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The invention relates to communication 
systems and more particularly to that type 
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of system for producing visible characters 
at a distance. 
An object of the inventionisto provide a 

communication system in which a plurality 
of character-forming impulses are transmit 
ted simultaneously at one station and re 
ceived simultaneously at another station to 
record the characters formed by Such im pulses. 
Another object of the invention is to pro 

vide a transmitter for such system including 
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a plurality of contactors'adapted to engage a 
conducting character and to produce simul taneous character-forming impulses by the 
relative passage of the contactors over the 
character. 
A further object is to provide a receiver 

for said system including a group of con 
tactors co-operating with a moving sensi 
tized tape for simultaneously forming difer 
ent portions of the same characters on said/ 
tape in response to impressed impulses. 
A further object is to provide simple and 

efective means for regulating and deter 
mining the relative velocity of the transmit 
ter contactors and their co-operating con 
ducting characters. 
A further object is to provide simple and 

novel means for actuating the receiving tape 
only when characters are received and for 
suitablyspacing the recorded characters on the tape. 
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A further object is to provide a transmit-. 
ter in which the transmission of impulses 
occurs during the return of an actuator to 
normal position. 
A further object is to provide simple and 

efective synchronizing means to permit 
transmission of a plurality of diferent im 
pulses over the same line conductors. 
A further object is to provide convenient 

means for determining and correcting out 
of phase relations between the synchronizing 
e8S, • 

A further object isto perfect details of 
construction generally. 
The invention further consists in the sev 

eral features hereinafter set forth and more 
particularly defined by the annexed claims. In the accompanying drawings, Fig. 1 is 
a schematic diagram ofa communication sys 
tem embodying the invention; 

Fig. 2 is a face view of one of the conduct 
ingcharacters in the transmitter; V 

Fig. 3 is a top plan view of one of the 
transmitter contactor groups; 

Fig. 4 is a perspective detail yiew of one 
of the synchronizing devices; and 
Fig.5is a fragmentary enlarged detail 

view of the sensitized receiving tape. 
In these drawings, the letter “A” desig 

nates a transmitting station and the letter 
“B” a receiving station. The transmitting 
station “A” comprises generally an impulse 
forming device 10, a synchronizing device 
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11, and a transmission controlling circuit 
closer 12; while the receiving station “B” 
comprises generally an impulse-recording 
device 13, a synchronizing device 14 and a 
tape-controlling device 15: The impulse 
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forming device 10 consistsin general of a . 
plurality of banks of contactors 16, each 
bank being adapted to contact with one or 75 
more conducting characters 17 when the 
contactors and the characters are moved 
relatively to each other in a viping motion. 
In the present instance, the contactors 16 are 
indicated to be stationary while thecharac 
ters 17 are formed as raised conducting sur 
faces ortype faces on adjacent ends of levers 
or bars 18 terminating at their other ends in 
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keys 19. If desired, the conducting charac 
ters need not be raised, but maybe imbedded 
in and fush withan insulating surface. The 
series of leversor bars 18 are loosely pivoted 
intermediate their ends on a shaft 20 rotat 
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able at a constant speed, and each lever or 
bar 18 is urged by a spring 219 to a normal 
position against a stop 22. The keys 19 may 
be conveniently arranged in a key-board re 
sembling that of a typewriter or calculating 
machine. 
corresponding upper and lower case letters, 
orother pair of characters, which are selec 
tively co-operable with the adjacent bank of 
contactors 16 by shifting the contactor as 
sembly on supporting guides 23, as seen in 
Fig. 3. This shifting of the contactor as 
sembly may be accomplished by a shifting 
key (not shown) as commonly provided in 
typewriter contruction. . 
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Each type face 17 may include 
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The constant speed shaft 20 carries a plu 
rality of ratchet wheels 24 (one being 105 
shown) and each lever or bar 18 pivotally 
carries a pawl 25 engageable with the periph 
ery of the ratchet wheelto determine a uni 
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form rate of travel of the lever to normal 
position after its manual displacement pro 
duced by depression of the key 19. When 
the keys are not being operated, the ratchet 
Wheelsslip idly past the pawls, and the same 
is true When the keys are depressed, so as not 

ual depression of the keys. 
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to interfere with the variable speed of man 
By means of 

this construction, the levers or bars 18 are 
held to a constant angular velocity on their 
return to normal position. 
The impulse-recording device of the re 

ceiving station includes a group of contac 
tors 26 to correspond with the contactors 
16 of the impulse-forming device 10, and 
these contactors 26 extend transversely of 
a sensitized paper tape 27 adapted to be 
unwound from a supply spool 28 and rolled 
onto a take-up spool 29. The contactors 
26 bear on the tape 27 and the tape in turn 
bears on an electrode plate 30 immediately 
bellow the contactors, So that the passage 
of current between the contractors and the 
electrode plate Will serve to discolor the 
tape. The electrode plate 30 is connected by 
a conductor 31 which forms a lineºconductor 
leading to one terminal of a battery 32, or 
other source of current, at the transmitting 
station. The other terminal of the battery 
is connected by a conductor 32 to a contact 
33 of the transmission circuit-closer 12, and 
a contact 33 movable with respect to the 
contact. 33 and co-operating therewith is 
connected by a conductor 34 forming a com 
mon return to the series of conducting char 
acters 17. The contact 33 may, if desired, be 
resiliently mounted. M 
The purpose of the circuit-closer 12 is to 

render the line circuit efective at only such 
times When the contactors 16 are passing 
over a character upon the return of the cor 
responding lever or key bar 18 to normal 
position. This operation of the circuit 
closer maybe produced in various Ways and 
in the present instance is accomplished by 
providing a toggle action on one of the con 
tacts and a lost motion between the contact 
and the key bars 18. The contact 33 is 
carried at one end of a bar 35, the other end 
of which is provided with a slot 36, and a 
pair ofitoggle levers 37 are connected at their 
pivotal junction 38 to the bar 35. The tog 
gle levers are influenced by a flat spring 
39, which serves to break the joint between 
the levers in either one position or the other 
and thereby retain the contact bar'35 in al 
ternative extreme positions. A rod 40 ex 
tends beneath the bank of key bars 18 and 
is secured at its ends to links 41 suspended 

60 at their upper ends on rock levers42. At 
their lower ends the links are operatively 
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connected to one arm of a bell crank lever 43, 
and the other arm of the bell crank lever is 
provided with a pin 44 projecting into the 
slot 36 of the bar 35, Upon the depression 
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of any key bar, the link 41 will be displaced 
downwardly, thereby oscillating the bell 
crank lever 43 and after some lost motion 
displacing the bar 35 carrying the contact 
33. When the key approaches its lower 
limit of depression, the toggle links 37 pass 
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over center and the spring 39 thereupon in 
fluences the further forward displacement 
of the bar 35 to cause the engagement of the 
contact 33" with the contact 33. At this 
time the contactors 16 have passedidly over 
the character 17 and are ready to begin theír 
operative passage over the character upon 
the return of the key barto normal position. 
During such return, the contacts 33 and 33” 
remain in engagement by reason of the lost 
motion connection between the bell crank 43. 
and the slotted end of the bar 35, until the 
key has almost reached its normal position, 
at which time the toggle levers are again 
actuated and drawn over center by the bell 
crank 43 tocause the further rearward dis 
placement of the bar 35, thereby efecting 
the separation of the contacts 33 and 33”. 
Before the instant of separation, however, 
the contactors 16 have entirely passed over 
the co-operating conducting character 17 
to produce character-forming impulses, as 
hereinafter described. 
The sensitized tape 27 is moved intermit 

tently, as hereinafter described, by means 
of a friction roller 45 driven from a suit 
able constant speed device 46. When move 
ment of the tape is to be efected, an idler 
roller 47 on the opposite side of the tape is 
brought into engagement with the tape to 
thereby cause suficient friction between the 
tape and driving collar to efect movement 
of the tape. In the present instance, the 
idler roler 47 is shown to be mounted on 
one arm of a bell crank 48 while the other 
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arm forms an armature adapted to be at 
tracted by an electro-magnet 49, one ter 
minal of which is connected by á conductor 
50 to the line conductor 31, and the other 
terminal by a conductor 51 to a second line 
conductor 52. 
Each bank of contactors 16 at the trans 

mitting station for each character corres 
ponds serially with the bank of contactors 
26 at the receiving station. While each con 
tactor 16 at the transmitter maybe directly 
connected to its corresponding contactor 26 
at the receiver, this is not feasible for long 
distance transmission since an excessive 
number of line conductors would be re 
quired. To obviate this disadvantage, the 
Synchronizing devices 11 and 14 are pro 
vided. For simplicity of manufacture, these 
may be of similar construction and are 
shown in each instance to include a rotary 
insulating disk 53 mounted on a shaft 54 
driven at constant speed by a suitable motor. 
55. The insulating disk 53 carries a contact 
segment 56, and a plurality of brushes 57, 
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equal in numberto each bank of contactors 
16, are arranged about the periphery of the 
disk to make successive contact with the 
contact segment. 56. A collector ring 58 is 
connected to the contact segment 56 ofeach disk 53, and brushes 59 each bearing on one 
of the colector rings are. connected to op 
posite ends of the line conductor 52. The 
contactors 16 are connected serially to re 

o spective brushes 57 of the synchronizing de 
vice 11 by conductors 16 to 16" inclusive, 
while the contactors 26 alre connected seri ally to respective brushes 57 of the synchron 
izing device 14 by conductors 26º to 26º in 
clusive. The brushes 57 of the Synchroniz 
ing device 14 at the receiving station are 
preferably arranged in a rotatable brush 
holder GÓ provided with a handle 61 by 
which phase relations hay be corrected, if 

o necesary, as hereinafter described. A suitable type of synchronizing device is 
ilustrated in Fig. 4 in which the motor 55 
is an electric motor. The projecting arma 
ture shaft. 54 carries at one end portion 

25 the insulating commutator disk 53 provided 
with the contact segment 56. A fly Wheel 
62 is preferably mounted on the shaftto 
obtain steadiness of rotation, and an auxili 
ary driving member63, such as a puley or 

8o gear, mayalso be mounted on the shaft. At 
the opposite end portion the projecting 
armature shaft 54 carries an arm 64 upon 
which is mounted a contact 65 connected to 
a colector ring. 66. A clock orother suit 

35 able constant speed device 67 is provided 
ment with the armature shaft 54 and rotata 
ble at an appropriate speed. The shaft 68 
carries an insulating disk 69 upon which is 
mounted a contact70 connected to a colector 
ring 71. The contact 70 co-operates with 
the contact 65 and abuts thereagainst in a 
radial plane on the sanie radius of rotation, 
the contact 70 being a follower contact. 
The disk 69 preferably has africtional driv 
ing engagement with the shaft 68 and is 
capable of being axially displaced on the 
shaft to place the contacts 65 and 70 out of 
register for disconnecting the clock and the 
motor. Brushes 72 and 73 bear, respective 
ly, on the colector rings 66 and 71, and, in 
the present instance, one of the brushes is 
connected to a supply main 74 and the other 
connected by a conductor 75 to one terminal 
of the motor windings, the other terminal 
of the motor windings being connected to 
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the other supply main 76. 
In the operation of the synchronizing de 

vice, the clock shaft 68 rotates at a constant 
angular velocity and in sodoing the clock 
contact70 engages the motor contact.65 and 
establishes a motor circuit maintaining the 
motor in operation. As the motor tends to 
increase its speed slightly above that of the 

º clock shaft, the contacts 65 and 70 will sepa 
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rate, thereupon opening the motor circuit to 
prevent further acceleration, so that such 
increase inspeed is merely incipient, and the 
contacts then reclose totagain supply cur 
rent to the motor windings. The inertia 
of the fly whgel 62 on the motor shaft serves 
to insure Smooth operation and to minimize 
acceleration of the motor. 
is thereby accurately governed so that syn 
chronization will be maintained at looth the 
receiving and transmitting stations. With 

The motor speed 
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such synchronizer construction, the electric 
motor does not influence the accuracy of the 
clock even though variable amounts of 
power are delivered by the motor. Instead 
of including the governor contacts directly 
in the load circuit of the motor, they may 
be employed to control the efective field 
current of the motor and thereby hold the 
motor speed constant. - • 
The constant speed shaft 20 in the trans 

mitter is shown to be driven from the syn 
chronizing device 11 through a reduction 
drive, and in a like manner the tape-actu 
ator 45-46 may be driven from the syn 
chronizing device at the receiving station. 
The shaft 20, however, may be driven by 
any suitable constant speed means independ 
ent of the synchronizer, as the speed of ro 
tation may be varied within limits without 
efecting the legibility of the received char 
acters. In a similar manner, the tape actu 
ator 45-46 maybe driven independently of 
the synchronizer without impairing the legi 

" y 0 bility of the characters recorded on the tape. 
with a projecting shaft 68 in axial align- . En order to provide for the movement of 
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the sensitized tape 27 only when characters 
are to be transmitted, each type face 17 is. 
provided with a contact ribor strip 77 ex 
tending either along the base of the char 
acter, as shown in Figs. 1 and 2, or above 
the top of the character and in either case 
projecting beyond both ends of the charac 
ter. One of the terminal contactors 16 for 
each character is adapted to make contact 
with the ribor strip 77 before the remaining 
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contactors engage the character, so that a 
reliminary current will flow in the line, as 
E described, to energize the elec. 
tromagnet 49 and thereby displace the idler 
roller 47 into engagement with the tape for 
initiating the movement of thetape andac celerating it to its normal velocity before 
the reception of the character-forming im 
pulses. The dotted line conductor 26º at the 
receiving station corresponds with the con 
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tactor 16 co-operating with the tape-con 
trolling rib 77, and may be omitted, if de 
sired, together with its connected contactor 
26 resting on the tape. 
To place the system in operation the syn 

chronizing devices 11 and 14.are started in 
rotation, as are also the constant speed shaft 
20 of the transmitter and the constant speed 
tape-actuator 45-46 of the receiver. The 
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successive operation of the keys 19 in corre 
spondence with the message to be transmit 
ted then results in the transmission of char 
acter-forming impulses in the following 
manner. The depression of each key causes 
the idle passage of the corresponding char 
acter 17 over the co-operating group of con 
tactors 16, so that when the key has reached 
its lowermost position, the character is ready 
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to conmence its operative passage over the 
contactors. When the key approaches its 
lowermost position, the circuit-closer 12 in 
cluding the contacts 33 and 33 is actuated, 
as heretofore described, to complete one of 
the line conductors. The key bar 18 then 
returnsto normal position under urge ofits 
spring 21 and at a constant velocity deter 
mined by the engagement of its pawl 25 with 
the constant speed ratchet wheel 24 on the 
shaft 20. During this movement the con 
ducting character 17 brushes over the con 
tactors 16, which causes a current to flow 
from the battery 32, through the conductor 
32" and now closed contacts 33 and 33, 
through conductor 34, through type face or 
character 17, through the contactors 16 as 
they contact with diferent parts of the con 
ducting character, successively through the 
conductors 16 to 16 and connected brushes 
57 for Small time intervals, through the con 
tact segment 56 of the synchronizer disk 53, 
colector ring 58, brush 59, line conductor 52, 
brush 59 of the receiving synchronizer 14, 
colector ring 58thereof, contact segment 56, 
successive brushes 57, successive conductors 
26' to 26 inclusive, successive contactors 26, 
through the sensitized tape 27, electrode 
plate 30, and thence through the other line 
conductor. 31 to the other terminal of the 
battery 32. At the same time, part of the 
integrated line current is diverted through 
the conductors 50 and 51to energize electro 
magnet 49, thereby retaining the roller.37in 
engagement with the tape and permitting 
the tape actuator 47ito efect the movement of thetape. In orderto start the tape in operation before the character-forming im 
pulses proper are transmited, one of the 
contactors 16 makes preliminary contact 
with the contactribor strip 77 on the ": 
face, so that the electro-magnet 49 will be 
energized before the character is formed on 
the tape. In the operation of the system, 
the synchronizing devices 11 and 14.are so 
adjusted that current flows momentarily and 
simultaneously through conductors 16° and 
26”, thence momentarily and simultaneously 

60 

- 65 

through conductors 16° and 26”, and so on. 
In this manner, the contactors 16 are suc 
cessively active and the corresponding con 
tactors 26 in the receiver are similarly active 
in the , same succession. The sensitized 
papertape is then discolored by the passage 
of current to produce characters, as seen in 
Figs. 1 and 5, corresponding to those trans 

1725,583 
mitted by depressing the keys 19 of the 
transmitter. . Y 

Should the synchronizing devices 11 and 
14 become out-of-phase for any reason, such 
condition would be evidenced by a transposi 
tion of portions of the characters on the 
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tape end for end, that is, the upper portions 

lower portions, or vice versa, and this may 
be readilly remedied by moving the handle 
61 of the synchronizer brush gear at the re 
ceiving station in the proper direction to re 
establish synchronism. The speed of the 
tape actuator 45-46 maybe variable within 
limits as the only influence of variable tape 
speed on the recorded characters is either to 

of the characters would be transposed to the 
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extend the characters or contract them, as 
the case may be. In a similar manner, the 
velocity of the type faces orcharacters 17 
in their operative travelis subject to varia 
tion within limits, as the only efect of vari 
able velocity is to extend the recorded char 
acters or contract them, as the case maybe, 
without impairing their legibility. The con 
tact ribor strip 77, in addition to its tape 
controllingfunction, also servesto determine 
the spacing of the recorded characters and 
may, if desired, be of variable length accord 
ingto its associated character. In this man 
ner characters, such as “I”, “iº and “lº may 
be given less space on the tape than such 
charactersas “Mº and “W”. The use of the 
tape-controlling rib on the character 17 is 
not absolutely essential as thetape may re 
ceive the message while travelling continu 
ously at a constant speed. The uniform 
velocity of the type faces on their relative 
passage over the co-operating contactors 16 
maybe accomplished in other ways than il 
lustrated, as for instance, by frictional re tarding means. 
The invention provides a communication system of relatively simple, character by 

which messages maybe visibly recorded at 
a distance at a good speed and without re 
striction as to configuration of the char 
acters. . . . . . . 

What I claim as new and desire to secure 
by Letters Patentis: 

1. In a communication system, the com 
bination of a plurality of contactors ar 
ranged in a row, a conducting character 
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adapted to be passed relatively, oyer said 
contactorsto constitute therewith impulse 
forming circuit-closer means, and velocity 
limiting means for determining a substan 
tially constant relative velocity between said 
conducting character and said contactors. 

2. In a communication system, the com 
bination of a plurality of contactors ar 
ranged in a row, a conducting character 
adapted to be passed relatively over said 
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contactors in opposite directions to consti 
tute therewith impulse-forming circuit-closer 
means, and meansfor rendering said circuit 130 
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closer means efective only in one direction 
of relative travel of said character with re 
spect to said contactors. 

3. In a communication system, the com 
bination of a plurality of contactors ar 
ranged in a row, a reciprocable conducting 
character adapted to be passed over said con 
tactors to constitute therewith impulse-form 
ing circuit-closer means, and means for deter 
mining a uniform rate of travel of said char 
acter in one of its directions of movement. 

4. In a communication system, the com 
bination of a plurality of contactors ar 
ranged in a row, a pivotally mounted mem 
ber having a conducting character thereon 
movable in an arcuate path and adapted to 

"be passed relatively over said contactors to 
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constitute therewith impulse forming circuitº 
closer means, and means for moving said 
character relatively over said contactors at 
a substantially uniform velocity. 

5. In a communication system, the com 
bination of a plurality of contactors ar 
ranged in a row, an oscillatory pivotally 
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bination of a plurality of contactors ar 

mounted member having a conductibgchar-. 
acter thereon adapted to pass over said con 
tactors to constitute therewith impulse-form 
ing circuit-closer means, and means for ren 
dering said circuit-closer means efective 
only in one direction of travel of said char acter. 

6. In a communication system, the com 
bination of a plurality of contactors ar 
ranged in a row, an oscillatory piyotally 
mounted member having a conducting char 
acter thereon adapted to pass over said con 
tactors to constitute therewith impulse-form 
ing circuit-closer means, and means forman 
ually actuating said pivotally mounted mem 
ber, and means for determining a substan 
tially uniform rate of travel of said char 
acter over said contactors. , . 

7. In a communication system, the com 
bination of a plurality of contactors ar 
ranged in a row, a pivotally mounted mem berhaving a conducting character thereon 
adapted to pass over said contactors to con 
stitute therewith impulse-forming circuit-. 
closer means, means for manually displac 
ing said pivotally mounted member on an 
ide stroke, means for returning said pivot 
ally mounted memberto normal, position on 
a Working stroke, and means fór determin 
ing a substantially uniform rate of travel 
of said character over said contactors on the 
workingstroke. Y 

8. In a communication system, the com 

ranged in a row, a conducting character 
adapted to be passed relatively, oyer said 
contactors to constitute therewith impulse 
forming means, manually-operated means 
for efecting the relative passage of said 
character over said contactors on an idle 
stroke, meansfor efecting the relative return 

passage of said character and contactors to 
normal position on a Working stroke, and 
means for determining a substantially con 
stant relative velocity between said conduct 
ing character and said contactors on the 70 
working stroke. « - 

9. In a communication system, the com 
bination of a plurality of contactors ar 
ranged in a row and displaceable in a group 
to alternative positions, and a reciprocatory 75 
memberhaving a pair of conducting char 
acters thereon adapted to selectively pass 
over said contactors to constitute therewith 
impulse-forming circuit-closer means \ 

10. In a communication system, the com- 80 
bination of a movable tape, a plurality of 
responsive elements arranged in aroW trans 
versely of said tape and colectively adapted 
to efect the recording of characters on the 
tape inaccordance with impressed impulses, 85 
and tape-actuating means operative to place 
said tape inintermittent motion during the recording of said characters for providing 
pauses in the tape travel between the record 
ing of characters. 90 

11. In a communication system, the com 
bination of a plurality of contactors ar 
ranged in a row, a conducting character 
adapted to be passed relatively over said con 
tactors to constitute therewith impulse 95 
forming circuit-closer means, a recordingre 
ceiver having a connection with said circuit 
closer means, and a contact co-operating 
with one of said contactors to form there 
with a circuit-closer efective in advance of 100 
the production of character-forming im 
pulsesto place said receiver in responsive 
condition. 

12. In a communication system, the com 
bination of a plurality of contactors ar- 105 
ranged in a row, a reciprocable conducting 
member movable over said contactors to con 
stitute therewith impulse-forming circuit 
closer means, and means for rendering said 
circuit-closer means efective only in one di-llo 
rection of travel of said contactor. 

13. In a communication system, the com 
bination of a character element, and a plu 
rality of responsive elements arranged in a 
row and movable relatively over said char- 115 
acter element in both of opposite directions 
and each co-acting with diferent portions 
of said character element to constitute there 
with means for forming transmissible char 
acter-defining impulses, and means for ren- 120 
dering said impulse-forming means efective 
only in one direction of relative travel of 
said responsive elements with respect to said 
character. 

14. In a communication System, the com- 125 
bination of a plurality of contactors ar 
ranged in a row, a conducting character 
movable relatively over said contactors to 
constitute therewith impuise-forming cir 
cuit-closer means, means for translating im- 130 
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pulses produced by said circuit-closer means 
including a movable tape, and means for in 
termittently moving Said tape including a 
second circuit-closer means operable upon 
the relative movement of said character with 
respect to said contactors and inadvance of 
the formation of the character-defining im 
pulses. < 

15. In a communication system, the com 
bination of a plurality of contactors ar 
ranged in a row, a conducting character 
movable relatively over said contactors to 
constitute therewith impulse-forming cir 
cuit-closer means, means for translating im 
pulses produced by Said circuit-closer means 
including an intermittently movable tape, 
and means operable during the relative 
movement of said character with respect to 
said contactors for controlling the intermit 
tent, movement of said tape. 
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16. In a communication system, the com 
bination of a plurality of contactors ar. 
ranged in a row, a conducting character 
adapted to be passed relatively over said 
contactors to constitute therewith impulse- 25 
forming circuit-closer means, a recordingre 
ceiver having a connection with said cir 
cuit-closer means, a contact member asso 
ciated with the character and co-operating 
with one of said contactors for engagement 
therewith in advance of the production of 
character-forming impulses, and means in 
cluding Said last-named circuit-closer for 
placing Said receiver in responsive condition 
in advance of the transmission of character 
forming impulses. 
In testimony whereof, I afix my signa 

ture. x. . 

ROYALLEE. 
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