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N. Y., a corporation of New York 
Application August 17, 1940, Serial No. 353,011 

(C. 1.8-7.5) 10 Claims. 
This invention relates primarily to apparatus 

for storing and retransmitting telegraph signals 
and more particularly to apparatus for position 
ing groups of Small movable mechanical elements 
in permuted settings in accordance With received 
code groups of signals and Subsequently re 
transmitting signals representing the Settings of 
the mechanical elements, the mechanical ele 
ments being arranged for use. Over and over again, 
In many types of telegraph services it is often 

desirable to store received signals for a time and 
subsequently transmit them to an outgoing cir 
cuit. An example of the above is Where Signals 
are received over one channel of communica 
tion, such as over a simplex tie line, at no definite 
speed to be subsequently retransmitted over a 
multiplex channel. As the simplex tie line is 
usually associated with a single patron or branch 
office and is of such short length that lost line 
time is of small importance relative to lost time 
on a multiplex channel which may be of consider 
able length, it is often desirable to store the sig 
nals received over the simplex tie line so that 
subsequent transmission thereof over the multi 
plex circuit may be effected at a much higher 
rate of speed or at the maximum. Speed of the 
multiplex circuit. With such an arrangement 
the multiplex channel will not necessarily be 
tied up during the receipt and storage of signals 
over the simplex line, it being free to be used 
for the transmission of other signals during. Such 
time, and when the stored signals are eventually 
transmitted over the multiplex channel it may 
be done at the maximum capacity thereof. 

Heretofore storage of the signals in Such in- 8: 
stances was generally accomplished by the use 
of tape which was perforated in accordance With 
received signals and subsequently run through a 
transmitter to control and send the Signals Over 
the multiplex channel. However, Such an ar 
rangement has disadvantages in that it requires 
extensive and expensive equipment, Such as a 
reperforator for perforating the tape in accord 
ance with the received signals, a tape trans 
mitter, and a tape which may be used but once. 
to overcome these disadvantages it has been pro 
posed heretofore to employ mechanical Storage 
transmitters wherein mechanical elementS Were 
positioned in accordance with received signals 
and subsequently employed to control the trans 
mission of corresponding signals. These storage 
units, while eliminating some of the disadvan 
tages of tape storage, were extremely compli 
cated, expensive to manufacture and maintain, 5 mechanical elements; ... 
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noisy in operation and had limited storage capac 
ity. . . . . 
In View of the above, it is one of the primary 

objects of the present invention to provide a. 
mechanical or metallic storage transmitter that 
is easily and cheaply manufactured and main 
tained, has few and easily effected adjustments, 
reliable and quiet in operation and has a reason 
able storage capacity. 
Another object of the invention resides in the 

ease With which it is adapted to store signal 
groups comprising different numbers of signal 
ing impulses, such as five or six unit code groups. 

in general the invention comprises sets of 
stationary discs through which extends a rotat 
able shaft with independently movable setting 
members thereon for selectively positioning Small 
mechanical elements or Selecting pins, carried 
adjacent the peripheries of the discs. Theme 
chanical elements are slidable in a direction 
parallel to the axis thereof , and a mechanical 
element in each disc is selectively positioned to 
represent an impulse of each code group. If the 
Signaling. Code has five units, or signaling impulses 
there will be five groups or sets of mechanical 
elements with an element of each group being 
positioned to represent corresponding ones of 
the signaling impulses. A transmitting mecha 
nism operating independently of the selectively 
positioning or setting up of the mechanical ele 
ments controls the transmission of signals rep 
resenting the positions of the mechanical ele 
ments. In this manner the mechanical elements are positioned to represent received code signals 
and subsequently control the transmission of cor 
responding signals, and following the transmis 
Sion of a group of signals the mechanical ele 
ments are reset and capable of being positioned 
to represent another signal. 
A more thorough and complete understanding 

of the operation and scope of the invention may 
be had from the following detailed description 
when taken in conjunction with the accompany 
ing drawings, in the latter of which: 

Fig. 1 is a plan view showing the principles of 
the invention and the arrangement of the var 
ious units thereof; . . 

Fig. 2 is a fragmentary Sectional view taken 
substantially on line 2-2 of Fig. 1, showing 
principally the mechanism for selectively setting 
the mechanical elements or selecting pins; . . 

Fig. 3 is a fragmentary sectional view taken 
Substantially on line 3-3 of Fig. 1, showing one 
of the transmitting elements as controlled by the 
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Fig. 4 is an enlarged fragmentary sectional 

view showing the arrangement of one of the me 
chanical elements and the positioning member 
therefor; 

Fig. 5 is a fragmentary sectional view taken 
substantially on line 5-5 of Fig. 2; 

Fig. 6 is a fragmentary Sectional view taken 
Substantially On line 6-6 of Fig. 1, ShoWing the 
setting up stepping mechanism; 

Fig. 7 is a fragmentary sectional view taken 
substantially on line 7-7 of Fig. 1, showing the 
stepping apparatus for the transmitting mecha 
In Sm; 

Fig. 8 is a fragmentary sectional View taken 
substantially on line 8-8 of Fig. 2; 

Fig. 9 is a schematic diagram of the transmit 
ting circuits and associated elements; and 

Fig. 10 is a schematic diagram showing the 
elements and circuits for the setting up appa 
ratus. 

Referring first to Fig. 1, a plan view of the 
invention is shown adapted to operate for use in 
storing signals having five variable impulses. 
In the arrangement shown there are two double 
storage units and one single storage unit, a unit 
as hereinafter pointed out comprising a set of 
mechanical elements or selecting pins with 
mechanisms for moving the same from normal 
to operated positions in accordance with a sig 
naling impulse and for subsequently control 
ling the transmission of a representative impulse 
of one line condition or another in accordance 
with the position of the mechanical element. In 
the invention all the storage units are Substan 
tially similar and comprise similar parts, and in 
the following description where the Operation 
and arrangement of the elements of a single 
storage unit is described, the description thereof 
applies equally well to all of the storage units. 
The storage units are so controlled, as herein 
after pointed out in detail, that one unit, such as 
the first, stores all the first signaling impulses 
of the code groups, the second storage unit all 
the second signaling impulses of the code groups, 
etc., for the five storage units. As shown and de 
scribed in the following paragraphs, the inven 
tion is arranged to store signal groups composed 
of five units or impulses and as Will be obvious, 
by changing the number of storage units, Such as 
increasing the number to six, six unit code groupS 
could be stored. 
In the drawings, and particularly in FigS. 1 

and 2, reference numeral indicates a base 
plate upon which the various elements of the 
invention are located. Fixed to the base are 
bearing posts 2 which, together With bushing 
clamping members f3, support and clamp a plu 
rality of bushings such as 4 in fixed position. 
The bushings 4 have a shaft 6 journaled there 
in, adapted to rotate in a manner hereinafter 
pointed out. Fixed to opposite sides of each 
bearing post 2 and clamping member 3 by 
screws, such as 7, are two circular discs 8 
and 9, and arranged around the discs fB and 
9 adjacent the periphery thereof are rings of 

holes 20. The disc 9 has one ring of holes there 
in at a fixed radius, and the disc 8 has two rings 
of holes therein. Extending through the holes 
in the discs f8 and 9 are the movable mechan 
ical elements or selecting pins 2 which are po 
sitioned as hereinafter described into one of the 
other of two positions to represent receive sig 
nals. The selecting pins 2 are preferably con 
structed of spring wire and have one or more 
complete turns adjacent the center with the 
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2,273,083 
free ends extending substantially parallel, such 
as the construction of a safety pin. In fact, it 
has been found that safety pins with the head 
and point removed or cut off work very satisfac 
tOrily as the Selecting pins. Referring to Fig. 4, 
Which shows a selecting pin 2 at an enlarged 
Scale, it will be noted that the two arms 22 and 
23 thereof are of different length. The arms of 
the selecting pins 2 extending through the holes 
in the discs 8 and 9 form a ring with the 
arms substantially parallel with the shaft 6. 
The longer arm 22 of the selecting pins 2 ex 
tends through both discs 8 and 9, whereas the 
Shorter arm 23 extends only through the disc 8. 
The tendency of the arms 22 and 23 of the se 
lecting pins 2 to open or spread apart prevents 
free movement thereof in the discs 8 and 9 
and provides the biasing effect for retaining 
them in either one or the other of their two posi 
tions. In Fig. 4 the selecting pin 2 is shown 
in its normal unselected position by the full lines 
thereof, and in its selected position by the dot 
dash outline. The manner of selectively oper 
ating or moving a selecting pin from its normal 
to its selected position and the resetting thereof 
back to its normal position will be pointed out 
hereinafter. 
Mounted on the shaft 6 for rotation there 

With by means of keys 24 are collars 26. The 
collars 26 are movable along the axis of the 
Shaft within predetermined limits, as pointed out 
hereinafter, but by means of the keys 24 invari 
ably rotate with the shaft 6. Adjustably at 
tached to the collars 26 by screws 27, Fig. 8, ex 
tending through slots such as 28 are arms 29. 
The arms 29, hereinafter referred to as the set 
ting-up arms, extend radially from the collars 
26 and have projections. 3, Figs. 1, 2 and 4, at 
the free ends thereof which extend axially of 
the shaft 6. The projections 3 are in opera 
tive relation with the left hand end, as shown in 
Fig. 4, of an associated set of selecting pins 2 
and Serve to move the pins from their normal 
to their selected or operated position in accord 
ance With representative signaling impulses. 
Formed in the collars 26 are circular grooves 32, 
and rollers 33 carried in the upper ends of forked 
or bifurcated arms 34 of bell cranks 35 engage 
radial Surfaces of the grooves 32 to move the 
collars 26 back and forth along the shaft 6. 
The bell cranks 35 of which the arms 34 form a 
part have horizontally extending arms 36 which 
Serve as arnatures for associated selecting mag 
nets 37 in operative relation therewith. The 
bell cranks 35 are pivotally mounted on pins such 
as 38 Supported by brackets 39 attached to the 
base . Springs 4, attached to the arms 34 
of the bell cranks 35 and to the brackets 39, nor 
mally hold the bell cranks 35 in their retracted 
position against associated stops 42. With the 
bell cranks 35 in their retracted position the pro 
jections 3 at the ends of the setting-up arms 
29 are clear or a little to the left, as shown in 
Fig. 4, of associated sets of selecting pins 2. 
The setting-up arms 29 are adjusted by means 

of the screws 27 relative to the collars 26 so that 
With the shaft 6 at rest in a normal stop posi 
tion each of the projections 31 are in alignment 
With a selecting pin 2 in an associated storage 
unit. Therefore, when the selecting magnets 37 
are selectively operated in accordance with a 
received code group, Operating impulses being 
distributed thereto by a distributor hereinafter 
described, the energized ones of the magnets 37 
cause associated collars 26 to move toward as 
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sociated discs 8, and in so doing the projections 
3 on the setting-up arms 29 slide associated 
selecting pins 2 to operated positions. The ends 
of the arms 23 of the selecting pins 2 coming 
into engagement With the discs 9 limit the move 
ment thereof to an operated position, and in 
such an operated position the ends of the arms 
22 extend an appreciable amount beyond the 
Outside face of the discs 9. Thus, a set of se 
lecting pins 2 f, one in each of the storage units, 
are Set in Operated positions or remain in their 
normal positions in accordance with a received 
code group. The selecting pins 2, associated 
with the selecting magnets 37, that are not ener 
gized obviously remain in their normal unop 
erated positions. 
After Setting a set of selecting pins 2, one in 

each Storage unit, in accordance with one received 
code group of impulses, the shaft 6 is stepped 
to bring the projections 3 opposite the next set 
of Selecting pins. The stepping of the shaft 6 
is performed preferably by a stepping magnet 43, 
Fig. 6, horizontally mounted from a bracket 44 
extending from the base it. The magnet 43 
has associated thereWith an armature lever 46 
pivotally mounted on a pin 47 in the bracket 44 
which carries on its upper end an operating pawl 
48. The pawl 48 cooperates with teeth 39 on a 
ratchet wheel or disc 5. Which is attached by a 
Set screw 52 to the shaft f6 for rotation there 
with. A spring 53 holds the pawl 48 in engage 
ment with the teeth 49, while another spring 54 
moves the armature lever 46 and pawl 48 to 
their normal retracted positions on the deener 
gization of the magnet 43. An adjustable stop : 
screw 56 determines the retracted position of the 
armature lever 46 and its attached pawl 48. A 
spring biased retaining pawl 57 pivoted at 58 also 
cooperates with the teeth 49 of the disc 5 to 
prevent rotation of the disc and shaft 6 in a 
reverse direction as the pawl 48 moves to pick 
up another tooth. The movement of the arma 
ture lever 46 is limited by the back stop 56 so 
that on the energization of the magnet 43 the disc 
5. Will be rotated an amount equal to the dis 
tance between two consecutive teeth on the pe 
riphery thereof. As the teeth 49 on the disc 5 
are equal in number to the number of selecting 
pins in the holes in the discs 8 and 9, each time 
the disc 5 is stepped one tooth the Setting-up 
arms 29 move into operative relation with or op 
posite the next selecting pin 2. The magnet 43 
is energized as hereinafter pointed out in con 
junction with each operation of the magnets 37, 
and accordingly the setting-up arms 29 are Suc 
cessively moved into operative relation. With suc 
cessive ones of the selecting pins 2. Thus, the 
selecting pins 2 of each storage unit, are oper 
ated from their normal to their operated posi 
tions or remain in their normal positions in ac 
cordance with received groups of code impulses 
and consecutive selecting pins, or elements in a 
storage unit represent, according to their posi 
tion, corresponding impulses of succeeding code 
groupS. 
The manner in which the position of the select 
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ing pins 2 control the transmission of represen 
tative groups of impulses and the distributing of 
operating impulses to the magnets 37 and 3 
will hereinafter be described. 

In distributing the operating impulses to the 
selecting pin operating magnets 31 and timing 
the operation of the shaft stepping magnet 43 a. 
distributor of the type known in the art as a mul 
tiplex distributor is employed. Although the ilar 
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3. 
vention is shown and hereinafter described as operating in conjunction with multiplex signals, 
it will be obvious that by changes apparent to 
those skilled in the art the invention could 
readily be employed to operate in response to 
start-stop or simplex type signals and when op 
erating in response to these simplex type signals 
the start and rest impulses Would not necessarily 
have a storage unit as these impulses are of uni 
form character for each code group. In Fig. 10 
the multiplex distributor is indicated in general 
by reference numeral 6 and comprises four rings 
62 to 65 with a set of tWO brushes 66 and 67. 
The direction of movement of the brushes 66 and 
67 is from right to left as indicated by the arrow, 
and the brush 66 bridges the solid ring 62 with 
the segmented ring 63 while the brush 67 bridges 
the solid ring 64 with the segmented ring 65. 
Code groups of signals received over the line L. 
Operate the tongue of a line relay 68 in accordance 
therewith and apply over a conductor 69 corre 
sponding positive and negative impulses to the 
solid ring 62. The brushes 66 and 6 rotate in 
timed relation with the received code groups and 
the brush 66 contacts the segments numbered 
to 5 of ring 63 while potential in accordance with 
the successive impulses of each code group is ap 
plied to the solid ring 62. The segments num 
bered to 5 of the ring 63 are connected by in 
dividual conductors such as to one side of the 
coils of individual relays such as 72, the other 
sides of which are grounded. Each of the relays 
2 has a tongue T3, and all the tongues are con 

nected in parallel by a conductor 74 to the make 
stop of a relay 6. Depending upon the polarity 
of the potential on the solid ring 62 at the time 
the brush contacts the segments numbered to 
5 of the ring 63, the tongues 73 of the relays 72 
are operated to either their left or right hand 
stops and accordingly the positions of the tongues 
73 to one stop or the other represent a received 
code group of impulses. Following the operation 
of the relays 72 the brush 67 contacts a segment 

of the ring 65 and applies potential from the 
Solid ring 64 over a conductor 78 to operate the 
relay 76. A tongue of the relay 76 has potential 
applied thereto and engagement thereof with its 
front stop applies potential over the conductor 
is to the tongues 73 of relays 72. The left hand 
stops associated with the tongues 3 of relays 72 
are connected by individual conductors such as 
9 through the coils of the selecting magnets 37 

to ground. Accordingly, the magnets 37 asso 
ciated with the tongues 73 on their left hand 
stops will be energized when the relay 76 is op 
erated to apply potential to the tongues 73. The 
magnets 37 associated with the tongues 3 on 
their right hand stops will obviously not be op 
erated on the energization of relay 6, as the 
circuits thereto are open at the tongues 73. Ac 
cordingly, the magnets 32 are operated in a con 
bination representative of the received code 
group. 
Shortly after the brush 67 passes from segment 

77, it contacts a segment 8 of the ring 65 to ap 
ply potential over a conductor 82 to the ground 
ed stepping magnet 43. This causes operation of 
the magnet 43 and, as hereinbefore pointed out, 
the stepping or movement of the setting up arms 
29 into operative relation. With the next set of 
Selecting pins 2. Thus, the setting up arms 29 
are positioned opposite a new or succeeding set 
of selecting pins 2 to be operated in accordance 
with the next received code group of impulses. 
A cutout arrangement such as those Well. 

  



4. 
known in the art may be employed to open the 
circuit supplying potential to the solid ring 64 
or the magnet 43 and relay 76 when no intelli 
gence signals are being received over the line Lt 
to prevent the stepping of the setting up arms 29 
during idle periods of the line L. Such cutout 
arrangements are well-known in the art, and as 
they form no part of the present invention the 
addition of circuits disclosing this feature would unnecessarily complicate the drawings, and they 
are therefore omitted. 
The manner in which a signal group of in 

pulses representing the position or Setting of a 
set of the selecting pins 2 is transmitted to a 
sending line and the elements for accomplishing 
this will now be described. In the double stor 
age unit shown in section in Fig. 2 a sleeve men 
ber 83 is loosely mounted on the shaft 6 with 
the ends thereof in abutting relation with the 
bushings 4. The sleeve 83 being loosely mount 
ed on the shaft 6 permits the shaft and the 
sleeve to rotate independently of each other. 
The sleeve has adjacent its right hand end a 
flange, and clamped against the flange by a nut 
84 in threaded engagement with the threaded 
left hand end of the sleeve are two discs 86 and 
87, together with three slip rings 88. The slip 
rings 88 are insulatively supported from One 
another, the discs 86 and 87 and the sleeve 83 by 
insulating elements or rings 89. ASSociated with 
each of the slip rings 88 are individual brushes 
such as 9, Fig. 5, supported from the base by 
a bracket member 92. 
The disc 86 has formed in the periphery there 

of teeth adapted to engage the teeth on a gear 
94, Fig. 1, fixed for rotation therewith to a shaft 
96. The shaft 96 is journaled in brackets Such 
as 97 supported from the base il. Also fixed to 
the shaft 95 is a ratchet wheel 98, and cooperat 
ing with the teeth of the ratchet wheel 98 is an 
operating pawl 99, Fig. 7. The operating pawl 99 
is pivotally carried at the upper end of an arma 
ture O which is pivoted at its lower end on a 
pin iO2 carried in a bracket member 83 Sup 
ported from the base it. Associated with the 
armature lever Ci is a magnet (4 which upon 
energization thereof operates the pawl 99 to step 
the ratchet wheel 98 a distance of one tooth. 
Upon deemergization of the magnet 04 a re 
tractile spring 06 returns the armature lever 
O and pawl 99 to their retracted positions as 

limited by an adjustable stop 107. A Spring 
biased retaining pawl O cooperates with the 
teeth of the ratchet wheel 98 to prevent rota 
tion thereof in a reverse direction on the back 
stroke of the pawl 99 or during rotation of the 
shaft 6. The number of the teeth on the 
ratchet wheel 98 and the size of the gear 84 
meshing with teeth on the disc 96, Fig. 1, are 
such that the sleeve 83 on the shaft f6 with its 
attached elements is rotated or stepped an 
amount equal to the distance between two Suc 
cessive selecting pins 2 in the associated Storage 
units on each operation of the stepping magnet 
04. The magnet 94 is energized in conjunction 

with the transmission of each code group in a 
manner hereinafter pointed out, and other gears 
similar to 94 fixed to the shaft 96 engage discs 
such as 86 associated with the other double 
storage unit and the single storage unit to rotate 
associated transmitting equipment one step in 
conjunction with each energization of the mag 
net 04. Thus, the transmitting elements of each 
storage unit rotate in Synchronism with One 
another, 
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Extending axially from the disc 86, Fig. 3, is a 

pin 05 upon which is pivoted a lever 08. A 
spring 109 fixed to the lever 08 tends to pivot 
the same in a clockwise direction to bring an in 
sulatively supported contact thereon into 
engagement with a fixed contacting element 2 
insulatively supported on a pin 3 extending 
axially from the disc 86. The free end of the 
lever 08 cooperates, with the ends of the arms 
22 of the selecting pins 2 to hold the contacting 
elements and 2 apart when one of the pins 
is in its operated position, as with a pin 2 in its 
operated position the end of the arm 22 thereof 
extends beyond the side of the disc 9 and is 
engageable with the free end of the arm. O8. 
With the end of the lever 08 opposite the end 
of the arm 22 of a selecting pin 2 in its normal 
unoperated position the Spring 09 is allowed to 
pivot the lever fo8 so as to close the contacting 
elements if and 12. The position of the lever 
f08 when prevented from pivoting to close the 
contact elements is shown by the full Outline 
thereof in Fig. 3 and in the dotted outline there 
of in the position it assumes when not cooperat 
ing with the end of a selecting pin 2. 
When the sleeve 83 is stepped the disc 86 is 

rotated to bring the end of the lever 08 into 
operative relation with the next selecting pin 
2, and depending upon the position of this par 
ticular pin at this time the contacting elements 
if and i 2 will be closed or opened. As the 
disc steps from one position to the other the 
end of the lever 108 moves out of Operative rela 
tion with one selecting pin and into operative 
relation with the other. Thus, for each position 
of the disc 86 the contacting elements and 
f 2 asume an opened or closed position in ac 
cordance with the position of the selecting pins 
2. A resetting arm 4 fixed to and rotating 
with the disc 86 cooperates with the ends of the 
selecting pins 2 at some point following the lever 
108, preferably one or two pins following, to 
force the selected pins back into their normal 
unoperated positions where they are again ready 
to be Operated by the setting-up arm 29 in ac 
cordance with another received code impulse 
when the setting-up arm is opposite the same. 
The disc 87 on the sleeve 83 has a lever similar 
to the lever 08 together with associated con 
tacting elements, such as f l l and f2, which are 
positioned in either closed or opened condition 
in accordance with the positions of the pins 2 
in the right hand storage unit of Fig. 2. Each 
of the other storage units also have contacting 
elements, such as if f and f2, which are posi 
tioned in accordance with the operated or non 
operated condition of the associated selecting 
pins, and accordingly the five sets of contacting 
elements are positioned in open or closed posi 
tions in accordance with the operated or unoper 
ated positions, respectively, of a selecting pin in 
each of the storage units. 
One of the three brushes 9 of a double storage 

unit, such as the one shown in Fig. 2, is connected 
through one of the slip rings 88 to both of the 
stationary contacting elements, such as 2, while 
the other two brushes 9 are individually con 
nected to the movable contacting elements , 
and by means of the slip rings 88 and brushes 9 . 
circuits from the contacts are conducted to a 
transmitting distributor. 

In Fig. 9 the transmitting distributor is indi 
cated in general by reference numeral 4 and 
comprises rings ft 5 to 8. A brush 9 is adapt 
ed to travel from right to left and cooperates with 
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the rings 5 and 6 to bridge the same, While 
a similar brush 2 rotating therewith bridges 
the rings 7 and 8. The ring f6 is connected 
to a sending line L2, while segments numbered 
to 5 of the associated ring 5 are connected by 
individual conductors 22 to the tongues 23 of 
individual relays 24. One side of each of the 
coils of the relays 24 is connected in parallel 
by a conductor 25 to battery, while the other 
sides of the coils are connected by individual con 
ductors 27 to one of the contacting elements of 
a set such as on the levers 98. Cooperating 
contacting elements 2 are connected in parallel 
by a conductor 28 to ground. 
The Selective operation of the sets of contact 

ing elements and 2 completes circuits 
through associated coils of relays 24 whence the 
Same operate to move the associated tongues 23 
in accordance therewith. The relays 24 are neu 
tral, and when energized the tongues 23 move 
from One stop to the other, and when deenergized 
the tongues return to their neutral or normal 
position. The left and right hand stops asso 
ciated with the tongues f 23 are connected to pos 
itive and negative potential, respectively, and in 
accordance with the operation of the tongues 23 
positive and negative potential is applied to the 
segments of the ring 5. Accordingly, as the 
brush 9 subsequently and successively contacts 
the segments numbered to 5 of ring 5 and 
bridges the same with the solid ring f 6 a code 
group of impulses comprising positive and nega 
tive impulses is transmitted to the sending line 
L2. Following the transmission of a code group 
of impulses the brush 2 bridges the solid ring 

f with a segment 29 of ring f 8 to apply po 
tential over a conductor 3 to the transmitting 
unit stepping magnet 04. This impulse causes 
the operation of the magnet (4 to step the 
ratchet wheel 98 and cause the ends of the levers 
98 to move into operative relation the next set 

of selecting pins 2. The selecting pins in turn 
control the contacting elements and 2 in 
accordance with the position thereof and control 
the transmission of a representative code group 
of impulses in the manner described in connec 
tion with the preceding revolution of the brushes 

9 and 2. Thus, the positions of the select 
ing pins are transferred to representative im 
pulses and distributed to a sending line L2. 

Provision may be made in any one of a number 
of well-known ways to prevent the levers 08 
from approaching too close to the setting up arms 
29, Such as by opening the circuit to the stepping 
magnet C4 when the number of pins between the 
setting up arms 29 and the levers 08 decreases 
to less than a predetermined number. 

It is obvious, of course, that Various modifica 
tions of the invention may be made without de 
parting from the spirit or essential attributes 
thereof, and it is desired, therefore, that only 
such limitations be placed thereon as are in 
posed by the prior art or are specifically set 
forth in the appended claims. 
What is claimed is: 
1. In a signal storage telegraph device, a rotat 

able shaft, a plurality of arms rotatable with said 
shaft and movable along the axis thereof, a plu 
rality of sets of mechanical elements arranged 
in rings around said shaft and having normal 
and operated positions, means responsive to a re 
ceived signal group for selectively moving said 
arms in accordance therewith to move said me 
chanical elements in the direction of the axis of 
said shaft whereby groups of elements, one from 
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each ring, are positioned into operated and 
normal positions to represent according to a 
predetermined arrangement received signal 
grOUlpS. 

2. In a signal storage telegraph device, a ro 
tatable shaft, a plurality of arms rotatable with 
said shaft and movable along the axis thereof, 
a plurality of mechanical elements each having 
normal and selected positions arranged in a plu 
rality of rings around said shaft, an individual 
arm being associated with each of said rings of 
elements, individual electromagnetic means for 
moving said arms along the axis of said shaft, 
means for selectively operating said last men 
tioned means in accordance with received signal 
groups to selectively move said mechanical ele 
ments in the direction of the axis of said shaft 
from normal to operated positions in accordance 
with said signals, and means for rotating said 
shaft concomitantly with the operation of said 
electromagnetic means to successively bring said 
arms into operative relation with Successive ones 
of Said mechanical elements in a ring whereby 
the positions of Said elements in normal and 
operated positions represent consecutively re 
ceived signal groups. 

3. In a signal storage telegraph device, a series 
of movable storage elements, means for longitu 
dinally moving said storage elements in combina 
tions of settings into one or the other of two 
positions to represent received signals, each of 
Said elements comprising a piece of spring mate 
rial bent back upon itself with the ends thereof 
of different lengths and means employing one 
of Said ends for limiting the movement of said 
elements in one of said positions. 

4. In a signal storage device, a series of sta 
tionary storage carrying members each with in 
dividually movable storage elements having nor 
mal and selected positions arranged in a ring 
therein, a rotatable shaft extending through said 
Storage carrying members, a series of independ 
ently movable collars on said shaft. With arms 
SucceSSively associable one at a time With the 
Storage elements in associated rings, means for 
moving selected ones of said collars axially along 
Said shaft in accordance with received signals to 
move storage elements associated with the arms 
thereof axially of said shaft to selected positions 
and means for rotating said shaft concomitantly 
With the axial movement of said collars to bring 
the arms thereon into operative relation with the 
next Succeeding one of said storage elements. 

5. In a signal storage device, a series of sta 
tionary storage carrying members each within 
dividually movable storage elements having nor 
mal and selected positions arranged in a ring 
therein, a rotatable shaft extending through said . . 
storage carrying members, a series of independ 
ently axially movable collars on said shaft with 
arms successively associable one at a time with 
the storage elements in associated rings, means 
for moving selected ones of said collars axially 
along said shaft in accordance with received sig 
nals to move storage elements associated with 
the arms thereof axially of said shaft to selected 
positions, means for rotating said shaft concom 
itantly with the axial movement of said collars 
to bring the arms thereon into operative rela 
tion. With the next Succeeding one of said storage 
elements, signal transmitting means and means 
controlled by the selected positions of said stor 
age elements in said storage members for con 
trolling said transmitting means to transmit sig 
nals representative of said received signals, 
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6. In a signal storage device, a series of sta 

tionary storage carrying members each with in 
dividually movable storage elements having nor 
mal and Selected positions arranged in a ring 
therein, a rotatable shaft extending through said 
storage carrying members, a series of independ 
ently axially movable collars on said shaft with 
arms successively associable one at a time with 
the storage elements in associated rings, means 
for moving Selected Ones of said collars axially 
along said shaft in accordance with received 
signals to move storage elements associated with 
the arms thereof axially of said shaft to selected 
positions, means for rotating said shaft concomi 
tantly with the axial movement of said collars 
to bring the arms thereon into operative rela 
tion with the next succeeding one of said stor 
age elements, signal transmitting means, means 
controlled by the selected positions of said stor 
age elements in Said storage members for con 
trolling said transmitting means to transmit sig 
nals representative of said received signals and 
means operative following the transmission of a 
signal group representative of the selected po 
sitions of a set of storage elements one from 
each of Said storage carrying members for re 
storing selectively positioned ones of said ele 
ments to normal position. 

7. In a signal storage device, a series of sta 
tionary storage carrying members each with in 
dividually movable storage elements having nor 
mal and selected positions arranged in a ring 
therein, a rotatable shaft extending through said 
storage carrying members, means for selectively 
moving Said elements axially of said shaft in : 
Combinations to represent received signals, a 
plurality of circuit controlling members one as 
sociated with each of Said storage carrying mem 
bers and movable relative thereto to be succes 
sively brought into operative relation. With Suc 
ceeding ones of said storage elements, means in 
cluding said storage elements in normal and Se 
lected positions for Operating said circuit con 
trolling members into opened and closed positions 
in accordance therewith and means controlled 
by said circuit controlling members for trans 
mitting signals representative of the Settings of 
said storage elements. 

8. In a signal storage telegraph device, a ro 
tatable shaft, a plurality of sets of individual 
elongated mechanical elements arranged in rings 
around said shaft with the elements extending in 
the direction of the axis of said shaft, a plu 
rality of arms, one for each ring of said mechan 
ical elements on said shaft and rotatable there 
with to be successively brought into alignment 
with successive elements of associated rings, and 
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means responsive to received groups of signal 
impulses for selectively moving said arms axially 
of Said shaft to engage and move said elements 
from normal to selected positions whereby sets 
of elements, one from each ring, represent in 
accordance with their normal and selected po 
sitions received groups of impulses. 

9. In a storage transmitter responsive to re 
ceived groups of code impulses of two line con 
ditions, a rotatable shaft, a plurality of sets of 
individual selecting elements arranged in rings 
about said shaft, one ring of elements for each 
code impulse of said groups, said elements being 
movable in the direction of the axis of said shaft, 
a set of arms, one for each ring of selecting ele 
ments. On and rotatable With said shaft to be 
Successively brought into alignment with suc 
cessive elements of associated rings, individual 
electromagnetic means for moving said arms ax 
ially of said shaft to shift one element at a time 
of aSSociated rings from normal to operated po 
sitions, means for distributing operating impulses 
to said electromagnetic means in accordance with 
received impulses whereby they are operated in 
accordance With respective line conditions of 
each code group, and means controlled by said 
Selecting elements in operated and normal posi 
tions for effecting the transmission of signals rep 
resentative of the Setting thereof. 

10. In a storage transmitter responsive to re 
received groups of code impulses of two line con 
ditions, a rotatable shaft, a plurality of sets of 
individual Selecting elements arranged in rings 
about Said shaft, one ring of elements for each 
code impulse of said groups, said elements being 
movable in the direction of the axis of said shaft, 
a set of arms, one for each ring of selecting 
elements on and rotatable with said shaft to be 
Successively brought into alignment with suc 
cessive elements of associated rings, individual 
electromagnetic means for independently mov 
ing Said arms axially of said shaft to shift one 
element at a time of associated rings from nor 
mal to operated positions, means for distributing 
Operating impulses to said electromagnetic means 
in accordance With received impulses whereby 
they are operated in accordance with respective 
line conditions of each code group, means suc 
cessively associable wtih sets of selectively oper 
ated Selecting elements, a set of elements com 
prising one from each ring, a transmitting mech 
anism and means controlled by said last men 
tioned means for effecting the transmission of 
Code groups of impulses representative of the 
Setting of the sets of elements with which said 
means is successively associated. HERBERTANGEL. 


