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To all whomy it may concer: .

Be it known that I, ROBERT A. FOWDEN, 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 usefunl Improvements

in Printing-Telegraphs, of which the follow-

ing is a specification.
- The principal objects of my invention are
ro first, to provide an efficient, reliable and com-
paratively inexpensive printing telegraphin-

strument; second, to reduce the number of

parts and to simplify the construction of the
mechanical and electrical devices employed
in connection with such instrument; third, to
increase the efficiency and to lessen the num-
ber of circuits and cirecuit eonnections 1n &
printing telegraph instrument; fourth, to pro-
vide compact mechanieal and electrical cir-
cuit controlling devices operating to increase
the efficiency of a printing telegraph instru-
ment or a series of instruments looped to-
aether and to lessen the number of circuits,
electro-magnets and relays in such instru-
ment or instruments; fifth, to insure perfect
synchronism in the movement of the type-
wheel shafts of theinstruments; sixth, to pro-
vide certain of the electro-magnets with sim-
ple, reliable and durable mechaunical appli-
ances, whereby double duty is performed by
them; and seventh, to construct and arrange
the circuit connections of the line conductor
- or conductorsin such manner that accidental

interruption or cutting out of the same ar-
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whereby the operator at each instrument is
apprised of the occurrence of any accident or
- of want of synchronism in the movement of
theinstrumentsin cireuit connected with each
other. | N |

- In a printing telegraph system embodying
features of my invention, use is made of in-
struments connected together by a single line
conductor and provided with duplicate me-
chanical and electrical devices operated syn-
chronously by means of two sets of local eir-
cuits and switches, whereof one set 1s em-
ployed for transmitting, and the other in re-
ceiving, and by means of two line cireuits, of
5o whichoneisavailed of, for releasing and start-

40

45

rests both the receiver and the transmitter, |

| ing the type-wheel shafts and the other for ei-

fecting the printing operations and both of
the said line cireunits traversing thesingle line
conductor. N |

The mechanical and electrical devices at 55

- each instrument comprise a type-wheel shatt,
| an electric motor operated by the armature-

lever of an electro-magnet and a retracting
spring and adapted to revolve said shaft, a
unison lateh for stopping said shaft andhold- 60
ing the retracting springof the motor in ten-
sion at the unison position to permit of the
subsequent starting.of the instrnment under
the influence of the retracting spring of the
mofor, a circuit interrupter, that is, an auto- 65
matic circuit maker and breaker adapted to
break the ordinary or normal line circult
through the coils of relay electro-magnets of
the transmitter and receiver at the unison po-
sition, and aiso adapted to alternately make 7o
and break said ordinary line circult at posi-
tions other than unison in order to operate the
motors and drive the shafts, a detent, toothed
wheel and locking electro-magnet forlocking
the shaft at the unison position and in each 75

printing position with the circuit interrupter

in position for preventing the completion ot
the stroke of the motor, whereby the motoris
adapted to subsequently complete its stroke
and proceed in its customary manner; a sun- 30

| lower device, brush, printing keys and dou-

ble contact unison key; a toothed wheel and
ratchet switch tending to effect an 1mpres-
sion when the type-wheel shait is arrested at.
any position other than the unison position; 83
a three way revoluble switch adapted to break
the local motor circuit at the unison position
and to permit the same to be closed at a po-
sition other than the unison position and
adapted to permit of the actuation of the uni- go
son and locking devices by means of the lo-
cal unison cireuit in order to permit of the
starting of the type-wheel shafts under the
influence of the retracting spring of the mo-
tor, and also adapted to prevent the closing g5
of the local unison circuit after the type-
wheel shaft has been set in motion and until

it is checked bytheordinary operation of the
unison lateh; and a printing electro-magnet
having an armature lever for effecting im- roo
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_ circuit and with S&ld electrical and mechani- |

10

presswns feeding the paper and transferrmn

the unison lateh f1 om the outermost portlon

of its spiral to the innermost portion thereof. |
The set of local unison circuits that is em-
ployed in connection with the unison line

cal devices will now be described and traced.

The local unison circuit at the transmitter

passes from earth through a generator to the
unison contact of the sunﬂower device,thence
to one set of contacts of a normally open
double contact unison key, thence through

‘the coils of the locking electro-magnet and

through the coils of the unison and printing
electro-magnet to earth. It may be remarked

that the unison line cireunit passes from earth

“through a generator, through the unison con-

tact of the sunflower device to the other set
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through a generator,

of contacts of the normally open double con-
tact unison key, and then through a conduec-
tor of high resistance to line, sald conductor
of high resmta,nce serving to effect a proper
dlstrlbutlon of the current in the local and
line unison circuits. Krom the line the uni-
son line circuit passes through the coils of a
relay electro-magnet and throuc-*h a generator
to earth at the receiver. The local unison
circuit -of the receiver passes from earth
through a generator, through the armature
lever of the relay electro-magnet, thence
through the three way revoluble switch and

through the coils of the locking electro-mag--

net and the coils of the printing and unison
electro-magnet, to earth.

The set of 1oca,1 printing and motor cir-
cuits that 1s employed after the unison line
circult has been broken and in connection
with the normal printing line circuit, and the

above described mechanical and electrical de-

vices will now be traced and described.

At the transmitter the normai line circuit
passes from earth through a generator and
through the coils of a relay electro-magnet,
whose armature-lever controls and closes the
local motor circuit through a generator, the

~coils of the motor magnet and through the

three way switeh. 'Thence the normal line
circult passes through the circuit interrupter
to line, and thence through the coils of the
relay electro-magnet at the receiver and to
earth through a generator. Atthe transmit-
ter the local printing circuit is from earth
the sunflower device,
contacts of the character keys, and through
the coils of the locking electro-magnet, and
the coils of the printing and unison electro-
magnet, to earth., At the receiver the local
motor circult is eontrolled by the armature
lever of therelay electro-magnet and is closed
at the three way revoluble SWItCh through the

motor electro-magnet; and the local p11nt1n~:r

circult passes from earth through a generator
and through the contacts of the ratchet switch
and thence through the coils of the printing

and unison electro-magnet to earth.

Assuming that the instruments are in the

‘unison position the operation of starting the

|
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instruments and of printing are as follows:—
The dounble econtact unison key is depressed at

the transmitter, thus closing thelocal unison
circuit through the coilsof thelocking electro-

magnet and throuu*h the coils of the prmtmn*

and unison electro magnet, whereby the uni-
son latch is released and the printing pallet
18 caused to contact with a blank space on

the type-wheel and the paper fed forward,

and whereby the locking bar or detent is
brought into a position forlocking the shaft.
The depression of the unison key also closes
the unison line circuif, therebyenergizing the
relay electro-magnet at the receiver., The re-
lay electro-magnet at the receiver being thus

energized pulls up its armature and closes

the local unison three way revoluble switch

~cireuit through the coils of the locking elec-

tro-magnet and through the coils of the print-
ing and unison electro-magnet, whereby the
unison latch at the receiver is released and
the shaft is locked by the locking bar or de-
tent as at thetransmitter, so that both shafts
are locked in position for holdmﬂ* the retract-
ing springs of their motors in unison. The
unison key at the transmitter isthen released,
thereby breaking the local unison ecircuit
through the coils of the locking electro-mag-
net and through the coils of the printing
and unison electro-magnet of the transmit-
ter and also breaking the unison line cireuit,
so that the relay at the receiver is demaﬂ'-
netized and its armature lever falls back
and breaks the local unison cireuit through
the coils of the locking electro-magnet and
through the coils of the printing and unison
eleetro-magnets of the receiver. Under these
conditions the unison latches at both instru-
ments are permitted to return under the in-
fluence of their retracting springs to the in-
nermost portions of their spirals and the ten-
sion in the respective retracting springs of the
motors causes the type-wheel shafts of both
instruments to be slightly rotated under the
Influence of the motor springs. This rotation
of the shafts causes the three way switches at
the transmitter and receiver to close the local
motor circuits through the coils of the motor

electro-magnets and also causes the circuit

interrupter at the transmitter to make the

normal line circuit through the coils of the re-

lay electro magnets of both instruments and
to subsequently break the same and the re-
peated makes and breaks in the normal line
circult due to the operation of the interrupter
at the transmitter will cause the motor cir-

| cuits to be made and broken at the relay elec-

tro-magnets thereby causing the motors to
actuate the type-wheel shafts and to insure
perfect synchronism of movement, because
each motor is controlled byitsrelay and both
relaysare controlled by the circuit interrupter
at each transmitter. The depression of a let-
ter key causes the local printing circuit to be
closed through it at the transmitter as soon
as the sunflower brush sweeps onto its corre-
Spondmn' contact, and then through the coils
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of the 1oek1nﬂ' electro magnet and through | pression and arresting the type-wheel shaft

the coils of the printing and unison electro-

magnet, whereby the former operates to ar-
rest the type-wheel shaft and the latter re-
leases the unison latch, feeds the paper and
effects an impression of the characters on the
type-wheel corresponding with the characters
of a depressed key. Thelocking electro mag-
net at the transmitter, however, arrests 1ts
type-wheel shaft slwhtly before the motor has
completed its stroke,so that upon the release
of the key the motor will first complete its

stroke and then proceed in the same manner

that it did before the key was depressed. The

arrest of the type-wheel shaft at the trans-

mitter at a character in the manner above de-
scribed causes its cireuit interrupter to come
to rest in position for causing the normal line
circuit to bring the relay eleetro magnet at

the receiver into a condition corleqpondmn‘

with that of the relay electro-magnet at the
transmitter. Under these eucumstances the
relay electro-magnet at the receiver acting

~through its armature-lever, arrests the motm

and the latter arrests the receiver type-wheel
shaft, whereupon the ratchet switch falls be-
tween the teeth of its toothed wheel, and
thereby closes the circuit through the coils of

~ the printing and unison electro-magnet and

30
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effects an impression at the receiver.

. When
the printing key is released at the receiver,

the motor completes its stroke so that both

instruments are antomatically set in motion
and inasmuch as the unison lateh is returned
to its initial position during the printing op-

eration, it follows that other letter keys may
be depressed, in order to print other charac-

ters. If this is not done both instruments
ran to unison and may be again operated in
the manner hereinbefore deserlbed

My invention consists of a printing tele-

graph system provided with relay electro-mag-

nets interposedin the line circuit and adapted

. to control local motor ecircuits at the trans-

50
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mitter and receiver, whereby synchronism in
the movement of the type-wheels of both the
transmitter and the receiver, 1s insnred.

My invention turther consists of a printing
telegraph provided with relay electro-mag-
nets interposed in thelinecircuitand adapted
to control local motor cirenits at both instru-
ments, and a circuitinterrupter located at the
instrument operating as a transmitter and
adapted to control the line circuit.

- My invention further consists of a printing
telegraph provided with a transmitter and re-

ceiver respectively having motors responding

to makes and breaks in a normal line circuit,
whereby an accidental interruption in the
line circuit arrests the motor of each mbtrw
ment in Gorrespondmfr pomtwn

My invention further consists of a printing

teleﬂ'mph provided with motors at each in-
strument responding to makes and breaksin
line produced by the revolution of the type-

~ wheel shaft at the transmitter, a l(_)cal print-
ing circuit and devices for effecting an im-

at the transmitter, whereby the motor at the

‘receiver 1S caused to arrest ifs type-wheel

shaft, and a local printing circuit and devices
at the receiver eontlolled by a ratehet switch
and adapted to effect an impression upon the
arrest of the type-wheel shaft of the receiver.
My invention further consists of a printing
telegraph provided with relay electro-mag-
nets adapted to control local motor ClI‘CllltS
and motors at each instrument and respond-
ing to makes and breals in line produced by
a cireuit interr upter at the transmitter, a lo-

70
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cal printing circuit and devices for effectmﬂ o

an impression and arresting the type- wheel
shatft and a circuit 111ter1uptel at the trans-
mitter, whereby the motor at the receiver is
caused to arrest its type-wheel shaft, and a
local printing circuit and devices at the re-
ceiver controlled by a ratchet switeh and
adapted to effect an impression upon the ar-
rest of the type-wheel shaft of the receiver.
My invention further consists of a printing
telegraph provided with a receiverand a trans-
mitter normally operated by motors respond-
ing to makes and breaks produced inline by
the revolution of the type-wheel shaft of the
transmitter, a local printing cireuit and de-
vices Opelatlllﬂ‘ by the depression of a key at
the transmitter to effect an impression and
arrest the type-wheel shaft before the trans-

‘mitter motor completes its stroke and before

the line circuit is made or broken, whereby
the motor at the receiver arrests its type-

00

95
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wheel shaft and effects an impression through -

the intervention of a loeal printing circuit
and devices controlled by the revolution of
the receiver type-wheel shaft, and whereby

the motors of both instruments are permitted

to again start upon the release of the key and

I05

by the completion of the partlal stroke of the

transm1tter motor.

My i1nvention further conmsts of a plmtmn*
telegraph provided with a receiver and a
tlansmlttel nermally operated by motorsand
local motor circuits controlled by relay elec-

| tro-magnets responding to makes and breaks
-pxodnced in line by a circuit interrupter on

the type-wheel shaft of the transmitter, a lo-

“cal printing circuit and devices Opemtmb g by

the depression of a key at the transmitter to

effect an impression and to arrest the type-

wheel shaft before the transmitter motor com-
pletes its stroke and before the circuit in-
terrupter makes or breaks the line circuit,
whereby the relay electro-magnet at the re-
celver acting through its loeal motor cireuis

-causes the motor to arrest the receiver type-

wheel shaft and whereby the motors of both

ILIO

115

I20

125

instruments are permitted to again start upon

the release of the key and by the completion .

of the partial stroke.cf the transmitter moror.
My invention further counsists of a printing
telegraph provided with a transmitter and

130

receiver each having an electric motor adapt-

ed to drive the type- wheel shaft and respond-
ing to makes and breaks in- -the normal line
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produced by a circuitinterr upterat the frans-
mitter, and each having a unison lateh adapt-
ed to arrest its type- -wheel shaft with the re-

tracting spring of the motor thereof in ten-
sion aud with the cireunit interrupter in posi-
tion for breaking the normal line circuit,
whereby the motors may be permitted to start

under the influence of theirretracting springs
when the shaffs are released.

My invention farcther consists of a printing

telegraph having a transmitter and a receiver

respectively provided with a motor respond-

ing to makes and breaks in a normal line cir-
cuit and driving the type-wheel shaft, a uni-
son latch forlocking the type-wheel shaft in

such position that the retracting spring of
the motor tends to start it, a detent for lock--

“ing said shaft, electro-magnets and circuit

20
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connections for operating said unison latch
and detent, a revoluble switch actuated by
the type-wheel shaft and adapted to cut out

the normal line circuit and include the uni- |

son circuits at unison position of the shaft, a
double contact unison key atthe transmitter
for controlling the local printing circuit and
devices to release the nnison lateh and lock

and unlock the transmitter type- -wheel shaft

and for controlling the unison line circuit to
release the unison lateh and lock and unlock
the receiver type-wheel shaft through thein-
strumentality of a relay and local cireuit.

My invention further consists of a printing |

telegraph having a revoluble wheel provided
with teeth and a ratchet-switch controlling a
local printing circuit and riding onsaid teeth

as the wheel is rotated and entering a space

between said teeth upon the arrest of the
wheel. |
- My invention further consists of a printing

telegraphinstrument provided with a toothed

wheel actuated by a type-wheel shaftand hav-
ing a wide tooth, and a ratchet switch con-
trolling a local printing circuit and tending
to enter the spaces between the teeth of said
wheel upon the arrest of the shaft and re-
strained from such movement at the unison
position of the shaft by the wide tooth.

My invention further consists of a printing
telegraph instrument having an armature le-
ver provided with impr ession and unison latch
actuating devices and having a maﬂ'net for
actuating said armature level

My invention further consists of a printing
telegraph instrument provided with a sun-
flower device comprising a conducting annu-
lus and an annulus having condueting and
insulating segments, an insulated brush
sweeping over eaeh annulus, circull connec-
tions from earth through a generator to the
conducting annulus and through the brush
and conducting segments to character keys
controlling a local printing circuit and to a
double contact unison key controlling said
local printing circuit and also a unison lme
circult.

My invention further consists of a printing

509,430

way revoluble switch moving with thé type-
wheel shaft and adapted to interrupt a local
motor circuift at the unison position and to

permit of the closing of the same at other po-
sitions, and adapted to permit of the closing
of a ecircuit through the coils of & prmtmn*

and unison electro- magnet and through the

coils of a locking electro-magnet at unison po-

sition and to prevent the closing of the ecir-
cuit through said electro-magnets at other po-
sitions.

My invention further consists of a printing
telegraph instrument provided with a circuit

‘interrupter moving with the type-wheel shatt

and adapted to actuate motors at the respect-
ive instruments, a spur-wheel mounted on
said shaft, a detent for engaging said spur-
wheel a,nd arresting the clrcmt interrupter
just before its 'contact passes the segment
over which it is traveling whereby the trans-

mitter motor is a,rlested before the comple-

tion of its stroke.
My invention further conmsts of a printing

telegraph provided with a type-wheel shaft,

an electro-motor and its connectionsiordriv-

70

75
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ing said shaft, and a unison latch adapted to

~arrest said shaft in position for maintaining

the retracting spring of the motorin tension;
and my invention further consists of the 1m-
provements in printing telegraphs hereinaf-
ter described and claimed.

The nature and general features of my in-

~vention will be more fully understood from
‘the following description taken in connection

» 95

100

with the accompanying drawings, forming

part hereof; and in which—

Figure 1, is a diagrammatic view illustrat-

ing a printing telegraph instrument embody-
ing features of my invention and arranged
as a transmitter, and showing also the parts
of said instrument in the unison position with
the retracting springs of the motor held in

tension by the unison latch and the motor.

Fig. 2,18 a similar view of a printing telegraph
instrument embodying features of my inven-
tion and arranged as a receiver. Fig. 3, is a
view partly in suile elevation and partly in
section taken from the top of Sheet 1, and
1llustrating the armature-lever of the prmt-
ing and unison electro-magnet and showing
also mechanism embodying features of my
invention operated thereby, and adapted to
actuate the printing-pallet and unison-lateh.
Fig. 4, is a seetmnal view taken on the line
4—4, of Fig. 3, and illustrating details of con-
struction of the printing pa,llet operating de-
vices. Fig. 5, is an elevational view of the
right hand end of the armature-lever shown
in Hig. 3, illustrating the construction of cer-
tain of the partsthat actuate the unison-lateh.
Fig. 6, 1s an elevational view partly in section
taken from the bottom of Sheet 1, and illus-

trating certain parts of the electrie-motor,

105
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and also showing the means whereby when

the type-wheel shaft is arrested the motor is
likewise arrested. Fig. 7, is a front view of

telegraph mstrument provided with a three | theratchet-switch showmﬂ'the same provided




10

-509,430,_:

Wlth a toothed wheel havmﬂ* a wide unison | descnbed constitutes the subject-matter of an

tooth and also showmg an efﬁclent form of
ratchet-switch which is somewhat distorted

in Ifigs. 1 and 2, for the purposes of diagram- I
‘matic 111ust13,t1011

Fig. 8, is a view of the
sunflower and brush. Flﬂ‘ 9,18 a diagram-
mmatic view illustrating pmtlons of a tvpe-
wheel shaft provided with a spur or toothed
wheel and with a cirenit interrupter coutrol-
ling the circuit of an electric-motor adapted
to drlve the shaft and showing a contact
sweeping over the segments of the circuit
maker and breaker, and a detent for locking
the type-wheel sha,ft before the contact has

application for United States Letters Patent,
serially numbered 456,142, and filed on the
23d day of December, 1‘292 by Job A. Davis
and myself, as joint mventms, and hence is
not specifically claimed herein.

¢, 1s a unison spiral mounted on Lhe type-
wheel shaft @, and plovlded with a spring
controlled unison latch ¢/, adapted to engage

the outer end of the Spiral and thus a,rrest-

the type-wheel shafb a, when the blank space
on the type-wheel a’, is in the position here-
inbefore deblﬂ'n&ted the printing position,
and when the 1et1&ct1nﬂ spring 0, of the

70
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30

15 passed off a segment over which it is travel- { motor is in tension. In this connectwn it
ing, whereby the motor is arrested before the | may be remarked that the arrest of the type-
_complenon of its stroke; _:-:md Fig. 10, is a | wheel shaft a, by the unison lateh ¢’, causes
_perspective view showing certain of the parts | the ratchet- wheel b’, to hold the pam.l b%, and 853

- 1llustrated in Fig. 9. | thus prevent movement of the bar 0%, Whereby

20 In the drawmﬂ's a, is a type-wheel shaft | the retracting-spring 6% is held in tensien SO
afforded freedom of rotary motion in suitable | as to permit of the kub%equent starting of the
bearings, not shown, and provided with a | motors as will be hereinafter fully described.
type-wheela havmw In the present instance d, is a circuit interrupter adapted to pro- go
upon its rim thlrtv nine characters and one duce makes and breaks in the coils of the re-

25 space, not shown. lay electro-magnet, to which the motor elec-

b, is an. electric-motor adapted to drive the | tro-magnet b”] 1espondb and is composed of
type-wheel shaft «, with a uniform step by | aeonductmw disk d’,insulated from the shaft
step movement and comprising a ratchet- | ¢,and plovmed with insulating segments cor- 93

- wheel 0/, and a star or stop-wheel 0% secured reSponduw in position with divisions on the

30 to the shaft a, a bar 6% provided with spring | type-wheel a’, a second conducting disk d?,
controlled pawls bt and U5, for rotating the | insulated from the shaft g, and in electrlcal
ratchet-wheel 0’, and with sto s b and 7, for | connection with the disk d’;#-eontact spring
engaging the star-wheel b% at ornear the com- | @° for the disk d? and an adjustable contact..100- -
pletlon Of the stroke of ea,eh pawl, an arma- | Spl"l[]ﬂ‘ d, for the disk d’.

35 ture-lever 0% and a retracting-spring 0° and e, 1S a type-wheel shaft locking and releas-
motor electro- magnet 0%, for reciprocating the | ing device comprising a spur- -wheel ¢’ , having

bar b%. When the motor electro- magnet b, is | spaces corresponding in number and pomtlon
energized its armature lever b5 shifts the bar with the divisions on the type-wheel o, and 103
b?, toward the right in Fig. 6, thus causing the | a spring controlled armature-lever 62: pro-

40 pawl b*, to engage the ratchet-wheel b, “and | vided with a detent adapted to engage the

-~ rotate the shaft a, 1in the direction of the ar- spaces between the teeth of the spur- ~wheel
row, until the stop 6% meshes with the teeth | ¢’. In this connection it may be remarked
of the star-wheel 0%, and arrests the shaft a, | that in use the adjustable contact spring d? 110
in such position that one of the characters on | is adjusted in such manner that when the

45 the type-wheel a’, is in proper position for | shaft a, is arrested by the armature-lever e~

- permitting an 1mmessmn to be taken from it. | the spring d* occupies a position at or near

- When the motor electro-magnet b, is demag- | the edge of the segment of the disk d’, upon
netized the 1etmet1n@-‘:prmﬂ' b?, shlfts the bm which it is 131:];‘.7’81111{1‘ as shown in Fig. 10, so 115
- b3, toward the left in Fig. 6, thus causing the | that the armature of the electro- motor b, can- |

50 pa,w] b°, to engage the mtchet wheel b’ and | not complete its stroke; and moreover, the
rotate the shaft in the direction of the arrow | condition of the line is not changed by such

~until the stop 07, meshes with the teeth of the | arrest of the type-wheel shaft. However,
“star-wheel 0%, and arrests the shaft @, in such | when the type-w heel shaft a, is arrested by? 120

~ position that the next character of the type- | the unison latch ¢’, the spring d*, rests upon

55 wheel is in proper position for permitting an | an insulating seﬂ'ment of the disk d’. These

- impression to be taken from it. Suabsequent 'a,d;]ustments or peeulmx ities of construction
magnetization and demagnetization of the | are produetive of several advantageous re-
motor electro-magnet b cause the bar b3, to i sults, as will be hereinafter more fully ex- 125
be shifted back and forth with the result that plamed -

60 the pawls b* and % and stops b and U7, rotate | f, Fig. 8, is a sunflower device comprising
the type-wheel 5haft a, with an mtermlttent a 110‘1d1y suppmted conducting annulus f/,
motion and in such manner 'Lhat successive | an annulus f* composed of 1nsulat1nn‘ and
characters on the type-wheel a’, are brought | conducting segments,and a conducting b1 ush 130

- into printing posmon by the actions of the 73, sweeping over the annular parts of the

65 motor. | sunﬂowm and carried by an insulating arm

It may beremarked that the detail construe- projecting from the type-wheel shaft a.

~tion of the type of electro-motor hereinbetore !

47 and f° are printing-keys correspond-




B

~ing with the characters upon the type-wheel

IO

'15

a’, and £, is a double contact nnison key.

500,430

with special reference to -Figs. 1 and 2, and in
this econnection it may be remarked that each

g, is a three-way revoluble switch insulated | instrument is provided with two manual

from the shaft a, and comprising contact-

springs ¢’, ¢* and ¢3 and a hub ¢* in electri-
cal connection with the contacts of the disks
g° and ¢g°. The disk ¢f is provided with one
insulating segment and the disk ¢° is pro-
vided with one condueting segment and these
segments are in alignment with each other
and with the blank space on the type-wheel

a’,and are adapted to contact with the springs |

g’ and g% at unison position for purposes to
be presently desceribed.
I, is a spring controlled printing and uni-

- son magnet armature-lever provided with a

spring controlled pawl/”/, adapted to feed the
rack h°, of a paper-carriage, not shown, and

~with a link /% for operating a pivotal detent

20
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Rt that co-operates with a rack 72° and thus
regulates and limitsthe feed imparted by the
pawl ', to the paper-carriage. Theinterme-
diate portion of this armature-lever /,is pro-
vided with a laterally projecting arm A% hav-
ing an enlarged wedge-like extremity 2%, Fig. 4,
uponwhicharodi,connected withanddepend-

‘ing from a pivotal printing hammer<’,ridesin
such manner that when the armature-lever s,
is pulled up the wedge-like extremity /7, trips

the rod 7, and causes the printing-pallet % to
contact with the paper and take an impres-

sion trom one of the characters on the type-

wheel a’. The armature-lever h,is provided
al or near 1ts free extremity and upon its un-

. . s 8 T |
der side with a wedge /% Iig. 5, that engages

one extremity of a pivotal-lever 3, the other
extremity of which engages one arm 4? of a
bell crank-lever having its other arm 43 in
range of the spring controlled unison-lateh ¢’,
so that when the armature-lever /7, is pulled
up the wedge A8 operating through the in-
strumentality of the levers 7, 7° and 4%, causes
the unison-latech ¢’, to be thrown out of the
outer end of its spiral and when the arma-

of its retracting spring, the unison-latch ¢’,
is again permitted to move under the influ-
ence of its spring into engagement with the
inner end of its spiral. By these means the
pulling up of the armature-lever £, effects im-
pressions, feeds the paper, and releases the
unison-latch. |

q, i1s a ratchet-switch comprising a wheel ¢4,
Kig. 7, mounted upon the shaft a, and pro-
vided with teeth disposed in alignment with
the divisions on the type-wheel a’, and a
ratchet ¢° tending to fall into one of the
spaces between the teeth and close a print-
ing circuit at its free end, when the toothed
wheel ¢* is at rest, and restrained normally

~from such movement by the rotation of the
“wheel, and at unison position by a wide tooth
q°, upon which it rests. '

The set of local unison circuits that is em-
ployed in connection withthe unison line cir-
cnit for starting the instruments from unison
position will now be described and traced

05

ture-lever £, falls back under the influence |

switches k& and %/, that are turned into open
position as shown in Fig. 1, when the instru-
ment is used as a transmitterand into closed
position as shown in Fig. 2, when the instru-
ment is used as a receiver. At the transmit-

ter, Fig. 1, the local unison circuit passes from

earth through a generator 1, by the conduec-
tor I, through the outerannulus f’, of the sun-
flower device, through the brush f*, and the
unison contact segment of the inner annulus

| 72, of the sunflower device f, to the contact

spring 78, of the normally open double con-
tact unison key 7, by a conductor 2. When
the unison key f7, is depressed the circuit
branches. Onebranch constitutes the unison
line ecircuit to be presently described, and
the other branch passes through one of the
contacts 19 of the unison key, thence by

conductors 8 and 4 through the coils of the

locking electro-magnet e° and thence by con-
ductors 5 and 6, to and through the coils of
the printing and iocking electro magnet /2,
and by a conductor 7, to earth. When the
unison key 77, is depressed the branch consti-
tuting the unison line circuit passes from the
other contact £ of the normally open double
contact unison key f7, and then through a
conductor 8, of high resistance toa conductor
9, to the single line cornductor 10, and by the
manual-switech &', and conductor 11, through
the coils of the relay-magnet m, Kig. 2, and
thence by a conductor 12 througha generator

| n, and to earth by a conductor 20, at the re-

ceiver. The local unison circuit of the re-
ceiver, Iig. 2, passes from earth by conduec-
tors 25 and 19 through a generator o, and by
a conductor 15 through the armature-lever m’,
when the relay electro-magnet m, 1s energized
by the line unison circuit. Thence thelocal
unison circuit of the receiver passes by a con-
ductor 16, through the contact springs g° and
g’, of the three-way revoluble switch g, by a
conduector 26, to the conductor 4, and thence
by conductors 5, 6 and 7, through the cotls of
the locking electro-magnet ¢’ and the coils of
the printing and unison electro-magnet /’, to
earth. - .

The set of local printing and motor circuits
that is employed in connection with the nor-
mal printing line circuit, <. e., after the unison
line circuit hasbeen broken, will now betraced
and set forth. .

At the transmitter, Fig. 1, the normal line
circuit passes from earth by a conductor 20,
through the generator n, by a conductor 12,

through the coils of the relay electro-magnet

m, and by eonductors 11 and 21 to the contact
spring d3, of the eircuit interrupter d, thence
by the contact spring d* conductors 22 and
9, to the line conductor10. Thence the nor-
mal line circuit passes by the switch %/, of
the receiver, Fig. 2, and conductors 11, 12 and
20 through the coils of the relay electro-mag-
net m, and generator n, to earth. The local
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printing cireuit at the transmitter is from |

earth through the generator 1,the conductor

I, the sunflower device f, conductors 13, 28

or 29, contacts of the keys f*,

. f%or 19 con-
ductors 14, 3 and 4 through the coils of the

locking electro-magnet €°, thence by the
conductors 5 and 6 through the coils of the

~ unison and printing electro-magnet /’, and

10

thence to earth by the conductor 7. At the
receiver the motor circuit comprises a gen-

erator o, and conductors 15, 16, 17, 18 and 19,

and is controlled by the armature-lever m’, of

 the relay electro-magnet m, and is closed at

~through the generator1; by the conductor 23,
switeh %, and conductor 24, through the con-

20

_3_0.

the three-way revoluble switch g, through the
coils of the motor electro-magnet b, and
the local printing cirenit passes from earth

tacts ¢’ and ¢ of the ratchet-switch ¢, and

thence by conductors 27, 6 and 7, to earth
through the coils of the printing and unison |

electro-magnet #°. However, at unison posi-

tion this circuit is broken by reason of the

fact that the ratchet-switch g, rests upon the
wide tooth ¢°% of the toothed wheel ¢* and

consequently breaks said circuit at the con-

tacts ¢’ and ¢°. - |
‘Assuming that the instruments are in uni-

son position as shown in Figs. 1 and 2, the op-
erations of starting them and of printing are

~as follows:—The double contact unison key

7, is depressed at the transmitter, thus clos-

ing the local unison e¢ircuit 1,2, 3, 4, 5, 6 and

- 35
40

45

hO

- 55
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7 through the coils of the locking electro-mag-
net €%, and through the coils of the printing

‘electro-magnet 7’, it being understood that

the springs ¢’ and ¢° of the three-way rev-
oluble switech g, are in electrical connection
with each other and that the line from the
spring ¢, is broken at the armatute-lever n/,
by reason of the fact that the spring d* of

‘the circuit interrupter d, rests upon an insu-

lating segment. The magnetization of the

locking electro - magnet €%, causes its arma-

ture-lever €% to be pulled down into position
for locking the toothed-wkeel €', and type-
wheel shaft a, and the magnetization of the
printing and unison electro-magnet 2’ causes

its armature-lever A, to be pulled down with !

the result that the pawls A’ and /%, are brought
into position for feeding the paper-carriage,

‘the printing pallet <% brings the paper into

contact with the blank space on the type-
wheel ¢/, and the unigon-latch ¢/, is shifted
out of engagement with the outermost portion
of its spiral ¢. The depression of the double
contact unison key 77, also closes the unison
line cireuit 1, 2, 8, 9,10, £7,11, 12 and 20, thus
energizing the relay electro-magnet m, at the
receiver. '

marked that the conductor 8, of high resist-
ance causes a proper distribution of the cur-
rent from the generator 1, to lineand through
~ the coils of the locking electro-magnet €°, and
through the coils of the printing and anison
~electro-magnet #°.. Therelay electro-magnet
- myat the receiver being thus energized pulls

as shown in Figs.1 and 2. ‘
the shafts causes the three-way switches g, at
the transmitter and receiver to close the lo-

in this conneection it may be re- |

up its armature lever m’, and closes the lo-
cal unison ecireunit 25,19, 15,16, 26, 4, 5, 6 and
7 through the coils of the locking electro-
magnet 3, and through the coils of the print-
ing and unison electro-magnet /°, whereby
the unison-lateh ¢/, at the receiver is re-
leased, and the shaft a, is locked by the de-

tent of the armature-lever €% in precisely the
same manner as at the transmiiter.

The -

70

75

double unison contact key f°, at the trans-
mitter, is then released, thus breaking the lo-

the coils of the locking electro magnet €2 and
through the coils of the printing and unison

‘electro-magnet &Y, of the transmitter and also

breaking the unison line circuit 1, 2, 8, 9, 10,

%’, 11,12 and 20, so that the relay electro-

magnet m, at the receiver 1s demagnetized

‘eal unison cireuit 1,2, 3,4, 5,6 and 7,through -

30

and its armature-lever m/, is permitted to
break the local unison cirenit 25,15, 16, 20,4,

5, 6 and 7, through the coils of the locking
electro-magnet €3, and through the coils of the
printing and unison electro-magnet i, of the
receiver. Under these circumstances the uni-

Q0

son latches at both instruments are permit-

ted to move under the influence of their re-

tracling springs intoengagement with the in-

nermost portions of their spirals and the ar-

mature-levers e?, are shifted into positiontor

releasing the shaft a’, so that the tension 1n
the respective retracting springs 0° of the
motors, causes the type-wheel shafts of both
instruments to be slightly rotated; it being

anderstood that the unison-latehes ¢/, always

arrest the type-wheel shafts in such position
that the retracting-springs 0% are in tension
This rotation of

cal motor eircuit 15, 16, 17,18 and 19, through

05

100
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the motor electro-magnet 0 by reason of the

fact that the contact springs g* and g° are in
clectrical connection with eachother through
the disks g* and ¢°% and also causes the-cir-
cuit interrupter d, at the transmitter to make
the normal line cireuit 20, 12, 11, 21, 22, 9,
(Fig. 1,) 10, &’, 11,12 and 20 (Fig. 2),through
the coils of the relay electro-magnets m, of
both instruments and to subsequently break
and again make thesame. 'The repetition of
ihese makes and breaks in the normal line
circuit due to the ordinary operation of the
circuit interrupter at the transmitter, acting

I10O

115

I20

through the armature-levers m/, of the relay

electro-magnets m, and in connection with
the retracting springs 0% and motor electro-
magnets 0'% will cause the motors b, to pro-
pel the type-wheel shafts ¢, and periect syn-
chronism of movement is insured, because
each motor is controlled by its relay and both
relays are contrclled by the circuit inter-
rapter at the transmitter. This1is important,
because accidental breakage in the line con-
ductor 10, would result in a stoppage of the
transmitter, as well as of the receiver, so that

25

130

the operator at the transmitter would be ap-

prised of the accident and would not attempt
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to transmit messages Wntil the necessary re- | becomes the transmitter and the instrument

pairs had been effected. The depression of

~a letter key, for example, the key 79, at the

10

transmitter, causes the local printing eircuit
1,13, 14, 3,4, 5, 6 and 7 to be closed through it
assoon as thesunflower brush 72, sweeps onto
the contact connected with the conductor 13,

~whereupon the locking electro-magnet €3, and

printing and unison electro-magnet 79 are
energized. Under these circumstances the
locking electro-magnet €3, attracts its arma-
ture and arrests the type-wheel shaft, and the

~printing and unison electro-magnet feeds the

I5
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paper, throws the unison-latch out of action,
and effects an impression on the character of
the type-wheel, that corresponds to the char-

acter of the depressed key. The locking |

electro-magnet €%, at the transmitter, how-
ever, arrests 1ts type-wheel shaft before the
spring d*, has passed off the segment of the
disk d’,over which it is traveling, as shown

1n Fig. 10, and before the motor has com-

pleted its full stroke, as shown by full lines
in Fig. 9. Consequently upon the release of
the key 1% the unison-lateh will be returned
to its initial position and then proceed in the
same manner as it did before the key 7, was
depressed. The arrest of the circuit inter-

rupter at the transmitterin the mannerabove
deseribed, 7. e., with the contact spring d* at

or near the edge of the segment over which
1t 1s traveling, causes the normal line circuit
20, 12, 11, 21, 22, 9, 10, (Fig. 1,) %/, 11, 12 and
20, (Fig. 2,) to bring the relay electro-magnet
at the receiver into a condition correspond-
ing with ‘the condition of the relay electro-
magnet at the transmitter. Under these cir-
cumstances the relay at the receiver acting
through its armature-lever m/, arrests its mo-
tor and the latter arrests the receiver type-
wheelshaft, whereupon the ratchet-switch ¢f,

falls between the teeth of the toothed wheel |

q*, and thus closes the local printing eircuit 1,
23, k, 24,27, 6 and 7 through the printing and
unison electro-magnet 2% and effects an im-
pression at the receiver of the character corre-

sponding tothe characterof the depressed key,

and also releases the unison-latch, and feeds
the paper. When the printing key 74, is re-
leased, the motor at the transmitter completes
its stroke, as shown by dotted lines in Fig. 9,
the unison latches are permitted to return to
their initial positions and both instruments

-are again set in motion. Inasmuch as the

unison latches ¢’, are returned to their initial
positions every time an impression is taken,
1t follows that another letter key, as f% may
be depressed at the transmitter before the
shafts are permitted torun to unison. How-
ever, whenever it becomes necessary or de-
sirable to bring the instruments to unison,
this result may be accomplished by releasing
all the keys, and afterward the instruments
may be again operated in the manner above
described, or the switches % and %, in Fig. 1,
may be closed, and those in Fig. 2 opened,
with the result that the instrument of Fig. 2,

of Ifig. 1 the receiver. -

It will be obvious to those skilled in the art
to which my invention appertains that modi-
fications may be made in details. For ex-

ample, one generator may be emploved at each
‘instrument and the respective circuits may be

derived from it in parallel or use may be made
of a central station and of a plarality of in-
struments, without departing from the spirit
of my invention. | |

Having 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
relay electro-magnets adapted to control local
motor cirecuits at the transmitter and receiver
and responding to makes and breaks in 4 line

cireuit, and a revoluble circuit maker and

breaker interposed in the conductor of said

line circuit and mounted on the transwmitter

type-wheel shaft, substantially as and for the
purposes set forth. | -

2. A printing telegraph system, comprising
relay electro-magnets interposed in the line
circuit and adapted to control thelocal motor-
circuits at the transmitter and receiver, a con-
ducting disk and a disk having peripheral in-
sulations alternating with contacts in elec-
trical connection with the conducting disk
mounted on thetransmitter type-wheel shaft,
and contact springs bearing on said disks and
interposed in the line cirenit, substantially as
and for the purposes set forth. |

3. A printing telegraph system, comprising
a transmitter and receiver provided with mo-
tors responding to makes and breaks in a nor-
mal line ecircuit, a econducting disk and a
disk havingperipheral insulationsalternating
with eontactsin electrical connection with the
conducting disk mounted on the transmitter

type-wheel shaft, and contact springs bearing

on sald disks and interposed in the line cir-
cult, substantially as and for the purposes set
torth. |

{. A printing telegraph system, comprising

-motors at the transmitter and receiver instru-

mentsresponding to makesand breaksinline,
a circuit maker and breaker interposed in the
line eircuit and mounted on the type-wheel
shaft at the transmitter, relay electro-magnets

interposed in the line circuit and adapted to

control the local motor circuit of the trans-

mitter and receiver instruments, a printing

circult and devices at the transmitter inde-
pendent of the line circuit for effecting an
impression and arresting the type-wheel shaft
thereof, a printing cirenit at the receiver and
a ratchet switech and said cireuit controlled
by said switch and adapted to effect an im-
pression upon the arrest of the type-wheel
shaft thereof, substantially as and for the pur-
poses set forth. S

5. A printing telegraph system eomprising
a receiver and transmitter normally operated

by motors responding to makes and breaks

produced in line by the revolution of the type-
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~ ing circuit and devices operating by the de-

pression of a key at the transmitter to effect
an impression and arrest the type-wheel shaft

‘before the completion of the stroke of the

transmitter motor and before the line circuit

is made or broken, whereby the motor at the

IO

receiver arrests its type-wheel shaft and ef-
fects an impression through the intervention
of a local printing circuit controlled by the
revolution of the recelver type-wheel shaft

- and whereby the motors of both instruments

‘are permitted to again start upon the release

~ of the key and by the completion of the par-

20

tial stroke of the transmitter motor, substan-

tially as set forth. . _ S
~ 6. A printing telegraph system comprising
a receiver and a transmitter normally oper-

ated by motors and local motor circuits con-

trolled by relay electro-magnets responding

~to makes and breaks produced in line by a

23

‘cireuit interrupter on the type-wheel shaft of
the transmitter, a local printing cireuit and
devices operating by the depression of a key
‘at the transmitter to ef
~arrest the type-wheel shaft before the com-

‘ect an impression and

pletion of the stroke of the transmitter motor
and before the circuit interrupter makes and

~ breaks theline circuit, whereby the relay elec-

| 3
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tro-magnet at the receiver acting through its

local motor circuit causes the motor to arrest
the receiver type-wheel shaft, and whereby
the motors of both instruments are permitted
to again start upon the release of the key and
by the completion of the partial stroke of the
transmitter motor, substantially as set forth.

7. Aprinting telegraph system comprising
a receiver and a transmitter normally oper-
ated by motors responding to makes and
breaks produced in line by a cireuit inter-
rupter on the type-wheel shaft of the trans-

mitter, a local printing circuit and devices
operating by the depression of a key at the
“transmitter to €

ffect an impression and ar-
rest the {ype-wheel shaft before the comple-
tion of the stroke of the transmitter motor
and before the circuit interrupter makes or
breaks the line cirenit, whereby the motor at

“the transmitter is arrested and arrests its

type-wheel shaft, and whereby the motors of

both instruments are permitted toagainstart
upon the release of the key and by the com-
pletion of the partial stroke of the transmit-

ter motor, substantially as set forth.
- 8. A printing telegraph system comprising
a transmitter and a receiver each having an

electro-motor adapted to drive a type-wheel
shaft and responding to makes and breaks |

in the normal line circuit produced by a cir-

cuit interrupter at the transmitter and each

having a unison lateh adapted to arrest its
type-wheel shaft with the retracting spring

of the motor thereof in tension and with the

circuit interrupter in position for breaking
the normal line circuit, whereby the motors
are adapted to start under the Influence of

|

1

‘wheel shaft of the transmitter, a local print- | of the type-wheel shafts, substantially as sef;

forth. .. | ,_
9. A printing telegraph system comprising
a transmitter and a receiver each having a
relay electro-magnet responding to makes
and breaks in the normal line circuit pro-
duced by an interrupter on the type-wheel
shaft of the transmitter, a motor operating

‘the driving shaft and controlled by the ar-

mature-lever of said relay electro-magnet
through ecircuit connections, and a unison-
latch adapted to arrest its type-wheel shaft
with the retracting-spring of the motor in
tension and with the cireuit interrupter in
position for breaking the normal line circuit,

| whereby the motors are permitted to start

under the influence of their retracting springs
and by the release of the type-wheel shafts,
substantially asand forthe purposesset forth.
- 10. A printing telegraphsystem comprising
a transmitter and a receiver and each pro-
vided with a motor responding to makes and
breaks in a line circuit and adapted to drive

the type-wheel shaff, a unison -device for

locking the type-wheel shaft in such position

that the retracting spring of the motor tends

to start it, a detent for locking said shaft,
magnets for operating said unison-lateh and
detent, a revoluble switch actuated by the
type-wheel shaft and adapted to cut out the
line circuit and include the local unison cir-

-cuit at the unison position of the shaft, a

double contact unison key at the transmitter
for controlling the local printing ecireuit to
release saild unison-device and lock and un-

lock the transmitter type-wheel shaftand for

controlling the unison line eireuit to release
said unison device and lock and unlock the

recelver type-wheel shaft through the inter-

vention of a relay electro-magnet and a loeal
circuit, substantially as and for the purposes
set forth. o |
11. In a printing telegraph system compris-
ing a single line conductor adapted to be in-
cluded in a line circuit, and in a unison line
circuit, a transmitter and areceiver normally
operated by motors responding to makes and
breaks in the iine cireuit and provided with
means for automatically closing the unison
line circuit through said conductor at the
unison position and tor closing the line eir-
cuit throughsaid conductorat other positions,
local motor circeuits at each instrument and g
local printing circuit and devices controlled
by a key at the transmitter and a local print-
ing ecircuit and devices controlled by the

type-wheel shaft at the receiver and a local
-unison ecircuit and devices controlled by a

nnison-key at the transmitter and a local uni-
son circult and devices controlled by a relay
and armature lever and an automatic switeh
on the type-wheel shaft at the receiver, sub-
stantially as and for the purposes set forth.
12. In a printing telegraph system, a'single

| line conductor adapted to be included in a

line circuit and in a unison line circuit, com-

“their retracting springs and by the release ! bined transmitters and receivers normally
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Opemtéd through relay electro-magnets con-

“trolling the 100&1 circuits of motms and re-
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Spondm@ to makes and breaks in said line
circuit and p10V1ded respectively with two
sets of local unison and printing circuits and

‘devices, automatic switches mounnted on the

type-wheel shafts and adapted to include one
set of local cirenits at unison position and
the other set at other positions, and manual-
switches for changing the circuits to cause
the instruments to operate as transmitters
and receivers, substantially as and for the
purposes set forth.

13. A printingtelegraphsystem compnsmw
a receiver and a tlausmltter having unison
and locking electro-magnets and dewces a

relay eleetro magnet at ‘the receiver adapted

to control a loeal unison circeunit through its
armature-lever and through the coils of the
unison and thelocking ele(.,tro magnets at the

receiver, a double contact unison kev adapted |

to elose a local unison ecircuit through the
coils of the unison and locking electm-mag-
nets of the transmitter and to close a unison
line circuit through the coils of the relay
electro-magnet at the receiver, substantially
as and for the purposes set forth. |

14. A printingteleg raph system comprising
a receiver and a transmitter having unison

and loeking electro-magnets and deviee% a
relay eleetro magnet at the receiver ada,pted

to control a local nnison cireuit thr ough its
armature-lever and through the coils of the
unison and of the locking eleotro-magnets_at
the receiver, a double contact unison key
adapted to close one branch of the circuit
through the coils of the unison and locking

|

electro magnets of the transmitter and 1:0‘,

close the othel branch through a resistance
and through the coils of the relay electro-
magnet at the receiver, substantially as and
for the purposes set forth.

15. In a printing telegraph system, a trans-
mitter provided with a line circuit maker and
breaker mounted on its type-wheel shaft and
with a locking electro-magnet and its devices
for arresting the type-wheel shaft and its line
circuit maker and breaker, a local circuit
through the coils of said electro-magnet, and
a unison kev and character keys and their
accessories adapted to make and break said

- local circeunit to stop and release the type-

35

wheel shaft and cause the circuit maker and
breaker to suspend the makes and breaks in
line, substantially as and for the purposes set
forth. -

16. In a printing telegraph system a re-
ceiver provided with a locking and a unison

~ electro- magnet, a local circuit through the

60

coils of said magnets and adapted to be made

and broken by the armature-lever of a relay
magnet responding to makes and breaks in
line, and a revoluble switch mounted on the
receiver type- wheel shaft and adapted toclose
said local eircuit through the locking and uni-
son magnets only at unison posmon substan-
tially as and for the purposes set forth.

!
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17. Ina printing telegraph system, a trans-
mitter provided with a local printing circult
independent of the line circuit, keys and a
type-wheel shaft locking magnet interposed
in said local cireuit, a receiver provided with
a local printing cir emt and its accessories and

‘adapted to antomatically effect printing upon

the arrest of the receiver type-wheel shaft
and electrical and mechanical devices and
circuits independent of the local cireuits and
keys and operating upon the arrest of the
transmitter type-wheel shaft to stop the mo-
tor of the receiver type-wheel shaft, substan-
tially as and for the purposes set fmth

18. In a printing telegraph system, an 1in-
strument provided with a switch tending to
close a local printing circuit and 1"estrained
from such action by the movement of said in-
strament, and at unison position substantially
as and for the purposes set forth.

19. In a printing telegraph instrument, a
locking electro-magnet for arresting the type-
wheel shafti, a printing and unison electro-

magnet, a local circuit having one branch

.Loutrolled by keys and adapted to be closed

through the coils of both of said magnets, and
ha,vmn* the other branch controlled by a
smtch tending to close it through the print-
ing electro- ma,nnet and 1estra,1nec1 from such
ELthOll by the movemeut of the instrument,
and a manual-switch for opening and closing
the second branch circuit fo permit of the
operation of the instrument as a receiver or
transmitter, substantially as and for the pur-
poses set, forth.

20. A printing telegraph system having a
combined tmnsmitting and receiving instru-
ment provided with a switch tending to close
a local circuit and restrained from such ac-

tion by the actuation of said instrument and

means for antomatically restraining such ac-
tion of the switch at unison position, substan-
tially as and for the purposes set forth.
21. A printing telegraph system having a
combined transmitting and receiving instru-
ment, means tending to close a local printing
circuit and restrained from such action by
the actuation of said instrument, means, sub-

stantially as deseribed, for restraining such

action of the switch at the unison position,
and means substantially as deseribed adapted
to open and close said local circuit to permit
of its actuation either as a transmitting or as
a receiving instruoment, substantially as and
for the purposes set forth |

22. A printing telegraph pwwded with an
instrument having a ratchet-switch tending
to closea local -pl*inting circult and restrained
from such action by the rotation of a toothed
wheel, and means for restraining such action
of the switch at unison position substantially

‘as and for the purposes set forth.

23. A printing telegraph provided with an
instrument having a ratchet-switch tending
to close a local printing circuit at positions
other than unison and normally restrained
from such action by the rotation of a toothed-
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~wheel, and a manual-switch for opening and | provided with teeth, and a ratchet-switch

closing said local circuit to permit of the op-

eration of the instruoment as a receiver or as

IO

a transmitter, substantially as a,nd for the | m
'purposes set forth

- 24, A printing telegraph provided with an
instrument having a pivotal-switch tending

-to close a local printing circuit through its
~contacts at positions other than unison and |

restrained from such action by the movement
of the instrument, substantially as and for
the purposes set forth.

25. A printing telegraph provided with an

instrument having a pivotal switch tending
-to close a local printing-circuit through 1its
contacts at positions other than unison and
restrained from such action by the movement

~of the instrument, and a manual-switch for

_25_
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P

~opening and closing sald local circuit to per- |
20
‘recelver or as a transmitter, substantially as

mit of the operation of the instrument as a

and for the purposes set forth.

- 26. A printing telegraph provided with a
toothed-wheel moving with a type-wheel shaft
and a ratchet-switch controlling a local print-

ing eircuit and riding over the teeth of said

wheel as the shaft is rotated and entering a
space between said teeth upon the arrest of

the shaft at positions other than unison, sub-

stantially as and for the purposes set forth
97. A printing telegraph provided with a

toothed-wheel moving with atype-wheel shaft

and a ratchet-switch controiling a local

- printing circuit and riding over the teeth of

said wheel as the shaft is rotated and enter-
ing a space between said teeth upon the ar-
rest of the shaft at positions other than uni-

-son, and a manual-switch for opening and

closmﬂ' said local circuit to permit of the op-
eratwn of the instrument as a receiver and

" transmitter, substantially asand for the pur-
poses set forth |

28. A printing telewraph pxowded with a
toothed wheel moving with a type-wheel shatt
and a pivotal ratehet—smtch whereof one end
18 plowded with contacts contmlhnﬂ' a local
printing circuit and whereof the other end
rides over the teeth of said wheel as the shaft
is rotated and enters a space between the

‘said teeth upon the arrest of the shaft, at
positions other than unison substantmlly as

and for the purposes set forth.
29. A printing telegraph prowded with a

~ toothed-wheel moving with a type-wheel shaft

and a pivotal mtchet—smtch whereof one
end is provided with contacts controlling a
local printing circuit, and whereof the other

‘end rides over the teeth of said wheel as the
shaft is rotated and enters a space between

said teeth upon the arrest of the shaft at po-

sitions other than unison, and a manual-

switeh for opening and closmﬂ' said local

circuit to permit of the Dpelatmn of the in-

6:

‘strument as a receiver and transmitter, sub-

stantially as and for the purposes set forth.
30. The combination, of a revoluble wheel

|

J
T

tending to enter the spaces between said
teeth at positions other than unison and nor-

mally restrained from such action by the
revolution of the wheel, substantmlly as and
for the purposes set forth.

31. The combination, of a levoluble wheel
provided with teeth, and a pivotal switeh
tending to enter the spaces between said
teeth at positions other than unison and nor-

mally restrained from such action by the

revolution of the wheel, substantially as and
for the purposes set for th.

32. The combination, of a revoluble wheel
provided with teeth and a pivotal switeh,
whereof one end is provided with contacts

and the other end tends to enter the spaces

between said teeth at positions other than
unison normally restrained from such action
by the revolution of said wheel, substantially
as and for the purposes set f01th

33. A printing telegraph provided with a

tively wide tooth, a ratchet-switeh control-
ling a local puntmﬂ' circult and tending to
enter a space between said teeth upon the
arrest of the wheel and restrained from such
movement at the unison position by the wide
tooth, and a manual-switch for opening and
010‘51110‘ saidlocal circuit, substantially as and
for the purposes set forth.

11

75

30

‘wheel having a series of feeth and a compara-
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34. A printing telegraph pionded with a -
wheel having a series of teeth and a compara-

tively wide tooth, and a pivotal ratchet-switch
controlling a local printing circuit and tend-
ing to enter the spaces between said teeth
upon the arrest of the wheel and restrained
from such movement at the unison posifion
by the wide tooth, substantially as and for
the purposes set forth.

35. A printing telegraph provided with a
wheel actuated by a type-wheel shaft and hav-

ing a wide tooth, a pivotal ratcnet-switeh con-

trollmﬂ a local plmtlnfr circuit and tending
to entel the spaces between sald teetn upon
the arrest of the shaft and restrained from
such movement at the unison position of the
shaft by the wide tooth, substantially as and
for the purposes set forth. |

36. A printing telegraph provided with a
toothed-wheel actuated by a type-wheel shaft

100
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and having a wide tooth, a pivotal ratchet- -

switch controlling a local printing circuit and
tending to enter the spaces between the teeth
of said wheel upon the arrest of the shaft and
restrained from such movement at the unison
position of the shaft by the wide tooth,and a
manual-switch for opening and closing said
local-circutt, substantmlly as and for the pur-
poses set fmth
37. A printing telegraph provided with a
wheel having a series of teeth and a compara-
tively wide tooth, and a ratchet-switch con-
trolling a local printing circuit and tending
to enter the spaces between said teeth upon
the arrest of the wheel and restrained from
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“such movement at the unison position by the
wide tooth, substantially as and for the pur-

poses set fmth |

33. A printing telegraph pmVlded mth &
wheel actuated by a type-wheel shaft and hav-
ing a wide tooth, and a ratchet-switeh control-
ling a local printing ¢ireuit and tending to en-
ter spaces between said teeth upon the arrest
of the shaft and restrained from such move-

ment at the unison position of the shaft by

the wide tooth, substantmlly as and for the
purposes set forth.

39, The combination of a revoluble wheel
provided with small teeth and one wide tooth,
and a switeh tending to enter spaces between
said small teeth and restrained at unison po-
sition by the wide tooth, substantially as and
for the purposes set forth.

40. The combination, of a normally revolv—
ing shaft provided with a type-wheel, means
for arresting said shaft with the dlwsmns of
the type-wheel at the printing position, me-

- chanical and electrical printing devices and

30

a local printing circuit, a wheel on said shaftt
provided with recesses in alignmeuat with the
characters of the type- wheel and a ratchet-
switch controlling the local cireuit and en-
caging said recesses upon the arrest of said
shaft at positions other than unison, substan-
tially as and for the purposes set forth.

41. The combination, of a normally revoly-
ing shaft provided Wlth a type-wheel having

| eh&mctels and a blank space, means for ar-

35
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resting said shaft with the divisions of the
type- wheel in the printing position, mechani-
cal and electrical devices, a local printing cir-
cuit, & wheel on said shaft provided w1th re-
cesses in alignwment with the characters on
the type-wheel and with a projection in align-
ment with the blank space, and a ratchet-

switch controlling said local circuitand adapt- |
ed to enter said recesses and to rest on said

projection, substantially as and for the pur-
poses set forth.

42. A printing telegraph having an arma-
ture-lever provided with printing, feedm oand
anison latch actuating devices and having an
electro-magnet and loecal circuit connections
mdependent of the line circuit and controlled
by keys at the transmitter and by a ratchet-
wheel having a wide tooth at the receiver,
substantlally as and for the purposes set forth.

48. In a printing telegraph, a pivotal spring
printing lever having at its free end a print-
ing pallet, an armature-lever provided with
an arm having an enlarged extremity adapt-
ed to engage a projection on said printing le-
ver to actuate the pallet under the influence
of the spring and an electro-magnet and cir-
cuit connections for actuating said armatare-
lever, substantially as and for the purposes

-set forth.

44, In a printing telegraph, a spring con-
trolled unison-latech, a system of levers for op-
erating sald latch, a printing and paper feed-

ing armature-levm provided with a wedge in

-slldm“‘ engagement with one of said levers,

509,430

and an electro-magnet and cireuit connections

for actuating said armature-lever, substan-
tially as and for the purposes set forth.

45. In a printing telegraph, a spring con-
trolled unison-lateh, a system of levers for op-
erating said latch, an armature-lever actuat-
Ing printing devices and provided with a
wedge in sliding engagement with one of said
levers, and an electro-magnet and circult con-
nections for actuating said armature-lever,
substantially as and for the purposes set. forth.

46. In a printing telegraph, a spring con-
trolled unison-latch, a system of levers for op-
erating said latceh, a pivotal printing hammer,
an annatu re- lever provided with an arm hav—
ing a projectioninrangeof arodontheprint-
1nu*—ha,mmer and with a wedge for operating
the system of levers, and an electro-magnet
and circuit connections for actuating said ar-
mature-lever, substantially as and for the
purposes set forth. |

47. In a printing telegraph, a spring con-
trolled unison-latch, a system of levers for op-
erating said lateh, a pivotal printing-hammer,

an armature-lever provided with pawl-and-

ratchet connections for feeding a paper-car-
riage and with a wedgefor operating the sys-
tem of levers, a prOJectwn on sald armature-
lever dlsposed In range of a rod on the print-
ing-hammer, and an eleetlo magnet for actu-
a,tmcr said armature lever, substantmlly as
and for the purposes set forth.

48, In a printing telegraph, a spring con-
trolled unison-latch, a bell crank lever hav-
ingone arm in range of said latceh, a pivotal le-
ver having one arm in range of the bell crank-
lever, a paper feeding and printing armature-
lever provided with a wedge in sliding con-
tact with the pivotal lever, and an electro-
magnet and circuit econnections foractuating
sald armature-lever, substantially as and for
the purposes set forth.

49, The combination, in a printing tele-
graph,of a pivotal printing-hammer, a unison-
latch, an armature-lever provided with a pro-
,]ectlon for operating the printing-hammer
and with a wedge for operating link-work en-
gaging the unison-lateh, an electro-magnet

and local printing circuit for operating said

armature-lever,a normally rotating wheel pro-
vided with teeth, and a ratchet-switch con-

trolling said local circuit and adapted to en-

ter spaces between the teeth of said wheel,

substantially as and for the purposes Set
forth.

50. The combma,tmn in a printing tele-

' graph, of a type-wheel shaft provided with a

type-wheel and a toothed wheel, means for
normally rotating said shaft, a pwotal print-
Ing-hammer, a unison-lateh, an armature-le-
ver provided with a pro;lectlon for operating
the printing-hammer and with a wedge for
operating link-work engaging the unison-
lateh, an electro-magnet and a loca,l printing
circuit for operating szud armature-lever, and
a ratchet-switeh controlling said local cireuit

and adapted to enterspaces s between the teeth
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‘of said wheel, substantlally as and for the
puarposes set forth.

ol. The combination, in a printing tele-

‘graph, of a shaft prowded with a type-wheel

and a toothed wheel, means for normally ro-
tating and arrestmfr sald shaft, a pivotal

,prlntm@-hammer a unison-lateh, an arma-

10

20

ture-lever provided with a proj ection for op- |

eratingthe printing-hammer,and with a wedge

for Opemtmﬂ* link-work engaging the unison-

lateh, pawls actuated by sald a,rmature lever
and ada,pted to feed a paper-carriage,an elec-
tro-magnetand local printing circuit for oper-
ating said armature-lever, and a pivotal ratch-

et - smteh controlling said local-circuit and
adapted to enter spaces between the teeth of

sald wheel, substantially as and for the pur- {

poses set, forth. -
- 52. The combination, in a printing tele-
graph receiver, of atype-wheel shaftprovided

- withatoothed-wheel and with a type-wheel, a

motor responding to makes.and breaks in a
normal line circuit and adapted to rotate and
check said shaft,a pivotal printing-hammer, a
unison-latch an armature-lever provided with
a projection for operating the printing-hams-
mer and with a wedge for operating link-

- work engaging the unison-latch, an electro-

35

40

magnet and local printing circuit for operat-
ing &ud armature-lever, and a ratchet-switch
controllmg said local-cireuit and adapted to

enter spaces between the teeth of said wheel,

substantially asand forthe purposes set forth.
03. The combination, in a printing tele-
graph, of a type-wheel shaft provided with a

type-wheel and a toothed-wheel, means for

normally rotating said shaft, a pivotal print-
ing-hammer having a spring shank, an arma-
ture-lever provided with a projection for op-
erating the printing-hammer, an electro-mag-
net and local printing-circnit for operating

- sald armature-lever, and a ratchet-switeh con-

45
50

55

trolling said local-circuit and adapted toenter
spaces between the teeth of said wheel, at po-
sitions other than unison substantially as and
for the purposes set forth.

54. The combination, in a printing tele-
craph, of a type-wheel shaft provided with a

toothed-wheel and a type-wheel having char-

acters disposed in alignment with the spaces
of the toothed-wheel, and having a blank in
alignment with a tooth of said wheel, means
for normally rotating and arresting said shaft,
a pivotal printing-hammer, a unison-latch, an

armature-lever provided with a projection in
range of a rod connected with the printing-

hammer, an electro-magnet and local printing
circuit for operating said armature-lever, and

- apivotal ratchet-switch, whereof one end con-

6o

trols said local-circuit and whereof the other

~end is adapted tn enter spaces between the
1eeth of said wheel at positions other than
unison, substantially as ::md for the purposes
set forth .

55. A printing telegraph provided with a
sunflower-device comprising a conducting an-
nulus and an annulus having condueting_

and insulating segments, an insulated brush
sweeping over each annulus, circull connec-
tions from earth through a ﬂ'eueratar to the
conducting annulus and throucrh the brush
and conductmc-' segments to charaeter keys

controlling a local printing ecircuit and de-
vices and to a double contact unison key con-
trolling said local printing cireuit and a uni-
son line circuit, substantially as and for the
purposes set forth.

56. A printing telegraph provided with a
sunflower device comprising a conducting
annulus and an annulus having conductmﬂ*
and insulating segments, an insulated bl‘ush

sweeping over each annulus, circuit-connee-

tions from earth through a generator to the
condueting annulus and through the brush
and conducting segments to character keys
controlling a local printing-circuit and de-
vices and to a double contact unison-key con-
trolling said local printing cireunit and devices
and a unison line circuit and devices, and a
high resistance interposed in the unison line
cu*emt substantnﬂly as and for the Durposes

set fo I"th

57. A printing telegraph provided with a
sunflower device comprising a counducting

annulus and an annulus having eOnducting

and insulating segments, an insulated brush
sweeping over each annulus, circuit-connec-
tions from earth through a generator to the

conducting annulus and through the brush

and unison conducting segment to a double

contact unison key controlling a local print-

ing circuit and devices and to a unison line
cu**mut substantially as and for the purposes
set for th

58. A printing teleﬂrmph provided with a
sunflower device comprising a conducting
annulus and an annuius having conduebmg‘
and insulating segments, an iuaulated brush
sweeping over each annulus, circuit-connec-
tions from earth through a generator to the
conducting annulus and thr{)uﬂ*h the brush
and unison conducting seﬂ'ments to a double

~contact unison key eontmllmﬂ‘ a local print-

ing-circuit anfd devices and a unison line eir-
cuit and devices,and a high resistance inter-
posed in the unison line circuit, substantially

‘as and for the purposes set forth

59. The combination, in a printing tele-
oraph,of asunflower- device co mprising a con-
ducting annulus and an annulus having con-
ducting and insulating segments and connec-
tions, local printing circuit connections from
earth through a generator to the conducting
annulus through the contacts of a ratchet-
switch, the coils of a locking electro-magnet,
and the coils of a printing and unison elec-
tro-magnet to earth, snbstantially as and for
the purposes set forth.

60. The combination, in a prlntmw tele-
graph, of asuntlower- device comprising a eon-
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ducting annulus and an annualus having con-

ducting and insulating segments and connec-
tions, local printing circuit connections from
earth through a generator to the conducting
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annulus, the contacts of a ratchet-switch and | a spur-wheel mounted on said shaft, a detent

coils of a locking electro-magnet and a print- | for engaging said spur-wheel and arresting

ing and unison electro-magnet to earth, and | said disks, double contact springs interposed

amanual-switeh forcontrollingthelocal print- | in a line circuit eontrolling an electro-motor 7o
¢ ing cireuit, substantially as and for the pur- | at each instrument, and means for adjusting

poses set forth. - _ one of said springs, substantially as and for
61. A printing telegraph provided with a { the purposes set forth. | o
motor and ifs local circuit, a printing and a 66. The combination, in a printing tele-

unison electro-magnet, a loeal circuit con- | graph, of a type-wheel shaft.provided with a 75
1o trolled by the armature-lever of a relay elec- | ratchet and a stop-wheel, a reciprocating bar
tro-magnet interposed in line and a three-way | slotted for the accommodation of said shatt
revoluble switch moving with the type-wheel | and provided at the sides of said slot with
shaft and adapted to interrupt the motor lo- | spring controlled pivotal pawls engaging said
cal circuit and to close the armature-lever lo- | ratechet-wheel and atthe endsof said slot with 8o
15 calcircnitonlyatunisoun position and adapted | fixed detents for engaging the stop -wheel
to close the motor local circuit and interrupt | pawls and detents co-operating with said
the armature lever local circuit at positions | wheels, a spring controlled armature-lever
~other than unison, substantially as and for | connected with said bar, an electro-magnet
the purposes set forth. | | responding to makes and breaks in line, pro- 8;
20 62. A printing telegraph provided with a | duced by a circuit breaker and closer on the
three-way revoluble swifch having its con- | transmitter type-wheel shaft and a ratchet-
‘ducting partsin electrical communicationand | switch controlled by a toothed-wheel on sald
comprising a conducting disk, an insulating | shaft and adapted to make and break a local
disk having a conducting segment in align- | printing circuit, substantially as and for the go
2z ment with a blank space on the type-wheel | purposes set forth. | '
and a conducting disk having a similarly dis- 67. The combination, in a printing tele-
posed insulating segment, a contact spring | graph, of a type-wheel shaft provided with a
riding over the conducting disk and inter- | ratchet and a stop-wheel, a reciprocating-bar
posed in a local circuit, & contact-spring rid- | slotted for the accommodation of said shaft g5
30 ing over the conducting disk having an in- | and provided at the sides of said slot with
sulating segment and interposed in the local | spring controlled pivotal pawls engaging said
motor-circuit,and a contact-spring riding over | ratchet-wheel and at the ends of said slof
the insulating disk having an insulating seg- | with fixed detents for engaging the stop-wheel
ment and interposed in the local printing- | pawls and detents co-operating with sald r1oo
35 circuit, substantially as and for the purposes | wheel,a spring controlled armature lever con-
set forth . ' nected with said bar, and actnated by a mo-
- 63. A printing telegraph provided with a | tor electro-magnet and circuit, a relay elec-
‘cireuit interrupter moving with the type- | tro-magnet controlling said local ecircult
wheel shaft and adapted to control electro- | through its armature-lever and respondingto ros
40 motors at the respective instruments, a spur- | makes and breaks in line produced by a Clr-
wheel mounted on said shaft, a detent for en- | cuit breaker and closer on the transmitier
gaging said spur-wheel and arresting the cir- | type-wheel shaft, and a ratchet-switch con-
cuit interrupter just before its contact passes | trolled by a toothed-wheel on said shaft and
off the segment over which it is traveling, | adapted to make and break a local printing rio
45 whereby the transmitter motor is arrested be- | circuit, substantially as and for the purposes |
fore the completion of its stroke,substantially | set forth. -
as and for the purposes set forth. 63. The combination, in a printing tele-
64. The combination, of a revolving shaft | graph, of a receiver and a transmitter, each
provided with a type-wheel having characters | having a type-wheel shaft provided with a 115
so and a blank space, means for arresting said | ratehet and a stop-wheel, a reciprocating bar
shaft with the divisions of the type-wheel in | slotted for the accommodation of said shaft
the printing position, mechanical and electri- | and provided at the sides of said slot. with
cal printing devices, a local printing circuit, | spring controlled pivotal pawls engaging sald
a wheel on said shaft provided with recesses | ratchet-wheel and at the ends of said slot with 120
55 in alignment with the characters on the type- | fixed detents for engaging the stop - wheel
wheel and with a projection in alignment | pawls and detents co-operating with said
with the blank space, means for controlling | wheels, a spring controlled armature -lever
said local circuit and adapted to enter said | connected with said bar and an electro-mag-
recesses at positions other than unison and | net responding to makes and breaks in line, 125
60 to engage with said projection, at unison po- | a ratchet-switch at the receiver controlled by
sition substantially as and for the purposes | a toothed wheel on the receiver type-wheel
set forth. | shaft and adapted to make and break a local
65. A printing telegraph provided with a | printing circuit, and a circuit interrupter
type-wheel shaft having twoconducting disks, | mounted on the type-wheel shaft of the trans- r3o
65 whereof one is provided with insulated seg- | mitter and interposed in theline eircult, sub-
- ments alternating with conducting segments, 1 stantially as and for the purposes set forth.
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~ 69. The combination, in a printing tele- | wheel on said shaft and adapted to make and

graph, of a receiver and a transmitter each | break said local circuit through the coils of -

-7G

having a type-wheel shaft provided with a
ratchet and a stop-wheel, a reciprocating-bar

provided with pawls and detents co-operat- I

ing with said wheels, a spring controlled ar-

- mature-lever connected with said bar and act-

10

-uated by a motor electro-magnetand circuit,
a relay electro-magnet controlling said -local
¢lrcult through its armature-lever and re-

sponding to makes and breaks in line, a

ratchet-switch at the receiver controlled by
a toothed-wheel on the receiver type-wheel |

~shaft and adapted to make and break a lo-

s

cal printing-circuit, and a circuif-interrupter

transmitter and interposed in the line cir-

cuit, substantially as and for the purposes

- set forth.

20

70. A printing telegraph having an instra-
ment provided with aratchetand a stop-wheel,

- a reciprocating bar having pawls and detents

25

co-operating with said wheels, a spring con-

trolled armature-lever connected with said
bar, a relay electro-magnet responding to

- makes and breaks in line and controlling

30

through its front stop the local cireuit of the
magnet appertaining to the spring controlled
armature - lever and a ratchet - switch con-
trolled by a toothed-wheel on said shaft and

~adapted to make and break a local printing

circuit, a circuit interrupter interposed in
line, and a manual-switch interposed in the

- local printing-circuit, substantially as and for

35

the purposes set forth.
71. The combination, in a printing tele-
graph,of a type-wheel, a type-wheel shaft pro-

- vided with a ratchet and a stop-wheel, a re-

ciprocating-bar provided with pawls and de-

tents co-operating with said ratchet and stop-

wheels, a spring controlled armature-lever

- connected with said bar,a motorelectro-mag-
- net responding to makes and breaks in line,

45

a pivotal printing-hammer, a printing elec-

{

f

—

)
1

the printing electro-magnet, substantially as
and for the purposes set forth.

73. The combination, in a printing tele-
graph, of a type-wheel shaft provided with

a unison-spiral and with ratchet and stop-.

wheels, a reciproeating-bar provided with
pawls and detents co-operating with said
ratchet and stop-wheels, a spring controlled
armature-lever connected with said bar, a
motor electro-magnet responding to makes
and breaks in line, and a unison-latech adapt-
ed to arrest said shaft in position for maln-
taining the spring of the armature-lever in
tension, substantially as and for the purposes
Set'-fm‘th'. e |

74. The combination, in a printing tele-
oraph, of a type-wheel shaft provided with
a unison-spiral and with ratchet and stop-
wheels, a reciprocating-bar provided with
pawls and- detents co-operating with said

ratchet and stop-wheels, a spring controlled

armature-lever connected with-said bar,a wno-
tor electro-magnet disposed in a local motor
cireuit eortrolled through the armatuare-lever
of arelay electro-magnet responding to makes
and breaksinline, and a unison-latch adapted
to arrest said shaft in position for maintain-
ing the spring of the armature-lever in ten-

sion, substantially as and for the purposes

set forth. |

75. The combination, in a printing tele-
graph, of printing mechanism, a paper-car-
riage, a type-wheel shaft provided with a
unison spiral and with ratchet and stop-
wheels, a reciprocating bar slotted for the ac-
commodation of said shaft and provided ab
the sides of said slot with spring controlled
pivotal pawls engaging said ratchet-wheel

and at-the ends of said slot with fixed de-

tents for engaging the stop-wheel, a spring
controlled armature-lever connected with said
har, a motor electro-magnet responding to

tro-magnet provided with an armatuare-lever | makes and breaks in line, produced by a cir-

having a projection for actuating the print-

N ing hammer, and a ratchet-switeh controlled

RO
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by a toothed-whee] on said shaft and adapted
to make and break the local circuit through
the coils of the printing electro-magnet, sub-
stantially as and for the purposes set forth.

- 72. The combination, in a printing tele-

graph, of a type-wheel, atype-wheel shaft pro-
vided with a ratchet and a stop-wheel, a re-
ciprocating-bar provided with pawls and de-

- tents co-operating with said ratchet and stop-

6c

wheels, a spring controlled armature-lever
connected with said bar, a motor electro-mag-
net, a relay electro-magnet responding to
makes and breaks in line and controlling
through its armature-lever the local-circuit
of the motor electro-magnet, a pivotal print-
ing-hammer, a printing electro-magnet pro-
vided with an armatuare-lever having a pro-

jection for actuating the printing-hammer,

~and a ratchet-switch controlled by a toothed-

1

cuit maker and breaker on the transmitter

type-wheel shaft a printing and unison elec-
tro-magnet and circuit connectionshaving an:

armature-lever provided with devices for act-
uating the unison latch, printing mechanism

and paper carriage, substantially as and for

the purposes set forth.

76. The combination, in a printing tele-
?iage, a type-wheel shaft provided with &a
unison spiral and with ratchet and stop-
wheels, a reciprocating -bar provided with
pawls and detents co-operating with said
ratchet and stop-wheels, a spring controlled
armature-lever connected withsaid bar, a mo-
tor electro-magnet interposed in a local motor

circuit controlled by the armature-lever of a
relay electro - magnet responding to makes
and breaks in line, and a printing and unison

electro-magnet and cireuit connections hav-

ing an armature-lever provided with devices

oraph, of printing mechanism, a paper-car-
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‘anism and paper-carriage, substautmlly as

| B
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foractuating the umson-lateh, printing mech- | mitter and receiver, substantmlly as and for

and for the purposes set forth

77. A printing telegraph provided with
type-wheel shafts having ratchet and stop-
wheels, leclpmeatmw-bms slotted for the ac-
commodation of sald shafts and provided at
the sides of said slots with spring controlled
pivotal pawls engaging said ratchet-wheels
and at the ends of sald slots with fixed detents
for engaging the stop-wheels, spring con-
trolled armatule levers connecied with said
bars, motor electro-magnets, relay electro-
magnets interposed in the line-circuit and
adapted to control the local circuits of the
motor electro-m
receliver, wheleby synchronism in movement
is insured of the. type-wheels of both instru-
ments, substantially as set forth.

78. A printing telegraph provided with re-
lay electro-magnetsinterposed in the line-cir-

~ cuitsatthe transmitter and the receiver, mag-

35
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netic devices interposed in said local motor
circuits and provided with spring controlled
armature-levers, ratchet and stop-wheels on
the type-wheel shafts of each instrument, &
bar attached to said armature-lever and Slot-
ted for the accommodation of said shaft and
provided at the sides of said slot with spring
controlled pivotal pawls engaging said ratch-
et-wheel and at the ends of b&ld slot with fixed

detents for engaging the stop-wheel, and a

circuit: 1nter1upter mounted on the receiver
type wheel shaft and adapted to control the

line circuit, substantially as a,nd for the pur-

poses set forth
79. A printing telegraph provided with a

‘relay interposed in aline circuit and adapted

to control a local motor circuit or circuits at
both transmitting and receiving instruments,
devices mterposed in the motor circuit or cir-
cuits, ratchet and stop wheels on a shaft car-
rying a type-whee:l of each instrument, mech-
anism co-operating with said wheels and a

‘¢ircuit mteuupter located on the type wheel
‘shaft of the transmitter and adapted to con-

trol the line circuit, substantially as and f01
the purposes set for th.

30. A printing telegraph system, compris-

ing a transmitterand a receiver having motor
electro magnets responding to ma,kes and
breaks in a normal line circuit, spring con-
trolled armature levers, ra (,het .:md stop
wheels on the type- wheel shaft of each in-
strament, reciprocating bars provided with
pawls and detents co-operating with said
ratchet and stop wheels and bdld bars slotted
for the accommodation of the type-wheel shaft
provided at the sides of said slot with spring
controlled pivotal pawls engaging said rateh-
et-wheels and at the ends of sald slot with

~ fixed detents for engaging said stop-wheels,

and relay electro- ma,ﬂ*nets mterposed in aline

eircuit and adapted to control the local cir-

agnets at the transmitterand

the purposes set forth.

81. A printing telegraph provided with a
transmitter and a receiver having motors re-
Spondmﬂ' to makes and breaks in a line cir-
cuit, a bar actuated by an electro-magnet and
prowded with pawls and detents, a ratchet
and a stop-wheel on the type-wheel shaft of
each instrument and a circuit maker and
breaker mounted on the transmitter type-
wheelshaft and having its contact springs in-
terposed in the line circuit, substantially as
and for the purposes set forth.

82. A printing telegraph provided with a
transmitter and a receiver, each having a mo-
tor responding to makes and breaks in line
circuit produced by an interrupter at the

transmitter type wheel shaft and comprising

stop and ratchet-wheels on the type-wheel
shaft and a bar provided with pawls and de-

! tents and actuated by the spring controlled
cuit and addpted to control loecal motor cir- ;

armature-lever of an electro-magnet, and each
having a unison-latch adapted to arrest its
type-wheel shaft and cause the same to hold
the retracting spring of said armature-lever
in tension and to hold the circuit interrupter
in position for breaking the line circuit, and
permitting of the closing of the circuit of a
unison key to line, substantially as and for

‘the purposes set forth.

- 83. In a printing telegmph, a single line
conductor adapted to be included in a line

cirenit and in a unison circuit, combined

transmitters and receivers normally operated
through relay electro-magnets controlling lo-
cal motor circuits and responding to makes
and brealks in the line circuit, a motor electro-
magnet in sald local cireuit, bars provided
with detents and pawls and connected with
the spring controlled armature-levers of said
motor electiro - magnets, ratchet and stop

{ wheels on the type wheel shafts, independent

local printing circuits controlled at the trans-
mitter by keys and at the receiver by an au-
tomatic switchon the type-wheel shaft, unison
circults controlled at the transmitter by a
unison key and in paraillel to line and through
the devices of the transmitter to earth, a local
unison circuit at the transmitter controlled
by the armature lever of the relay electro-
magnet 1n response to the branch unison cir-
cuit in line, three-way switches for antomati-
cally controlling the cirecuits at unison posi-
tion, and manual-switches for reversing the
circuits to permit the instruments to inter-
changeably operate as transmitters orreceliv-
ers, substantially as and for the purposes set
forth.

8f. In a printing telegraph, a transmitter

.pr-ovided with a local printing circuit and its

accessories, a receiver provided with a local
printing circuit and its accessories and adapt-

ed to automatically effect printing upon the

arrest of the type-wheel shaff of the receiver
at positions other than unison, a motor elec-

| eults of the motor electro magnets atthetrans- 4 tro- maﬂ'net at the receliver havmﬂ* a spring
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- controlled armature-lever provided with a bar
~ having pawls and detents co-operating with

ratehet and stop-wheels on the type-wheel
shaft, and mechanical and electrical devices
and eireuits operating upon the arrest of the

transmitter type-wheel-shaft to cause sald

~ bar to arrest the type-wheel shaft at the re-

ceiver, substantially as and for the purposes

- set forth.

10

20

85. The combination, in a printing tele-
- graph, of a type-wheel shaft provided with a

type-wheel and a toothed-wheel, a motor elec-
tro-magnet and circuit connections, a bar con-

nected with the spring controlled armature-

lever of the motor electro-magnet and pro-
vided with pawlsand detentsengaging ratchet
and stop-wheels on said shaft, a pivotal print-
ing-hammer, a unison-latch, an armature-le-
ver provided with a projection for operating

the printing-hammer and with a wedge for
operating link - work engaging the unison-

latch, an electro-magnet and local printing

~eircuit for operating said armature-lever, and

20

a ratchet-switch controlling said loeal circuit
and adapted to enter spaces between the teeth
of said wheel, substantially as and for the
purposes set forth. -

~ 86. The combination, in a printing tele-
oraph, of a type-wheel shaft provided with
ratchet and stop-wheels, a bar provided with
pawls and detents co-operating with said
wheels, an electro-magnet provided with cir-

~ cuit connections and with a spring controlled
- armature-lever connected with said bar and

- 35

a switch tending to close a local printing cir-
eunit and restrained from such action by the

" movement of the instrument and at unison

40

position, substantially as and for the purposes
set forth, _

87, The combination, in a printing tele-
oraph, of a type-wheel shaft provided with

 ratehet and stop-wheels, a bar provided with

43

55

pawls and detents co-operating with said

~ wheels, an electro-magnet provided with cir-

cuit connections and with a spring controlled
armature-lever connected with said bar, a
switch tending to close a local printing ecir-
cuit and restrained from such action by the

movement of said type-wheel shaft and at

unison position, and a manual-switch for mak-
ing and breaking said local circuit to permit

of the operation of the instrument as a re-
ceiver and as a transmitter, substantially as
and for the purposes set forth.

88. The combination, in a print—ing tele-

graph, of a type-wheel shaft provided with

ratchet and stop-wheels,a bar provided with
pawls and detents co-operating with said

~ wheels, an electro-magnet provided with cir-

I'éo

‘cuit-connections an armature-lever conn ected
with said bar, and a pivotal switch tending to

close a local printing circuit through its con-
tacts and restrained from such action by the
movement of the type-wheel shaft and at
unison position, substantially as and for the
purposes set forth. |

89, The combination, in a printing tele-

oraph, of a type-wheel shaft provided with
ratchet and stop-wheels, a bar provided with
pawls and detents co-operating with sald
wheels, an electro-magnet provided with cir-
cuit connections and with a spring controlied
armature-leverconnected with said bar, a piv-
otal switeh tending to close a local printing
circuit through its contacts and restrained
from such action by the movement of the
type-wheel shaft and at unison position, and

a manual-switch for making and breaking
! said loeal circuit to permit of theoperation of

the instrument as a receiver and as a trans-

| mitter, substantially as and for the purposes
set forth.

1%
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90. The combination, in a printing tele-

| graph, of a toothed wheel movable on a shaft,
a pivotal ratchet-switch, whereof one end is
provided with contacts controlling a local
printing circuit and whereof the other end
rides over the teeth of said wheel as the shaft
is rotated and enters a space between said
teeth upon the arrest of said shaft except at
| unison position, a bar provided with spring
controlled pawls and detents co-operating
with ratehet and stop-wheels on said shaft,
and an electro-magnet provided with circuit
connections and with a controlled armature-
| lever attached to said bar, substantially as
and for the purposes set forth. |
| 91. The eombination, in a printing tele-
| graph, of a toothed-wheel movable on a type-
wheel shaft,a pivotal ratchet-switch whereof
one end is provided with contacts controlling
a local printing circuit and whereof the other
end rides over the teeth of said wheel as the
shaft is rotated and enters a space between
said teeth upon the arrest of said shaft ex-

terposed in the local printing circult, a bar
provided with spring controlled pawls and
detents co-operating with ratehet and stop-

wheels on said shaft, and an electro-magnet

interposed in a local motor ecircult and pro-
vided with a spring controlled armature le-

9o

95
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| cept at unison position, a manual-switch in-

II1Q

ver attached to said bar, substantially as and

for the purposes set forth.

- 92, The combination, in a printing tele-

oraph receiver, of a wheel mounted upon a

shaft and having a series of teeth and a com-

paratively wide tooth, a ratchet-switch con-
| trolling a local printing-circuit and tending

to enter one of the spaces between said teeth

| upon the arrest of the shaft and restrained

from such action at unison position by the
wide tooth, a motor electro-magnet provided
with ecircuit connections and with a spring
actuated armature-lever having pawls and
detents co-operating with a detent and a stop-
wheel on the shaft, and a unison latch and
its accessories for arresting said shaft, sub-
stantially as and for the purposes set forth.
93, In a printing telegraph, a spring-con-
trolled unison latch, a system of links for
operating said latch, an armature-lever pro-
vided with a wedge adapted to actuate said
links, an electro-magnet and cireuit connec-
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tions for actuating said armature-lever, a

- type-wheel shaft provided with a ratchet and

wn

a sfop-wheel, a spring controlled bar pro-
vided with pawls and detents co-operating
with said wheels, and a motor electro-magaet
and connections for operating said bar, sub-

- stantially as and for the purposes set forth.
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94. A printing telegraph provided with re-
ceivers and transmitters each having a motor
electro-magnetadapted toreciprocate aspring
controlled bar provided with pawls and de-
tents co-operating with ratchet and stop-
wheels mounted on the type-wheel shaft, a
circuit interrupter moving with the type-
wheel shaft of the transmitter and provided
with circuit connections and devices adapted
tocontrol the motorelectro-magnets at the re-
spective instruments, a spur-wheel mounted
on theshaft of thereceiver,a detent forengag-
ing said spur-wheel and arresting the circuit
interrupter just before its contact passesoff
the segmentover whichitistrailing, whereby
the transmitter bar is arrested before its ar-
mature-lever completes its stroke, substan-
tially as and for the purposes set forth.

956. In a printing telegraph instrument, a

printing and unison electro-magnet and a

locking electro magnet and their devices, a
generator, an automatic switch tending to
close a local printing circuit and restrained
from such action by the movement of the in-
strument and at unison position, cireuit con-
nections from earth through the generator,
and 1n parallel by one branch through a man-
ual switch and the contacts of the automatic
switch and the coils of the printing and uni-
son electro-magnet to earth, and by the other
branch through the contacts of the sunflower
device and the contacts of depressed keys
and the coils of both of said magnets to earth,
and a switch mounted on the type-wheel shaft

‘and adapted to eontrol the second branch c¢ir-

cuit, substantially as and for the purposes set
forth. B

96. In a printing telegraph instrument, a
printing and unison electro-magnet and de-
vices, a generator, an automatic switch tend-
ing to close a local printing ecireuit and re-
strained from such action by the movement
of the Instrument and at unison position, a
manual-switch, circuit connections from earth

through the generator and the manual-switch

and the contacts of the automatic switeh and
the coils of the printing and unison electro-
magnet to earth, normally open keys and a
sunflower device, a locking electro-magnet,
and circult connections from said generator
through the contacts of the sunflower device
to the contacts of the keys and the coils of
both of said magnets, substantially as and for
the purposes set forth. | |
97. In a printing telegraph instrument, a
printing and unison electro-magnet and de-
vices, & generator, a switch tending to close
one branch of a local printing circuit through
the coils of said electro-magnet and restrained
from such action by the movement of the in-

|
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struﬁflent, a Ioeking electro-magnet interposed
in the other branch of the local printing ecir-

cuit, and keys tending to normally interrupt
the branch circuit through the coils of the
locking electro-magnet, substantially as and
for the purposes set forth,

93. In a printing telegraph instrument, a
printing and unison electro-magnet and de-

vices, a generator, an automatic switeh tend-

ing to close one branch of a local printing
circuit through the coils of said electro-mag-
net and restrained from such action by the
movement of theinstrument,a manual switeh
interposed in said branch of thelocal circuit,
a locking electro-magnet interposed in the

other branch of the local printing circuit,and

keystending to normallyinterrupt the branch
circuit through the coiis of the locking elec-
tro-magnet, substantially as and for the pur-
poses set forth.

J9. In a printing telegraph instrument, a

printing and unison electro-magnet and de-

vices, a generator, a switch tending to close
one branchof alocal printing cireuitthrough
the colls of said electro-magnet and restrained
from such action by the rotation of a toothed
wheel, a locking electro-magnet interposed in

| the other branch of the local printing circuit,
-and keys tending to normally interrupt the

branch circuit through the coils of the lock-

ing electro-magnet, substantially as and for
the purposes set forth.

100. In a printing telegraph instrument, a
printing and unison electro-imagnet and de-
vices, a generator, an automatic switch tend-
ing to close one branch of a loeal printing
circuit through the coils of said electro-mag-
net and restrained from such action- by the
rotation of a toothed wheel, a manual switech
interposed in said branch of thelocal circuit,
a loeking electro-magnet interposed in the
other branch of the local printing ¢ircuit, and
keystending to normally interrupt the branch
circult through the coils of the locking elec-
tro-magnet, substantially as and for the pur-
poses set forth. | |

101. In a printing telegraph instrument, a
printing and unison electro-magnet and de-
vices, a generator, an automatic switch tend-
ing to close one branch of a local printing cir-
cult through the coils of said electro-magnet
and restrained from such action at unison po-

sition by a projection on a revoluble toothed

wheel, a locking electro-magnet adapted to

be included in the other branch of the local
printing circuit and in a local unison circuit
controlled by impulses in line, and means

for automatically breakingthe branch of the

printing circuit appertaining to the locking
electro-magnet and for closing the loeal uni-
son elrcuit at unison position, substantially
as and for the purposes set forth. |

102. In a printing telegraph instrument, a
printing and unison electro-magnet and de-
vices, a generator, an automatic switch tend-
ing to close one branch of a local printing
circuit through the coils of said electro-mag-
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net and restrained from such action at uni- | synchronouslyarresting and releasing a trans-

son position,a locking electro-magnet adapt-

ed to be 1ucluded in the other blanch of the
local printing circuit and in a unison cireuit

“controlled by a unison key and means for

automatically breaking the branch of the lo-

cal printing circuit appertmmng to the lock-

B ing electro- magnet and for closing the local

10

20

unison cuemt at unison pomtmn, substan-
tially as and for the purposes set forth.
103. A printing teleg graph system, compris-

ing a double contaect unison key, circuit con-

nectmns, a type-wheel and a type-wheel shaft

in an instrument and & relay electro-magunet

and its circuit connections, the construction
and arrangement being sauch as to synchro-
nously release the type-wheel shaft of the in-
strument through said relay and circuit con-

‘nections, substantially as shown and for the
purposes set forth.

104. A printing telegraph system compris-

- ing character keys and circuit connections

30

for synchronously arresting and releasing a

transmitter and a receiver, and a local print-
ing circuit and mechanical and electrical de-
vices tending to automatically effect an 1m-
pression upon the arrest of the receiver at
positions other than unison, substantially as
and for the purposes set forth. |

105. A printing telegraph system compris-

ing character keys and circuit connections for |

mitter and a receiver, and a local printing
cireuit and mechanical and electrical devices
independent of the line circuit and tending to 35
automatically effect an impression, feed the
paper, and actuate the unison lateh ‘at the re-
ceiver at positions otherthan unison, substan-
tially as and for the purposes set forth.

106. In a printing teleglaph system, trans- 4o
mitting and receiving instruments, relay elec-
tro-magnets for eontrolling said instruments,

a line through the coils of said relay electro-
magnets, circuit interrupters as.described on
the type-wheel shaft of each instrument, 45
branch circuits from said line through said
circuit interrupters, a manual-switch at each
instrument for controlling said branch eir-
cuits and for permitting “of an instrument
being used either as a transmitter or receiver, so
and mechanical and electrical devices adapt-

ed to automatically effect an impression upon
the arrest of one of the instruments, substan=
tially as and for the purposes set forth.

In testimony whereof 1 have hereunto set. 55
my signature in the presence of {wo subserib-
ing witnesses. .

ROBERT A. FOWDEN.

Witnesses:
THOMAS M, SMITH,
RicagARrD C. MAXWELL.




	Drawings
	Front Page
	Specification
	Claims

