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26 Claims. (Cl 178-17) 
This invention releates to telegraph transmit 

ting apparatus actuated under the control of a 
record strip, such as a perforated tape, bearing a . 
Series of words represented in a code comprising 
permutations of elements such as dots and dashes. 
A code of this kind may be based on the well 
known Morse code and consist, for example, of . 
the code known in telegraphy as the Morse 
Wheatstone code or double current cable code. 
In Such a code the various letters, digits, or other O 
Symbols transmitted are represented respectively 
by code permutations containing different num 
bers of elements; for example, as is well known, 
in Morse code the letter E is represented by a 
single dot and the letter T by a single dash while 
the less common letters are represented by four 
elements. Although the invention is particularly 
applicable to the transmission of such codes, it 
may also be applied to the kind of code that is 
used in private teleprinters and in which each 
letter or the like is represented by a fixed num 
ber (such as five) of code elements. . . . . 

20 

Although the invention may be applied to cable 
transmission, it is mainly concerned with the case 
where the transmission takes place by wireless. . 
Then, as is well known, the atmospheric condi 
tions vary from time to time and the signal re 
ception often deteriorates so that it becomes ad 
vantageous to repeat each word, the transmis 
Sion of each word in a series of words being re 
peated before the transmission of the next word. . . 
This involves a substantial increase in the time 
and labour necessary in preparing the strip and 
it often happens that, when the strip is prepared 
With each word recorded twice thereon, the at 
mospheric conditions have improved so that the 
Words twice” transmission is unnecessary and 
the record may then have to be prepared again 
With each Word recorded only once. The object 
of the present invention, therefore, is to render 
the preparation of strip with a “words twice" rec. 
ord thereon unnecessay by providing transmit 
ting apparatus that will automatically transmit 
bearing each word once. each word twice, when required, from a record 4 

According to the invention, telegraph transmit 
ting apparatus, actuated under the control of a 
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record strip bearing a series of words represented 
in a code comprising permutations of elements 
Such as dots and dashes, is furnished with mech 
anism for detecting the division between two con 
secutive Words and with transmitting mechanism 
Fesponsive to the detecting mechanism for repeat 
ing the transmission of each word before the 
transmission of the next word. The detecting 
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mechanism may cause each section of the strip 
that contains a record of a word to undergo two 
separate and distinct feeding movements which 
take place insuccession and during each of which 
the code representations are explored for the 
transmission of the word. Thus, when the code 
perforations for the word cover more than a pre 
determined length of strip, the latter may be 
caused to gather between two points at which the code representations are explored respectively 
during the two feeding movements. Generally, 
the code representations will be in the form of 
perforations punched in paper tape; the perfora 
tions being explored by peckers both for the ini 
tial transmission and for the repeat transmission. 
Accordingly, there may be two pairs of peckers, 
one for the initial transmission of each word and 
the other for the repeat transmission, the pairs 
of peckers being alternately brought into opera 
tion for a period corresponding to the length of 
the word, and the alternate actuation of the pairs 
of peckers corresponding to the two feeding move 
ments of the tape provided for the initial and 
repeat transmission of the word. . . . . . . . . . . 
... The physical characteristic of the record which 
indicates the division between two words, may 
consist of the usual gap provided between the last 
perforation in one word and the first perforation 
in the next word. Then the apparatus is ar 
ranged so that, on detecting this gap, the repeat 
transmission is initiated and continues until the 
tape is once more drawn taut between the two 
aforesaid points at which the code perforations 
are explored respectively during the two feeding 

5 movements, whereupon the apparatus is auto 
matically rendered capable of detecting the be 
ginning of the next word and effecting the initial 
transmission thereof. . . . . . . . . . . . . . . 

In order that the invention may be clearly 
understood and readily carried into effect, tele 
graph transmitting apparatus in accordance , 
therewith will now be described, by way of exam 
ple, with reference to 
ings, in which: 

Figure 1 is a per 
the accompanying draw 

pective view of the apparatus, 
some parts being omitted to avoid too great com 
plexity and consequent obscurity. - 

Figure 2 is a perspective view of certain parts 
appearing in Figure 1 and associated parts that are omitted from Figure 1, 

Figures 3,4 and 5 are further perspective views 
of portions of the apparatus appearing in Fig 
ure 1, . . . 

Figures 6 and 7 are diagrammatic side eleva 
tions of an assembly in the apparatus, the assem 

  



bly being shown in different operative conditions 
respectively in the two figures, and 

Figure 8 shows two portions of paper tape as 
lised in the apparatus. 

It will, of course, be understood that the appa 
ratus appearing in the drawings is supported by 
a framework which for the sake of clarity has 
been omitted except such few portions of the 
framework as have a special functional relation 
ship with the apparatus. 
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AS is usual, the apparatus is operated by paper: . . 
tape . (Figure 1) previously formed. With code, 
perforations representing the signals to be trans 
mitted. As shown in Figures 1 and:8, the tape is 
also formed with a central: line of centerholes. 2: 
which enable the tape to be fed through the 

2,871,867 
one centerhole feed takes place during the time 
occupied by one revolution of the shaft 8. 
Therefore, all the parts driven by the shaft 8 
operate in phase with the feeding of the tape 
or, Conversely, the feeding of the tape is timed 
in accordance with the actuation of such parts. 
These parts include a rocker 30 (Figures 1 and 
5), for actuating the transmitter, contacts and 
peckers' 6, 7, 8 and 9, which is rocked continu 
Ously about a spindle 3 (Figure 5) by the eccen 
tric 20 (Figure 1) acting on an eccentric strap 
24 having an arm 25 pivoted at 26 to one end of 
a lever 2 (Figures 1 and 5) centrally pivoted on 

apparatus by Sprockets 3 and 4. each. provided 
with ten equidistantly spaced teeth 5 so... that.in. 
One revolution of a sprocket the tape is fed for 
ward an amount equal to the distance between 
ten:centerholes. 2...and in one tenth of a sprocket. 
revolution, the tape...is fed forward the distance. 
between two consecutive-centerholes which may 
be referred to as one centerhole feed. 
When each word-in a signal. is to be transmit 

ted. Only ionee, the sprocket, wheels 3 and 4 are ro 
tated clockwise, simultaneously; and the tape is 
explored or sensed by peckers 6- and 7 (Figures 1, 
4 and 5), which are-raised at predetermined in 
Stants to determine- the presence; or, absences of 
Code perforations: along the... tape . On the 
other hand, when each word is to be transmitted 
twice, the, sprocket. 4. is stationary during the 
first transmission, while, the sprocket, 3 feeds the 
tape past the peckers 6-and land the tape-gath 
ers, between the sprockets. 3, and 4 as: shown in 
Figure: 1. Bor, the repeat, transmission, the 
sprocket 4 feeds, the tape, while, the sprocket. 3 
reihains, stationary. During this. repeat. trans 
mission, the packers. 6 and 7 are disabled and 
two further peckers 8 and 9, which have previous 
ly been inactive; become; operative. Therefore in 
a "words: twice' transmission each word is first 
transmitted under, the control of the sprocket 
3i and the peckers. 6-and-7 and then, before-any 
further. word is transmitted, it is transmitted 
again: under the: control of the; sprocket 4; and 
the peckers. 8- and 9: The same-electrical con 
tact mechanism: is used for both transmissions 
as will be described presently. 
The tape-fi passes over a platform (not shown). 

which holds the tape in engagement, with the 
sprockets. 3- and, 4 but which is shaped so as to 
enable the sprocket teeth; 5 and the four peckers 
6, 7, 8 and 9 to: cooperate, with the tape. The 
platform, also, permits tWorcenter peckers, O, and 
fii (Figure 5) to determine whether, or not there 
is a loop of tape, such as that shown in Figure-1, 
gathered between the sprockets, 3- and 4. The 
latter are respectively, fixed to shafts; 2. and 3. 
(Figure 1), journalled in a paper presser mem 
ber 4-pivoted at 5-to-the-frame, and:maintained 
in: contact with a stop. 18 by a spring, fl. When 
it is desired to... release the paper tape, the 
sprockets: are: lifted away from the platform. by 
turning the member 4 against the action of the 
spring 7. . . . . . 
So long as the apparatus. is in operation, a 

shaft 8 is constantly rotated in...the direction. of 
the arrow 9 (Figure 1) and this shaft carries 
four eccentrics. 20, 24, 22. and 23 which drive, the 
various portions of the apparatus. The: eccen 
trics 22 and 23 are arranged, in the way, de 
scribed, below, to drive: the sprockets 3 and 4 
in-a-manner. such...that, when the tape is fed, a 
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of peckers 6, 7 and 8, 9. 

ar, fixed-spindle 28, and formed at its other end 
: with a fork:29: engaging a pin 32 on the rocker 
30. The eccentric 2f rocks a frame 33 (Figures 1 
and 2) about a fixed spindle 34 and this frame 
serves to operate mechanism for controlling the 
Selection of the sprockets 3 and 4 and the pairs 

The eccentric 2 is 
connected to the rocking frame 33 through an 
eccentric" strap. 35 having an arm 36 pivoted at 
37 to an extension 42 of the frame 33. 
The Sprocket 3 is driven through the medium 

of a pair of ratchets 38 and 39 (Figure 1) fixed 
to the shaft 2 and the sprocket 4 is driven by 
a pair of ratchets 60 and 6 (Figure 1) fixed to 
the shaft. 3. The ratchets 38 and 39 are ro 
tated by pawls 40 and 4. The pawl 40 is pivoted 
at 43 to an arm 47 extending from a strap 48. 
on the eccentric 23. This pivotal connection is 
Suspended by a link. 44 pivoted on a fixed spin 
dile 45. Similarly the pawl 4 is secured by an 
independent pivotal connection to an arm 49, on 
a. strap 50 mounted on the eccentric 22, and to 
a second link 46 hanging from the spindle 45. 
The ratchets 60 and 6 are actuated respectively 
by pawls 50 and 51 pivoted respectively to links 
52 and 53 hanging from a fixed spindle 54. The 
pawls 50 and 5 lie outside the pawls. 40 and 41, 
the ratchets 60 and 6 being spaced apart fur 
ther than the ratchets, 38 and 39. The pivotal 
connections at the lower ends of the links. 44 and 
52 are connected by a link. 55 while those at the 
lower ends of the links 46 and 53 are connected 
by a link 56. Accordingly, the pawls 40 and 50 
are moved to-and-fro simultaneously by the ec 
centric 23 and the pawls 4f and 51 are moved 
to-and-fro simultaneously by the eccentric 22. 
The eccentrics 22 and 23 are mounted 180° out 
of phase with each other so that the pawls 40 
and .50 are advanced while, the pawls 41 and 5. 
are being withdrawn and vice versa. 

Each of the ratchets. 38, 39, 60 and 6i. has ten 
teeth, i.e. as many teeth as there are teeth. 5 
on the sprocket 3 or sprocket 4, and the ratchets 
in each pair. 38, 39 or 60, 6 are set so that each 
tooth in one ratchet lies mid-way between ad 
jacent teeth on the other ratchet. This appears 
in. Figures 6 and 7 which show the manner in 
which the ratchets 38; and 39 are mounted on 
the shaft 2. The arrangement is, such, there. 
fore, that each centerhole feed takes place in two. 
steps, in the first. of which the pawl 4 acts on 
a tooth on the ratchet 39, to turn the sprocket 
3 through one twentieth. of a revolution, and in 
the second step the pawl 40 acts on the ratchet 
38 to turn the sprocket 3 through a further 
twentieth of a revolution. Thus, referring to 
Figure 6, at the end of the first step the pawl 
4f reaches the position shown, having advanced 
the ratchet tooth. 39a to the position.shown while 
the pawl 40 is withdrawn to the position; shown. 
Then, for the second step, the pawl. 40 is ads. 
vanced while the pawl 4 is withdrawn and, in 
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advancing, the pawl 40 engages and feeds for 
ward the ratchet tooth 38a. Now, it is to be 
noted that it is the movement of the ratchet 
tooth 39a. that causes the tooth 38a to be brought 
to a position in which it can be acted on by the 
pawl 40. Accordingly, if the pawl 4 is prevented 
from engaging the tooth 39a neither of the steps 
in a centerhole feed will take place and the 
sprocket 3 will be disabled. Therefore, whenever 
the sprocket 3 is to stop feeding, the pawl 4, in 
its forward movement, is prevented from engag 
ing the ratchet 39 by a stop 62, on a discrimi 
nating member 63, which is moved into the path 
of a tail 64 on the pawl 4 and swings the pawl 
4; downwards (as shown in Figure 7) away from 
the ratchet 39. Thus, the tooth 39d is left in 
the position of Figure 7 instead of being fed to 
the position of Figure 6 and the relative posi 
tions of the tooth 38a and pawl 40 are not such 
that any feed can take place. The pawl 4 is 
Swung downwards away from a fixed stop 57, 
which appears in Figures 6 and 7 but is omitted 
from Figure 1, against the action of a wire spring 
65" which acts against the tail 64, is bent round 
a fixed rod 66, and reacts against a fixed rod 67. 
A similar spring 68 acts on a short tail 69 on 
the pawl 40, this spring also being bent round 
the rod 66 and reacting against the rod 67. 
The ratchets 60 and 6 (Figure 1) are operated 

and controlled in precisely the same Way as the 
ratchets 38 and 38. Thus, the pawl 5 has a tail 
70 and, when it is necessary to disable the feed 
sprocket 4, a stop 72 on the discriminating mem 
ber 63 is raised in front of the tail 7 O so that, in 
the forward movement of the pawl 5 , the latter 
is swung downwards and misses the ratchet 6. 
Wire springs 73 and 74, which react against a fixed 
rod 75 and are wound round a fixed rod 76, tend 
to maintain the pawls 5t) and 5 in their raised 
positions, the spring 3 acting on the tail 70 and 
the spring 74 on a shorter tail 7 on the pawl 50. 
Return movement of the ratchets is prevented 

by resilient detents (not shown in Figure 1) such 
as the detent TT appearing in Figures 6 and 7. 
Locking stops 78 and 79 act on the pawls to lock 
the ratchets at the end of each, operative pawl 
stroke and prevent the ratchets from continuing 
in their rotation. This is effected by the wedge 
action of the locking stops. On inclined surfaces 80 
(Figures 6 and 7) on the pawls. 
Before proceeding to describe the manner in 

which the apparatus functions as tape passes the 
peckers, the nature of the code used in the present 
example will now be outlined. This is the well 
known Morse Wheatstone code in which a dot is 
represented during one centerhole feed or period, 
i. e. the time taken for the shaft 8 to make one 
revolution, by a mark condition occupying... the 
first half of the period and a space condition the 
second half of the period. A dash occupies two 
whole centerhole periods and comprises a mark 
condition occupying the whole of the first period 
and the first half of the second period and a space 
condition occupying the second half of the second 
period. Thus, both a dot and a dash start with a 
mark condition and end with a space condition. 
The mark and space conditions may be repre 
Sented in the transmission line in any convenient 
way. For example, a mark condition may be rep 

70 resented by connecting the line to a source of 
current for the required period and a space con 
dition by disgonnecting the source from line or re 
versing the current for the required period. In 
the arrangement shown in Figure 1 a mark condi 
tion is set up by closing contacts 81 to connect the 
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3. 
negative side of, the source 82 to the line L. and a 
space condition is effected by closing contacts 83 
to connect the positive side to the line L. 

In the tape, a perforation, such as the perfora 
tions 84, 85, 86 and 87 (Figure 8), is located above 
the row of centerholes 2, as viewed in Figure 8, for 
each change over from a Space condition to a mark 
condition. These perforations are explored by the 
pecker 6 (Figures 1, 4 and 5), when the peckers 6 
and T. are in action, or by the pecker 8, when the 
peckers 8 and 9 are in action. Thus the peckers . 
6 and 8 may be referred to as mark peckers. On 
the other hand, for each change-over from a mark 
condition to a spaced condition, a perforation, 
such as the perforations 88, 89, 90 and 91, is pro 
vided below the row of centerholes 2... Such per 
forations are explored by the pecker.7 or the 
pecker 9, whichever happens to be in action at the 
time, and these peckers may be referred to as the 
space peckers. : ' ', , , 

Now, the perforations 84 and 88, which are in 
transverse alignment with a common centerhole, 
represent a dot and are: both effective in a single 
centerhole feed, The perforations 86 and 90, on 
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takes place as follows. 

the other hand, represent a dash, and are respec 
tively in transverse alignment, with consecutive 
centerholes to be effective in consecutive center 
hole feeds. 
To explain precisely the effect of these perfora 

tions in relation to the peckers, let the peckers 6: 
and 7 be considered to be in action and, inciden 
tally, it will be noted particularly from Figure 4 
that the mark pecker 6 is held by a spring 92 
against an edge.93 on a fixed stop 94 while a spring 
95 holds the space pecker 7 against an edge 96 
which is slightly in advance of the edge 93 so that 
the pecker is at all times slightly ahead of the 
pecker 6 with respect to the direction in which the 
tape, is fed. When the dot perforations 84, 88 
(Figure 8) reach the peckers 6 and 7, prior to the 
first step in a centerhole feed, during the com 
pletion of the previous centerhole feed by the pawl 
40, the mark perforation 84 registers with the 
mark pecker 6 which is then allowed to rise 
through the perforation almost immediately to 
be withdrawn. Accordingly the mark pecker 6 
senses the presence of the perforation 84 and the 
effect is that the contacts 8 are closed while the 
contacts 83 are opened so that a mark condition 
is applied to the line L. The mechanism for this 
operation is described presently. Prior to the sec 
ond step of the centerhole feed (i.e. during the 
completion of a feeding movement by the pawl 4f) 
the Space perforation 88 is brought into register 
with the space pecker 7 which then enters, the 
perforation and is withdrawn. This has the effect. 
of Opening the contacts 8 and closing the con 
tacts 83 so that the line is returned to the space 
condition. . . . . . . 
The sensing of the dash perforations 86, and 90 

Before the first step of a 
centerhole feed the perforation 86 registers with 
the pecker 6 and is explored thereby so that, the 
contacts 8 are closed and the contacts 83 opened 
to apply a mark condition to the line L. Before 
the second step of the centerhole feed, during the 
completion of a feeding stroke by the pawl 41, the 
space pecker rises and finds no perforation in 
register therewith and the effect of this is that 
the mark condition is maintained, the reason for 
this being as described below. Prior to the first 
step of the next centerhole feed, the pecker 6 rises 
once more and detects the absence of any perfora 
tion so that the mark condition is still maintained. 
Before the second step of this next centerhole 
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feed, however, the space pecker detects the pers 
foration 90 with the result that the line is re 
turned to the space condition: Therefore, a mark 
condition covering one and a half centerhole pe 
riods, followed by a space condition for one half 
Centerhole period occurs as is required for a dash. 
The two mark peckers 6 and 8 are pivotally 

mounted respectively on mark.pecker actuatore. 
vers; 90 and C (Figures.1 and 4) independently. 
pivoted on a fixed spindle 02, and the two space 

... peckers and 9 are pivoted respectively on space 
pecker actuator levers 3 and 04 independently 
pivoted on a fixed spindle O5: The actuator le 
vers 90 and of are urged in a counterclockwise 
direction as: viewed in Figure 1 by Springs if O6 and 
0. So that the levers tend always to engage a pin 
08; on the rocker 30 (Figure 5). The actuator 

levers, fi3 and 94. (Figures 1 and 4) are urged 
clockwise by springs O9 and fo which tend to 
maintain the levers in engagement with a pin 
on the rocker 30. Now, it will be recalled that 
the rocker 30 is continuously rocked by the ec 
centric 20 so that it completes one complete oscil 
lation in each centerhole: feed. The tendency, 
therefore, is for the mark peckers 6 and 8 to be 
allowed to rise under the infuence of the springs 
t06, and 107 as the pin 08 rises in the first part 
of the oscillation of the rocker 30, while the pin 

depresses the space peckers and 9. In the 
second half of the Oscillation the peckers 7 and 9 
tend to follow the pin f i? upwards while the pin 
08 depresses the mark peckers 6 and 8. How 

ever, as the pair of peckers 6 and 7 for the first 
transmission of a Word must never be in action 
simultaneously with the pair of peckers 8 and 9 
for the repeat transmission, a pecker discriminat 
ing member 2 (see particularly Figure 4), piv 
oted at 3 to a bellcrank 4 pivoted on a fixed 
spindle fl5, is provided to disable the pairs of 
peckers selectively. When the bellcrank 4 is 
moved to raise the discriminating member 2 
into engagement with fixed stops if 6 and 7, 
stops. 8 and 9 on the discriminating member 
2 are located respectively in front of the tips 

of downward'extensions 20 and 2 on the mark 
and space pecker actuator levers foil and 0.4 so 
that these are prevented from rising sufficiently 
far to enable the peckers 8 and 9 to be effective. 
The other mark and space pecker actuator levers 
00 and 03 are also formed with downward ex 

tensions 22 and 23 but these are so shaped 
that when the discriminating stops 8 and 9 
are in their uppermost positions they do not im 
pede the actuation of the peckers 6 and T. Toes 
24. and 25 are formed on the lower ends of the 
downward extensions 22 and 123 but, when the 
discriminating stops, 8 and 9 are in their 
raised positions, these toes can pass under the 
discriminating stops 8 and 9. 
To disable the peckers. 6 and 7 and render the 

peckers 8 and 9 effective, the bellcrank f4 is 
Swung clockwise as viewed in Figure 4 to lower the 
discriminating member 2 into engagement with 
fixed stops 26 and 27. The discriminating stops 

8 and if S are then below the extensions 20 and 
2.f, so that the movement of the actuator levers 
f0l. and 04 is no longer impeded, but are in reg 
ister with the toes 24 and 25 so as to prevent 
the peckers 6 and 7 from rising far enough to 
be effective. 

It may be noted at this point that the mark 
pecker 8 is guided by the edge of a fixed member 
28; (Figures 4 and 5) against which it is held by 

a. Spring. 29 (Figure 4). The space pecker 9 is 
held by a spring 30 against a lug. 3 on a slide 

2,371367. 
32 which for a reason to be described, can move 
between a position in which the space pecker 9, 
lies half a centerhole feed ahead of the mark 
pecker 8, just as the pecker: T is slightly ahead of 
the-pecker 6, and a position in which the peckers: 
8. and 9 are in transverse-alignment with respect 
to the tape feed. . . 
To enable the contacts 8 and 83 to be operated 

in accordance with the selections of the peckers, 
o latchlevers 33 and 34 (see particularly:Figures: 

- 4 and 5) are pivoted respectively on the mark 
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pecker actuator levers. OO and 0 , and latchi 
levers 35 and 36 are pivoted respectively on the: 
space actuator levers 03: and iO4. Each of the 

: latch levers 33, 34, 35 and 36 is formed at 
its loweriend with a notch 37. Now suppose that 
the rocker 36; is swinging counterclockwise as: 
viewed in Figures 1 and 5, so that one or other." 
of the mark pecker actuator levers 00; and Od, 

, according:to the Setting of the pecker discriminat 
ing member 12, is allowed to rise under the in 
fiuence of its spring 06 or 07 far enough for the 
pecker, 6 or 8 to reach the paper tape, if there is. 
no perforation in register with the pecker the 
movement, of the pecker is arrested by the paper 
before the associated latch lever 337 or 34 rises 
high enough for its respective notch to register 
with a lug 40 on a lever 4 ; pivoted on the spindle: 
f 5. Then, in the return movement of the pecker 

; 6 or 8 there is no effect on the contacts 8 and 
83: If, on the other hand, the pecker 6 or 8 reg 
isters with a perforation, it rises far enough for 
the notch 37 in the associated one of the latch 
levers 33 and 34 to be pulled into engagement. 
with the lug 40 by a spring 42 or 43, the springs 
42 and 43 being connected respectively to the 
latchlevers 33 and 34. Then, when the actuator 
lever 00 or 0 is urged downwards by the rooker 
pin 08, the latch lever f33 or 34 swings the le 
ver 4f downwards away from a stop 44 against 
the action of a spring f45. In this movement the: 
lever 4 and lug 40 depress both the left-hand, 
end (as viewed in Figure 1) of a lever 46, pivoted. 
on a fixed spindle 47 and a lug 48 on a contact 
actuating rocker 49 pivoted on a fixed spindle. 
59. The movement of the lever 46 takes place 

against the action of a Spring 52 and causes a lug 
f5 to raise the left-hand ends of levers 53 and 
(54 about a fixed spindle 55 against the action of 
springs 56 and 57 connected respectively to the 
levers. At the end of the movement of the lever 
46 a latch lever 58, under the action of a spring 
(59, snaps into position under the lug 5 so as to 
maintain this in its raised position. The counter 
clockwise movement of the contact actuating 
rocker 49 under the action of the lever 4 
causes pins 60 and 6 on the rocker 49, by cam 
action, to swing a second contact actuating rocker 
62 about a fixed spindle 53 in a clockwise direc 

tion so as to allow the right-hand end of a leaf. 
spring f64 to descend and close the contacts 81, 
the second rocker 62 simultaneously raising the 
left-hand end of the leaf-spring 64 to open the 
contacts 83. Thus, the line Lis changed over from 
the space condition to the mark condition. In 
this movement, the pin 60, after riding up a 
calm Surface to bring about the necessary move 
ment of the second rocker 62, engages an arcuate 
surface 58, having its center of curvature at the 
spindle 50. The engagement of the pin 60 with 
the arcuate surface 58 serves positively to hold. 
the second rocker 62 in the position to which it 
has been moved. . . . . . . 
As the latch lever 33 or 34 is depressing the 

lug 46 on the lever 4, a projection 65' (see 
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particularly Figure 5) on a downward extension 
66 at the left-hand side of the pecker actuating 

rocker 30 bears on this latch lever 33 or 34 and 
Swings it out of engagement with the lug 40, the 
latch lever being moved against the action of its 
respective spring 42 or 43. Accordingly the 
lever 4 is immediately returned into engage 
ment with the stop 44 by the spring f45. There 
is, however, no force tending to cause the contact 
actuating rocker 49 to follow the lever 4? in its 
return movement So that the line remains in the 
mark condition. Moreover, the latch lever 58 
prevents the lever 46 from following the lever 
4 in its return movement. Thus the right-hand 
ends of the levers 53 and 54 remain depressed 
against the action of the springs 56 and 57 and 
it is to be particularly noted that these levers 
take up this position when the line is changed 
Over from the space condition to the mark con 
dition. 
The action of the space peckers 7 and 9 is simi 

lar, and When the rocker 30 is moving in a coun 
terclockwise direction, the pin if f allows the 
pecker 7 or 9, whichever the discriminating mem 
ber 2 permits to be in action, to rise to the tape 
under the action of the associated spring 09 and 

0. If a perforation is explored, the associated 
latch lever 35 or 36 is raised far enough for its 
notch 37 to register with a lug 67 (Figure 1) 
on a lever. 68 pivoted on the spindle 47. If no 
perforation is sensed, the notch 37 cannot en 
gage the lug 61 and in the return movement of 
the pecker under the action of the rocker pin 
no change in the state of the apparatus occurs. 
ASSunning, however, that there is a perforation, 
So that the latch lever 35 or 36 is raised to its 
highest point, the notch 37 thereon is caused 
to engage the lug 67 under the action of a spring 
69 or 10, these springs being arranged to act 

respectively on the latch levers 35 and 36. In 
the downward movement of the latch lever 35 
or 36 therefore, under the action of the rocker 
pin f, the lever 68 is moved counterclockwise 
away from a stop 7 against the action of a wire 
spring 2. In this movement the lug. 67 acts 
on an arm 73 on the contact actuating rocker 
i49, and swings this rocker clockwise about the spindle 50. The rocker pins 60 and 6 then 
coact with the Second contact actuating rocker 
f62 to open the contacts 8 and close the contacts 
83. The line is then changed over from the mark 
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17 while the lever 58 is made ready to engage the lug 5 again. 
Before describing the operation of the appa 

ratus as the tape is being fed by the sprockets 3 
and 4, it must be mentioned that the space be 
tween two consecutive words in a transmission 
is represented by three centerholes that are not 
associated with any code perforations, that is to 
say the distance between the lines X and Y in 
Figure 8. Actually it will be seen that four cen 
terhole feeds are required to cause the tape to 
travel a distance equal to the space between the 
lines X and Y. It is also to be noted that in Fig 
ure 8 real words are not shown; but the two spe 
cial cases, which sometimes arise in practice, in 
one of which there are single dots (each repre 
senting. the letter E), and in the other of which 
there are single dashes (each representing the 
letter T), are shown respectively in the upper and lower parts of Figure 8. 

Let it now be assumed that a substantial length 
of blank tape is being fed through the apparatus 
prior to the arrival of code perforations at the 
point where the peckers 6 and T are operative. 
While the blank tape is passing, both the sprock 
ets 3 and 4 are in action and there is no loop 
of tape between them. The line is in the space 
condition, the contacts 83 being closed. The 
peckers 6 and are, in action but in each ex 
ploring movement are arrested by the tape, no 
Code" perforation being sensed. The frame 33 is 
being rocked to-and-fro about the spindle 34. 
In this rocking movement three pawls A, B and . 
C (see particularly Figure 2) are carried to-and 
fro by a spindle 80 mounted at the upper end of 
the frame 33. In each forward movement of the 
frame 33 the pawl A engages a tooth on a ratchet 
AA, pivotally mounted on a fixed spindle 200, 

... and rotates the ratchet AA a short distance 
40 
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50 
condition to the space condition by the closure. 
of the contacts 83 and the opening of the con 
tacts 8i. In this movement, the pin 6t, after 
riding up a cam surface to push the left-hand 
end of the Second rocker 62 downwards, engages 
an arcuate Surface 59 having its center of curva 
ture at the spindle 50. The engagement of the 
pin 6 With the arcuate surface 59 serves posi 
tively to hold the contacts in the position in 
which the line is in the space condition. A lug 
74 on the lever 68 acts on an arm 75 integral 

with the latch lever 58 so that, as the lever 68 
is moved counterclockwise, the latch lever 58 is 
released from the lever 46 so that the right-hand 
end of this lever descends under the action of the 
Spring 52 until its left-hand end once more en 
gages the lug 40 on the lever 4. The two levers 
53 and 54 are, therefore, freed to respond to 

the action of their springs 56 and 57 when the 
line L is changed over to a space condition. A 
projection 9 on a downward projection 98 on 
the rocker 30 releases the latch lever 35 or 36 
from the lever 68 which is returned to the stop 

55 

60 that the right-hand ends of the leves 

against the action of a coil spring 8 (Figure 2) 
which at one end engages the ratchet AA and at 
the other end engages a fixed stop 82. The 
paw A is maintained in engagement with the 
ratchet AA by a wire spring 83 which at one 
end engages a tail 84 on the pawl A and at 
the other end reacts against a fixed bar 85. 
The forward movement of the frame 33 causes 
the pawl A to move the ratchet AA in such a 
way that a stop pin 86 on the ratchet AA is 
Separated from the fixed stop 82. However, ow 
ing to the fact that a backlock lever 81 is held 
away from the ratchet AA by a lug. 88, the 
movement of the ratchet AA reverses during the 
return movement of the frame 33 so that the stop 
pin 86 returns to the stop. 82. Thus, as the 
blank tape is passing, the ratchet AA is merely 
rocked to-and-fro by the pawl A. Owing to the 
fact that a space condition obtains, the lug 51 
on the lever 46 is in its lowermost position so 

53 and 54 (Figures 1 and 2) are raised. Thus, as the 
frame 33 swings forward, a toe 189 on the tail 84 of the pawl A passes underneath the right 
hand end 90 of the lever 54. on the other 

65 

70 

75 

hand, the right-hand end 9 of the lever 53 
is interposed in the path of a tail. 92 on the 
pawl B so that, as the frame 33 swings forward, 
the pawl B is caused to swing downwards about 
the Spindle 180 against the action of a wire spring 
93 which acts on the tail 92 and reacts against 

the fixed bar 85. Accordingly, during the rock 
ing of the frame 33 while the blank tape is pass 
ing, no movement is imparted to a ratchet BB, 
pivotally mounted on the spindle 200, by the 
pawl B, and a stop pin 94 (Figure 1) on the 
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ratchet BB remains in engagement with a fixed 
stop (not shown) similar to the fixed stop 82, 
the ratchet BB being acted on by a coil spring 
which is similar to the coil spring 8 (Figure 2) 
but is on the remote side of the ratchet BB from 
that appearing in Figure 2. The end of the coil 
spring which engages the ratchet BB appears 
at 95 in Figure 2. During the passage of the 
blank tape, moreover, the pawl C has no opera 
tive effect on a ratchet CC, pivotally mounted 
on the spindle 200. This ratchet carries a stop 
pin 96 which is urged towards a fixed stop 97 
by a coil spring similar to the coil spring 8 f. 
The end of the coil spring which engages the 
ratchet CC appears at 98 in Figure 2. The 
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pawl C is urged towards the ratchet CC by a 
wire spring 99 which at one end acts on the 
pawl C and at the other end reacts against the 
fixed bar 85. To enable the pawl C to rotate 
the ratchet CC, a backlock lever 20f pivotally 
mounted on a fixed spindle 38 has to be in 
position to engage the teeth of the ratchet CC, 
but the backlock lever 20, when the apparatus 
is in the position being considered, is held away 
from the ratchet CC against the action of a 
spring 262 by one end of a lever 203 engaging a 
pin 204 on the backlock lever 20?. Accordingly, 
as the pawl C moves to-and-fro it merely rocks 
the ratchet CC backwards and forwards away 
from and towards the point at which the stop 
pin '96 engages the fixed stop f s7. It is to be 
noted at this point that the lever 203, which 
holds the backlock lever 20 in its inoperative 
position, is pivoted upon a fixed spindle 205 (Fig 
ure 3) and at its left-hand end carries a spindle 
286 upon which the sprocket discriminating 
member 63 is mounted. While both the sprock 
ets 3 and 4 (Figure 1) are rotating, the discrimi 
nating stops 62 and T2 are held beneath the 
paths of the lower ends of the tails 64, and 70 
of the pawls 4 and 5t. These discriminating 
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stops 62 and T2 are held in this position by latch 
levers 207 and 208 (Figure 3) that engage lugs 
289 and 2fO on the discriminating member 63. 
The latch levers 207 and 208 are urged towards 
the lugs 209 and 2 to by wire springs 2 if and 22 
which react respectively against fixed rods 23. 
and 24. There is a further latch lever 215 
which can engage the lug. 2 founder the action of 
a spring 2 ts, reacting against the rod 24, but 
this latch lever 25 is held out of engagement 
with the lug 210 while the blank tape is passing, 
because there is then no loop of tape gathered 
between the sprockets 3 and 4 so that the center 
peckers 6 and it (Figure 5), which are carried. 
by the limbs of a U-shaped wire 2 ft, are depressed 
against a lug 28 on a bellcrank. 29 pivoted on 
a fixed spindle 220, and against the action of a 
spring 39. The lower end of the bellcrank 29 
bears against a lug 22 f on the latch lever 215 
holding the latch lever in its inoperative position. 
Now supposing a word, which for convenience 

can be regarded as a word occupying several 
centerholes on the tape, arrives at the peckers. 
6 and 7. The first mark perforation of this word, 
on being sensed by the pecker 6, results in the 
line being changed over to the mark condition 
in the manner described above, and the left-hand 
ends of the levers 53 and 54 are allowed by the 
lever 46 to swing counterclockwise under the 
action of the springs .56 and 57. Accordingly 
the end SE of the lever 53 is lowered so that 
it is no longer interposed in the path of the tail 
32 (Figure 2) on the pawl B. Thus, in the 

to-and-fro motion of the frame. 33 the pawl, is 15. 
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is able to feed the ratchet. BB forward against 
the action of its associated coil spring, return 
motion of the ratchet BB being prevented by a 
backlock lever 222 that is pivoted on the fixed 
spindle 55 and urged towards the ratchet. BB by 
a Spring (not shown). The first step in the ro 
tation of the ratchet BB causes a cam 223 to 
move beyond a projection 224 on one arm. 225 
of a U-shaped lever 226 pivoted on the spindle 
f55. The other arm. 227 of this U-shaped lever 
is formed with the lug 1.88 against which the 
backlock ever 87 for the ratchet AA bears. 
The U-shaped lever 226 and the backlock lever 
f87 are urged clockwise by springs 228 and 229 
so that, as soon as the cam. 223 releases the 
U-shaped lever 226, the backlock lever 87, is 
allowed to engage the ratchet AA. Nevertheless 
this does not mean that the ratchet AA is in 
mediately stepped round by the pawl A, because 
the aforesaid movement of the lever 54, under 
the action of the lever f46, causes the end 90 
of the lever 54 to be interposed in the path of 
the toe 89 So that, in the to-and-fro movement 
of the frame 33, the paw A is rocked about the 
spindle 80 without engaging the ratchet AA. 

ft has already been explained that the space 
between two words is occupied on the tape by 
three centerholes that are not associated with 
any perforations. It is, also to be remarked that 
the letters in any Word containing more... than 
one letter have their code perforations separated 
by a single centerhole associated with no code 
perforation. Accordingly, in the passage of a 
word past the peckers 6 and there Will generally 
be centerhole periods, during which the lever 46 
is returned to the point at which the lug 5 is 
in its lowermost position. This enables the 
spring 57 to return the lever 54 for one center 
hole period to a position in which its end 90 
is raised above, the toe 89 so that the ratchet 
AA is fed round one tooth, and held in the position 
in which it is fed by the backlock lever 87. How 
ever, as soon as the next letter in the word arises, 
with the result that the lug 5 is again raised 
to move the ever 54 clockwise and interpose 
the end 90 in the path of the toe (.89, the pawl 
A is swung downwards in the next forward stroke 
of the frame 33 and, in swinging downwards, the 
end of the pawl. A depresses the right-hand end 
of a lever 230, swinging, the latter about a spindle 
23 and causing a lug 232 to act on an arm 233 
integral with the backlog lever 87. The latter 
is thus momentarily withdrawn against the ac 
tion of the spring 229 from the ratchet A.A. so 
that the latter is returned by the coil spring 8f 
to its initial position in which the stop pin 86 
engages: the stop, f2. A letter space, therefore, 
merely causes the: ratchet AA to be fed round one 
tooth, and returned to its initial position without 
performing any function. . e 
On the other hand, a letter space has no ef 

fect on the ratchet. BB because when, as a result 
of a letter space, the lever 46 is moved clock 
wise, the lever 53 does not follow the lug 5. 
because, when the lever 53 is initially, moved 
clockwise at the beginning of the word, it is. 
latched in the position...to which it is moved by a 
latch. 234 pivoted, on a fixed spindle, 235 and ar 
ranged to engage a projection 236 on the lever 
53, the latch, being urged to its operative posi 

tion by a spring (not shown). 
It will be seen that the first perforation...in a 

Word after registering with the mark pecker, 6. 
has to undergo four centerhole feeds, before 
reaching the second or repeat mark pecker 8, 
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The apparatus is, therefore, contrived so that 
when the first mark perforation in a word regis 
ters with the repeat mark pecker 8, the second 
sprocket 4 is arrested but the first Sprocket 3 
continues to feed until the length of tape.com 
prising the entire word as well as the ensuing 
word space is gathered between the Sprockets. 
The arresting of the repeat sprocket 4 is effected 
by the ratchet BB, the cam 223 being so posi 
tioned thereon that at the appropriate moment 
it engages an abutment 237 on a slide 238 formed 
at its left-hand end (Figure 3), with another 
abutment 239 engaging a lug 240 on the latch 
lever 208. The action of the cam 223 on the 
abutment 237 then withdraws the latch lever 208 
from the lug 20. The left-hand end of the 
sprocket discriminating member 63 is then free 
to rise under the influence of a spring 246 which 
tends always to swing the lever 203 clockwise 
and, thus, lift the spindle 206. The sprocket dis 
criminating member rises until a projection 244 
thereon engages a fixed stop 245 but the right 
hand end of the discriminating member 63 re 
mains depressed by the latch lever 207 engaging 
the lug 209. It will be remembered that the latch 
lever 215 is already withdrawn from the lug 20 
and does not impede the upward movement of the 
discriminating member 63 which causes the dis 
criminating stop 72 to be interposed in the path 
of the tail 70 of the pawl 5 causing the sprocket 
4 to be disabled. The upward movement of the 
left-hand end of the discriminating member 63 
is arrested by the stop 245 before the right-hand 
end of the lever,203 has moved downwards suf 
ficiently far to allow the backlock lever 20? to 
engage the ratchet CC. . . . . . 
The slide 238 is supported at its right-hand 

end by a fixed fork 250 which only appears in 
Figure 3, having been omitted from Figures 1, 
2 and 4 so as to avoid making these figures too 
complicated. At its left-hand end the slide 238 
is supported by a lug 25 on the latch lever 208. 
The pawl B (Figure 2) may be positioned so 

that it tends to feed the ratchet BB forward dur 
ing a substantial number of reciprocations of the 
rocking frame 33, depending on the length of 
the word being transmitted. Therefore, a gap 
252 (Figures 3 and 4) is formed in the ratchet 
BB and is so positioned that when the pawl B 
has fed the ratchet BB forward four teeth and 
the cam 223 has withdrawn the slide 238 against 
the action of the wire spring 2 2 on the latch 
lever 28, no further feeding of the ratchet BB 
can take place. The slide 238, of course, remains. 
held to the right by the cam 223 so long as the 
backlock lever 222 engages the ratchet BB. 
AS SOOn as a loop of tape begins to form be 

tween the sprockets 3 and 4, the center peckers 
0 and f l (Figure 5) can rise under the influence 

of the spring 39 acting through the bellcrank 
219, which is thus swung clockwise, as viewed in 
Figure 5. The lug 22 on the latch lever 25, un 
der the influence of the wire spring 2 6, is, there 
fore, free to swing counterclockwise. The nose 
of the latch lever 215 (Figure 3) can then rest 
against the right-hand face of the lug 20 and 
is ready to latch over that lug when it is de 
pressed as described below. - 

It will be recalled that during the passage of a 
word containing letter spaces these are not al 
lowed to have any cumulative effect on the ratchet 
AA because every mark, condition following a 
letter space results in the lever 230 (Figure 2) 
withdrawing the backlock lever 187. However, 
when the word space arises, the end 90 of the 
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lever 54 is allowed to remain above the toe 89. 
long enough for the pawl. A to feed the ratchet 
AA forward by three teeth, further clockWise 
movement of the ratchet AA being prevented by 
a gap 253 (Figures 3 and 4) in the teeth. As the 
third of the three teeth is being fed forward by 
the pawl A a cam 254 on the ratchet acts on abut 
menits 255 and 256 respectively on a slide 257 and 
a slide 242, and draws these slides to the right. 
The slide 242, in this movement, causes the 

1 sprocket 3 to cease movement and the Sprocket 4 
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to start, while the slide 257 causes the peckers 
8 and 9 to become operative and the peckers 6 and 
7 to cease operation. At this point it may be 
mentioned that when the cam 223 caused the slige 
238 to move to the right, the lug 240 (Figure 3) 
on the latch lever 208 moved to the right of an 
abutment 258 on the slide 242, so that a Spring . 
24 could raise the slide slightly to bring an abut 
ment 259 on the slide up to the level of an abut 
ment 260 on the sprocket discriminating member 
63 (the right-hand end of the slide 242 being 
mounted on a fork 26, shown only in Figure 3, 
which permits both longitudinal and slight SWing 
ing motion of the slide 242). Accordingly, when 
the slide. 242 is moved to the right, against the 
action of the spring 24, by the cam 254 on the 
ratchet AA, two functions are performed by the 
slide 242. Firstly, a lug 262 on the slide releases 
the latch lever 207 from the lug 209 on the dis 
criminating member 63. This permits the lever 
203, under the influence of the spring 246, to raise. 
the discriminating stop 62 into the path of the tail 
64 of the pawl, 41, so that the sprocket 3 is dis 
abled. Simultaneously, however, the slide 242, in 
moving to the right, causes the abutment 259 to 
engage the abutment 260, and swing the dis 
criminating; member 63 counterclockwise as 
viewed in Figure 3, so that the lug. 2) is engaged 
by the latch lever 245, the discriminating stop 12 
now being beneath the tail 70 of the pawl 5. Ac 
cordingly, the sprocket 4 is allowed to rotate once 
more. As the right-hand end of the discriminat 
ing member 63 rises, a projection 263 on the dis 
criminating member engages a fixed Stop 264. As 
the left-hand end of the discriminating member 
63 descends the projection 244 thereon engages a 
lateral projection 243 on the slide 242 so as to 
depress the latter against the action of the Spring 
24 and free the abutment 259 from the abut 
ment 260. . . . . 's . - - - - - - - - 

When the slide 257 is moved to the right by the 
cam 254, a latch lever 265, pivoted on the fixed 
spindle 38 and acting under the influence of a 
spring 266, engages an abutment 26 on the slide 
257 and holds the slide in its right-hand position 
against the action of a spring 20. As the slide 
moves to the right a lug. 268 thereon acts on a 
wire spring 269 so as to bias the bellcrank 4 in a 
clockwise direction as viewed in Figure 4. Thus, 
the pecker discriminating member 2 tends to 
descend and, as the toe 25, is withdrawn from 
beneath the stop 8, the right-hand end of the 
discriminating member 2 descends to the fixed 
stop 26. Then, as the toe 24 is withdrawn from 
beneath the stop. 9, the left-hand end of the 
discriminating member 12 descends to the fixed 
stop 27. Thus, the discriminating stops f 8 and 
9 take up the positions in which they disable the 

peckers 6 and 7 but permit the pecker's 8 and 9 to operate. 
When the repeat transmission begins, a mark 

condition again arises with the result that the end 
90 of the lever 54 is interposed in the path of 

, the toe. 89 of the pawl A. This causes, the lever . . 
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230 to be moved in a clockwise direction so that 
the backlock lever 8 is withdrawn from the 
ratchet AA which then returns to its initial posi 
tion and permits the spring 24t to return the slide 
242 to its left-hand position. However, the left 
hand end of the discriminating member 63 re 
mains latched by the latch lever, 25 and the 
right-hand end of the discriminating member re 
mains in its upper position. On the other hand, 
the slide 257 remains held to the right by the 
latch lever 265. 
It is to be noted at this point that when the 

discriminating member 63 is in the position, just 
described, the right-hand end of the lever 203, on 
which the discriminating member 63 is pivoted, 
continues to hold the backlock lever 28, out of 
engagement With the ratchet CC. This is due to 
the fact that the backlock lever 20 is only als 
lowed to engage the teeth of the ratchet CC when 
the discriminating member 63 is in its highest 
position in which the stops 62 and 2 are pre 
venting the operation of both sprockets 3 and 4. 
The sprocket 4 and peckers 8 and 9 continue 

to operate for the repeat transmission of the Word 
until the tape becomes taut between the two 
Sprockets 3 and 4. . The three centerholes eom 
prised within the Word space are then centrally 
located between the sprockets. The tautening 
of the tape has an immediate effect in that it 
depresses the center peckers 0 and so as to 
SWing the bellcrank 29 (Figure 5) in a counter 
clockwise direction about the spindle 220. One 
effect of this movement is that the lug 22 f on the 
latch lever 25 is pushed to the right by the de 
pending portion of the bellcrank 2 9 so that the : 
latch lever 25 (Figure 3) is withdrawn from the 
lug 20 on the discriminating member 63. Owing 
to the fact that the latch lever 208 is still being 
held away from the lug 20 by the slide 238, the 
spring 246, acting through the lever 203, raises 
the projection 244 on the discriminating member 
63 into engagement with the fixed stop 245. Ac 
cordingly, the discriminating stop 2 is inter 
posed in the path of the tail TO of the pawl is 
So that the ratchet 4 is stopped. Now the spindle 
206 on the discriminating member 63 has been 
raised to its highest position by the spring 246 
acting on the lever 203 and the right-hand end 
of the lever 203, therefore, is low enough to per 
mit the backlock lever 29 (Figure 2) to engage 
the ratchet CC. which is now fed forward in a 
clockwise direction. However, before describing 
the effect of this movement of the ratchet CC, 
some further effects of the depression of the cent 
ter peckers and and the consequent nove 
ment of the bellcrank 2 9 will be described. This 
movement of the bellcrank 29 results in the lug 
2f 8 at the upper end thereof depressing the slide 
f32 about the spindle 228 against the action of a 
spring 22 so that a lug 23 at the left-hand end 
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of the slide 32 is disengaged from a fixed latch 
274 with the result that the slide 32 is drawn a 
slight distance to the right by the spring 22. 
Accordingly, the lug 5 is moved to the position 
which enables the spring 30 (Figure 4) to draw 
the pecker 9 into transverse alignment, as afore 
said, with the pecker 8, both peckers now resting 
against the fixed member 28. The reason for 
this is that the sprocket 4 is brought to rest when 
the last space perforation in a word, such as the 
perforation 88 or 90 (Figure 8), is in register with 
a line corresponding to the line X in Figure 8 and 
containing the pecker 8. Therefore, the last Space 
perioration would not be sensed by the pecker 9 
if it was not withdrawn to the fixed member 28. 
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ff the pecker 9 was not so withdrawn, it would 
be beyond the last space perforation in the word 
throughout the interval in which the sprocket 4 
remains stationary and at the end of which the 
peckers 6 and 7 are once more brought into ac 
tion instead of the peckers 8 and 9, this being 
an interval lasting for three cycles (that is three 
centerhole periods or three revolutions of the 
shaft (8), as will be explained below. If the word 
ends with a dot, it will be seen that during this 
three-cycle interval the pecker 8 would sense the 
mark perforation in the dot again (after the 
sensing of the space perforation) owing to the 
Stationary condition of the tape, were it not for 
the fact that a device is provided for preventing 
this redundant actuation of the mark pecker 8, 
This device comprises a latch lever 276 (Figure 4) 
Which follows the lug 273 to the right as the slide 
f32 is pulled to the right by the spring 272, the 
latch lever 276 moving under the influence of a 
wire spring 27 about the spindle 5. It will be 
seen that one end of the wire spring 277 engages 
the latch lever 276 and the other end engages a 
lug 278 on the slide 257. The slide 257 is drawn 
to the right and held in its right-hand position 
by the latch lever 265 at the instant being at 
present considered, so that as soon as the slide 32 
is drawn to the right by the spring 272, the latch 
lever 216 is free to enable a projection 279 there 
on to engage over a lug 280 on the mark pecker 
actuator lever of to prevent the mark pecker 8 
from sensing a perforation. Therefore, if the 
last code unit in the word is a dot, there is no 
danger of the line being changed back to the 
mark condition before the first mark perforation 
in the next word is explored for the first trans 
mission of that word. It may be mentioned that 
when the lever 276 swings clockwise as viewed 
in Figure 4, the pecker actuator lever 6 is too 
high to enable the projection 279 to move over 
the lug 280, but during the following cycle, as the 
actuator lever of is depressed by the pin 108, 
the spring 27 moves the projection 29 over the 
lug 280 to latch the actuator lever. 

Returning now to the ratchet CC, this, as men 
tioned above, becomes effective when the back 
lock lever 28 (Figure 2) engages the ratchet CC 
and the ratchet CC is then fed round four teeth 
by the pawl C after which, in all ordinary circum 
stances, the backlock lever 20 will be raised (in 
the manner described presently) once more to re 
lease the ratchet, which then returns to its initial 
position with the pin 96 engaging the stop 97. 
However, for the purposes of safety a gap 28f 
(Figures 3 and 4) is provided in the ratchet teeth 
so that the pawl C cannot feed the ratchet round 
more than four teeth. The first tooth feed of 
the ratchet CC brings a cam 282 into engagement 
with a lever 283. In the second and third feeding 
movements of the ratchet CC the cam 262 forces 
and then holds the lever 283 in a counterclockwise 
direction, as viewed in Figure 2, about the spindle 
55 and against the action of a spring 284. In 

this movement the lever 283, acting on a lug 285 
on one arm of a U-shaped member 286, forces 
this-U-shaped member counterclockwise about the 
spindle 55 against the action of a spring 287. 
The result of this is that a lug 288 on the other 
arm of the U-shaped member 286 withdraws the 
backlock lever 222 from the ratchet BB and the 
projection 224 of the arm 225 of the U-shaped 
member 22s from the cam 223 so that the ratchet 
BB is released and returned to its initial position. 
The other arm 227 of the U-shaped member 226 
is also, of course, moved so that the lug 188 re 
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leases the backlock lever 87 from the ratchet 
AA which also then returns to its initial position 
in which the stop pin 86 engages the stop 82. 
A lug 76, also on the U-shaped member 286, 
acts on the latch lever 234 and releases it from 
the projection 236 on the lever 53 which, under 
the influence of the spring 56, immediately re 
turns to the position in which it engages the lug 
f5, the latter now being in the position corre 
sponding to the space condition of the line. The 
lever 54 has, of course, already followed the lug 
5 to its lowermost position. When the first 
mark perforation in the next word is sensed, the 
levers 53 and 54 are, of course, returned in a 
clockwise direction and it may be noted that, in 

O 
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order to prevent the end 90 of the lever 54 from 
rising prematurely, a locking lever 289 is pivoted 
on the spindle 80 on the frame 33. This lock 
ing lever has an arm. 290 which is urged towards 
the fixed bar 85 by a wire spring 29. Thus, as 
the frame 33 swings forward in a counterclock 
wise direction, a lug 292 on the locking lever 289 
rides over the end 90 of the lever 54 and pre 
vents the end 90 from rising prematurely. When 
the frame 33 is at the end of its backward stroke, 
the lug 292 is clear of the end 90 so that the 
latter can rise. Then, when the frame 33 swings 
forward, the lug 292 engages the rear face of the 

to feed once more after an interval corresponding 
to the word Space that must be interposed be 
tween the repeat transmission of a word and the 
first transmission of the next. ', 
The aforesaid counterclockwise movement of 

the lever 203, through the pin 204, causes the 
backlock lever 20 to be raised against the spring 
202 so that the ratchet CC is enabled to return, 
to the initial position (in which the stop pin 96. 
engages the stop 97) after the fourth feeding 
movement of the ratchet C.C. During this fourth 
feeding movement the calm 282 on the ratchet CC 
is raised above the top of the lever 283, and, in 
the return movement of the ratchet CC under the 
action of its associated coil Spring corresponding 
to the coil spring 8 of the ratchet AA, the cam 
282 bears on the top of the lever 283 and de 
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end 90 and the locking lever 289 swings inef- . 
fectively about the spindle 80 against the action 
of the wire spring 29. 
The backlock levers 87 and 222 are withdrawn 

diring two complete cycles so that adequate time 
is given for the ratchets AA and BB to return to 
their initial positions. As the ratchet BB re 
turns, the cam 223 thereon is restored to the posi 
tion shown in Figure 2, the projection 224 on the 
arm 225 being held, at this moment, out of the 
path of the cam 223 by the engagement of the 
lug 288 with the arm 225. This movement of the 
cam 223 allows the wire spring 22 to draw the 
latch lever 208 (Figure 3) slightly to the left so 
that the nose of the latch lever 208 rests against 
the lug 20 on the sprocket discriminating mem 
ber 63. Thus, the latch lever 208 is ready to latch 
over the lug 20 as soon as the discriminating 
member 63 is depressed. The latch lever 207 is 
also ready to latch over the lug 209 on the dis 
criminating member 63. The said depression of 
the discriminating member 63 takes place when 
a cam 293 on the ratchet CC engages a cam sur 
face 294 on the lever 203 and lifts the latter. So 
as to swing it counterclockwise about the spindle 
205 and depress the spindle 206 (Figure 3). As 
the spine 206 descends, the right-hand end of 
the sprocket discriminating member 63 descends 
until the projection 263 thereon engages a fixed 
stop. 99. As the discriminating member ap 
proaches this position the wire spring 2 urges 
the latch lever 207 into latching cooperation with 
the lug 209. Then the fixed stop 99 acts as a 
fulcrum for the discriminating member 63 while, 
as the spindle 206 continues to descend, the left 
hand end of the discriminating member is low 
ered, the left-hand projection 244 thereon press 
ing on the lateral projection 243 on the slide 242 
and lowering the left-hand end thereof against 
the action of the spring 24. This continues until 
the wire spring 2 6 moves the latch lever 208 into 
latching cooperation with the lug 2fO on the dis 
criminating member 63. The latter is now in its 
lowermost position and the discriminating stops 
62 and 72 are both beneath the tails 64 and 70 of 
the pawls 4t and 5 so that both ratchets start 

presses it against the action of the spring 284, the: 
lever 283 being furnished at its lower end with: 
a slot 300 which, besides permitting the pivotal: 
movement of the lever 283 about the spindle 55, 
also permits this downward movement of the 
lever. It will be seen that this downward move 
ment of the lever permits the cam. 282 to Snap 
past the lever 283 which, except when it is moved 
counterclockwise by the calm 282, bears against 
a fixed stop 30 . The U-shaped member 286 then 
also bears against a fixed stop 302. 

Returning to the final feeding movement of the 
30 ratchet CC, this results in a lug 303 (Figures 2 
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and 4) at the end of the lever 203 lifting an arm 
304 integral with the latch lever 265, So that the 
latter is raised against its spring 266 from the 
abutment 267 on the slide 257 so that the latter 
is withdrawn by the spring 270 (Figure 4) to its 
left-hand position. An incident to this move 
ment is that the "lug 278 on the slide 257 with 
draws the latch lever 276 from the lug 280 on the 
mark pecker actuator lever fol. Also, as the 

40 spring 270 urges the slide 257 to the left, it swings 
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the bellcrank 4 clockwise so as to lift the pecker 
discriminating member 2 to position the dis 
criminating stops 8 and f 19 at the points in 
which they disable the repeat peckers 8 and 9 
but render the peckers 6 and 7 operative. 
From the foregoing description it will be seen 

that after a period in which both the sprockets 3 
and 4 are idle and the line is maintained in the 
space condition (the duration of the period cor 
responding to the word space that must be inter 
posed between the repeat transmission and the 
first transmission of the next word) the move 
ment of the lever 203 starts both sprockets 3 and 
4 simultaneously and renders the peckers 6 and 
T operative. Accordingly, the first mark perfora 
tion in the next word is immediately explored 
with the result that the line is changed over to 
the mark condition and the feeding movement 
of the ratchet BB is initiated once more, as al 
ready described, so as to disable the sprocket 4 
at the appropriate moment to cause the tape to 
gather between the two sprockets 3 and 4. The 
sequence of operations then, of course, proceeds 
as already described. 

It will be noted, however, that although the 
transmission of the next word has already begun 
the slide 32 has not yet been returned to its 
initial position. The movement to the left, as 
aforesaid, of the slide 257 prior to the transmis-, 
sion of the next word has already carried a lug 
366 (Figure 4) from a projection 307 on a detent 
308. The detent 308, however, cannot follow the . 
lug 306 because of the engagement with a hook . . 
309 thereon of the tail end of the center pecker 
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bellcrank 219. As soon, however, as the center 
peckers are allowed to rise by the loop in the tape 
between the first and second transmissions of the 
next word, the bellcrank 29 moves so as to allow 
a Spring 39 to swing the detent 308 counterclock 
wise to bring a shoulder 3 thereon into the path 
of an arm 32 on a bellcrank 33 carried by the 
pin ili on the rocker 30. Thus, as the rocker 
30 Swings clockwise, the bellcrank 33 is SWung 
counterclockwise by the shoulder 3 away from 
a fixed stop 8 (Figure 5) upon which the bell 
crank 33 normally slides, and against the action 
of a spring 77. The top of the bellcrank 33 is 
thus caused to act on an abutment 34 on the 
slide 32 and return this slide to the latched posi 
tion. When the slide 257 (Figure 4) is pulled 
once more to the right to initiate the repeat trans 
mission of the said next word, the lug 306 acts 
on the projection 30 to shift the detent 308 
clockwise against the spring 3 do. Therefore, the 
bellcrank 33 is able once more to follow the path 
in which it bears continuously upon the stop 78 
and, at the end of the repeat transmission, the 
slide 32 can be unlatched and remain in its un 
latched position. 

If it is required to prevent the apparatus from 
operating as aforesaid and to transmit each word 
once, a spindle 35 (Figure 1) is turned to cause 
a cam 36 to permit a spring 37 to cause a hook 
38 on a bellcrank 39, pivoted on a fixed spindle 
320, to engage over a lug 32 on the tail 92 of the 
pawl B so that this is always swung away from 
the ratchet BB as the frame 33 swings counter 
clockwise. Thus, the ratchet BB is never operated 
in these circumstances to pull the slide 238 to the 
right and release the backlock lever 87. 
When repeat transmitting is taking place, in 

the special case where the letter E is separated 
from the next succeeding word by a word space 
(as shown at the top of Figure 89, the first trans- . 
mission is accompanied, as usual, by the actua 
tion of the ratchet BB. Thus when the isolated 
dot, representing the letter E, reaches the repeat 
sprocket 4, the slide 238 is drawn to the right to 
stop that sprocket. However, owing to the absence 
of any further mark perforation beyond the dot, 
the ratchet A.A. rotates So as to draw the slide 
242 to the right simultaneously with the slide 238. 
Accordingly, the lug 240 (Figure 3) on the latch 
lever 208 does not move beyond the abutment 258 
and the spring 24 cannotlift the slide 242 to bring 
the abutment 259 into engagement with the abut 
ment 260. The movement of the slide 242, there 
fore, does not perform its usual function of start 
ing the sprocket 4, but it does, as usual, act on the 
latch lever 207 to stop the sprocket 3. In this case 
of the letter E appearing as a word, also, no loop 
of tape arises between the sprockets 3 and 4, and 
so the center peckers it and if are not allowed to 
rise. Therefore, the abutment 3 f is not inter 
posed in the path of the bellcrank 33 and the 
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istics of the record strip representing the division 
between Words, mechanism responsive to said de 
tecting mechanism for repeating the transmission 
of each word before the transmission of the next 
Word. 

2. Telegraph transmitting apparatus compris 
ing, in combination, means for feeding there 
through a record strip bearing a series of words 
represented in a Code comprising permutations ol 
elements such as dots and dashes, and, further, 
bearing physical characteristics indicating the di 
vision between the Words in each pair of consecur 
tive words, mechanism for detecting the physical 
characteristics of the record strip representing 
the division between Words, means responsive to 
said detecting mechanism for controlling said 
feeding means to cause each section of the record 
strip that contains the record of a word to under 
go two separate and distinct feeding movements, 
means for exploring, during each of said two 
movements, the code elements representing the 
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particular Word, and means controlled by Said ex 
ploring means for transmitting signals corre 
sponding to the code elements twice for each Word. 

3. Telegraph transmitting apparatus compris 
ing, in combination, means at one point in the 
apparatus for the feeding therethrough a record 
strip bearing a series of Words represented in a 
code comprising permutations of elements such as 
dots and dashes and, further, bearing physical 
characteristics indicating the division between the 
words in each pair of consecutive words, second 
means at a second point in the apparatus for 
feeding the record strip therethrough, mechanism 
for detecting the physical characteristics of the 
record strip representing the division between 
words, means responsive to said detecting mech 
anism for operating said two feeding means alter 
nately, means for exploring the code representa 

40 tions of one particular word in each of two suc 
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slide 32 is not relatched, but remains in the un 
latched condition necessary before the last space 
condition at the end of a word. 

claim: 
l. Telegraph transmitting apparatus compris 

ing, in combination, means for feeding there 
through a record strip bearing a series of Words 
represented in a code comprising permutations of 
elements such as dots and dashes and, further, 
bearing physical characteristics indicating the di 
vision between the Words in each pair of Consecu 
tive words, means for transmitting signals Cor. 
responding to the elements on the record. Strip, 
mechanism for detecting the physical character 
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cessive feeding movements of the record Strip ef 
fected respectively by said two feeding means, and 
means for transmitting signals, corresponding to 
the code elements in the said WOrd, firstly during 
the first of said feeding movements and Secondly 
during the second of said feeding movements. 

4. Telegraph transmitting apparatus compris 
ing, in combination, a sprocket wheel at one point 
in the apparatus for feeding therethrough a rec 
ord strip bearing a series of words represented in 
a code comprising permutations of elements such 
as dots and dashes and, further, bearing physical 
characteristics indicating the division between the 
words in each pair of consecutive words, as well 
as bearing a line of sprocket holes to be engaged 
by said sprocket wheel for feeding the strip, a 
second sprocket wheel at a second point in the ap 
paratus for feeding the record strip therethrough, 
mechanism for detecting the physical character 
istics of the record strip representing the division 
between words, means responsive to said detect 
ing mechanism for Operating said two sprocket 
wheels alternately, the Strip being caused to 
gather between the two sprocket wheels when the 
first of said wheels is operating and to be fed 
from between the two wheels when the second is 
operating, means for exploring the code represen 
tations of one particular word in each of two suc 
cessive feeding movements of the record strip ef 
fected respectively by said two sprocket wheels, 
and means for transnitting signals, Correspond 
ing to the code elements in the Said word, firstly 
during the first of said feeding movements and 
secondly during the second of said feeding move:- 
ments. - . . . 
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: 5. Telegraph transmitting apparatus compris 

ing, in combination, means for feeding there 
through a record strip bearing a Series of Words 
perforated according to a code consisting of per 
mutations of two kinds of elements and, fur 
ther, bearing characteristics indicating the di 
vision between the Words in each pair of con 
secutive words, two sets of peckers for exploring 
the-code perforations, mechanism for detecting 
the physical characteristics of the record strip 
representing the division between Words, mecha 
nism responsive to said detecting mechanism for 
causing said two sets of peckers in succession to 
explore the code perforations pertaining to each 
word, and transmitting means controlled by said 
peckers for transmitting each word first in ac 
cordance With one set of peckers and then a repe 
tition in accordance with the other set of peckers. 

11. 
tions constituting permutations of signal elements 

O 
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6. Telegraph transmitting apparatus compris 
ing, in combination, means for feeding there 
through a record strip bearing longitudinally a 
series of equally spaced centreholes and a series 
of words represented by code perforations each 
associated with one centrehole, the strip further 
bearing physical characteristics indicating the 
division between the Words in each pair of con 
secutive Words, second means at a second point 
in the apparatus for feeding the record strip 
therethrough, each of said two feeding means be 
ing adapted to feed the record strip forward in 
steps determined by the spaces intervening be 
tween each pair of centreholes, mechanism for 
detecting the physical characteristics of the rec 
ord strip representing the division between words, 
means responsive to said detecting mechanism for 
operating said two feeding means successively in 
respect of and for a period, corresponding to the 
length of each Word, means for exploring the 
code perforations representing a word in each of 
the two successive feeding movements pertaining 
to the word, and means for transmitting signals 
corresponding to the code perforations represent 
ing the said word firstly during the first of the 
said feeding movements and secondly during the 
second of the said feeding movements. 

7. Telegraph transmitting apparatus compris 
ing, in combination, means at one point in the 
apparatus for feeding therethrough a record 
strip bearing a series of words represented by 
perforations arranged according to the Morse 
code and, further, bearing physical character 
istics indicating the division between the words 
and each pair of words, and second means at a 
second point in the apparatus for feeding the rec 
ord strip therethrough, two ratchet and pawl 
mechanisms allocated respectively to said two 
feeding means for actuating same, mechanism for 
detecting the physical characteristics of the rec 
ord strip representing the division between words, 
means responsive to said detecting mechanism for 
disabling said two ratchet and pawl mechanisms 
in succession whereby each portion of the Strip 
bearing a perforated representation of a word 
undergoes two separate feeding movements, 
means for exploring the perforations represent 
ing the word in each of said feeding movements, 
and means for transmitting signals correspond 
ing to the said perforations firstly during the 
first of said feeding movements and secondly 
during the second of the said feeding move ments. 

8. Telegraph transmitting apparatus compris- . 
ing, in combination, means at one point in the 
apparatus for feeding therethrough a record strip 
bearing a series of words represented by perfora 
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of two different kinds, the strip further bearing. 
characteristics indicating the division between 
the words in each pair of consecutive words, Sec 
Ond means at a second point in the apparatus for 
feeding a record strip therethrough, two ratchet 
and pawl mechanisms, each comprising two stag 
gered ratchet wheels and two pawls, allocated . 
respectively to said two feeding means for driving 
same, mechanism for detecting the physical char 
acteristics of the record strip representing the 
division between words, means responsive to said 
detecting mechanism for causing said tWO feed 
ing means to operate in succession by first pre 
venting one only of the pawls in one of said 
ratchet and pawl mechanisms from engaging its 
associated ratchet wheel and then preventing one 
only of the pawls in the other ratchet and pawl 
mechanism from engaging its associated ratchet 
wheel, whereby each portion of the strip bearing 
the perforations representing a word undergoes 
two successive feeding movements firstly under. 
the control of one ratchet and pawl mechanism 
and then under the control of the other ratchet 
and pawl mechanism, means for exploring the 
code perforations representing the said word in 
each of the said feeding movements of the record 
strip, means for transmitting signals according 
to the perforations firstly during the first of the 
said feeding movements and secondly during the 
second of the said feeding movements. 

9. Telegraph transmitting apparatus compris 
ing, in combination, means for feeding there 
through a record strip bearing a series of Words 
perforated according to a code consisting of per 
mutations of two kinds of elements and, further, 
bearing characteristics indicating the division be 
tween the words in each pair of consecutive Words, 
such characteristics consisting of a gap of pre 
determined length between the last code perfora 
tion in one word and the first code perforation 
in the next word, two sets of peckers for explor 
ing the code perforations, mechanism for detect 
ing a gap as aforesaid between the groups of per 
forations representing consecutive Words, mech 
anism responsive to said detecting mechanism for 
causing said two sets of peckers in succession to 
explore the code perforations pertaining to each 
Word. 

10. Telegraph transmitting apparatus compris 
ing, in combination, means at one point in the 
apparatus for feeding therethrough a record strip 
bearing a series of words represented in a code 
comprising permutations of elements such as dots 
and dashes and, further, bearing physical char 
acteristics indicating the division between the 
two words in each pair of consecutive words, sec 
ond means at a second point in the apparatus for 
feeding the record strip therethrough, means re 
sponsive to the code elements for transmitting 
signals corresponding to same, a cyclically mov 
able member, means operable upon the transmis 
sion of the first code element in a word for in 
itiating the movements of said cyclically moving 
member for a predetermined number of cycles, 
means for arresting the strip at said second point 
upon the completion of said predetermined num 
ber of cycles, mechanism for detecting the physi 
cal characteristics of the record strip representing 
the division between words, means responsive, to 
said detecting mechanism for initiating the feed 
ing of the strip at said first point and arresting 
the feeding of the strip at said second point. 

11. Telegraph transmitting apparatus compris 
ing, in combination, means at one point in the 
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apparatus for feeding therethrough a record strip 
bearing a series of words represented in a code 
comprising permutations of elements such as dots 
and dashes and, further, bearing physical chare 
acteristics indicating the division between the two 
words in each pair of consecutive words, Second 
means at a second point in the apparatus for feed 
ing the record strip therethrough, means for 
sensing the code elements at each of said points, 
means for transmitting signals in accordance with 
said sensing means, a cyclically movable pawl, a 
ratchet operable by said pawl, means operable 
upon the transmission of the first code element 
in a word for initiating the movements of Said 
pawl for a predetermined number of cycles, means 
controlled by said ratchet for arresting the strip 
at said second point upon the completion of Said 
predetermined number of cycles, mechanism for 
detecting the physical characteristics of the rec 
ord strip representing the division between Words, 
means responsive to said detecting mechanism for 
initiating the feeding of the strip at said first 
point and arresting the feeding of the strip at 
said second point. 

12. Telegraph transmitting apparatus compris 
ing, in combination, means at one point in the 
apparatus for feeding therethrough a record strip 
bearing a series of words represented in a code 
comprising permutations of elements such as dots 
and dashes and, further, bearing physical chare 
acteristics indicating the division between the two 
words in each pair of consecutive words, means 
for sensing the code elements at the first of Said 
points, second means for sensing the code ele 
ments at the second of said points, mechanism for 
detecting the physical characteristics of the rec 
ord strip representing the division between words, 
means responsive to said detecting mechanism for 
transmitting signals corresponding to the code 
elements in a word firstly under the control of 
said first-mentioned Sensing means and, as a repe 
tition prior to the transmission of the next word, 
under the control of said second sensing means, 
a cyclically movable member, means operable 
upon the transmission of the first code element 
in a word, in the first transmission of the word, 
for initiating the movements of said cyclically 
movable member for a predetermined number of 
cycles, means for arresting the strip at said second 
point upon the completion of said predetermined 
number of cycles, a second cyclically moving 
member controlled by said detecting mechanism 
for arresting the feeding of the strip at the first 
point and initiating the feeding of the strip at 
the second point, whereby that portion of the 
Strip bearing the representation of a Word of any 
length, after being fed past said first point, is 
fed past said second point. 

13. Telegraph transmitting apparatus compris. 
ing, in combination, means at one point in the 
apparatus for feeding therethrough a record strip 
bearing a series of words represented in a code 
comprising permutations of elements such as dots 
and dashes and, further, bearing physical char 
acteristics indicating the division between the two 
words in each pair of consecutive words, means 
for sensing the code elements at the first of said 
points, second means for sensing the code ele 
ments at the Second of Said points, mechanism 
for detecting the physical characteristics of the 
record strip representing the division between 
words, means responsive to said detecting mecha 
nism for transmitting signals corresponding to 
the code elements in a word firstly under the con 
trol of said first-mentioned sensing means and, 
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as a repetition prior to the transmission of the 
next Word, under the control of Said second Sease 
ing means, a cyclically movable member, means 
operable upon the transmission of the first code 
element in a word, in the first transmission of 
the word, for initiating the movements of said 
cyclically movable member for a predetermined 
number of cycles, means for arresting the strip 
at Said Second point upon the completion of said 
predetermined number of cycles, a cyclically move 
able pawl, a ratchet operable by Said pawl, means 
associated with said detecting mechanism for in 
itiating the movement of said pawl for a preder. 
termined number of cycles, said ratchet being 
operative on the completion of said predetermined 
number of cycles to arrest the feeding of the strip 
at the first point and initiate the feeding of the 
strip at the second point, whereby that portion 
of the strip bearing the representation of a word 
of any length, after being fed past said first point, 
is fed past said second point. 

14. Telegraph transmitting apparatus compris 
ing, in combination, means at one point in the 
apparatus for feeding therethrough a record strip 
bearing a series of words represented in a code 
comprising permutations of elements such as dots 
and dashes, and, further, bearing physical chairs 
acteristics indicating the division between the 
two Words in each pair of Consecutive words, 
means for sensing the code elements at the first 
of said points, Second means for sensing the code 
elements at the Second of said points, mechanism 
for detecting the physical characteristics of the 
record strip representing the division between 
words, means responsive to said detecting mech 
anism for transmitting signals corresponding to 
the code elements in a word firstly under the cons 
trol of said first-mentioned sensing means and, 
as a repetition prior to the transmission of the 
next Word, under the control of said second sens 
ing means, a cyclically movable member, means 
operable upon the transmission of the first code 
element in a word, in the first transmission of 

, the Word, for initiating the movements of said 
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cyclically movable member for a predetermined 
number of cycles, means for arresting the strip 
at said second point upon the completion of said 
predetermined number of cycles, a second cycli 
cally movable member, means associated with 
said detecting mechanism for initiating the move 
ment of said second cyclically movable member 
for a predetermined number of cycles correspond 
ing to the period required to feed a point on said 
strip from said first point to said second point, 
whereby that portion of the strip bearing the 
representation of a Word of any length, after 
being fed past Said first point, is fed past said 
second point. - 

15. Telegraph transmitting apparatus comprise 
ing, in combination, means for feeding therer 
through a record strip bearing a Series of words 
perforated according to a code consisting of perr 
mutations of two kinds of elements and, further, 
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bearing characteristics indicating the division 
between the words in each pair of consecutive 
words, such characteristics consisting of a gap of 
predetermined length between the last code pere 
foration of one word and the first code perfora 
tion of the next word, two sets of peckers for 
exploring the code perforations, mechanism, in 
cluding an element arranged to remain in a pre 
determined position for a period corresponding to 

6 

the time taken by said feeding means to feed a 
point on the strip past a point in the apparatus, 
for 'detecting a gap as aforesaid between the 
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groups of perforations representing consecutive 
Words, mechanism responsive to said detecting 
mechanism for causing said two sets, of peckers 
in Succession to explore the code perforations 
pertaining to each Word. 

16. Telegraph transmitting apparatus compris 
ing, in combination, means at one point in the 
apparatus for feeding therethrough a record strip 
bearing a series of words represented in a code 
comprising permutations of elements such as dots 
and dashes and, further, bearing physical char 
acteristics indicating the division between the 
words in each pair of consecutive words, second 
means at a second point in the apparatus for 
feeding the record strip therethrough, mecha 
nism for detecting the physical characteristics 
of the record strip representing the division be 
tween Words, means responsive to said detecting 
mechanism for causing said first-mentioned feed 
ing means to operate while said Second feeding 
means remains idle and the strip gathers between 
said tWo points, means for sensing the code ele 
ments representing a word while the strip is being 
fed by said first-mentioned feeding means, means 
for thereupon causing said second feeding means 
to feed the strip forwards while the strip between 
said two points becomes taut, means for sensing 
the said code elements representing the word 
while the strip is being fed by the second feeding 
means, means for transmitting signals. Corres 
sponding to the code elements under the control 
of said two sensing means, so that the word is 
transmitted and then retransmitted, and mech 
anism responsive to said tautening of the strip 
for resetting the apparatus for the transmission 
of a new WOl'd after the repeat transmission of 
the preceding Word. 

17. Telegraph transmitting apparatus compris 
ing, in combination, means at one point in the 
apparatus for feeding therethrough a record strip 
bearing a series of Words represented in a code 
comprising permutations of elements such as dots 
and dashes and, further, bearing physical char 
acteristics indicating the division between the 
words in each pair of consecutive words, second 
means at a Second point in the apparatus for 
feeding the record strip therethrough, mechanism 
for detecting the physical characteristics of the 
record strip representing the division between 
Words, means responsive to said detecting mech 
anism for causing said first-mentioned feeding 
means to operate While said Second feeding means 
remains idle and the strip gathers between said 
two points, means for sensing the code elements 
representing a Word while the strip is being fed 
by said first mentioned feeding means, means for 
thereupon causing Said second feeding means to 
feed the strip forwards While the strip between 
Said two points becomes taut, means for sensing 
the said Code elements representing the word 
While the strip is being fed by the Second feeding 
means, means for transmitting signals corre 
Sponding to the code elements under the control 
of said two sensing means so that the word is 
transmitted and then retransmitted, a resilient 
device arranged to be depressed by said strip, as 
it becomes taut between said two points, and trip 
members operable by said resilient device to reset 
the apparatus to transmit a new word after the 
repeat transmission of the preceding Word. 

18. Telegraph transmitting apparatus compris 
ing, in combination, means at one point in the 
apparatus for feeding therethrough a record strip 
bearing a series of Words represented in a code 
COmprising permutations of elements such as 

O 

5 

20 

3 
dots, and dashes and, further, bearing physical 
characteristics indicating the division between 
the words in each pair of consecutive words, sec 
ond means at a Second point in the apparatus 
for feeding the record strip therethrough, mech 
anism for detecting the physical characteristics 
of the record strip representing the division be 
tween Words, means responsive to said detecting 
mechanism for causing said first-mentioned feed 
ing means to operate while said second feeding 
means remains idle and the strip gathers be 
tween said two points, means for sensing the 
code elements representing a word while the strip 
is being fed by Said first-mentioned feeding 
means, means for thereupon causing said second 
feeding means to feed the strip forwards while 
the strip between said two points becomes taut, 
means for Sensing the said code elements repre 
Senting the word while the strip is being fed by 
the Second feeding means, means for transmit 
ting signals corresponding to the code elements 
under the control of said two sensing means so 
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that the Word is transmitted and then retrans 
mitted, a resilient device arranged to be de 
preSSed by Said strip as it becomes taut between 
said two points, and trip members operable by 
Said-resilient device to arrest the feeding of said strip at both points. 

19. Telegraph transmitting apparatus compris 
ing, in combination, means at one point in the 
apparatus for feeding therethrough a record 
strip bearing a series of words represented in a 
code comprising permutations of elements such as 
dots and dashes and, further, bearing physical 
characteristics indicating the division between the 
Words in each pair of consecutive words, second 
means at a second point in the apparatus for 
feeding the record strip therethrough, mecha 
nism for detecting the physical characteristics 
of the record strip representing the division be 
tween words, means responsive to said detecting 
mechanism for causing said first-mentioned feed 
ing means to operate while said second feeding 
means remains idle, and the strip gathers be 
tween Said two points, means for sensing the code 
elements representing a word while the strip is 
being fed by Said first-mentioned feeding means, 
means for thereupon causing said second feed 
ing means to feed the strip forwards while the 
strip between said two points becomes taut, means 
for Sensing the said code elements representing 
the Word While the strip is being fed by the sec 
ond feeding means, means for transmitting sig 
nails corresponding to the code elements under 
the control of Said two sensing means so that 
the Word is transmitted and then retransmitted, 
a resilient device arranged to be depressed by 
Said strip as it becomes taut between said two 
points, trip members operable by the depression 
of said resilient device, ratchet and pawl mech 
anism rendered operative by said trip members, 
and can mechanism adapted to be operated by 
Said ratchet and pawl mechanism to reset the 
apparatus to transmit a new word after the re 
peat transmission of the preceding word. 

20. Telegraph transmitting apparatus Compris 
ing, in combination, means for feeding there 
through a record strip bearing a series of words 
perforated according to a code consisting of per 

a mutations of two kinds of elements and, fur 
ther, bearing characteristics indicating the di 
vision between the words in each pair of con 
secutive Words, second means at a Second point 
in the apparatus for feeding the record strip 
therethrough, a pair of peckers at said first point 
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för sensing code perforations in the record strip, 
a Seconid pair of peckers at the second point for 
sensing the code perforations, one of the peckers 
in each said pair normally lying slightly ahead 
of the other with respect to the direction of move 
ment of the strip, mechanism for detecting the 
physical characteristics of the strip indicating 
the división between words, means associated 
with said detecting mechanism for causing said 
first-mentioned feeding means to feed the strip 
forward at the first point for a distance corre 
sponding to the length of a word while the strip 
gather's between the two points and for rendering 
said first-mentioned pair of peckers operative 
during such feeding movement while said second 
pair of peckers is disabled, further means for 
causing said second feeding means to feed the 
strip forward at said second point while the 
strip becomes taut and for rendering said second 
pair of peckers operative during such feeding 
movement While said first pair of peckers is dis 
abled, mechanism responsive to the tautening of 
the strip, and means responsive to said last 
mentioned mechanism for moving the forward 
one of said second pair of peckers to a position 
in which it is in alignment with the said other 
pecker with respect to the direction of movement 
of the strip. 21. Telegraph transmitting apparatus compris 
ing, in combination, means at one point in the 
apparatus for feeding therethrough a record strip 
bearing a series of Words represented in a code 
comprising permutations of elements such as dots 
and dashes, and, further, bearing physical char 
acteristics indicating the interval between words 
in each pair of consecutive words, second means 
at a second point in the apparatus for feeding 
the record strip therethrough, mechanism for de 
tecting the physical characteristics of the record 
strip, representing the interval between words, 
means responsive to said detecting mechanism 
for arresting the operation of said second feeds 
ing means while said first-mentioned feeding 
means imparts a feeding movement to said strip 
corresponding to the length of a word and the 
ensuing interval between Words, and for arrest 
ing the operation of Said first-mentioned feeding 
means while, the said second feeding means in 
parts a feeding novelinent to Said strip Corfe 
sponding to the length of said word, means for 
thereupon arresting the operation of both said 
feeding means for a period corresponding to the 
interval between words and then initiating the 
operation of at least said first-mentioned feed 
ing means, means for exploring the code repre 
sentations of said word, first in said first-men 
tioned feeding movement and then in said sec 
ond-mentioned feeding movement, and means 
responsive to said exploring means for trans 
mitting signals corresponding to said code rep 
resentations. 

22. Telegraph transmitting apparatus compris 
ing, in combination, means at one point in the 
apparatus for feeding therethioligh a record-strip 
bearing a series of words represented in a code 
comprising permutations of elements Such as dots 
and dashes, and, further, bearing physical chair 
acteristics indicating the interval between the 
words in each pair of consecutive Words, second 
maeans at a second point in the apparatus for 
feeding the record strip therethrough, a single 
discriminating member controlling said two feed 
ing means, mechanism for detecting the physical 
gharacteristics of the record strip representing 
the interval between words, mechanisin respons 75 
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sive to said detecting mechanism for actuating 
said. discriminating member to arrest said sect 
onid feeding nearis while said first-mentioned 
feeding means imparts a feeding movement to 
said strip corresponding to the length of a word 
and the ensuing interval between words, and 
for actuating said discriminating member to ar 
rest said first-mentioned feeding means while 
said second feeding meanis imparts a feeding 
movement to said strip corresponding to the 
length of said word, means for thereupon act 
atting said discriminating member to arrest both 
feeding means for a period corresponding to the 
interval between consecutive words and there 
upon initiate the operation of at least said first 
mentioned feeding means, means for exploring 
the code representations of Said word, first in 
said first-mentioned feeding movement and then 
in said second-mentioned feeding movement, and 
means responsive to said exploring means for 
transmitting signals corresponding to Said code 
representations. 

23. Telegraph transmitting apparatus compris 
ing, in combination, means for feeding there 
through a record strip bearing a series of words 
perforated according to a code consisting of per 
mutations of two kinds of elements and further 
bearing characteristics indicating the division be 
tween the words in each pair of consecutive 
words, two sets of peckers for exploring the code 
perforations, mechanism for causing said two 
pairs of peckers to move towards and away fron 
the strip, a single selectively controlled discrimi 
nating member operative either to interrupt the 
motion of one pair of peckers in their movement 
towards the strip while leaving the other pair 
free to explore code perforations or to interrupt 
the last-mentioned pair while leaving the first 
mentioned pair free to explore code perforations, 
mechanism for detecting the physical character 
istics of the record strip representing the division 
between words, means responsive to said detect 
ing mechanism for actuating said discriminating 
member to cause said two sets of peckers in 
succession to explore the code perforations per 
taining to each word, and transmitting means 
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controlled by said peckers for transmitting each 
word first in accordance with one set of peckers 
and then a repetition in accordance with the 
other set of peckers. 

24. Telegraph transmitting apparatus compris 
ing, in combination, means for feeding there 
through a record strip bearing a series of words 
represented in a code comprising permutations 
of elements such as dots and dashes and, further, 
bearing physical characteristics indicating the 
division between the words in each pair of con 
secutive words, a set of transmitting Contacts, . 
means for operating said set of contacts to trans 
nit signals corresponding to the elements on the 

'' record strip, mechanism for detecting the physi 
cal characteristics of the record strip represent 
ing the division between words, mechanism re 
sponsive to said detecting mechanism for operat 
ing said same Set of contacts to repeat the trans 
mission of each word before the transmission of 
the next Word. 

25. Telegraph transnitting apparatus complis 
ing, in combination, means for feeding there 

70 through a record strip bearing a series of words represented in a code comprising permutations 
of elements Such as dots and dashes and, further, 
bearing physical characteristics indicating the 
division between the words in each pair of con 
secutive Words, relatively nowable transmitting 
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contacts movable between two positionis corre 
sponding to mark and space line conditions, a 
rocker adapted to move said contacts between 
said positions, a second rocker adapted to operate 
by cam action on said first-mentioned rocker and 
positively hold the latter alternately in the posi 
tion in which the contacts are in the mark posi 
tion and in the position in which the contacts 
are in space position, means for operating said 
Second rocker to transmit signals through said 
contacts corresponding to the elements on the 
record strip, mechanism for detecting the physi 
cal characteristics of the record strip represent 
ing the division between words, and mechanism 
responsive to said detecting mechanism for op 
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5 erating said second rocker to repeat the trans 
mission through said contacts of each word be 
fore the transmission of the next word. 

26. Telegraph transmitting apparatus compris 
ing, in combination, means at one point in the 
apparatus for feeding therethrough a record strip 
bearing a series of words represented in a code 
comprising permutations of elements such as dots 
and dashes, and, further, bearing physical chair 
acteristics indicating the division between the 

15 
words in each pair of consecutive words, second 
means at a second point in the apparatus for 
feeding the record strip therethrough, mecha 
nism for detecting the physical characteristics 
of the record strip representing the division be 
tween words, means responsive to said detecting . 
mechanism for operating said two feeding means 
alternately, means for exploring the code rep 
resentations of One particular word in the first 
of two successive feeding movements of the record 
strip effected respectively by said two feeding 
means, second means for exploring the code rep 
resentations of the same word in the second of 
said two successive feeding movements, means 
for transmitting signals corresponding to the 
code elements in the said word, firstly during 
the first of said feeding movements and secondly 
during the second of said feeding movements, 
and mechanism operable at will to disable one of 
said exploring means and to render both said 
feeding means operative to carry the strip past 
the other of said exploring means, whereby each 
word is explored and transmitted once only. 

FRED WARBURTON. 

  


