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Claims. (Cl 178-88) 
This invention relates to telegraph systems and 

apparatus therefor. 
The object of the invention is to provide a tele 

graph system and apparatus which affords the 

O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

maximum possible safeguard against the incor 
rect recording of a character which is correctly 
sent. 
According to the invention a telegraph system 

is provided in which each code combination of 
signal impulses representing a character is trans 
mitted a plurality of times and the character is 
recorded only if all the corresponding received 
combinations are identical. 

It has previously been proposed, in type print 
ing telegraph systems intended for use over radio 
links, to transmit each code combination of Sig 
nal impulses representing a character a plurality 
of times, and to compare automatically the dif 
ferent received combinations, but in such systems 
the printing of a charaeter took place in accord 
ance with the resultant of the different combina 
tions as received. This was intended to guard 
against interference due to atmospherics, and the 
assumption was made that the effects thereof 
would be confined to inserting narking impulses. 
In consequence a character was printed corre 
sponding to a code combination in which the 
marking elements were those common to all the 
combinations received, whilst the remaining ele 
ments were spacing elements. 
According to a further feature of the invention 

we provide a telegraph receiving and recording 
arrangement adapted to receive a plurality of 
separate transmissions each intended to repre 
sent the same character in which the record of 
the character is made only if all the receptions 
are the same. 
A further feature of the invention is a type 

printing telegraph receiver which receives each. 
code combination a plurality of times and makes 
a selection of a character to be printed in re 
sponse to each such code combination, but only 
causes the character to be printed if the Selec 
tions are identical for each such code combina 
tion. 
A further feature of the invention is a type 

printing telegraph receiver adapted to receive a 
plurality of code combinations each intended to 
be the same and which will, if they are the same, 
make a distinguishing mark on the paper to de 
note that fact. 
The invention will be better understood from 

the description of the accompanying drawings; 
in which 

Fig. shows diagrammatically the essential 

parts of a printing telegraph receiving apparatus 
which will indicate errors in the code combina 
tions received, whilst 

Fig. 2 shows diagrammatically a printing tele 
graph receiving apparatus which will indicate 5 
errors occurring either in the code combinations 
received over the line, or in the selecting oper 
ations performed as a result of the receipt of 
such combinations. 
A telegraph transmitter which cooperates with 10 

either the receiving apparatus shown in Fig. 
or that shown in Fig. 2 transmits code combi 
nations representing characters to be printed, or 
Operations to be performed (such as shift and un 
shift signals) by means of the well known five 15 
unit code, and moreover transmits each code 
combination twice in Succession. 

In the case of a transmitter operating a trans 
mitting contact or contacts by means of cams, in 
a combination determined by the key of a key- 20 
board that is depressed, or the perforations in a 
tape, this can be effected by duplicating the usual 
cans on the rotating transmitter shaft so that 
these cams effect the sending of the start signal, 
the elements of the code combination and the stop 25 
signal twice over for one revolution of the can 
shaft. Equivalent arrangements can be provided 
in the case of transmitters making use of dis 
tributors by which a series of contacts is con 
nected in succession to the line. 

Figure 1 represents diagrammatically type 
printing telegraph apparatus in which a distribu 
tor arm f is mounted on a shaft 25. This shaft 
is normally held stationary by an armature 2 
common to two electromagnets 3 and 24 en- 35 
gaging with the arm . When the energization 
of either magnet unlatches the arm , the shaft 
25 is driven through a friction clutch from a no 
tor (not shown) in Well known manner. 
The magnet 3 is connected to contact of the 
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40 
distributor and in its position of rest the brush 
arm if connects contact to the continuous ring 
8 Which in turn is connected to the line L. Dur 
ing its rotation the brush arm connects ring 8 
successively with contacts 2 to 7 and then with 45 
contact on which it is arrested until magnet 3 
or magnet 24 is energized. 
Mounted upon shaft 25 is a gear wheel 4 which 

meshes with a stepdown ratio of 1:2 with a gear 
Wheel 5 on another shaft 28, so that shaft 28 
is driven at half the speed of shaft 25. Mounted 
on shaft 28 are two cams 6 and T. Cam f6 op 
erates a grounded switch arm 8 so that it is 
pressed against its upper contact during the first 
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half of the revolution of the can and against the 55 
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lower contact during the second half of the revo 
lution of the can. A bell crank lever 22 is held 
by a spring 2 against cam which in normal 
position holds the bell crank lever to the left. 
Cam f is provided half way round its circum 
ference with a recess which will allow bell crank 
lever 22 to move to the right under the influence 
of spring 27 if the lever were unrestrained. At 
tached to lever 22 is a lever 2 carrying a pawl 
which, when the levers 22 and 2 move to the left 
rides over the ratchet teeth on a ratchet wheel 
20. The ratchet wheel 20 is mounted on a shaft 
driven through gearing having a large step down 
ratio from the motor shaft. 
Contacts 33 are in the circuit of magnet2, and 

are adapted to be closed when lever 22 is moved to . 
the right. 
Contacts 2, 3, 4, 5 and 6 of the distributor are 

connected to one side of the windings of polarized 
relays A, B, C, D and E and also to one side of 
the winding of polarized relays H, J, K, M and N. 
The other side of the winding of relays A, B, C, D 
and E is connected to the upper contact of Switch 
8, whilst the other side of the windings of relays 
H, J, K, M and N is connected to the lower con 
tact of switch f3. 
Contact on the distributor is connected to One 

side of the windings of a relay ST, the other side 
of the winding of which is connected to the air 
mature n of the relay N. The arnatures a, b, c, 
d, e, of relays A, B, C, D and E in the marking 
positions rest against contacts connected to one 
terminal of the magnets A, B, C, D' and E', 
which, in any well known form of five magnet 
printer Serve to cause the selection of a character 
to be printed or an operation to be performed 
according to the combination in which they are 
energized. The other terminals of these mag 
nets are connected to the respective marking con 
tacts of relays H, J, K, M and N. The spacing 
contacts of relays A, B, C, D and E are connected 
to the respective spacing contacts of relays H, J, K, 
M and N through resistance r equal to the resist 
ance of the respective magnets A, B, C, D and 
E". The armature a of the relay A is connected 
to the lower contact of switch 8, the armature b 
of relay B is connected to the armature c of relay 
C; the armature d of relay D to armature e of 
relay E; the armatures of relays Ek and M are 
connected together, as are those of relays H and 
J. An error relay ER is connected through nor 
mally closed contacts st of the relay ST to con 
tact of the distributor, the other side gof the 
relay ER being connected to the lower contact 
of switch. 8. 
A second pair of contacts st2 of relay ST when 

in operated position close the circuit of a magnet 
F for initiating the printing of a character whilst 
contacts er of the relay ER close the circuit of 
an error magnet G which raises a mask between 
the type and the platen so that an error mark is 
made on the paper instead of the character, 
whilst contacts er2 connected in parallel with 
contacts st2 operate the printing magnet. 
The operation of the apparatus is as follows, 

double working being assumed. 
A current start signal received energizes mag 

net 3 to remove the atch holding shaft 25 and 
arm f against rotation. The switch 8 is against 
its upper contact and remains SO during the 
first rotation of shaft 25 and brush fl. 

successively connects the line to relays A, B, C, 
D and E and energizes then according to the 
code combination received. The armature of 
these relays are retained in the position to which 

Brush 

2,052,677 
they are moved in well known manner. The pas 
sage of brush over contact of the distribul 
tor will at this time be ineffective to energize 
either relay ST, or relay ER since the switch. 8 
is on its upper contact. Brush will come mo 
mentarily to rest, on contact of the distributor 
since magnet 3 is now de-energized. On re 
energization of magnet 3 by the start signal for 
the second transmission of the code combination, 
shaft 25 and brush f will again commence to 
rotate. During the first rotation of shaft 25, 
shaft 28 has completed half a revolution and at 
the commencement of its second half revolution 
due to the second revolution of shaft 25, cam f6 
actuates grounded switch arm 8 to its lower con 
tacts. Passage of brush over contacts 2, 3, 4, 5 
and 6 of the distributor will thus cause relays 
H, J, K, M and N to be operated in a combination 
depending upon the received signals. 

If now the Second combination received be 
identical with the first, relay ST will be oper 

) 

20 

ated by the marking stop signal received over 
the line as brush passes over contact of the 
distributor, in a circuit over the armatures n, e, 
d, m, k, c, b, d, h, a, to the lower contact of switch 
8 and ground. Such of the magnets A, B, C, 

D', E' will be included in this circuit as are se 
lected by the armatures which rest on their mark 
ing contacts. Relay ST operates more quickly 
than relay ER, so that contacts st will open 
before relay ER can operate. Contacts st2 close 
the circuit of magnet F which energizes to ini 
tiate the operation of the selection of a charac 
ter or an operation to be performed. 
The general arrangements of the type printing 

mechanism may be similar to that of any well 
known five magnet printer, in which printing 
takes place during the same cycle as that in 
which the character is received the magnets A", 
B, C, D and E’ being the magnets for moving 
the permutation bars and the magnet F the mag 
net which trips the printing operating shaft. 

If, however, the second code combination re 
ceived does not correspond with the first the 
armatures a, b, c, d and e on the one hand and 
h, j, k, m and n on the other hand will not corre 
spond. On the passage of the brush of arm 
over contact of the distributor, there will thus 
be no circuit for the relay ST, but a circuit will be 
completed over contacts st in unoperated posi 
tion, relay ER to the lower contacts of Switch 8 
and ground. Relay ER operates in this circuit at 
its contacts er, it operates the error magnet ER. 
to raise a mask into typing position and at con 
tacts er2 operates the printing magnet F to 
initiate the printing Operation. 
An arrangement is provided to ensure that the 

first code combination of each pair is always dis 
tributed to relays A, B, C, D and E. Should the 
brush and shaft 25 stop in such position that 
the preceding code combination has been dis 
tributed to these relays, So that at the next revo 
lution switch 8 will be against its lower contact, 
shaft 28 will have performed half a revolution 
only and the recess in cam T will be in position 
to allow the end of lever 22 to drop therein under 
pressure of spring 27. This will not occur during 
a momentary stop of cam for the pawl on the 
end of lever 2 will be engaged with a tooth on 
ratchet wheel 20 which will hold lever 22 to the 
left against spring 27. After an interval the 
wheel 20, rotating slowly in a clockwise direction 
will allow levers 2 and 22 to be drawn by spring 
27 to the right to operate contacts 33 and so close 
the circuit of magnet 24. Magnet 24 attracts 
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a,089,67? 
the armature 2 and so trips arm to allow 
shaft 25 carrying that arm to execute another 
rotation. 
The delayed action of the closing of contacts 

33 as described is accomplished by the arrange 
ment disclosed and claimed in application No. 
339/35. 
The arrangement shown in Fig.1 may be adapt 

ed for single Current working in the line by con 
necting the line to a line relay, the front and 
back contacts of which connect the required 
polarity to the ring 8 of the distributor. 

Figure 2 shows diagrammatically type print 
ing telegraph receiving apparatus in which errors 
due to the receiving apparatus as well as errors 
due to the line conditions will result in the print 
ing of an error mark instead of a normal char 
acter. 
The rectangle P represents a type printing 

telegraph receiver, which may be of the kind 
described in British specification 228,842, R be 
ing the single receiving magnet thereof. The 
type wheel of such apparatus is replaced by a 
distributor arrangement 3, 6 so that instead of 
the type wheel being brought into position to 
print a character, a disc 6 provided with a con 
tact for each character on the type wheel is 
brought into position to effect connection of the 
Selected contact with a brush 3 connected to 
ground. 

P2 represents also a type printing receiver as de 
Scribed in British specification 228,842 provided 
with the usual type wheel 7, and also upon the 
same shaft with a disc 7 having a contact for each 
position of the type wheel. When the type wheel 

is in printing position a brush connects the con 
tact corresponding to the character that is in 
printing position to one contact of a pair of con 
tacts 0. A cable 2 connects corresponding con 
tacts on discs 6 and 7 with one another. 

Upon the can shaft 20 of receiver P there is 
provided, in addition to the cams usually present, 
a cam C cut So that towards the end of each 
revolution contacts 3 are operated though these 
contacts are open with the shaft in normal posi 
tion. A second can C5 is also provided which 
in normal position allows a lever to move under 
the action of a spring to close contacts 5, and in 
all other positions moves the lever to allow these 
contacts to open, but this lever is also controlled 
by a delay action device so that it does not move 
to close contacts 5 until after the lapse of a pre 
determined time. 
The cam shaft 2 of receiver P2 is provided 

with three additional cams C2, C3 and C4. Cam 
C2 is cut so that towards the end of each revolu 
tion contacts 4 are actuated. Cam C4 is cut so 
that it operates contacts to immediately after 
the received combination has been set up on the 
receiver. Cam C3 is cut to operate contacts 5 
immediately after contacts to have been oper 
ated by cam C4 and whilst contacts 0 are still 
closed. 
The type printing receiver P2 is further modi 

fied by omission of the cam which usually effects 
the movement of the printing hammer, by the 
provision of a magnet F for Operation of such 
hammer and by provision of an error magnet ER, 
the armature of which, when operated, makes a 
distinctive mark upgn the paper just above the 
normal printing position. The magnet F is con 
nected in a circuit including a relay 9, contacts 
0 and the brush which moves over the contacts 

on disc T. Magnet ER is connected to contacts 
5 operated by can C3 and through these con 

3 
tacts when closed, and normally closed contacts 
of relay 9 to ground. 
The line is connected to a Switch arm S 

which is normally in position shown to connect 
line to relay Ril of the printer P. In this posi-. 5 
tion the arm Slies against the armature of a relay 
the circuit of which is adapted to be completed 

by contacts 3. In the alternative position arm S 
lies against the armature of a relay 2 adapted 
to be operated by either contacts 4 or contacts 5 lo . 
which are in parallel. The arm S is held in the 
position to which it was last moved by a jockey 
roller or similar device. 
The operation of the arrangement is as follows: 

Switch arm S in normal position connects the 15 
line L to relay R1 of printer P. The first code 
combination received is therefore received by re 
lay R1 which successively starts up the shaft of 
printerP and controls the selection of a particular 
position of the disc 6 representing the character. 20 
During the stop interval after the receipt of the 
code combination, cam C operates contacts 3, 
which energize relay . The armature of this 
relay pushes the Switch arm S into position to 
connect the line T, with the relay Ra of printer 25 
P2. The code combination sent a second time is 
accordingly received by relay Ra which trips the 
shaft of printer P2 and controls the positioning 
of disc 7 and typewheel 7 in accordance with 
the character represented by this second code 30 
combination. 
Immediately after disc 7 and typewheel 

have been brought into position contacts C4 are 
closed followed immediately, by closure of con 
tacts C3. If the disc 7 and typewheel 7 have 35 
been brought to a position corresponding to that 
in which disc 6 of printer P was brought, closure 
of contacts to by can C4 closes a circuit for the 
printer magnet F in series with relay 9 through 
contacts C4, brush and contact of disc 7, cor 
responding Contact of disc 6, brush f3 and 
ground. Magnet F operates to print the char 
acter Selected, and relay 9 opens its contacts to 
prevent any operation of magnet ER. If, how 
ever, disc 7 and typewheel f have been brought 
to a position which does not correspond to the 
position of disc 6, there will be no circuit for the 
printer magnet F. On the closure of contacts 
f5 by cam C3 the error magnet ER is energized 
and makes a characteristic mark on the paper 
which indicates an error. Towards the close of 
the revolution of the can shaft 2 of printer 
P2 contacts 4 are operated to close the circuit of 
magnet 2, which restores switch arm S to the po 
sition shown. 

If through any cause printer Pi comes to rest 
and printer P2 not be operated thereafter cam 
C5 will operate in normal position of printer Pl 
to free the lever which acts upon contacts 5, 
This lever, as stated above, is subject to a delay 60 
action device which does not free it to act upon 
contacts 5 until after the lapse of a predetermined 
time. After the lapse of this time contacts 5 
are closed to energize magnet 2 and restore the 
position of switch arm S so that for the next 
message to be received, the first code combina 
tion will be received upon printer P. 

It will be understood that contacts are pro 
vided upon discs 6 and 7 in the positions to which 
such discs are moved when each corresponding 70 
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code combination represents an Operation to be 
performed (such as case shift). 

If therefore discs 6 and are set to correspond 
ing positions representing a case shift, magnet F 
will be actuated, but as a blank type bar on type- 75 
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wheel 7 is then in printing position no mark will 
be made upon the paper. 
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It will also be clear that if disc 6 be set to a 
position representing a character and disc be 
set to position representing case shift, the case 
shift will be performed on printer 2, since this 
is performed solely by the selecting mechanism, 
but magnet ER will also be operated to make an 
error mark upon the paper. 
What is claimed is: 
1. In a telegraph system, a signalling line a 

transmitter connected to said line and arranged 
to transmit each signal COde combination a plu-. 
rality of times, a receiver Connected to said line, 
means in said receiver for storing each of said 
signal code combinations as received, and means 
for printing a character Operative only if all of 
said signal code combinations are identical. 

2. In a telegraph system, a signalling line, 
means connected to said line for transmitting 
each signal for the same character a plurality 
of times in immediate Succession, means also 
Connected to Said line for receiving and storing 
said signals, means for printing the character 
represented by said signals operative only if all 
said signals are identical. 

3. In combination, impulse receiving means, 
a plurality of impulse storage means each com 
prising means for storing a combination of sig, 
nals representing a character, control means for 
transferring successive combinations of signals 
to separate storage means, means for comparing 
the condition of Said storage means, and means 
actuated by an identical condition of all said 
storage means for printing the character rep 
resented by the identical stored combinations. 

4. In combination, impulse receiving means, a 
plurality of impulse storage means each Con 
prising means for storing a combination of sig 
nals representing a character, control means for 
transferring successive combinations of signals 
to separate storage means, and for determining 
a printing operation at the end of the distribu 
tion to all the storage means, means for causing 
an invariable character to be printed, and means 
operative by an identical condition of all said 

2,052,67? 
storage means for preventing the printing of said 
invariable character and determining the print 
ing of a variable character dependent upon said 
identical condition. 

5. In combination, impulse receiving means, 
a plurality of impulse storage means, each com 
prising means for storing a combination of sig 
nals representing a character and for bringing 
indicating means into a position representing said 
character, control means for transferring suc 
cessive combinations of signals to separate ones 
Or said impulse storage means, means controlled 
by the position of all said indicating means for 
printing the charactrr represented by the position 
of one of them. 

6. In combination, impulse receiving means, a 
plurality of impulse storage means each com 
prising means for storing a combination of sig 
nals representing a character, control means for 
transferring successive combinations of signals 
each representing a character to separate storage 
means, means for comparing the combination of 
signals as stored in said storage means, and 
means actuated by an identical condition of all 
said storage means for printing the character 
represented by the identical stored combinations. 

7. A telegraph receiving system comprising a 
first and a second set of relays each set compris 
ing a relay for each element of a code combina 
tion representing a character, means for dis 
tributing successive sets of elements each rep 
resenting a character to the two sets of relays, 
means for retaining the armatures of Said relays 
in the positions into which they were last actu 
ated, a magnet for printing an error mark, a cir 
cuit closed on the receipt of two successive code 
combinations for initiating a printing operation, 
means for causing an error mark to be printed, 
a circuit closed over the armatures of both sets 
of relays in corresponding positions, and a relay 
in said last mentioned circuit for causing said 
printing operation to be effective to print the 
character stored in both sets of relays and for 
preventing the printing of an error mark. 

ALFRED EDWARD THOMPSON. 
REGINALD DENNIS SALMON. 
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