No. 758,732. PATENTED MAY 3, 1904.
J. C. BARCLAY. -

PRINTING TELEGRAPH,
APPLIOATION FILED JULY 24, 1903.

NO MODEL.

2 BHEETS—8HEET 1. .

i
M

=

INVEN

BY E&ile.,
Shopiihyirdliy

ATTORNEYS




No. 758,732, , PATENTED MAY 3, 1904.
' J. C. BARCLAY. |

PRINTING TELEGRAPH.

"APPLIQATION FILED JULY 94, 1903.

NO MODEL 2 SHEETS—SHEET 2.
Fig
/ 5/
2
a5
84( r
O &
WITN-E—S}EJS : l%NTOR

- AN 7Py

TTORNEYS




10

20

30

35

40

50 forated t

No. 758,732.

UNITED STATES

‘Patented May 3, 1004,

PATENT OFFICE.

- JOHN (. BARCLAY, OF NEW YORK,

‘1?'

PRINTING-TELEGRAPH.
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To all whom it may concern:

Be i1t known that I, Joux C. Barcray, a
citizen of the United Stﬂ,tes_, residing at New
York, in the county of New York and State
of New York, have invented certain new and
useful Improvements in Printing-Telegraphs:
and I do hereby declare the following to be a
tull, clear, and exact description of the inven-
tion, such as will enable others skilled in the
art to which it appertains to make rmd use the
same.

My invention relates to printing-telegraphs:
and 1t consists in a novel arrangement of select-
ing-relays and associated devices whereby by

the operation ot a single relay in a single

main-line circuit contr olhno the selective ac-
tion of the said selecting- lBL‘ELVS any one ot a
plurality of type-barsor printing devices may
be actuated at will. _

My invention consists, further, in the com-
binatlon, with the receiver or printer,
transmitter comprising a plurality of finger-
keys or equivalent operating devices corre-
sponding, respectively. totheseveral lettersor
charactersto betransmitted and contact mech-
anism dixectlv actuated thereby arranged to
produce in the transmitting-cirenit the com-
binations of current pulses making up the
several characters transmitted according to the
codeemployed. Bymeansof such transmitter
I avoid the complications involved in the use
of a W heatstone or similar transmitter with a
perforated tape for operating the same and

special mechanism for perforating the mes-

sages on sald tape and enable the operator to
transmit the message directly by operating

the keysof the transmitter; and generally my

invention consists in the novel features here-

inatter set forth, and par BICUL:LIIV pointed out

in the claims.

The objects of my invention areto improve
and simplify printing-telegraph systems and
apparatus, to simplify and improve the op-
eration of printers employing type-bars or

similar printing devices for the several char-

acters, to transmit messages directly from a
suitable keyboard-transmitter to the line with-
out the intervention between the keyboard
and the line of perforating mechamsm per-

of a

olish alphabet I employ six pulses
message, which enables me to operate at will

contact-roller 2

transmitter, and generally to avoid the com-
plication of former printing -telegraph sys-
tems and to permit the direct transmission
of messages with the same facility with which
a type-writer may be operated.

I will now proceed to describe my invention
with reference to the accompanying drawings,
in which one embodiment of the invention is
illustrated and will then point out the novel
features in claims.

In the said drawings, Figure 1 is a diagram
showing a Levbom d t1 ansmitting instrument
and the var lous relays, associated devices,
type-bar magnets, and circuits of the corre-
sponding receiving Instrument or printer.
Iig. 2 is a detail cross-section of the trans-
mitter, 1illustrating the construction of the
contact- roller,the universal bar, and theroller-
detent. Fig. 3 is a detail top view of a por-
tion of this transmitter. K. 4 1llustrates
one form of type-bar mecha,msm acdapted to
be actuated by type-bar magnets.

In this system I employ for the transmis-
sion of the messages successions of current

pulses, which are the same in number for all
the characters, but vary in length, all as de-

scribed in various patents to C. L. Bucking-
ham, and these pulses are usually, but . not
necessm'ily., alternately of opposite directions.
For transmitting the characters of the En-
tor each

any one of thirty-two magnets, thus per-
mitting the transmission of all the characters
of the alphabet and leaving a margin for
transmission of punctuation-marks and for
the operation of spacing, carriage-return, and
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shift mechanism, such as are u%ed on various .

well-known electl icaltype-writers. Iortrans

mitting a less number of characters than are’

contained in the alphabet I may employ a
fewer number of pulses for each signal, and
for transmitting a greater number of charac-
ters than are prov 1dec
ploy more than six pulses for each signal.
Referring now to the drawings and at first
to Fig. 1, the said figure shows a transmit-
ting mstrunwnt 1, comprising, essentially, a

00 o

for herein I may em-

95

and : a plurality of finger-keys
tape, and a W heatstone or similar 3, which transmitting instrument will be de-
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scribed more fully hereinafter, and a receiving

instrument comprising a main-line relay 4 and
a plurality of relays and a sunflower herein-
after described. The receiving instrument
and transmitting instrument are connected by
a line-wire 5. At the transmitting end this

line-wire passes through contacts of an ordi-

nary pole-changer 67, tormmﬂ" a part of the

transmitter and operated by a local circuit

controlled by contacts operated by the finger-
keys, as hereinafter described. At the re-

ceiving end the line-wire 5 passes through

the main-line relay 4, which in the instance
shown 1s a polar relay, to ground.

Main-line relay 4 controls two local circuits

6 and 7, connected to opposing contact-points
of the main-line relay, both of which circuits

pass throuo'h coils of aneutral relay 8, termed

the ° qeparator—rel&y,” and throucrh a Syn-

chronizer-magnet 28 and opposincr coils of a
magnet 9, operating escapement mechanism of
the sunﬂower hereinafter deseribed, to ground
at 10. A battery 11 or other sull:abl_e source
of electrlc energy is connected to ground and
to the armature of main-line relav 4. Oneor
the other of circuits 6 and 7 is completed

~ through battery 11, according as the said ar-
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mature of relay 4 is In contact with the right-
hand or left-hand contact of said relay. A
condenser 12 is connected across the contact-
points of the relay 4 to reduce sparking.
The main-line relay 4 1s very rapid in ac-

tion and operates for each pulse produced in.

the main line, whether short or long. The
separator-relay is more sluggish inaction and

completes the circuit which 1t controls only
Be-
ing a neutral relay, however, i1t completes
its circuit -each time there is a long pulse,

when a long pulse is sent over the line.

whether it be positive or negative. The cir-

cult controlled by separator-relay 8 passes

from ground at 13, through battery 14, the
armature of Separator rely 8, and conduc—

tor 15 to a plate16 of the Sunﬂower to which
the first five contact-points 17, 18, 19 20, and

21 of that sunflower are .electrlcally con- |
nected. Thissunfloweris of the type described
in the patent to Buckingham, No. 544,347,

dated August 18, 1895, and consists of con-
tact-points 17, 18, 19, 20, 21, and 22, adapted
to be actuated successwely by teeth of a
ratchet-wheel 23 during movement of said
wheel through the space of one tooth. Said
ratchet—wheel is mounted upon a shaft 24,
upon which is also mounted an escapement-
wheel 25, having three times the number ot

teeth of ratchet-wheel 23 and controlled in its -

- movement by the escapement-anchor 26, which

60

is actuated by the armature 27, Wthh 1S PO-
larized. The coills of magnet 9 throuo'h which

circuits 6 and 7 pass being Opposmelv wound,
alternate pulses in these circuits will cause the
Vlbra,tlon of the escapement-anchor 26, and

- sixsuch pulses, permitting rotation of escape-

65

ment—wheel 25 throucrh ‘the space of three

| teeth of ratchet-wheel 23.

.cluswe, which may be termed °

. 758,732

teeth, will advance ratchet-wheel 23 through

‘the space of one tooth, causing contact—pomts
17 to 22 to complete their respective contacts -

successively and completing one cycle opera-
tion of the sunflower. 'The shaft 24 of the
sunflower is driven by any sultable device,

such as a spring-motor or friction drive, which

will permit intermittent motion ot said shaft.

Magnet 28 beneath the sunflower 1s a syn-
chronizer-magnet operating an armature-le-
ver 29, having a hook adapted to engage the
- The function of
thissynchronizer is fully described inthe pat-
ent to Buckingham, No. 544,347, and need
not be further described here, since its de-
cription 1s not necessary for the understand-
ing of the operation of the apparatus. In-
deed if automatic correction of the operation
of the apparatus for loss of synchronism be-
tween the receiver and transmitter is not de-
sired this _synchronizer may be omitted, cir-

cuits 6 and 7 passing directly from the mag-

70.
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net of separator-relav 8 to the coils of mag-

net 9.

It was stated above that the metal frame 16,
carrying contact-points 17 to 21, is connected
by conductor 15 passing through contacts of
separator-relay 8 with battery 14 and thence to
oround 13. These contact—pomts 17 to 21, in-

tacts,” when operated by the movement of
ratchet - wheel 23 complete circults succes-
sively from the contact-points of separator-re-
lay 8 through conductors 30 to 34, respectively,
leading to the magnets of polar selecting-re-
lays 35, 36, 37,"38, and 39, respectively, and
thence through a common return-conductor
40 to ﬂ'round at 41, but it will be seen that
none of these mrcmts through the magnets of

the polar selecting-relays will be closed unless

at the instant when any one of those circuits
is closed through the sunflower the transmis-
sion.of a long pulse through the line has

caused separator-relay 8 to complete the cir-
cuit through battery 14 to ground at 13.

Polar selecting - relays 35 to 39, inclusive,
control circuits of secondary selecting-relays

49, 43, 44. 45, and 46, respectively. There is

“selector-con-

QO
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onerelay42,tworelays43, tfourrelays44, eight

relays 45, and sixteen relays 46, the relays

| beingarranged, therefore, in five series, form-

ing an arithmetical progression. The relays

of each series are connected 1In series In cir-
| cuits controlled by the corresponding polar -
selecting-relay, which circuits are connected

in multiple to a return-conductor 47 and
thence to ground at 48. The circuits of these

secondary selecting-relays 42 to 46, inclusive,

are normally broken; but the armatures of
the several polar selecting-relays are connect-
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ed by a multiple current-lead 49 to a battery -

50 and to ground at 51, and when the magnet

of any one polar selecting-relay 1s energized
by a current passing through the sunflower

and its armature deflected said polar select-
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ing-relay completes ‘the circuit through the
secondary selecting-relays which it controls,

thereby energizing all of said relays of its

series.

The armatures of the primary or polar se-
lecting-relays 35 to 39, inclusive, tend to re-
main in contact with whatever contact-point
they are in contact at the time. These relays
are provided with a second or restoring cir-
cult 52, passing in series through all of these
relays, which circuit when completed by a re-
storing-relay hereinafter mentioned returns
the armatures of all these relays to their nor-
mal positions, brealkine the circuits of the
secondary selecting- IeLWS 42 to 46, inclusive.

This restoring-circuit 52 is arranged to be
completed by a restori ing-relay 53 atter cir-
cuit is completed thIOHUh the sixth contact-
piece 22 of the Sunﬂowel, as herematter de-
scribed.

Referring now to the secondary selecting-
relays 42 to i6 the armature of relay 42 is con-
nected to a cireuit 54, including a battery 55,
which circuit is arranged to be connected to
ground at 56 by a relay 57, termed the ** sixth-
pulv” or "' final-pulse ? relay, when said relay
571s energized. The contacts of the secondary
%eltctmo -relays are connected in tandem, as
follows: Rel.;w 49 has two contact-points con-
nected by conductors 58 and 59, respectively.
to the armatures of the two relays 43 form-
ing the second series of secondary sel
relays.  Kach of relays 43 in turn has two
contact-points, each connected, respectively,
to the armature of one of the four relays 44
forming the third series of secondary select-
ing-relays. In similar manner each relay 44
controls a circuit passing through the arma-
tures of two of relays 45 forming the fourth

series of secondary selecting-relays, and in

like manner each of r elays 45 controls the cir-

cult passing through t

selecting-relays. Each of relays 46 has two
contact-points by which i1t ‘may complete a
circult through one or the other of two mag-
nets of A ser les of magnets 60, Whlch may be
termed ““type-bar” magnets or “"printing”
magnets, though, as hereinafter shown, cer-
tain of these magnets may operate shift mech-
anism, space mechanism,
mechanism, or the like.

It will be seen that by means of the various
secondary selecting-relays 42 to 46, inclusive,
a clrcult may be completed through any one of
the various type-bar magnets 60 at will.

The sixth contact-point 22 of the sunflower
1s electrically connected to a battery 61, and
W hen said contact is actuated by ratchet-wheel

23 a circuit 18 completed from battery 61
through conductor 62 and the magnets of re-

storing-relay 53 and sixth-pulse lel‘w 57 1n

multiple to ground. Sixth-pulse Iela.,y 57 18
a rapidly-operating relay, and when it oper-
ates 1t completes the circuit of battery 55

ecting-

the armature of two of
relays 46 forming the fi fth series of secondary

carrlage-returning

“through the contact-points of the various se-

lecting-relays 42 to 46, according to the po-
sitions of the armatures of these relays, and
through the particular type-bar magnet 60
which may have been selected by the opera-
tion of these secondary selecting-relays to a

3

common return-conductor 63 and thence to

oround.

The restormg-relay 53 operates relatively
slowly as compared with sixth-pulse relay 57:
but when 1ts armature makes contact with its
contact-point 1t completes the restoring-cir-
cutt through conductor 52, the restoring-coils
of primary relays 35 to 39, inclusive, and bat-
tery 64 to ground at 65.

Referring now to the transmittine instru-
ment, the same, as shown in the drawings,
consists of a rotary cylinder 2

of the various keys 3 with insulating - sego-
ments, so that when each keyisdepressed into
contact with the cylinder the circuit formed
between the key and the cylinder will be suec-
cessively made and broken, the pulses there-
by produced being short or long, according to
the length of the insulating-segments and ot
the eonductmg—sp%eb on the c.y]mdel between
these segments. In each such ring opposite

a key there are three conductive segments

ancd three insulating-segments, so that there
will be six pulses in all there being thirty-
two different signals whwh may be pmducud

by varving the numbe and order of the long

pulses. I have shown the keys connected to
one side and the cylinder 2 connected to the
other side of a circuit including a battery 66
and an ordinary pole-changer 67, which pole—

changer In 1ts operation ph(,e.s alter nately in

the line-circuit batteries 68 and 69 of oppo-
site polarity, thereby producine in the line

conductor 5 current impulses of opposite po-

larity. To insure that each key shall remain
interval of time
locking-bar 70, adaptu;l to engage with a cam
T1, Whldl rotates with the cylinder and has
a recess (2, which when opposite the end of

the multiple bar permits said bar to be drawn
The key-stems

to the right by spring 73.
have pins 74 adapted to play throuch slots
75 when said slots are In registry with the
pins.  This 1s the case only when the multi-
ple bar 1s at the extreme right or normal po-
sition, the slots 75 being just wide enough to
pernut the pins to pass. The key-stems have
also pins 76 normally resting upon a second
multiple bar 77, carried by a locking bell-
erank 78. This bell-crank normally engagoes
a tooth 79 of a locking-disk 80, carried by the
contact-roller 2. The construction of these
parts 1s such that when one of the keys is de-
pressed the bell-crank 78 is moved out of the
path of tooth 79, permitting contact - roller
2 to begin to rotate, and thereupon the mul-

tiple bar 70 1s caused by the rotation of cam

, of conducting
material, plomded In rings ol)po'alte the ends

1n contact with the cylinder for a sufticient -
, I have provided a multiple
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sunflower-magnet 9 toground at 10. The

=

71 to move to the left, thereby locking the
key which has beendepressed in its depressed
position in contact with the contact-roller 2,
until the rotation of the roller being nearly
completed cam-disk 71 permits multiple bar
70 to move to the right, permitting the finger-
key to rise and at the same time moving bell-
crank 78 in position to arrest tooth 79 as soon
as the rotation of the roller iscompleted. By
this mechanism it is impossible to operate

more than one key at a time and each key 1s

kept in contact with the contact-roller untii
the corresponding signal has been transmit-
ted. I do not limit myself, however, to any
particular construction of keyboard - trans-
mitter or to any particular means for pre-
venting simultaneous operation of two keys
and for Insuring the complete transmission
of each signal.

The operation of thisapparatusisasfollows:
Supposing, for example, that the message to
be transmitted consists of a dash or long pulse
followed by three dots or short pulses and

then by two dashes or long pulses, as follows:

(which 1s the sig-
nal indicated on the contact-roller at the point
where the section is taken in Fig. 2,) as soon
as the finger-key corresponding to this signal
is depressed so that it makes contact with the
contact-roller said contact-roller begins to ro-

tate, and the magnet of the pole-changer 67:

being energized battery 69 is placed to the
line, and one of the circuits 6 and 7—say, for
example,circuit 6—iscompleted throughsepa-
rator-relay: 8, synchronizer-magnet 28, and

pulse being a long pulse or-dash, the circuit
of battery 14 through the contact of separator-
relay 8 is completed, and as escapement-wheel
25 rotates through half the space of a tooth
selector-contact 17 of the sunflower completes
the circuit through primary selecting-relay 35,
thus completing the circuit of secondary se-
lecting-relay 42. On the sending of the next
pulse transmitter-battery 69 is disconnected
from the line and battery 68 connected to the
line, the line-relay 4 completes circuit 7, and

the sunflower escapement-wheel 26 rotates

50
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through the space of another halt-tooth; but
since this pulse is a dot the separator-relay 8
does not complete the circuit through the sun-
flower - contacts and secondary selecting -re-
lays48 arenotenergized. Thenexttwo pulses
which are transmitted being also dots, the se-
lecting-relays are not operated; but the fifth
pulse transmitted being a dash a circuit 1s
completed by separator-relay 8 through se-
lecting contact-point 21 of the sunflower and
the primary selecting-relay 39, which relay
being thus energized energizes the secondary
selecting-relays 46. It will be seen that by
the operation of the selecting-relays a circuit
has been formed which passes through one of
the printing-magnets 60—namely, that desig-
nated as 60’ in Fig. 1; but the circuit through

rst |
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this magnet is not completed until upon the
sending of the sixth pulse sunflower-contact
992.completes the circuit through sixth pulse-
relay 57 and restoring-relay 53. Upon the
operation of relay 57 the circuit through mag-
net 60" is completed and the corresponding
type-bar operated. The next instant restor-

ing-relay 53 completes the restoring-circuit

and all the selecting-relays are returned to
their normal condition. o
In Fig. 4 I have shown mechanism for op-

erating type-bars by electromagnets, the parts

there shown being an ordinary type-writer
roll or platen 81, type-bars 82, connected by
links 83 to armature-levers 84, adapted to be
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operated by the printing-magnets 60; but 1t

will be understood that I do not limit myself
to any particular printing mechanism and that

the mechanism of any of the well-known elec-

trical type-writers may be used. FKurther, 1t

will be understood that certain of the magnets

60 may operate shift, spacing, and carriage-

| return mechanism such as are commonly used

in electrical type-writers, such magnets acting
directly or as relays to complete the circuit
of other magnets. '

It will be obvious that my invention 1s sus-
ceptible of many variations and modifications
without departing from the principles herein
set, forth, and I do not limit myself to the de-
tails of construction and arrangements of the
parts herein illustrated and described.

Since it is possible to operate a keyboard-
transmitter much more rapidly than messages
can be transmitted by hand-keys, I am able
by the invention thus described to greatly in-
crease the speed of transmission. -

The principal reason for transmitting mes-
sages by current pulses of alternately-oppo-

site direction is that polar instruments work |

better on a long line than do neutral 1nstru-
_ When preferred, the main-line relay
of the receiver may be a neutral relay, and in

such case the transmitter need not be so con-

structed as to reverse current polarity.
It will be understood that the main-line re-

lay of the receiver may be wound with coils

for main and artificial lines, thus permitting
this printing system to beoperated duplex or
quadruplex; the same as if transmission were
by hand-keys. |

What 1 claim 15— - .

1. In a printing-telegraph, the combination
with an electrically - controlled sunflower, a
plurality of selecting-circuits controlled there-
by, and a plurality of corresponding primary
selecting-relays, one for each such circuit, of

- go
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a plurality of secondary selecting-circuits,

controlled by said primary selecting-relays,

‘secondary selecting-relays in said secondary

selecting-circuits, connected in tandem, each
such selecting-relay of each series but the last
controlling the circuits through the contacts
of a plurality of relays of the next series,

printing - magnets, in tandem with the last
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series of secondary selecting-relays, a restor-
ing-relay, a restoring-circuit operated there-
by passing through said primary selecting-
relays, and means operated by the sunflower
after the operation of said primary and sec-
ondary relays, for completing a circuit
through the secondary selecting-relays to the
selected printing-magnet, and for operating
the restoring-relay. |

2. Ina printing-telegraph, the combination
with an electrically - controlled sunflower, a

plurality of selecting-circuits controlled there-

by, and a plarality of corresponding primary
polar selecting-relays, one in each such cir-
cuit, sald relays having also restoring-coils,
of a plurality of secondary selecting-circuits,
controlled by said primary selecting-relays,
seconclary selecting-relays in such secondary
selecting-circuits, constituting an arithmet-

20 1cal progression, and having their contacts
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connected 1n tandem, printing-magnets con-
trolled by said secondary selecting-relays, a
restoring-relay and a circuit therefor includ-
Ing the restoring-coils of the primary select-
ing-relays, and means operated by the sun-
ower, after the operation of the primary and
secondary relays, for completing a circuit
through the secondary selecting-relays to the
selected printing-magnet, and for operating
the restoring-relay.

3. Inaprinting-telegraph, the combination
with an electrically-controlled sunflower hav-
Ing a plurality of selecting-contacts arranged
to be completed successively,and a correspond-

ing plurality of primary selecting-relays in

circuit each with one of said selecting-contacts,
of a plurality of secondary selecting-relays.
arranged 1n series corresponding to and con-
trolled by the primary selecting-relays, said

40 secondary selecting-relays of each series suc-

45
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ceeding the first connected in groups to relays
ofthe preceding series, printing-magnets con-
trolled by the secondary selecting-relays of
the last series, and means for completing a cir-

cutt through the secondary selecting-relays

and the selected printing-magnet, and for re-
storing the primary selecting - relays, con-
trolled by a sunflower-contact which is oper-

ated atter the selecting-contacts of said sun-

Hower are operated. |
4. In a printing-telegraph, the combination

with an electrically-controlled sunflower hav- -

ing a plurality of selecting-contacts arranged
to be completed successively,and a correspond-
ing plurality of primary selecting-relays in

circulteach with one of saidselecting-contacts,

ot a plurality of secondary selecting-relays,
arranged in series corresponding to and con-
trolled by the primary selecting-relays, said

6o secondary selecting-relays of each series suc-

03

ceeding the first connected in groups to relays
of the preceding series, printing-magnets con-
trolled by the secondary selecting-relays of
the last series, a relay forcompleting a circuit
through the secondary selecting-relays, and a

restoring-relay and means operated thereby
for restoring the primary relays, both con-
trolled by a sunflower-contact which is oper-
ated after the selecting-contacts of said sun-
flower are operated.

5. In a printing-telegraph, the combination
with an electricallv-controlled sunflower hav-
ing a plurality of selecting-contacts arranged
to be completed successively,and a correspond-
1ng plurality of primary polarselecting-relays
each In circuit with one of said selecting-con-
tacts, of a plurality of secondary selecting-re-

lays arranged in series corresponding to and -

controlled by the primary selecting-relays,
each primary relay arranged when operated

by its sunflower-contact to complete a circuit -
through the secondary relays of the corre--

sponding series, printing-magnets in circuits
controlled by the primary selecting-relays in

tandem, and a final pulse-relay and a restor-
-ing-relay, the former controlling the circuit

through the selecting-relays and printing-
magnets, the latter controlling a restoring-
circuit of the primary relays, both the final-

pulse and the restoring relays controlled by

a sunflower-contact which is operated after
the selecting-contacts of said sunflower are op-
erated.

6. Ina printing-telegraph, the combination
of the electrically-controlled sunflower, the
primary polar selecting-relays having sepa-
rate actuating - circuits controlled by sun-
flower-contacts and having also a common re-
storing-circuit, the secondary relays connect-
ed in arithmetical progression, each series of
such relays operated by a circuit controlled
by one of said primary relays, the printing-
magnets, controlled by the secondary select-

L |
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ing-relays, and the final pulse-relay and restor-

ing-relay, both in a circuit controlled by a con-
tact of the sunflowenr. .

7. Ina printing-telegraph, the combination
with a main-line relay, and a sunflower and a
separator-relay controlled thereby, the latter
sensitive only to long pulses and controlling
a clrcult passing through selecting-contacts of

the sunflower, of a plurality of primary se-
lecting-relays controlled each by one of said

selecting-contacts of the sunflower, secondary
selecting-relays arranged inseriescorrespond-
Ing each to one of said primary selecting-re-
lays, the relays of each series controlled by a

circult controlled by the corresponding pri-

mary relay, printing-magnets controlled by
the secondary selecting-relays in tandem, and

105
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means operated by a further contact of the

sunflower, for restoring the primary select-
ing-relays and completing a circuit through
the secondary selecting-relays in tandem to
whichever of the printing-magnetsis selected.

8. In a printing-telegraph system, the com-
bination with a keyboard-transmitter having
keysand contact devices operated thereby and
adapted to produce in a line-circuit when said
keys are operated a characteristic signal cor-
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~erating said sunflower adapted to be controlled
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responding to each letter of the alphabet, of
a recelving instrument having a separate
printing-magnet for each letter of the alpha-
bet., selecting-relays comprising relays con-

nected in arithmetical progression for select-.

ing and energizing the particular printing-

magnet corresponding to whichever letter 1s

transmitted, and means adapted to be con-

trolled by a single line-circuit connecting the -

transmitter and receiver, controlling the ac-
tion of said selecting-relays; and the said line-
circuilt. | *

9. In aprinting-telegraph system, the com-

bination with a keyboard-transmitter having
keys and contact devices operated thereby and |

adapted to produce in a line-circuit when said
keys are operated a characteristic signal cor-
responding to each letter of the alphabet, of
a receiving instrument having a separate
printing-magnet for each letter of the alpha-

bet, an electrically-controlled sunflower, se-
lecting-relays in branch circuits controlled by
said sunflower and comprising relays connect-

ed in arithmetical progression, said relays ar-
ranged to select the particular magnet corre-
sponding to whichever letter is transmitted,
and means adapted to be controlled by a sin-
oleline-circuit,controlling said sunflower; and
the said line-circuit. B

~10. In a printing-telegraph system,the com-

bination with a keyboard-transmitter having

keys and contact devices operated thereby and

adapted to produce ina line-circuit, when each

key is operated, a characteristic signal corre-
sponding to that key, of a receiving 1nstru-
ment having printing-magnets corresponding
to the several transmitter-keys,an electrically-
controlled sunflower, primary selecting-relays
controlled by said sunflower, secondary select-
ing-relays arranged in series corresponding to
the several primary relays, each series in a
circuit controlled by one of said primary re-
lays, the contacts of the selecting-relays of the
different series connected in tandem with the
several printing-magnets, and means for op-

by a single line-circuit connecting the.trans-

mitter and receiver; and the said line-circuit.

11. In aprinting-telegraph system, the com-
bination with a keyboard-transmitter having
keys and contact devices operated thereby and
adapted to produce in a line-circuit, when each

key is operated, a characteristic signal corre-

sponding to that key, of a recelving instru-

ment having printing-magnets corresponding

to the several transmitter-keys,an electrically-
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controlled sunflower, primary selecting-relays

controlled by said sunflower, secondary select- .
ing-relays arranged.in series corresponding to

the several primary relays, each series in a

circuit controlled by one of sald primary re-

lays, the contacts of the selecting-relays ot the
different series connected in tandem with the
several printing-magnets, a separator-relay
controlling the circuits of the primary select-

ing-relays passing through the sunflower-con-
tacts, and a main-line relay controlling the

| sunflower and the separator-relay; and a line-
‘circuit connecting the transmitter and sald

main-line relay of the receiver.
12. Ina printing-telegraph system,the com-
bination with a keyboard-transmitter having

keys and contact devices operated thereby and

adapted to produce in a line-circuit, when each
key is operated, a characteristic signal corre-
sponding to that key, said signals all compris-
ing the same number of pulses, of a receiving
instrument having printing-magnets corre-
sponding to the several transmitter-keys, an
electrically - controlled sunflower having se-
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lecting-contacts less in number than the num-

ber of pulses in each signal, primary select-

ing-relays corresponding in number to the
number of sunflower selector-contacts and each
controlled by one of said sunflower selector-
contacts, secondary selecting-relaysarranged

in series corresponding to the several pri-

mary selecting-relays, each such series ina

circuit controlled by one ot said primary re-
lays, the contacts of the selecting-relays of the

different series connected in tandem with the

several printing-magnets, a separator - relay
sensitive only to pulses of one character, a
main-line polar relay controlling said separa-
tor-relay and sunflower, and a final pulse-re-
lay and a restoring-relay, the one arranged
when operated to complete a circuit through
the secondary selecting-relays and the print-

90

95

ing-magnets selected thereby, the other adapt-

ed to restorethe primary selecting-relays, the
sunflower having a contact, operated by the
final pulse of each signal, for operating said
final pulse-relay and restoring-relay; and a
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line-circuit connecting said transmitter and

the main-line relay of the receiver.

TIn testimony whereof I affix my signature in

the presence of two witnesses.

- JOHN C. BARCLAY.

Witnesses:
B. STEIN,
H. M. MARBLE.
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