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To a ZZ uvi?uom, it 7mvay concerº7v: 
Be it known that I, SAMUEL R. LIN VILLE, a 

citizen of the United States, residing at the 
city of Philadelphia, in the county of Phila 

5 delphia and State of Pennsylvania, have in 
vented certain new and useful Improvements 
in Printing-Telegraphs, of which the follow 
ing is a specification. 
My invention relates in general to a novel 

ro system of printing telegraphy affording a con 
venient and rapid means of intercommuni 
cation between subscribers in business offices 
when the telegraph - instruments located 
thereat and adapted either for transmitting 

15 or receiving messages are connected by Suit 
able conductors with a central Station at 
which are located the source of electrical en 
ergy, the apparatus for alternating the direc 
tion of the current, the devices controlling 

2 o the alternator, the switch-boards, and the signal and registering apparatus indicating 
to an attendant the conventional symbols or 
numbers of the respective subscribers desir 
ing to be placed in telegraphic communica 

25 tion with one another. The combined trans mitting and receiving instruments are simi 
lar to those fully illustrated and described in 
the application for United States Letters Pat 
ent, Serial No. 356,382, filed June 23, 1890, by 

3o myself and Louis F. Hettman sperger, to 
which reference is made. 
The improvements embraced in the pres 

ent application relate more particularly to 
the electrical circuits and means employed 

35 to operate such instruments, as shown and 
described in said application, when connected 
by a main line for operating the type-wheels 
and a main line for arresting the alternator 
and effecting the impressions. 
In carrying my present invention into ef 

fect preference is given to the employment of 
two lines and to the dispensing with local 
batteries at subscriber-instruments; but I do 
not wish to confine myself to the use of two 

45 lines, as it is practical to employ only one 
main line and to effect the impression by 
means of a local battery at each subscriber 
instrument. 
The instruments described in the aforesaid 

so application have each two type-wheels, with 
characters arranged in the same radial line 

4? 

?? 

on the peripheriesthereof. Each instrument 
is connected by double-line conductors to 
Switching devices at a common or central sta 
tion through a register and to earth through 
a visible or audible annunciating device in 
order that signals sent by any subscriber 
may be announced and registered at the cen 
tral station. When two lines are employed, 
the printing-line is switched to earth through 
the key-board of an instrument used as a 
transmitter and to earth around the key 
board of an instrument employed as a re 
ceiver, and vice versa, the instruments being 
adapted for use either as transmitters or re 
ceivers. n 

My invention consists, first, of the electric 
circuits for controlling the alternating and 
unison devices located at a central station 
when the same are controlled by means of 
the printing-line. 
My invention consists, secondly, in con 

necting any two subscriber-instruments in 
parallel circuit through their type-wheel lines 
in which alternating currents of like polarity 
simultaneously circulate, thereby obviating 
the great complication of switches involved 
at subscriber-instruments and the consequent 
danger of errors and confusion that would 
arise if the instruments operated by alternat 
ing currents were connected to different elec 
trodes of the type-wheel battery at a central 
Station and through the instruments to earth. 
The lines leading from the respective instru 
ments have a predetermined connection with 
the magnetic devices controlling the type 
wheels, and unless the currents circulating 
simultaneously in the two lines connecting 
the instruments to the alternator have the 
Same direction the unison position of the 
type-wheels will vary, depending upon the 
mode of connection of the respective lines to 
the battery - terminals. This source of con 
fusion and error is obviated by operating the 
instruments in parallel circuit. 
Myinvention consists, thirdly, in the method 

employed for controlling the neutral relays 
operating the printing-circuits at two con 
nected instruments by means of a resistance 
and devices at a transmitter for cutting out 
the resistance in one branch of the parallel 
circuit, thereby increasing at will the current 
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to the transmitter and at the same instant di 
minishing the current to the receiver. 
My invention consists, fourthly, in the 

method employed for sending a signal from 
a subscriber-station and recording the same 
by means of registering apparatus and an 
annunciator at a central station. The alter 
nating apparatus is driven by power friction 
ally applied to a shaft carrying a device for 
alternating the direction of the current in the 
type-wheel line from a source of electric en 
ergy located it some convenient station cen 
trally situated with relation to the subscrib 
ers desiring to communicate with one another. 

2 ? 

The said shaft carries also a unison device 
with which the unison-latch engages, and also 
an escapement-wheel controlled automatically 
by pallets vibrated by magnetic devices in 
cluded in the type-Wheel line. The type 
wheel-line circuit is normally closed and the 
alternator consequently runs automatically 
until means are employed to arrest the same. 

25 
The printing-line battery, located also at the 
central station, is normally in open circuit 
through the sunflower and keys of a trans 
mitter and to earth around the keys of a re 
ceiver. This circuittraverses the magnet con 
trolling a pole-changer at the central station, 
and also the unison-magnet thereat. The elec 
trodes of the type-Wheel-line battery are con 
neeted through the springs, contacts, and lever 
of the pole-changer to the springs of the alter 
nator, so that when a key of a transmitter in cir 
cuit is depressed, closing the printing-line to 
earth at said transmitter, the pole-changer 
and unison-magnets included in Said circult 
will be energized and the alternator arrested 
in consequence of a change in polarity in the 
current energizing the escapement-magnets 
or the polarized relay which may be employed 
to control the escapement-magnets by means 
of a local-battery circuit. When the key is 
released, breaking the primting-line, the mor 
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mal succession of alternating impulses is re 
stored by the pole-changer and the alternator 
again revolves automatically until another 
key is depressed, and if a key is not depressed 
the unison-latch will arrest the alternator at 
the termination of two or more revolutions. 
The lines controlling the magnetic devices 
for operating the type-wheels of a trans unit 
ter and receiver in circuit with the alternat 
ing devices are not connected to the opposite 
electrodes of the battery through the aller 
nator; but one line from the alternator is to 
earth and the other line divides at the alter 
mator in parallel circuit, through the two di 
verging lines connecting any transmitter and 
receiver. The pulsations, therefore, to two 
instruments connected in circuit through the 
alternator are sinu ultaneously in the same 
direction through the magnetic devices con 
trolling said instruments. The type-wheel 
lines pass through the double-contact neutral 
relays controlling the printing and type wheel 
shifting magnets, and also through a resist 
ance at each instrument. The neutral relay 

closes by one contact the printing-circuit in 
parallel with a resistance in the printing-line 
when a key in one range of keys is depressed, 
and by its other contact, when a key in an 
other range of keys is depressed, the printing 
line is closed in parallel with said resistance 
and the shifting-magnet. To effect this a 
second relay at a transmitter cuts out the re 75 sistance, and also the double-contact relay in 
the type-wheel line at said transmitter, there 
by greatly reducing the strength of the cur 
rent tÔ a receiver electrically commected with 
said transmitter, so as to cause the neutral 
double-contact relays at both instruments to 
simultaneously close the printing-line circuit 
at their back contacts. The printing-line 
battery, located at a central station, conse 
quently energizes the printing and type wheel 
shifting magnets at any two instruments 
electrically connected with the central-sta 
tion batteries without the intervention of lo 
cal batteries at subscriber-instruments. The 
printing-lines to all instruments are normally 
to earth through a switch at each instrument, 
and also at the switch-board of the central 
station, through a register and the annunciator 
magnets sustaining visual signals indicating 
the conventional symbols or numbers of the 
subscriber-instruments connected with the re 
spective lines. When a subscriber wishes to 

95 

indicate his symbol or number and the symbol 
or number of the subscriber with which com 
munication is required, he turns the switch 
at his instrument to transmit. This breaks 
the line at the key-contacts of the transmit 
ter, thereby causilig his annunciator-drop to 
fall and indicate his symbol or number at the 
central station. A call-box at each instru 
ment is automatically connected to the print 
ing-line by a circuit-closing device, prefer 
ably operated by the handle of the call-box. 
The printing-line to the subscriber-instru 
ment sending the call is connected through 
the magnet of preferably a Morse register 
and bell. By turning the pointer of his call 
box successively to the numbers indicating 
the conventional designation of the subscriber 
called and allowing the machinery of the box 
to return the pointer to Zero from each suc 
('essive. In limber the number of dashes re 
corded on the tape of the register and also 
the number of taps on the bell will indicate 
the number of the subscriber called, where 
upon the respective lines from the two sub 
scriber-instruments are connected by an at 
tendant to a terminal of the alternator and 
the electrodes of the printing-line, and the 
Subscribersell im mediately counmunicate by 
operating their respective instruments. Any 
transmitter is so constructed and arranged as 
to permit of a hessage being sent and im 
pressed simultaneously on the paper of a 
transmitter and a receiver without the pres 
ence of the person to whom the message is 
sent being required at the receiving-instru 
helt. 

The nature and particular characteristic 
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features of my invention will be more fully 
understood from the following description, 
taken in connection with the accompanying 
drawings, forming part thereof, and in which 

Figure 1 is a diagrammatic view of the oper 
ative parts of a central station, showing a cir 
cuit-alternator and electro-magnetic devices 
employed in connection there with, a printing 
instrument(numbered 1) organized as a trans 
mitter, an instrument (numbered 2) organized 
as a receiver, the electro-magnetic and me 
chanical devices, and complete circuits neces 
sary to effect their operation. Fig. 2 is a 
similar view of the operative parts of a cen 
tral-station circuit-alternator and the electro 
magnetic devices, the line and printing bat 
teries and circuits connected with terminals, 
also the annunciating devices and local bat 
tery, Switches, and circuits. Figs. 3 and 4 
are respectively similar views of the circuits 
of two instruments organized, respectively, 
as transmitters and receivers, and showing, 
also, a call-box and a modification of the cir 
cuits illustrated in Fig. 1 required to connect 
the printing - lines with the instruments 
through the said call-box. 

Referring now to the drawings for a further 
and more detailled description of my inven 
tion, in which the alternator-shaft Ct, Fig. 1, 
carries a pulley a', frictionally mounted there 
on, an escape-wheel b, alternating disks c, a 
unison-spiral d, unison cut-out disk e, and a 
unison one-toothed detent-disk d', which are 
rigidly mounted on said shaft. Two insulated 
springs c' and c bear on alternate contacts 
and insulations on the disks c and e, elec 
trically connected with the metallic disk c',and 
two springs cº and cºbear on alternate con 
tacts and insulations on the disks c and c, 
the contacts being electrically connected with 
the metallic disk c'. Springs c and c' bear, 
respectively, on the metallic disks c' and c'. 
All of the said springs c', c, c', c', c, and c'. 
are insulated from one another. Two insul 
lated springs e' and e bear, respectively, on 
a diske, of insulating material, provided with 
a single metallic contacte', and on a metallic 
disk e, insulated from the shaft Ct. The me 
tallic disk e is in electrical connection with 
the metallic contact e, which constitutes a 
cut-out for the circuit at the unison position. 
The friction-pulley a' is driven continuously 
by suitable power. The speed of the alter 
nator C is automatically controlled by escape 
ment-pallets lo", and the escape-wheel b is a r 
rested by these pallets, secured to a lever l', 
mounted on trunnions and carrying a neutral 
armature bº, Vibrated by alternate pulsations 
of the electric current through the coils of 
the electro-magnets IB and B'. The unison 
electro-magnet D is provided with an arma 
ture d', a lever d, a detent d", and a bent 
arm d, which impinges against the unison 
latch dlº. 
A pole-changer F, of the usual form, is em 

ployed in connection with the alternator to 
reverse the direction of the current through 

the alternator C when it is required to arrest 
the same. V- 
Tle instruments designated, respectively, 

by numbers 1 and 2 are precisely similar, the 
printing-circuit at No. 1 being directed by 
the Switch S to tle Sunflower - brush and at 
No. 2 directly to earth around the sun 
flower. Both instruments are combined trans 
mitters and receivers and are in all respects 
similar to the instruments shown and de 
Scribed in the said application, Serial No. 
350,382, filed June 23, 1890, by myself and 
the said Louis F. Hettmansperger, except 
ing that a printing-line is employed in addi 
tion to a type-wheel line, and the keys are 
all open-circuit keys, as is clearly shown in 
the drawings accompanying this specifica 
tion. The instruments consist, esentially, of 
a type-wheel shaft h, positively driven and 
on which are mounted an escape-wheel i, an 
interrupter ratchet-wheel k, and an insulated 
hub g', carrying an arm g and a trailerg. 
Any suitable unison device may be mounted 
on the shaft it. A sleeve h', to which are se 
cured two type-wheels II and H', moves freely 
on and turns with the shaft h. An insulated 
circuit-spring g bears on the hub g’, insulated 
from the shaft h. The trailerg is adapted 
to sweep successively over the metallic con 
tacts g', insulated from one another in the 
sunflower G. These contacts g are respect 
ively connected by conductors 24 to the key 
levers n'. The escape-wheel i is controlled by 
anchor-pallets i', connected with a lever , 
mounted on a trunnion and carrying a po 
larized armature it, adapted to be vibrated 
by alternating currents in the coils of the es 
capement-magnets I and I'. When the type 
wheel shaft, h rotates, the ratchet-wheel I 
causes the bent arm or lever k' to vibrate, 
thereby interrupting the printing-line circuit, 
at the insulated contacts i' and k. The type 
wheels H and H are shifted by means of an 
arm l engaging ill a groove in the sleeve J'. 
The arm l is mounted on a shifting-rod l', 
which is solicited by the lever l, supported 
on a trunnion l and carrying the armature 
l of a shifting-magnet L. An insulated arm 
l, mounted on the trunnion l, makes contact 
with the insulated circuit-springs li and ls. 
The electro-magnet L actuates the shifting 
lever l to shift the type-wheels II and H'. A 
printing electro-magnet M controls a lever n, 
to which at its extremity is pivoted a pawl 
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m", engaging in a rack n', attached to the 
usual devices for presenting a sheet of paper 
to the impression devices. The printing 
hammer 27, mounted on the rod ni', is actu 
ated by the level 777 through the intervention 
of devices controlled by the printing-magnet 
M, as fully shown and described in the appli 
cation to which previously attention has been 
directed. 
The characters are arranged on the periph 

eries of the respective type-wheels H and H' 
in the Same radial line, so as to deliver the 
impressions in One and the same line on a 
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sheet of paper. The keys 7 are arranged in 
two ranges or series N and N', one series hav 
ing relation to the type-wheel Hand the other 
series having relation to the type-wheel H. 
These keys, devices, and circuits connected 
therewith and brought into operation there 
by determine from which type - wheel any 
character represented by one of said keys 
shall be impressed. 
The electrical circuits will first be traced 

and the operation of printing a message si 
multaneously on both instruments will be 
hereinafter fully described. 
The electrodes of the type-wheel line-bat 

tery T are connected by conductors 1 to the 
springs fand f' of the pole-changer F", and 
thence by the conductor 2 from the anvils f* 
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and f' to the springs c' and c and from the 
lever f to the springs c* and c' of the alter 
nator C. The alternator- spring cº is con 
nected to earth by the conductor 3, and the 
spring c is connected by the conductor 4 to 
the coils of the electro-magnet of the polar 
ized relay P; thence the circuit is directed 
by the conductor 5, which branches by the 
lines 6 in parallel circuit to the coils of the 
electro-magnets I and I" in the instruments 
numbered 1 and 2, and thence by the con 
ductors 7 to the coils of the double-contact 
neutral relays Othrough the same, and thence 
by the conductors S and through the resist 
ancesR to earth at the respective instruments. 
The circuit of the local battery it at the cen 

tral station is closed alternately through the 
neutral electro-magnets B and Band to one 
electrode by the lines 10 and the contacts p and 
p° of the polarized relay P, the tongue of said. 
relay being connected to the other electrode 
by the conductor 11. 
The circuit of the printing-battery J at the 

central station is adapted to be connected i! 
series to the respective electro-magnetic de 
vices of the two connected instruments num 
bered 1 and 2. From earth at instrument 
No. 1 the circuit passes by the conductors 
20 directly to the anvils n' of one series of 
keys N' and the conductors 21 and 22 and ? 
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through the coils of a neutral relay U to the 
anvils nº of another series of keys N. The 
circuit is normally interrupted at these an 
vils; but when a key in series N' is depressed 
said circuit is closed through said key-lever 
in and the conductor 23 to the contact-bar n, 
and thence to the lever n of a key in the 
series N and by a conductor 24 to a contact 
g4 of the sunflower G. When a correspond 
ing key in series N is depressed, the circuit 
is closed by the conductor 21, the coils of elec 
tro-magnet U, the conductor 22 to the anvil 
in, and thence by the conductor 24 to the same 
sunflower-contact g. When the trailer g 
rests on said contact, the circuit is through 
said trailer g of the hub g’, brush g, switch 
points, switch-bar S, resistance R', and the 
conductor 25 to one electrode of the printing 
battery J, thence from the other electrode by 
the conductor 26 to the unison electro-magnet 
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D, through the coils of the same, and by the 
conductor 27 to the pole-changer electro-mag 
netF, through the coils of the same, and thence 
by the line-conductor 28 and the resistances 
R. to the switch-bar S and from one contact 
s' of said switch to earth by the conductor 29. 
By reversing the switches at instruments 
Nos. 1 and 2 the instrument numbered 1 is 
adapted to receive and the instrument num 
bered 2 to transmit messages. At the central 
station the unison cut-out operates to short 
circuit the pole-changer magnet F by means 
of the conductors 27 and 30, the springs eand 
e', the metallic disk e, and the contact e' on 
the insulated disk e' when the alternator C 
is arrested at the unison position. 
The branch circuits of the printing-battery 

J are precisely similar at two connected in 
struments and will be described by the em 
ployment of similar letters and figures to 
designate like parts at the instruments num 
bered I and 2. 
The branch circuits of the printing-battery 

J have their origin at the resistances R.' and 
diverge (in parallel with the circuits to earth 
through said resistances) by the conductors 40 
to the insulated contacts lic of the interrupter 
levers k', and, when the type-wheels H and 
H' are at rest, by the insulated anvils lic and 
conductors 41 to the tongues O of the double 
contact neutral relays O. When said tongues 
o impinge against the back contacts o' of said 
relays, as in Fig. 1, the circuit is closed by 
the same, through the conductors 42, to the 
insulated levers l on the trunnions l of the 

spring-conductors l, the resistances R., and 
the conductors 43 to the electro-magnets L, and 
through the coils of the same and the con 
ductors 44 to earth. When the magnets L, 
are energized, the armatures l are attracted, 
moving the levers l to shift the type-wheels 
II and H' and the insulated levers l, moving 
with said levers l, and just before the type 
wheels II arrive in the required position 
make contact also with the insulated springs 
l, and the second branch circuits are thereby 
closed through the conductors 45, the coils 
of the printing-magnets M, and by the con 
ductors 46 to earth. The circuit by the con 
ductors 47 from the coils of the printing 
magnet M to the front contacts of the relays 
o' are open at said contacts. 
To clearly understand the operation of the 

branch circuits above described, it must be 
observed that the type-wheel line-circuits are 
always closed with positive or negative cur 
rents in parallel through the escapement 
magnets I and I", the relay-magnets O, and 
resistances R., excepting when one of the re 
sistances and relays are cut out in order to 
close the branch printing-circuits last traced. 
To close these branch circuits through the 
back contacts o' of the double-contact relays 
O, a keyn, in the series Nat instrument No. 1 
must be depressed, closing the printing-cir 
cuit through the anvils ªnnº, the conductors 22, 
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coils of the single-contact relay-magnet U, 
and the conductor 21 to earth. The magnet 
U is thereby energized, attracting its arma 
ture al, causing the lever at to close a short cir 
cuit from the escapement-magnets I, by the 
conductor 4, to said lever at', thence through 
the front contact at and the conductor 49 to 
earth. This short-circuits the double-contact 
relay O and the resistance R in the type 
wheel line-circuit at the transmitting-instru 
ment No. 1. The type-wheel line-circuits be 
ing in parallel, the currents divide in propor 
tion to the relative conductivity of the two 
branch lines, the greater portion of the cur 
rent going to earth at the instrument num 
bered 1, and a weak current passing through 
the relay-magnets O at the instrument num 
bered 2. The levers O of the relays O will 
consequently fall against their back contacts 
O' at both instruments, as shown, and the lo 
cal shifting and printing circuit will be in 
this case closed, as described. 
To print with the type-wheels II" in thei; 

normal positions, it is necessary to close a 
branch circuit only through the printing-mag 
nets M. When a key in the series N' is de 
pressed, the printing-line circuit is closed di 
rectly to earth through the anvil n° and the 
conductor 20. The similar resistances in the 
type-wheel lines are in parallel circuit at both 
instruments. The normal strong currents in 
these circuits energize equally the magnets of 
the relays Oat both instruments, causing their 
levers O to close the branch printing-circuits 
through their front contacts o', thence by the 
conductors 47 to the printing - magnets M, 
through the coils of the same, and by the con 
ductors 46 to earth, and an impression is taken 
from the type-wheels II" normally in such po 
Sition. 
The operation of printing on one and the 

same line om a sheet of paper from two type 
wheels in each of two connected instruments 
will be readily understood. The type-wheel 
line-circuits being connected to earth through 
the resistances R, the escapement-magnets I 
and I", and double-contact relays O at the in 
struments numbered 1 and 2, and through 
the polarized relay P, the alternator C, and 
ole-changer contacts f' and f' and springs f 

and f' to the electrodes of the battery T at a 
central station, the alternator-shaft a, being 
solicited continuously by a suitable driving 
force acting on the frictionally-attached pul 
ley a”, the current through one pair of con 
tacts p or 1' on the alternator-disks will be 
in one direction through the polarized relay 
magnet P, causing the tongue p' to vibrate 
to one of its contacts p, which will close the 
local circuit of the battery i, through one es 
capement-lmagnet B, energizing the same and 
causing one pallet b to release one tooth of 
the escape-wheel b. The alternator C then 
revolves one step, and another pair of con 
tacts thereon reverse the circuit through the 
polarized relay P. Its tongue consequently 
moves to the opposite contact p, and the es 

capement-magnet B is energized by the local 
circuit, causing the other pallet l' to release 
another tooth, so that the alternator C Will 
run automatically as long as the line-circuit 
is closed and until the regular order of alter 
nating currents is interrupted. The speed 
can be controlled by the proper regulation of 
the friction of the pulley attachment and by 
changing the lead of the contact-springs bear 
ing on the alternator-disks c. - 
To print a character on the type-wheel Fl, 

to be shifted into position, a key in in the 
series N is depressed at the transmitting-in 
strument numbered 1. When the trailergº 
arrives at the sunflower-contact g, electric 
ally connected with this key, the printing-cir 
cuit is consequently closed, as hereinbefore de 
scribed, and the electro-magnet F of the pole 
changer F attracts its armature f on the 
lever f, thereby reversing in a well-under 
stood manner the direction of current through 
the polarized relay P. Its tongue p' conse 
quently remains against one of the contacts 
of said relay, the armature b of the escape 
mant-magnets B and B' at the alternator C 
is permanently attracted to one magnet, and 
the escape-wheel b on the alternator-shaft (i. 
is consequently arrested. Currents of One 
and the same polarity attract the armatures 
of the escapement-magnets I and I' at both 
instruments, and the type-wheels II and HI' 
are arrested at the same character correspond 
ing to the key depressed at the transmitting 
instrument. The type-wheels HI and II’ be 
ing arrested, the interrupters ke' close the cir 
cuit between the contacts land l. The re 
lays O close circuit at their back contacts o', 
and the branch printing-circuits hereinbefore 
first described now actuate the shifting-mag 
nets L and the printing-magnets MI, and an 
impression is given from the type-wheels H 
after shifting the same into a position CO'- 
responding to the printing-hammer m. When 
the key is released, the printing-circuits are 
interrupted between the key-lever n' and its 
an vil n’º, the shifting and printing magnets 
are demagnetized, and the pawls n', engag 
ing in the racks nº and solicited by the 
springs m, move the paper-presenting de 
vices one notch equal to a space between two 
characters. The pole-changer magnet F is 
simultaneously demagnetized, and the nor 
mal direction of current is thereby restored. 
The alternator C again revolves until ar 
rested in consequence of the depression of a 
key 7, say, in the series N', which causes the 
arrest of the alternator C and type-wheels 
II and II' with equal and strong currents in 
the parallel circuit-lines through the mag 
nets of the double-contact relays (). The re 
lays now close branch printing - circuits 
through their front contacts O' and through 
the printing-magnet M only, as hereinbefore 
described, and a character is impressed from 
the type - wheel II" normally in position. 
Suitable unison devices may be connected 
with the type-Wheel shafts li of the instru 
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ments and additional devices operated by the 
printing-magnets MI for releasing said unison 
devices each time the printing - circuit is 
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closed simultaneously with the release of the 
unison-latch at the alternator C. When a 
key is not depressed, the alternator and all 
instruments connected in line automatically 
I'll n to unison and are then arrested by the 
respective unison-latches. At this position 
a key, when depressed, will close the printing 
line through the trailer g, and consequently 
release the unison-latches. 
To adapt the instruments to a general sys 

tem of intercommunication between numer 
Ous subscribers, each having a combined 
transmitting and receiving instrument at the 
place of business, a system of call, annunci 
ating devices, and means for connecting the 
various subscriber-instruments through their 
respective lines to the electrodes of the type 
wheel and printing batteries at a central sta 
tion become necessary adjuncts of the sys 
tem. Such devices and the circuits for con 
trolling the same are fully illustrated in Figs. 
2, 3, and 4. 

In Fig. 2 the batteries, circuits, and devices 
Controlling the alternator are identical with 
those illustrated in Fig. 1, as hereinbefore 
described, with the exception that the elec 
tl'Odes of the batteries are connected with 
terminals. The type-wheel lines from sub 
scriber-instruments are adapted to be con 
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nected in parallel circuit with the terminal 
v° and the printing-lines in series with the 
terminals v', and these line conductors are 
preferably combined, respectively, with a 
double plug , the conducting portions of the 
plugs to which the lines are connected being 
insulated from one another. The plugs of 
the switch-board V at the central station are 
inserted in double holes in metallic blocks ''. 
The blocks for each printing-line are in elec 
trical connection by the conductor 50 with an 
annunciator - magnet W through the coils 
thereof and by the conductors 51 to the 
switch-bars nuv, thence by a contact av 4 and the 
conductor 52 to one electrode of a local bat 
tery t, thence by the conductor 53 to earth. 
Any number of lines may in this manner be 
connected to the annunciator-magnets in mul 
tiple arc, so that When the lines are to earth 
at the respective instruments a circuit of a 
local battery will be closed through the an 
nunciator - magnets W, which will perma 
nently attract their armatures U and main 
tain out of sight the visual signals, as 1 and 
2, on the drops. When any printing-line 
frominstrument No. 1, for instance-is broken, 
as illustrated by the devices in Fig. 3, the 
branch circuit through the annunciator-mag 
net W, to which the printing-line may be 
electrically connected, will be interrupted, 
and the spring U", attached to the armature 
v', will withdraw said armature, and the 
drop marked 1 will fall, rendering the figure 
there) II visii)le to all attendant in charge it 
the central station. The attendant may then 

450,631 

press the lever lu' into contact with the am Vil 
it closing a branch circuit of the battery J 
through said lever uv, anvil u°, and the con 
ductors 54 to the coils of a self-actuating Morse 
register Y, with a bell attachment through 
said coils, and to the battery t' by the con 
ductor 55. The attendant maintains contact 
between the lever vand the anvil v*until he 
has determined by the number of taps re 
ceived on the bell or dashes on the tape of 
the register the conventional number of the 
subscriber with whom instrument numbered 
i requires a connection and communication. 
The apparatus for sending signals is illus 

trated in Figs. 3 and 4, and consists of an Or 
dinary call-box X, of any known type, in 
which the shaft is usually driven by a Spring 
and gearing wound by a ratchet-connection. 
(Not shown.) The box is provided with a dial 
ac, on which are visible numerals from 1 to 9, 
inclusive. An index-finger ac' is attached to 
the shaft ac°. This shaft carries a metallic 
disk ac*, and a toothed metallic circuit-wheel 
at'. An insulated spring a bears on the teeth 
of the wheel ac', and a vibrating brake ac, in 
sulated from the case, also bears on said wheel 
and may be provided with a hammer a to 
actuate the bell act. When the shaft as is 
turned by a suitable handle, the index will 
point to the required numeral, and the index 
will return to zero when the handle is released, 
and the circuit-spring aº will make the num 
ber of contacts and breaks of circuit indicated 
by that numeral. The shaft ac and the cir 
cuit-wheelacare in electrical connection within 
the case of the call-box X. A lever ac, which 
is pivoted at a' and solicited by the spring at', 
constantly bears against the disk acº. A pro 
jection act on the lever act falls into a notch in 
the disk as at the zero position of the index, 
in which position the lever a contacts with 
stop act. When the shaft at and the disks a 
and ac' are turned by the handle so that the 
index ac' points to the required numeral on the 
dial, the projection act will ride on the periph 
ey of the disk ac, and the lever a will conse 
quently be maintained by the disk in contact 
with the stop a during the time a signal is 
being given by the mechanism of the call 
box X. 
The type-wheel line-circuits in Figs. 3 and 

4 are the same as those illustrated in Fig. 1, 
except that the printing-line circuit is shown 
terminating in a plug at a central station. 
The printing-line from the plug v. at the cen 
tral station is by the conductor 56 to the lever 
act of the call-box X and through the front 
stop ac' to the resistance R', and then as in Fig. 
l, herein before described. 

In order that any subscriber may be called, 
the switch S must stand on the point s' to 
“Receive,” and the printing-circuit will be to 
earth at each instrument and to earth at the 
central station through corresponding annun 
ciator-inagnets W. The subscriber wishing 
to transmit a message turns the switch S on 
points to “Send.’ The printing-line is then 
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broken between the keys and anvils. The 
all nunciator. drop at centual station falls, and 
the attendant thereat then presses the lever 
'u', connected with the said line and annun 
Ciator-magnet circuit, and the subscriber in 
dicates the conventional number of the sub 
scriber-instrument on which it is desired to 
print a message. This is effected by the 
subscriber call-box X by the turning of the 
index - finger ac' successively to the numer 
als On the dial indicating the number, and 
each time allowing the mechanism of the box 
to return to its initial position. When the 
circuit-wheela' revolves, the circuit is through 
the lever ac, the back-stop ac', the conductor 
57, the insulated spring a, the circuit-wheel 
a', the shaft a', and the conductors 5S and 29 
to earth, and the pulsations in line by the 
makes and breaks of the current at the cir 
cuit - Wheel a' cause taps on the bell and 
indentations or dashes on the tape of the 
register at the central station. The attend 
'ant may then connect the instruments by in 
serting the respective line-plugs' in the ter 
lminals at Sald station. 
The circuits of the batteries shown at the 

Central station and the appliances at the re 
Spective instruments are such that local bat 
teries can be dispensed with at subscriber-in 
struments. I do not wish, however, to con 
fine this invention exclusively to this method 
of operating the instruments, since it will be 
apparent to those skilled in the art to which 
it appertains that the escapements may be 
controlled by local batteries closed by the 
contacts of polarized relays included in the 
type-wheel line and that local batteries may 
also be employed in a well-understood man 
ner to control the magnetic devices operat 
ing the mechanism effecting impressions. 

ITaving thus described the nature and ob 
jects of my invention, what I claim as new, and 
desire to secure by Letters Patent, is 

1. A printing-telegraph system comprising 
Sources of electric energy, parallel and series 
circuits, electrical and mechanical devices 
located at a station for alternating the cur 
rents in parallel circuits, arresting devices at 
Said Station responding to electrical impulses 
in a Series circuit, transmitting and receiv 
ing instruments included in said circuits, 
keys in Said instruments, and electrical and 
lmechanical devices responding to said keys to 
close said series circuit and to arrest said al 
ternator, substantially as and for the pur 
poses described. 

2. A printing-telegraph system comprising 
Sources of electric energy, electrical and me 
chanical devices located at a station for al 
ternating the direction of the current in par 
allel circuits, arresting devices at said station 
responding to pulsatory currents in a series 
circuit, transmitting and receiving instru 
ments, keys therein,and electrical and mechan 
ical devices responding to said keys to close 
said series circuit, arrest said alternator, and 
vary the intensity of the current in said par 

allel circuits, substantially as and for the 
purposes described. 

3. A printing-telegraph system comprising 
sources of electric energy at a central station, 
parallel and series circuits therefor, electrical 
and mechanical devices located at said Sta 
tion for alternating the current in said par 
allel circuits, arresting devices at said Station 
responding to electrical impulses in said se 
ries circuits, transmitting and receiving in 
struments, sunflower devices and keys at the 
transmittíng-instruments included in said se 
ries circuits, electro-magnetic devices and re 
sistances at said instruments in parallel cir 
cuits, and electrical devices responding to said 
keys to close said series circuits to cut out the 
resistance in said parallel circuit at a trans 
mitting-instrument and to simultaneously de 
crease the strength of current in the parallel 
circuit to a receiving-instrument, substan 
tially as and for the purposes described. 4. A printing-telegraph system comprising 
sources of electric energy, parallel and series 
circuits, electrical and mechanical devices lo 
cated at a station for alternating the cul'rents 
in the parallel circuits, arresting devices at 
said station responding to electrical impulses 
in the series circuits, transmitting and re 
ceiving instruments in said series circuits, 
sunflowers and keys at the transmitting-in 
struments, electro-magnetic devices at said 
instruments in the parallel circuit, and de 
vices included in the series circuit to close 
the same by the depression of one of Said 
keys through said arresting devices to in 
crease the strength of the current in the par 
allel circuit to a transmitting-instrument and 
to simultaneously decrease the strength of 
current in said series circuit to a receiving 
instrument, substantially as and for the pur 
poses described. 5. A printing-telegraph system comprising 
sources of electric energy at a central station, 
parallel and series circuits therefor, electrical 
and mechanical devices located at said sta 
tion for alternating the currents in Said par 
allel circuits, arresting and unison devices 
at said station and responding to electrical 
impulses in said series circuits, transmitting 
and receiving instruments provided with Sun 
flower devices and keys at transmitters in 
cluded in said series circuits, electro-magnetic 
devices and resistances at said instruments 
in the parallel circuits, and electrical devices 
responding to said keys to close said series 
circuits, whereby the resistances in said par 
allel circuits are cut out at the transmitters 
and the strength of the current in Said par 
allel circuits simultaneously decreased to the 
receivers, substantially as and for the pur 
poses described. 6. A printing-telegraph system comprising 
sources of electric energy at a central station, 
parallel and series circuits, electrical and me 
chanical devices located at said station for 
alternating the currents in said parallel cir 
cuits, arresting, unison, and annunciator de 
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vices at said station and responding to im 
pulses in said series circuits, transmitting and 
receiving instruments provided with sun?low 
ers and keys at the transmitters included in Said series circuits, electro-magnetic devices, 
resistances at said instruments in the parallel 
circuits, and electrical devices responding to 
Said keys to close said series circuits, substan 
tially as and for the purposes described. 

7. A printing-telegraph system comprising 
Sources of electric energy at a station, paral 
lel and series circuits, electrical and mechan 
ical devices frictionally propelled by suitable 
power at Said station and adapted to auto 
matically alternate the currents in said par 
allel circuits, electro-magnetic devices at said 
station and responding to electrical impulses 
in said series circuit, transmitting and receiv 
ing instruments, each provided with two type 
Wheels and sunflowers, two ranges of keys at 
the transmitters, resistances at said instru 
ments included in said parallel circuits, a re 
lay with contacts adapted to short-circuit, said 
resistances, and devices for arresting said type 
wheels and for including said relay in said 
Series circuit by the depression of a key in 
one of said ranges, substantially as and for 
the purposes described. 

S. A printing-telegraph system comprising 
Sources of electric energy at a station, paral 
lel and series circuits, electrical and mechan 
ical devices frictionally driven by suitable 
power at Said station and adapted to auto 
matically alternate the currents in said par 
allel circuits, arresting and unison devices at 
Said station in said series circuit, electro-mag 
netic devices at said station responding to 
electrical impulses in said series circuit, trans 
mitting and receiving instruments provided 
With type-wheels and sunflower devices, two 
ranges of transmitting-keys, resistances at 
Said instruments in said parallel circuit, a relay 
provided with contacts adapted to short-cir 
Culit Said lesistances, and means for arresting 
Said type-wheels, substantially as and for the 
purposes described. 

9. A printing-telegraph system comprising 
Sources of electric energy at a station, paral 
lel and series circuits, electrical and mechan 
ical devices frictionally driven by suitable 
pOWer at Said Station and adapted to auto 
matically alternate the currents in said par 
allel circuits, arresting, unison, and annun 
ciating devices at said station in said series 
circuit, electro-magnetic devices at said sta 
tion responding to electrical impulses in said 
series circuit, transmitters and receivers pro 
vided with sunflowers and keys, resistances 
at said instruments, and a relay provided 
with contacts adapted to short circuit said re 
sistances in said parallel circuit, substantially 
as and for the purposes described. 

10. A printing-telegraph system comprising 
Sources of electric energy at a station, paral 
lel and series circuits, electrical and mechan 
ical devices frictionally propelled by suitable 
power at said station and adapted to auto 

matically alternate the currents in Said par 
allel circuits, electro-magnetic arresting and 
unison devices at said station responding to 7 C 
impulses in said series circuits, transmitting . 
and receiving instruments, sunflowers, trail 
ers, and two ranges of keys at a transmitter 
included in said series circuit, electrical de 
vices, resistances, a double - contact neutral 
relay at said instruments in said parallel cir 
cuits, and a relay with contacts adapted to 
short-circuit said double-contact relay and re 
sistances at a transmitter includedin said se 
lies circuit by the depression of a key in One 
of said ranges, substantially as and for the 
purposes described. 

11. A printing-telegraph system comprising 
sources of electrice energy at a station, paral 
del and series circuits, electrical and mechan 
ical devices frictionally propelled by suitable 
power at said station and adapted to auto 
matically alternate the currents in said par 
allel circuits, electro-magnetic arresting, uni 
son, and annunciating devices at said station 
responding to impulses in said series circuit, 
transmitters and receivers, sunflowers, trail 
ers, and two ranges of keys at each transmit 
ter included in said series circuit, electrical 
devices and resistances, a double-contact re 
lay at said instruments in the parallel cir 
cuits, and a relay having contacts adapted for 
short-circuiting said double-contact relay and 
resistances at a transmitter, substantially as 
and for the purposes described. 

12. A double-line printing-telegraph system 
comprising sources of electric energy at an 
alternating station, parallel circuits and a se 
ries circuit therefor, electro-magnetic and me 
chanical devices at said station for simulta 
neously alternating the direction of the cur 
rent in the parallel circuit, electrical devices 
in the series circuit adapted to arrest the al 
ternator, transmitting and receiving instru 
ments, a sunflower, trailer, and a relay in 
cluded in said series circuit at a transmitter, 
electro-magnetic devices included in said par 
allel circuits both at the transmitter and re 
ceiver, type-wheel shafts in both instruments 
positively driven by suitable power and con 
trolled by said electro-magnetic devices, two 
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type - wheels adjustably mounted on said - 
shafts, electrical and mechanical devices at 
said instruments adapted to shift said type 
wheels and to effect impressions, and keys in 
said series circuit adapted to short-circuit re 
sistances in the parallel circuits at said trans 
mitter, substantially as and for the purposes 
described. 

13. A printing-telegraph system comprising 
sources of electric energy, parallel and se 
ries circuits, electrical and mechanical de 
vices located at a station for alternating the 
direction of the current in the lines in paral 
lel circuit, arresting devices at said station 
responding to pulsatory currents in said Se 
ries circuits, transmitting and receiving in 
strumentS included in Said circuits and each 
having two type-wheels, keys and impression 
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devices in Said instruments, means at said 
instruments for controlling said arresting de 
vices, type-wheel, shifting, and impression de 
vices, and mechanical and electrical devices 
at each instrument responding to equal or 
varying conditions of the current in said par 
allel circuit by the depression of any key at 
a transmitter to arrest said type-wheels at a 
position to present a character thereon, as in 
dicated by the depressed key, to the impres 
sion device, substantially as and for the pur 
poses described. 14. A printing-telegraph system comprising 
type - wheel and printing batteries, parallel 
and series circuits, alternating devices for 
alternating the current in said parallel cir 
cuit, arresting devices for said series circuit, 
and both devices located intermediately in 
said parallel and series circuits, transmitters 
and receivers, escapement-magnets, sunflow 
ers at the transmitters, their contacts, brushes, 
and trailers connected in said series circuit, 
keys normally in open circuit to earth and 
the escapement-magnets of the transmitters 
and receiver's normally in parallel circuit 
through said alternating devices and to earth, 
resistances at Said instruments included in 
said parallel circuits, and a relay adapted to 
cut out said resistances, substantially as and 
for the purposes described. 

15. A printing-telegraph system coimprising 
transmitters and receivers, each having a 
shaft driven by Suitable power, escapement 
devices on said shafts, escapement-magnets 
controlling polarized armatures, two type 
wheels mounted on sleeves adjustably con 
nected with said shafts, fixed sunflower con 
tacts and insulations concentric with said 
shafts or moving synchronously there with, a 
contact-brush bearing on hubs insulated from 
said shafts, trailers mounted on said hubs and 
adapted to sweep over said contacts, two 
ranges of keys electrically connected with said 
sunflower contacts and with one another and 
normally in open circuit, anvils and earth 
connections for keys of One range, anvils, a 
neutral relay, and earth connections to the 
keys of the other range, sources of electric 
energy, parallel and series circuits, alternat 
ing and arresting devices located intermedi 
ately between said transmitters and receiv 
ers, and said escapement-magnets actuated 
by alternating currents in parallel circuit 
from said alternator, substantially as and for 
the purposes described. 16. A printing-telegraph system comprising 
transmitters and receivers, each having a 
shaft driven by suitable power, escapement 
devices on said shafts, escapement electro 
magnets controlling polarized armatures, two 
type-wheels mounted on sleeves adjustably 
connected with said shafts, fixed Sunflower 
contacts and insulations concentrically al 
ranged on said shaft or on shafts moving 
synchronously there with, contact - brushes 
bearing on hubs insulated from said shafts, 
trailers mounted on said hubs and adapted 

to sweep over said contacts, two ranges of 
keys electrically connected with said sun 
flower contacts and with one another and 
normally in open circuit, anvils and earth 
connections for the keys of one range, anvils, 
a neutral relay, and earth connections to the 
keys of the other range, sources of electric 
energy, parallel and series circuits, alternat 
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ing and arresting devices located interme 
diately between said transmitters and receiv 
ers, and the said escapement-magnets actu 
ated by alternating currents in parallel cir 
cuit from said alternator and the series cir 
cuit normally to earth through said arresting 
devices at a receiver and adapted to be con 
nected to earth through said sunflower de 
vices by the keys of said transmitter, sub 
stantially as and for the purposes described. 

17. A printing-telegraph system comprising 
instruments adapted to operate interchange 
ably as transmitters or receivers, escape 
ments and polarized armatures controlling 
type-wheels, electro-magnets controlling said 
armatures, type-wheel line parallel circuits 
to earth through said magnets, a source of 
electric energy having the electrodes there 
of connected through alternating devices lo 
cated between said instruments to earth 
thereat and in parallel circuit by said type 
wheel lines and through the escapement-mag 
nets of any two transmitters and receivers 
and resistances and to earth, and means at 
said transmitting-instruments for cutting out 
said resistances, substantially as and for the 
purposes described. 

1S. A printing-telegraph system comprising 
transmitting and receiving instruments, type 
wheels, and printing-lines, escapements and 
type-wheels, polarized armatures controlling 
Said type-wheels, escapement-magnets, sun 
flowers, electrical devices, and keys adapted 
to be connected there with, sources of electric 
energy, parallel and series circuits therefor, 
current-alternating, pole-changing, and elec 
tro-magnetic controlling and arresting de 
vices located at a Station between said in 
struments, the electrodes of one source of 
energy connected through said pole-chang 
ing and alternating device to earth at said sta 
tion and in parallel circuit through said type 
wheel lines and escapement-magnets to earth. 
at any two instruments, the electrodes of the 
other source of energy adapted to be con 
nected in series through pole-changer mag 
netic devices, sunflower and electrical de 
vices, and keys to earth at said instruments, 
substantially as and for the purposes de 
Scribed. 

19. A printing-telegraph System comprising 
transmitters and receivers having shafts posi 
tively driven, escape-wheels, and two type 
wheels mounted thereon, escapement-magnets 
and polarized armatures controlling said type 
wheels, sunflower devices, two ranges of keys 
adapted to be electrically connected there 
with, type-wheel and printing lines to each 
instrument, resistances and a double-contact 
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neutral relay interposed in the type-wheel 
line at each instrument, a single-contact neu 
tral relay included in the printing-line at a 
transmitter between one range of keys and 
earth, and a short circuit for the type-wheel. 
line through the front contact of said relay 
around said resistance and said double-con 
tact relay at a transmitter, substantially as 
and for the purposes described. 

20. In a double-line printing-telegraph sys 
tem, the combination, with combined trans 
mitting and receiving instruments, of escape 
ment-magnets traversed by alternating cur 
rents in the parallel circuit of a battery, a 
sunflower device normally in a series circuit. 
of a battery, electrical devices for said Sun 
flower, two ranges of keys, the adjacent keys 
in each series connected to the same segments 
of said sunflower device and normally in open 
circuit in said series circuit, resistances in 
said parallel circuit, means for short-circuit 
ing said resistances by the depression of a 
key of one of said ranges, and electrical de 
vices for interrupting said series circuit to 
the other range of keys by the depression of 

... said key, substantially as and for the pur 
poses described. - 

21. In a two-line printing-telegraph system, 
a double-contact neutral relay included in 
parallel circuits of a line-battery to earth both 
at the transmitters and receivers, in combi 
nation with a printing-line battery-circuit to 
earth at transmitters and receivers, a type wheel shaft, two type-wheels adjustably 
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mounted on the sleeve of said shaft, means 
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shifting magnets in parallel circuit with the 
resistances in said printing - circuit, substan 
tially as and for the purposes described. 

24. In a printing-telegraph, the combina 

vices, two ranges of keys, electrical devices, a 
shifting and a printing magnet and devices, a 
circuit-interrupter, means for actuating the 
same, the printing-line circuit adapted to be 
closed through said sunflower devices, single 
contact neutral relay and resistances by one 
of the ranges of said keys and by said double 
contact neutral relay through said inter 
rupter, and printing and shifting magnets in 
parallel circuit with the resistance in said 
printing-circuit, substantially as and for the 
purposes described. 

| 25. In a printing-telegraph, the combina 
tion of a suitably-driven type-wheel shaft, 
mechanical and electrical devices actuated 
by alternating currents in the parallel circuit 
of a line-battery, type - wheels adjustably 

tion of a type-wheel-line battery parallel cir 
cuit, resistances therein, a double-contact 
neutral relay included therein, sunflower de 
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mounted on said shaft, a double-contact neu 
tral relay included in said circuit, a printing 
battery and circuit, sunflower devices, keys 
electrically connected with said devices and 
resistances in said circuit, printing and type 

for shifting said type-wheels, resistances in 
said circuit, impression devices, a printing 
magnet the circuit of which is closed by one 
contact of said relay in parallel circuit with 
said resistances, a shifting-magnet, and elec 
trical devices adapted to close said printing 
line circuit by the other contact of said re 
lay through said shifting-magnet in parallel 
with said printing-lmagnet and resistances, 
substantially as and for the purposes de 
scribed. 

22. In a printing-telegraph, the combina 
tion of a type-wheel line-battery circuit, a 
double-contact neutral relay included there 
in, a printing-line battery-circuit, a resistance 
therein, a printing magnet and devices, a cir 
cuit-interrupter, and means for actuating the 
same, the printing-line circuit being closed 
through said interrupter and printing-magnet 
by one contact of said relay in parallel cir 
cuit with said resistance, Substantially as and 
for the purposes described. 

23. In a printing-telegraph, the combina 
tion of a type-wheel-line battery-circuit, re 
sistances therein, a double-contact neutral 
relay included in said circuit, a printing-line 
battery-circuit, resistances therein, a print 
ing magnet and devices, a shifting magnet 
and devices, a circuit-interrupter, means for 
actuating the same, the printing-line battery 
circuit closed by one contact of Said relay 
through said interrupter, and printing and 

wheel shifting magnets and devices, impres 
sion devices, circuit-interrupting devices and 
means for actuating the same, said keys 
adapted to close the printing-circuit through 
said resistances, and said relays adapted to 
close the printing-circuit in parallel through 
said printing and shifting magnets in paral 
lel circuit with said resistances, substantially 
as and for the purposes described. 

26. A printing-telegraph system comprising 
a type-wheel-line battery and circuit, a print 
ing battery and circuit, alternating and ar 
resting devices located at a central station, 
indicating devices at said station, transmit 
ting and receiving instruments, type-wheel 
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lines in parallel circuit to earth at said in 
struments, printing-linesto earth at said in 
struments, sunflowers and electrical devicés, 
keys at the transmitters connected electric 
ally there with in said printing-battery cir 
cuit to earth and normally open at sail keys, 
a call-box and electrical devices adapted to 
be included in said circuit, a switch in said 
circuit, annunciator-magnets and visual sig 
nals at said station, a local battery and cir 
cuit through the annunciator - magnets at 
said Station, One electrode to earth at said 
Station, and the other electrode to earth 
through said printing-line and adapted to in 
terrupt the printing-line through said annun 
ciator-magnet and cause said signals to drop, 
substantially as and for the purposes de 
Scribed. 

27. A printing-telegraph system comprising 
a type-wheel-line battery-circuit, a printing 
line battery-circuit, alternating and arresting 
devices located at a central station in said 
circuits, indicating and registering devices at 
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said station in the circuit of a local battery, transmitting-instruments having sunflower 
with one electrode to earth, transmitting and 
receiving instruments, type-wheel lines in 
parallel circuit to earth at said instruments, 
printing-lines normally to earth at said in 
struments, sunflowers and electrical devices 
in Said circuit at the transmitters, keys elec 
trically connected with said devices, a switch 
in said printing-line circuit turned to earth 
around said sunflower devices and keys, a 
call-box and electrical devices adapted to be 
connected in said local circuit and printing 
line through said registering devices to cause 
the number at said call-box to be indicated, 
and a similar number of indentations to be 
recorded on the paper strip of said register, 
substantially as and for the purposes de 
Scribed. 

28. In a station alternating device for a 
printing-telegraph system, the combination of 
a type-wheel-line battery and circuit, a print 
ing battery and circuit, a frictionally-driven 
shaft, alternating devices, unison devices, and 
a unison contact-disk, with a single contact 
at unison position mounted thereon, a disk 
connected to Said contact and insulated from 
said shaft, insulated springs bearing on said 
disks, a unison magnet, a detent, a pole 
changer magnet, a pole-changer in the circuit 
of said alternator and type-wheel-line battery, 
a short circuit around said pole-changer mag 
net and through said springs, contact, and 
disk, transmitters and receivers, Sunflower de 
vices, a key adapted to be connected in said 
printing - battery circuit, and operating to 
short-circuit said pole-changer magnet, release 
said unison device, and arrest said alternator, 
substantially as and for the purposes de 
Scribed. 

29. In a call system for a printing-telegraph, 
the combination of a local battery and circuit 
at a station, one electrode to earth at said sta 
tion, annunciator-magnets included in multi 
ple arc in said circuit, visual signals, regis 
tering and magnetic devices adapted to be 
connected in said circuit, transmitting and 
receiving instruments, lines thereto normally 
to earth at said instruments, Switching de 
vices, call-boxes at said instruments, shafts 
and actuating devices in Said boxes, electrical 
devices, indices, and numerals, disKS on Said 
shafts, said disks notched at the Zero position, 
and automatic switches operated by said disks 
with the said transmitter-line to earth, said 
disks adapted to be turned to include said 
electrical devices in the circuit of said bat 
tery and to indicate at said station the call 
sent by any transmitter, Substantially as and 
for the purposes described. 

30. In a call-box for a printing-telegraph, 
the combination of a shaft suitably driven, a 
circuit-wheel thereon, numerals correspond 
ing to the contacts on said wheel, an index 
finger, a disk notched at zero position, an in 
sulated pivoted switch-lever having a V pro 
jection bearing on said disk, a retracting 
spring and insulating contacts for said lever, 

devices and keys, and line-circuits of a local 
battery at a central station connected to said 
lever and adapted to be connected through one 
of Said contacts with said circuit-wheel and 
through the other of said contacts with said 
sunflower devices and keys, substantially as 
and for the purposes described. 

31. In a printing-telegraph system, the com 
bination of a local battery and circuit, one 
electrode to earth at a central station, annun 
ciator-magnets at said station in multiple 
arc in said circuit, transmitting and receiv 
ing instruments, conductors normally con 
nected through said magnets and to earth at 
said instruments, electro-magnetic register 
ing devices at said station in a branch circuit 
of said battery, and key-levers with two con 
tacts, each lever normally in said circuit with 
one of said conductors through a back con 
tact and adapted by the depression of said 
lever to break said circuit and close said 
branch circuit through a front contact and 
through Said registering devices and one of 
said conductors, substantially as and for the 
purposes described. 

32. In a printing-telegraph system, the com 
bination of a local battery and circuit, one 
electrode to earth at a station, annunciator 
magnets at said station in multiple arc in 
said circuit, transmitting and receiving in 
struments, conductors normally connected 
through said magnets and to earth at said in 
struments, bell and registering devices at 
said Station in a branch circuit of said battery, 
and key-levers with two contacts, each lever 
normally in said circuit with one of said con 
ductors through a back contact and adapted 
by the depression of said lever to interrupt 
said circuit and close said branch circuit 
through a front contact and through said reg 
istering device and one of said conductors, 
Substantially as and for the purposes de 
scribed. 

33. A double-line printing-telegraph system 
comprising sources of electric energy at a sta 
tion, parallel and series circuits, electro-mag 
netic and mechanical devices at said station 
for simultaneously alternating the direction 
of the current in the parallel circuit, electri 
cal arresting and unison devices in the series 
circuit for arresting said alternator, transmit 
ting and receiving instruments, a sunflower, 
trailer, and contact-springs included in said 
series circuit at a transmitter, electro-mag 
netic devices included in said parallel cir 
cuits at a transmitter and receiver, type 
wheel shafts in said instruments positively 
driven by suitable power and controlled by 
said electro-magnetic devices, two type-wheels 
adjustably mounted on each of said shafts, 
electrical and mechanical devices at said in 
struments adapted to shift said type-wheels 
and to effect impressions, and keys and a re 
lay included in said series circuit to short 
circuit a resistance in said parallel circuit 
through a contact of said relay at the trans 
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mitter, Substantially as and for the purposes 
described. 

34. A double-line printing-telegraph system 
comprising sources of electric energy at a sta 
tion, parallel and series circuits, electro-mag 
netic and mechanical devices at said station 
for simultaneously alternating the direction 
of the current in the parallel circuit, electri 
cal arresting and unison devices in the series 
circuit for arresting said alternator, transmit 
ting and receiving instruments, a sunflower, 
trailer, and a relay included in said series 
circuit at a transmitter, electro-magnetic de 
vices included in said parallel circuits at a 
transmitter and receiver, type-wheel shafts 
in said instruments positively driven by suit 
able power and controlled by said electro 
magnetic devices, two type-wheels adjustably 
mounted on each of said shafts, a unison de 
vice mounted on said shaft, electrical and 
mechanical devices at Said instruments adapt 
ed to adjust said type-wheels and to effect 
impressions, and keys included in Said series 
circut to short-circuit a resistance in Said 
arallel circuit at the transmitter, substan 

tially, as and for the purposes described. 
35. A double-line printing-telegraph System 

comprising sources of electric energy at a sta 
tion, parallel and series circuits therefor, elec 
tro-magnetic and mechanical devices at Said 
station for simultaneously alternating the di 
rection of the current in the parallel circuit, 
electrical and mechanical devices included in 
the series circuit to arrest the alternator, 
transmitting and receiving instruments, a 
Sunflower device included in said Series cir 
cuit at a transmitter, electro-magnetic devices 
included in said parallel circuit at a trans 
mitter and receiver, type-wheel shafts in said 
instruments positively driven and controlled 
by said electro-magnetic devices, a unison 
device, two type-wheels adjustably mounted 
on each of said shafts, electrical and mechan 
ical devices at said instruments adapted to 
adjust said type-wheels and to effect impres 
sions, and keys and a relay included in said 
series circuit to short-circuit resistances in 
terposed in said parallel circuit at the trans 
mitter, substantially as and for the purposes 
described. - 

36. A printing-telegraph System comprising 
a station-alternator mollinted on a shaft fric 
tionally driven by suitable power, springs bear 
ing on contacts and insulations in said al 
ternator, a type - wheel-line battery, a pole 
changer and its actuating-magnet, a printing 
line battery and circuit, a polarized relay, a 
local battery and circuit, escapement-mag 
nets - included therein, a neutral armature 
actuating escapement-pallets, the electrodes 
of the type-wheel battery connected through 
the contacts and lever of the pole-changer to 
springs of said alternator, one Spring con 
nected to earth at Said station and the other 
spring connected in circuit through said po 
larized relay and then in parallel circuit by 
two lines to earth, transmitters and receivers 

450,631 
having escapement-magnetS With polarized 
almatures, sunflowers at the transmitters pro 
vided with brushes, trailers, and contacts and 
open-circuit keys, said pole-changer magnet 
included in said printing-circuit, and the es 
capement-magnets of the transmitter and re 
ceiver included in said parallel circuits and 
operating to automatically control the es 
capement of said alternator by said polarized 
relay and local circuit and to arrest said al 
ternator by the depression of any key of said 
transmitter, substantially as and for the pur 
poses described. 

37. A printing-telegraph system comprising 

75 

a station - alternator and a unison device . 
mounted on a shaft frictionally driven by 
Suitable power, springs bearing on contacts 
and insulations of said alternator, a type 
wheel-line battery, a pole-changer, a unison 
releasing device and its actuating-magnets, a 
printing-line battery-circuit, a polarized re 
lay, a local battery and circuit, escapement 
magnets included therein, a neutral arma 
ture actuating escapement-pallets, the elec 
trodes of the type-wheel battery connected 
with the contacts and lever of said pole 
changer and the springs of said alternator, 
one spring connected to earth at said station 
and one spring in circuit with the polarized 
relay-magnets thereat and in parallel circuit 
to transmitting and receiving instruments 
and to earth, said instruments provided with 
polarized armature escapement-magnets, the 
transmitters having open-circuit keys and a 
sunflower device with brush, trailer, and con 
tacts, said pole-changer and unison magnets 
included in said printing-circuit, and the es 
capement-magnets of the transmitter and re 
ceiver included in said parallel circuits, op 
erating to automatically control the escape 
ment of said alternator by said polarized re 
lay and local circuit and to arrest said alter 
nator and release said unison device by the 
depression of any key of said transmitter, 
substantially as and for the purposes de 
Scribed. 

38. A printing-telegraph system comprising 
a station - alternator and a unison device 
mounted on a shaft frictionally driven, springs 
bearing on contacts and insulations of said 
alternator, a type-wheel-line battery, a pole 
changer, a unison device and releasing mech 
anism therefor, a printing-line battery, the 
pole-changer and unison magnets included in 
the printing-line, a polarized armature, es 
capement devices included in the type-wheel 
line, said line connected in parallel to receiv 
ing and transmitting instruments and to 
earth, said instruments provided with polar 
ized-armature escapement-magnets, the trans 
mitters having open-circuit keys, and a sun 
flower device with brush, trailer, and con 
tacts, the escapement-magnets of the alter 
nator included in the type-wheel line and op 
erating to automatically control the escape 
ments of said alternator by said polarized 
armature escapement-magnets to arrest said 
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alternator, and a magnet, to release said uni 
son device by the depression of any key of 
said transmitter, substantially as and for the 
purposes described. 

39. A printing-telegraph system comprising 
transmitters and receivers, each having a 
shaft driven by suitable power, escapement 
devices on said shafts, escapement electro 
magnets controlling polarized armatures, two 
type-wheels mounted on sleeves adjustably 
connected with said shafts, fixed sunflower 
contacts and insulations concentrically ar 
ranged with relation to said shaft or shafts, 
Imoving synchronously there with, contact 
brushes bearing on hubs insulated from said 
shafts, trailers mounted on said hubs and 
adapted to Sweep over said contacts, two 
ranges of key's electrically connected with 
Said Sunflower contact and with one another 
and normally in open circuit, anvils and 
earth Connections for the keys of one range, 
anvils, a neutral relay, and earth connections 
to the keys of the other range, sources of elec 
tric energy, parallel and series circuits, and al 
ternating and arresting devices located inter 
mediately between said transmitters and re 
ceivers, the said escapement-magnets being 
actuated by alternating currents in parallel 
circuit from said alternator, substantially as 
and for the purposes described. 

40. A printing-telegraph system comprising 
translnitting and receiving instruments, each 
having a shaft driven by suitable power, es 
capement devices on said shafts, escapement 
electro-magnets controlling polarized arma 
tures, two type-wheels mounted on sleeves 
adjustably connected with said shafts, fixed 
sunflower contacts and insulations concen 
trically arranged with relation to said shaft 
or shafts, moving synchronously there with, 
contact-brushes bearing on hubs insulated 
from said shafts, trailers mounted on said 
hubs and adapted to sweep over said con 
tacts, two series of keys electrically con 
nected with said sunflower contacts and nor 
mally in open circuit, anvils and earth con 
nections in circuit with one series of keys, 
anvils, a neutral relay, and earth connections 
to the keys of the other series, sources of elec 
tric energy, parallel and Series circuits, alter 
nating and arresting devices located inter 
mediately between said transmitters and re 
ceivers, the Said escapement - magnets actu 
ated by alternating currents in parallel cir 
cuit from said alternator, and resistances in 
said parallel circuits at the transmitters and 
receivers, substantially as and for the pur 
poses described. 41. A printing-telegraph system comprising 
transmitting and receiving instruments, each 
having a shaft driven by suitable power, es 
capement devices on said shafts, escapement 
electro-magmets controlling polarized arma 
tures, two type-wheels mounted on sleeves 
adjustably connected with said shafts, fixed 
Sunflower contacts and insulations concen 
trically arranged with reference to said shaft 

or shafts, moving synchronously there with, 
contact-brushes bearing on hubs insulated 
from said shaft, trailers mounted on said hubs 
and adapted to sweep over said contacts, two 
series of keys electrically connected with said 
sunflower contacts and normally in open cir 
cuit, anvils and earth connections in circuit 
with one series of keys, anvils, a neutral re 
lay, and earth connections in circuit with the 
other series of keys, sources of electric en 
ergy, parallel and series circuits, alternating 
and arresting devices located intermediately 
between said transmitters and receivers, the 
said escapement-magnets actuated by alter 
nating currents in parallel circuit from said 
alternator, said series circuit normally to earth 
through said arresting devices at a receiver, 
resistances in said parallel circuit at the trans 
mitters and receivers and adapted to be con 
nected to earth through said sunflower de 
vices and anvils and keys in one series and 
through anvils and said relay by keys in the 
other series, and the said relay operating to 
cut out said resistances at a transmitter, Sub 
stantially as and for the purposes described. 

42. In a printing-telegraph system, the com 
bination of a type-wheel-line battery and cir 
cuit, a printing-line battery and circuit, al 
ternating and arresting devices located at a 
central station, indicating devices at said sta 
tion, transmitting and receiving instruments, 
type-wheel lines in parallel circuit to earth 
at said instruments, a printing-line to earth 
at said instruments, sunflowers and electrical 
devices, keys at transmitters connected elec 
trically with said sunflowers in said circuit 
to earth and normally open, a call-box and 
electrical devices adapted to be included in 
said circuit, a switch in said circuit, annun 
ciator-magnets and visual signals at Said sta 
tion, a local battery and circuit through said 
annunciator. magnets, one electrode to earth at 
said station, and one electrode to earth through 
said printing-line, operating by means of Said 

3 

7 ? 

75 

So 

OO 

?O5 

? . ? 

switch to interrupt the printing-line through 
said annunciator-magnet and cause a visual 
signal to be given, substantially as and for 
the purposes described. 43. Aprinting-telegraph systein comprising 
a station - alternator and a unison device. 
mounted on a shaft frictionally driven,Springs 
bearing on contacts and insulations on said 
alternator, a type-wheel-line battery, a pole 
changer and its magnetic devices, a print 
ing-line battery, a polarized relay, a local 
battery and circuit, escapement-magnets in 
cluded therein, a neutral al'mature adapted 
to actuate escapement-pallets, the electrodes 
of the type - wheel-line battery connected 
through the contacts and lever of the pole 
changer to springs of said alternator and to 
earth at said station and through said polar 
ized relay in parallel circuit by two lines to 
earth, transmitters and receivers having es 
capement-magnets and polarized armatures, 
escapements controlling type - wheels, Sun 
flower devices at the transmitter provided with 
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brushes, trailers, and contacts, open-circuit bearing on contacts and insulations on said 
keys, and the escapement-magnets of a trans 
mitter and a receiver included in parallel cir 
cuit adapted to automatically control the es 
capement of said alternator by the polarized 
relay and local circuit and to simultaneously 
arrest said alternator and the type-wheels of 
transmitter and receiver by the depression of 
any key of said transmitter, substantially as 
and for the purposes described. 

44. A printing-telegraph system comprising 
a station - alternator and a unison device 
mounted on a shaft frictionally driven, springs 
bearing on contacts and insulations on said 
alternator, a type-wheel-line battery, a pole 
changer, a unison releasing device and its 
magnetic devices, a printing-line battery, a 
polarized relay, a local battery and circuit, 
eScapement-magnets included therein, a neu 
tral armature adapted to actuate escapement 
pallets, the electrodes of the type-wheel-line 
battery connected through the contacts and 
lever of the pole-changer to springs of said 
alternator and to earth at said station and 
through said polarized relay and in parallel 
circuit by two lines to earth, transmitters and 
receivers having escapement-magnets and po 
larized armatures, sunflower devices at the 
transmitters provided with brushes, trailers, 
and contacts, open-circuit keys, and the es 
capement-magnets of transmitter and receiver 
included in parallel circuit of said type-wheel 
line battery, adapted to automatically con 
trol the escapement of said alternator by the 
polarized relay and local circuit and to ar 
rest said alternator by the depression of any 
key of said transmitters, substantially as and 
for the purposes described. 

45. A printing-telegraph system comprising 
a station - alternator and a unison device 
mounted on a shaft frictionally driven, springs 
bearing on contacts and insulations on said 
alternator, a type-wheel-line battery, a pole 
changel', a unison releasing device and its mag 
netic devices, a printing-line battery, escape 
ment-magnets included in said type-wheel 
line battery, a polarized armature actuating 
escapement-pallets, the electrodes of the type 
Wheel-line battery connected through the con 
tacts and level of the pole-changer to springs 
Of Said alternator and to earth at said sta 
tion and through said escapement-magnets 
and in parallel circuit by two lines to earth, 
transmitters and receivers having escapement 
magnets and polarized armatures, sunflower 
devices at the transmitters provided with 
brushes, trailers, and contacts, open-circuit 
keys, and the escapement-magnets of a trans 
mitter and a receiver included in said parallel 
circuit, adapted to automatically control the 
escapement of said alternator and arrest the 
same by the depression of any key of said 
transmitter, Substantially as and for the pur 
poses described. 

46. Aprinting-telegraph system comprising 
a station - alternator and a unison device 
mounted on a frictionally-driven shaft, springs 

alternator, a type-wheel-line battery, a pole 
changer and its magnetic devices, a printing 
line battery, escapement-magnets included 
in said printing-line battery-circuit, a polar 
ized armature actuating escapement-pallets, 
the electrodes of the type-Wheel line con 
nected through the contacts and lever of the 
pole-changer to springs of Said alternator, 
one spring connected to earth at Said Station 
and the other spring connected through said 
escapements and in parallel circuit to earth, 
transmitters and receivers having escape 
ment-magnets, escapements and type-wheels, 
sunflower devices at the transmitters pro 
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vided with brushes, trailers, and contacts, 
open-circuit keys, and the escapement-mag 
nets of a transmitter and a receiver included 
in parallel circuit, adapted to control the es 
capement of said alternator and to simultane 
ously arrest the same and the type-wheels of 
said transmitter and receiver by the depres 
sion of any key of said transmitter, substan 
tially as and for the purposes described. 

47. Aprinting-telegraph system comprising 
a station - alternator and a unison device 
mounted on a frictionally-driven shaft, springs 
bearing on contacts and insulations on said 
alternator, a type-wheel-line battery, a pole 
changer, its magnetic devices included in a 
printing - line battery - circuit, escapement 
magnets in said type-wheel line, a polarized 
armature adapted to operate pallets, the elec 
trodes of the type-Wheel-line battery con 
nected through tile contacts and lever of the 
pole-changer to springs of said alternator, 
one spring connected to earth at said station, 
the other spring connected in parallel circuit 
to earth, transmitters and receivers provided 
With escapement-imagnets included in said 
parallel circuit, sunflower devices with their 
brushes, trailers, and contacts, and normally 
open-circuit ke?s, the said pole-changer mag 
net and the escapement-magnets of said alter 
nator adapted to control the escapement of 
the alternator and release the unison device 
by the depression of a key of a transmitter, 
substantially as and for the purposes de 
scribed. 

48. A printing-telegraph system comprising 
sources of electric energy, type-wheel and 
printing-line circuits, an alternator and pole 
changer for alternating the direction of the 
current in the type-wheel line, a unison de 
vice on the alternator-shaft and releasing 
devices therefor, arresting devices for said 
alternator, receiving and transmitting instru 
ments. In parallel in said type-wheel-line cir 
cuit and in series in the printing-line, sun 
flower devices and open-circuit keys at the 
transmitting-instrument, and arresting de 
vices for the type-wieel shafts at said receiv 
ing and transmitting instruments, unison de 
vices mounted on the type-wheel shafts, and 
releasing mechanism therefor, substantially 
as and for the purposes described. 

49. A printing-telegraph system comprising 
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a station, Sources of electric energy, printing contacts of said polarized relay to automati 
and type-wheel line circuits, an alternator 
and pole - changer at said station for alter 
nating the direction of current in the type 
wheel line, a polarized relay in the type-wheel 
line, local battery-circuits adapted to operate 
neutral escapement-magnets to arrest said 
alternator, the magnets of the pole-changer 
included in the printing-line circuit, a mag 
netic unison releasing device controlled by 
the printing-line circuit, and a unison cut 
out on the alternator-shaft, substantially as 
and for the purposes described. 

50. A printing-telegraph system comprising 
a Station, Sources of electric energy, printing 
and type - wheel line circuits, an alternator 
and pole - changer and the magnets there 
of interposed in the printing-line circuit, a 
lmagnetic unison releasing device in said 
printing-line circuit, a polarized-armature 
escapement-magnet included in the type 
Wheel line and adapted to arrest the alterna 
tor, transmitting and receiving instruments 
having polarized armature-escapement mag 
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nets included in parallel in the type-wheel 
line, Sunflower devices, and open-circuit keys 
at said instruments connected in series with 
the printing-line circuit, substantially as and 
for the purposes described. 

51. A printing-telegraph system comprising 
a station, printing and type-wheel line cir 
cuits, an alternator, its shaft and escape 
wheel, a pole-changer, a polarized relay in 
cluded in Said type-wheel-line circuit, a local 
battery-circuit, neutral escapement-magnets, 
their armature and pallets, the said magnets 
adapted to be included in said local battery 
circuit by the contacts of said polarized re 
lay to automatically control said alternator, 
and transmitting and receiving instruments 
provided with polarized - armature escape 
ment-magnets included in parallelin the type 
Wheel-line circuit, substantially as and for 
the purposes described. 

52. A printing-telegraph system comprising 
a station, printing and type-wheel line cir 
cuits, an alternator, its shaft and escape 
Wheel, a pole-changer, a polarized relay in 
cluded in said type-wheel-line circuit, a local 
battery-circuit, neutral escapement-magnets, 
their armature and pallets, the said magnets 
adapted to be included in said local battery 
circuit by the contacts of said polarized re 
lay to automatically control said alternator, 
transmitting and receiving instruments hav 
ing polarized-armature escapement-magnets, 
and double-contact neutral relays included 
in parallelin said type-wheel-line circuit, sub 
Stantially as and for the purposes described. 

53. A printing-telegraph system comprising 
a station, printing and type-wheel line cir 
cuits, an alternator, its shaft and escape 
wheel, a pole-changer, a polarized relay in 
cluded in said type-wheel-line circuit, a local 
battery-circuit, neutral escapement-magnets, 
their armature and pallets adapted to be in 
cluded in said local battery-circuit by the 

cally control said alternator, transmitting and 
receiving instruments, polarized - armature 
escapement-magnets and double-contact net 
tral relays included in parallel in said type 
wheel-line circuit, and a relay included in the 
printing-line circuit at each instrument for 
short-circuiting one of said relays by the de 
pression of any key at the transmitter, Sub 
stantially as and for the purposes described. 

54. A printing-telegraph system comprising 
a station, printing and type-wheel line cir 
cuits, an alternator, its shaft and escape 
wheel, a pole-changer for alternating the di 
rection of current in the type-wheel line, a po 
larized relay included in said type-wheel-line 
circuit, local battery-circuits, neutral escape 
ment-magnets, their armature and pallets, 
the said magnets adapted to be included in 
said local battery-circuit by the contacts of 
said polarized relay to control said alternator, 
transmitting and receiving instruments, polar 
ized-armature escapement-magnets, double 
contact neutral relays included in parallel 
in said type-wheel-line circuit, a relay in 
cluded in the printing-line circuit between a 
key, an vil, and an earth connection, a Sun 
flower device, and open-circuit keys in the 
printing-line, substantially as and for the 
purposes described. 

55. A printing-telegraph system comprising 
a station, printing and type-wheel line battery 
circuits, transmitting and receiving instru 
ments having polarized - armature escape 
ment-magnets and neutral relays included in 
parallel in the type: wheel-line circuits, resist 
ances interposed in said line between saidre 
lays and earth connections, a relay in the print 
ing-line circuit adapted to short-circuit one 
of said relays at a transmitter, Sunflower 
contacts, a brush, and a trailer, open-circuit 
keys interposed in the printing-line circuit, 
and a switch and resistance in the type-wheel 
lines to vary the strength of the current in 
said parallel line - circuits, substantially as 
and for the purposes described. 

56. A printing-telegraph system comprising 
a station, printing and type-wheel line cir 
cuits, transmitting and receiving instruments, 
polarized-armature escapement-magnets and 
double contact neutral relays and resistances 
interposed in said type - wheel line, Sun 
flower devices with contacts, brushes, and 
trailers, open-circuit keys, interrupters, and 
a relay included in the printing-line, the said 
relay short-circuited by the depression of a 
key at a transmitter, substantially as and for 
the purposes described. - 

57. A printing-telegraph system comprising 
a frictionally-driven type-wheel shaft, me 
chanical and electrical devices actuated by 
alternating currents in parallel circuit of a 
line-battery, type-wheels adjustably mounted 
on said shaft, double - contact relays in 
cluded in parallel circuit of said battery, a 
printing battery and circuit, resistances in 
cluded therein, printing and type-wheel shift 
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ing magnetic devices, impression devices, sun 
flower devices, keys electrically connected 
With Said devices and adapted to close said 
printing-battery circuit through said resist 
ances, said relays adapted to close the print 
ing-circuit in parallel through said printing 
and shifting magnets in parallel with said re 
sistances, and a single-contact relay adapted 
to cut out resistance and one of said double 
contact neutral relays in one branch of said 
type-wheel-line parallel circuit, substantially 
as and for the purposes described. 

58. A double-line printing-telegraph system 
Comprising sources of electric energy at a sta 
tion, combined transmitting and receiving 
instruments, escapement-magnets traversed 
by alternating currents in parallel of a bat 
tery-circuit, a sunflower device normally in a 
Series circuit of a battery, electrical devices 
for Said Sunflower device, two ranges of keys, 
adjacent keys in each series connected to the 
Same segments of said sunflower device and 
normally open in said series circuit, resist 
ances in Said parallel circuit, means for short 
circuiting said resistances by the depression 
of a key of said ranges, electrical devices for 
interrupting said series circuit to the other 
range of keys by the depression of said key, 
unison magnetic devices at the transmitters 
and receivers, and unison devices at said sta 
tion, the keys of the transmitters adapted to 
permit of the closing of the printing-circuit and 
simultaneously of the release of the unison 
devices at the alternating station and of the 
instruments included in circuit, substantially 
as and for the purposes described. 

59. A printing-telegraph system comprising 
an alternator, magnetic escapement, and uni 
Son devices at a station, printing and type. 
wheel line circuits, transmitting and receiv 
ing instruments having escapement devices 
and double-contact relays included in par 
allel in the type-wheel line, open-circuit keys, 
a sunflower device with contacts, brush, and 
trailer, an interrupter, resistance, and a switch 
included in the printing-line circuit, the dou 
ble-contact relay adapted to close a parallel 
circuit of the printing-line in parallel with 
the resistance through the printing-magnet 
and the shifting-magnet, substantially as and 
for the purposes described. - 

60. A printing-telegraph system comprising 
an alternator, magnetic escapement, and uni 
Son devices at a station, printing and type 
wheel line circuits, transmitting and receiv 
ing instruments having escapement devices 
and double-contact relays included in paral 
lel in the type-wheel line, open-circuit keys, 
relays to short-circuit the double-contact re 
lay at a transmitter, sunflower devices with 
contacts, brushes, and trailers, resistances 
and switches included in the printing-line 
circuit, the double-contact relays adapted to 
close parallel circuits of the printing-line 
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through the resistances, and the printing and 
shifting magnets, substantially as and for the 
purposes described. 

61. A printing-telegraph system comprising 
a station, printing and type-wheel line cir 
cuits, transmitting and receiving instruments 
having polarized-armature escapement-mag. 
nets, and double-contact neutral relays and 
resistances included in parallel circuits of the 
type-wheel line, the neutral relays adapted to 
close parallel circuits of the printing-line to 
actuate the printing mechanism, substantially 
as and for the purposes described. 

62. A printing-telegraph system comprising 
a station, printing and type-wheel line cir 
cuits, transmitting and receiving instruments 
having polarized-armature escapement-mag 
nets and double-contact relays and resist 
ances included in parallel circuits of the type. 
wheel line, resistances, an interrupter, and 
switch included in the printing-line, and the 
neutral double-contact relay adapted to close a 
parallel circuit through said interrupter and 
the resistance of the printing-line to actuate 
the printing devices, substantially as and for 
the purposes described. 

63. A printing-telegraph system comprising 
a station ha ving an alternator and arresting 
devices, printing and type-wheel line circuits, 
transmitting and receiving instruments hav 
ing arresting devices responding to currents 
in parallel lines from the arresting devices at 
the station for automatically controlling the 
alternator and type-wheels, resistances and 
printing - magnets in said printing-line cir 
cuits, and double contact relays included in 
said parallel lines and adapted to close a par 
allel circuit of the printing-line through said 
resistances and printing-magnet to effect im 
pressions, substantially as and for the pur 
poses described. 

64. A printing-telegraph system comprising 
an alternator, magnetic escapement, and uni 
son devices at a station, printing and type 
wheel line circuits, transmitting and receiv 
ing instruments having escapement devices 
and double-contact relays included in paral 
lel in the type-wheel line, open-circuit keys, 
sunflower devices with contacts, brushes, and 
trallers, interrupters, printing and shifting 
magnets, resistances, and switches included 
in the printing-line circuits, the double-con 
tact relays adapted to close parallel circuits 
of the printing-line through the resistances, 
and the printing and shifting magnets, Sub 
stantially as and for the purposes described. 
In witness whereof I have hereunto Set my 

signature in the presence of two subscribing 
Witnesses. ? 

SAMUEL IR, ILIN WILLE, 
Witnesses: 

GEO. W. REED, 
J. WALTER DOUGLASS. 
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