor and to o third frequency when a negative
voltage is supplied by said distributor, means for
transmitting signal waves of said three different
frequencies, receiving apparatus including fre-
guency responsive means for converting the re-
ceived signal waves to three conditions of signal
constituting positive, negative and no current,
a receiving distributor having m pairs of contacts
coupled to said converting means, and a printer
having m selector bars and associated therewith
m polarized code-selector-bar magnets corre-
sponding to the m units of the code coupled to
said receiving distributor, said magnets con-
trolling different code selector bars to cause said
hars tc assume any one of three different posi-
tions corresponding to said positive, negative,
and no current conditions of signal.

2. A printing telegraph system for transmitting
intelligence by means of a fixed-unit-code, the in-
dividual elements of which comprise one of three
predetermined conditions of signal, comprising a
tap perforated in accordance with the code com-
bination to be transmitted, the perforation pat-

tern of said tape being arranged in pairs of

perforations, one of said perforations represent-
ing one of said conditions of signal, the other of
said perforations representing another of said
conditions of signal and the absence of said per-
forations representing a further condition of
signal, a tape-conirolled transmitter fed with

_said tape and having pairs of pins for cooperation

with the perforations in said tape, the pins in

said transmitter being arranged in relation to

the pairs of perforations in said tape, said trans-
mitter having pairs of contacts controlled by
each of its pairs of pins, a distributor having dif-
ferent connections for operative association with
the different pairs of contacts of said tape-con-
trolled transmitter, an oscillation generator hav-
ing a frequency determining circuif, an output

circuit for said generator, a polarized relay hav-

ing a winding controlled by the output from

5 said distributor and a pair of contacts connected

to different points on said frequency determining
cireuit, said nolarized relay being responsive to
one of said condifions of signal from said dis-
tributor to cause said generator to change its
frequency in one direction from its normal carrier
frequency and being responsive to another of said
conditions of signal from said distributor to cause
said generator to change its frequency in an op-
posite direction from its normal carrier frequency
whereby said generator supplies three conditions
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of signal frequency to said output circuit, trans-
mission means coupled to said output cireuit,
frequency detecting means coupled to said trans-
mission means for developing one current cor-
responding to one condition of signal frequency,
a second current corresponding to another con-
dition of signal Irequercy, and no current cor-
responding fo a further condition of signal fre-
quency, polarized relay means coupling said de-
tecting means to a printer having polarized code-
selector-bar magriets corresponding to the units
of said code, sdid midgnets controiling different
code-selector bars in said printer to cause said
bars to assume one of three different positions
corresponding to said three conditions of signal,
each of said code-selector bars having a V-shaped
slot therein, and a V-shaped solenoid-operated
mechanism for re-setting said bars to normsl
after each selection and printing operation.

3. Printing telegraph transmitting apparatus
for transmitting intelligence from a transmitting
tape having five-unit-code perforations in ac-
cordance with the code combination to be trans-
mitted, comuprising a five-unit-code automatic
tape-controlled transmitter fed with said tape
and having five pairs of pins for ceoperation with
the perforations in said tape, the pins in said
tape-controlled transmitter being arranged in
similar relation to the perforations in said tape,
said tape-controlled transmitter having five pairs
of contacts controlled by its five pairs of pins,
& distributor having five different connections
for operative association with the five different
pairs of contacts of said tape-controlled trans-
mitter, and means in said tape-controlled trans-
mitter for supplying each connection with a posi-
tive voltage when one contact of its associated
pair of contacts is closed, with a negative voltage
when the other contact of its associated pair of
contacts is closed, and with no voltage when
neither contact of its associated pair is closed.

4. Printing telegraph transmitting apparatus
for transmitting intelligence from a transmitting
tape having five-unit-code perforations in ac-
cordance with the code combination to be trans-
mitted, comprising a five-unit code automatic
tape-controlled transmitter fed with said tape
and having five pairs of pins for cooperation with
the perforations in said tape, the pins in szid
tape-controlled transmitter being arranged in
similar relation to the perforations in said tape,
sald tape-controlled fransmitter having five pairs
of contacts controlled by its five pairs of pins,
a distributor having five different connections
for operstive association with the five different
pairs of contacts of said tape-controlled trans-
mitter, an oscillator, and means in cireuit with
said oscillator and under control of the output
from said distributor for changing its frequency
of operation to a second frequency when 2 posi-
tive voltage is supplied by said distributor and
to a third frequency when a negative voltage is
supplied by said distributor,

5. Printing telegraph transmitting apparatus
for transmitting intelligence from a transmitting
tape having five-unit-code perforations in ac-
cordance with the code combination to be trans-
mitted, comprising a five-unit-code automatic
tape-controlled transmitter fed with said tape
and having five pairs of pins for cooperation with
the perforations in said tape, the pins in said
tape-controlled transmitter being arranged in
similar relation to the perforations in said tape,
said tape-controlled transmitter having five pairs
of contacts controlled by its five pairs of pins, a
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distributor having five different connections for
operative association with the five different pairs
of contacts of said tape-controlled transmibter,
an electron discharge device oscillation generator
having a frequency determining circuit, an cusput
circuit for said oscillator, a polarized relay hav-
ing a winding controlled by the output from said
distributor and o pair of contacts connecied to
different points on said freauency determining
circuit, said polarized relay being responsive to
a positive voltage from said distributor to cause
said oscillator to change its frequency in one
direction from its normal carrier frequency and
being responsive to a negative voltage from said
distributor to cause said oscillator to change its
irequency in an opposite direction from its
normeal carrier frequency, whereby said oscillator
supplies three conditions of signal {o said output
circuit. .

6. In a receiving station for receiving from a
transmitting station sending five-unit-code com-
binations having three conditions of signal, a
receiver printer hiaving five polarized code-selec-
tor-bar magnets corresponding to the five units
of the code, a distributor having different seg-
ments connected to different ones of said mag-
nets, individual code-selector bars for said mag-
nets, said msagnets controlling different code-
selector bars in said receiver printer to cause
said bars to assume any one of three different
positions corresponding to said three conditions
of signal,

7. In a five-unit-code signaling system wherain
the code combinations make use of three condi-
tions of signal, a receiver printer having five
bolarized code-selector-bar magnets correspond-
ing to the five units of the code, s distributor
having different segments connected to different
ones of said magnets, individual code-selecior

" bars for said magnets, said magnets controlling

diffierent code-selector bars in said receiver
printer to cause said bars to assume any one of
three different positions corresponding to said
three conditions of signal.

8. In a five-unit-code signaling system wherein
the code combinations make use of three con-
ditions of signal, a receiver printer having five
polarized code-selector-bar magnets correspond-
ing to the five units of the code, a distributor
having different segments connected to different
ones of said magnets, individual code-selector
bars for said magnets, said magnets controlling
difierent code-selector bars in said receiver
printer to cause said bars to assume any one of
three different positions corresponding to said
three conditions of signal, each of said code-

eiector bars having a V-shaped slot therein, and

& V-shaped solenocid-operated mechanism for re-
setting said bars to normal after each selection
and printing operation.

9. In a telegraph system having printing tele-
graph transmitting apparatus comprising a five-
unit-code transmitter supplying three conditions
of signal for different code combinations and
means for converting said three conditions of
signal to waves of three different frequencies,
recelving apparatus including means for convert-
ing the received code combinations toc three con-
ditions of signal comnstituting positive, negative
and no current, and a receiver printer having
five polarized code-selector-bar magnets corre~
sponding to the five units of the code, a distributor
having different segments connected to different
ones of said magnets, individual code-selector
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bars for said magnets, said magnets controlling
different code selector bars to cause said bars
to assume any one of three different positions
corresponding to said positive, negative, and no
current conditions of signal and pull bars selec-
tively positioned in coded slots in said code selec-
tor bars dependent on the position thereof.
JOHN B. MOORE.
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