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| UN I1TED STATES‘

Patent OFFICE.

HENRY A. ROW’LAND OF BAL [‘IMORE MARYLAND ASSIGNOR TO THE
~ ROWLAND TELEGRAPHIC COMPANY OF. BALTIMORE MARYLAND A

CORPORATION OF NEW JERSEY

MU, LT!PLEX_‘ PRINT'I NG-TELEGRAPH.

| SPECIEICATION formmg- pa,rt of Letters Patent No 689 753, dated December 24, 1901
| Applmatwn ﬁled July 26, 1897, Serlal No. 646,017, (No model.)

To all whom it may concern: .

‘Be it known that I, HENRY A. ROWLAND a
citizen of the Umted States, residing at Bal-
timore, State of Maryland, have 1nvented cer-
tain new and useful Improvements in Multi-
plex Printing-Telegraphs, (Case B;) and Ido
hereby declare the following to be a full, clear,
and exact description of the invention, such
as will enable othersskilled in thearttow hich
it appertains to make and use the same.

My invention relates to improvements in
multiplex printing-telegraphs, and more es-
pecially to those of the synchronous type or
those in which the local transmitting and re-
celving instruments are controlled by syn-
chronously-operating mechanism.

This invention further consists in adapting |

a system of the above character to use with
an alternating or other periodically-varying

electrie line-current and employing this cur-

rent both for transmitting signals and pro-
ducing synchronous motion. The advan-

tages to be derived from such an adaptation

of the alternating current are many. An al-
ternating current may be sentovera line to a

greater dlstan(,e without any change of form

of its waves or impulses than any other cur- |
rent.

Hence 1t enables me to transmit mes-
sages to much greater distances without re-
1ay ng or Iepeatmﬂ' them than has been hith-
Moreover, in such a case
there would be practically no diminution of
speed with increase of dlsta,nce, and, fur-
thermore, such a eurrent is admirably adapt—-
ed to my code 0f swnals and method of Syn-
chronizing.- |

chronous teleﬂ'raph system in which synchro-

nous motion:is produced by and maintained
rotating
- parts as contradistinguished from the inter-
‘mittent motion of the so- called ‘‘step-by-
step ”synchronous telegraphs.

between continuously moving or

Accordingto

the. present invention the'inertia of the mov-
ing parts is utilized in steadying their motion
and in maintaining synchronism, whereas in
the case of the step-by-step devices the in-
ertia is entirely gotten rid of, so that if for
any reason ‘the. current which operates the
so step-by-step devices should be interrupted

'Fig. 4 represents a somewhat-dif
of tape transmitter also embodied in the pres-

the motion of these devices will be drrested
accordingly. For these reasons, as well as

others, there is a fundamental dlt’fereuce be-

tween the two systemb |
- The present invention constitutes an im-
provement upon the system of telegraphy

| shown and described in Letters Patent of the
United States No. 622,636, granted to me on

April 4, 1899, and to this end comprises the
novel features hereinafter described, and
pointed out in the claims. |

Referring to the accompanying- drawings,
Figure 1 is a diagram 1llustrating the prineci-
ple of. tmnsmlttmw a message accordmﬂ to
this invention. Fw 2 represents a form of

transmitter for modifying the line-current by

impressing an extra current upon the inodi-
fied line-current. Fig. 3 represents a tape
transmitter embodied in the present inven-
tion and adapted to operate with this system.
‘erent form

ent invention and adapted to operate with
this system.

_ Fig. 5 is adiagram illustrating
‘a principle of receiving messages according to

55

Ho

70

75

thisinvention. Kig.6representsaformofline-

relay and connections which may be substi-

‘tuted for theline-relayand connections shown
in Fig. 5.
mately sine curve of an alternafing current.
Fig. 8is a diagram showing the electrical con-
‘nections between theseveral partsof the cir-

Fig. 7 represents a sine or approxi-

cuit combining or combination device. Fig.

'91is a diagram furtherillustrating the eombl-

nation devwe and its related parts. TFig. 10

o . | is a plan view representing the working ap-
- This 1nvent1011 Imoreover, relates to a SyI-

paratus,including the printer, motor—dynamo,

80

motor-regulating device, synchronizer, send-

-_1nﬂ' and receiving suuﬂowel and trailer, de-
vice for setting the said sunflower, and the

receiving line- Ielay Fig. 11 show.s a means

for leﬂ'ula.tmﬂ' the Speed of one shaft or its
| drwmﬂ‘ motor by means of a contact 0perated

by_ a sh_afn having a steady motion. Fig. 12

is a diagram .showinu* eircuits.

Fig. 1313&"

9.9

dmﬂ'ra,m illustrating a further apphc&tlon of

the prmclple Shown in Fig. 12, showing the
electrical connections between the several
eleetromagnetic pa,rts of the prmter herein
descubed

Flﬂ‘ 14 1ep1 eqents in ~==1de eleva-
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2

tion the printer and & part of the circuit-
combining device. Fig, 15 is a detail per-
spective view of the motor-regulating contact-
maker. Iig. 16 represents in side elevation
a detail view of the type-wheel. Fig. 17 rep-
resents a section taken along the line 18 18
of Fig. 16 and looking in the direction of the
arrow, Iig. 18 represents in side elevation
a detail view of one of the brush-holders of
the synchronizer or motor-dynamo. Fig, 19
represents in side elevation the armature of
the synchronizer, showing the arrangement
of the synchronizing-current coils. Fig. 20
represents a sectional view of the device for
setting the sending and receiving brushes or
trailers, taken along the line 21 21 of Fig. 10
and looking in the direction of the arrow.
Fig. 21 represents a plan view, partly in sec-
tion, of the line polarized receiving-relay.
Fig. 21° represents the line receiving-relay,
partly in section and side elevation, showing
the manner of pivoting the armature. Fig.
22 18 a diagram showing the synchronizer
connected directly in the main line. Fig. 23

18 a diagram showing the synchronizer con-

nected to an independent main-line relay,
and I'ig. 24 1s a diagram showing the synchro-
nizer and current-distributer connected to
thereceiving line-relay abreastor in multiple.

Similar letters and numerals refer to simi-
lar parts throughout the several views.

The transmitting apparatus.—Referring
first to Ifig. 1, which is a diagram illustrat-
ing the principle of sending a message ac-
cording to the present invention, A repre-
sents an alternating-electric-enrrent genera-
tor of any approved form delivering-its cur-
rent to a single main line L.

It will be assumed for the purpose of the
following description that the current of the
generator A 1s produced by an electromotive
force of sine orapproximately sine wave form,
though 1t is not to be understood that thisin-
vention 1s limited to any special form of al-
ternating or pulsating ecurrent—as, for exam-
ple, such a current as that produced by the
W heatstone transmitter or, in fact, by a vi-
brating current-changer of any kind used for
changing a direct into an alternating or pul-
sating current may be used. DMoreover, the
line-current in any case may be derived di-
rectly from the generatororfromsomesecond-
ary source, such as a transformer.

Referring again to Fig. 1, R’ represents the
transmitting line-relay or what will herein-
after be designated the *“ transmitter.” This
transwmitter is preferably a neutral relay hav-
ing the main-line circuit connected to its con-
tact 7Y and tongue »'. D represents a trans-
mitting current distributer orsunflower hav-
Ing its segment-circuits connected to the
magnet-coil of the transmitter and supplied
with current from a local source, such as the
battery X. The principal transmitting-seg-
mentsof thissunflower comprise three groups
of nine segments in each group. In the dia-

-ation of the transmitter.
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 connected to the transmitter,as the multiplic-

1ty of connections would tend to confuse the
drawings. Ilocateineach group of segment-
circuits a suitable apparatus for making and
breaking or otherwise altering them in the
proper combinations to effect the transmis-
sion of the messages. This apparatus may
be any suitable form of keyboard—such, for
example, as shown in my Patent No. 622,636,
abovereferred to,orimprovements thereon—
or i1t may be aperforated tape, orindeed any
suitable means for altering the electric con-
dition of the segment-circuits for the actu-
In the drawings I
si!mpbrr represent a series of contacts or keys
1" to 9'. |

C represents a trailer moving in synchro-
nism with the generator A. Thistrailer may
be drivenin any suitable way and is herein
shown as mounted upon a toothed disk C’,
which meshes with a pinion 0%, carried by the
shaft b7 of a snychronizer B, which isdriven
in synchronism with the generator A, as here-
inafter described. If, however, the generator
and traller C are at the same station, the
traller may be driven directly by the genera-
tor. The trailer 18 connected to the source
of local current X through the disk C’, shaft
KK, and contact-brush b4,

The contact breadth of each of the trans-
mitting sunflower-segments is such that the
time consumed by the trailerin passing over
one segment is equal to the time consumed
in aline-currentimpulse or semicyele in pass-
ing from one zero-point to the next-—that is
to say, for each segment that passes beneath
the trailer C a corresponding semicycle of
the line-current passes the contact of the
transmitter R’. Therefore for every group
of nine segments that the trailer passes over
there will at the same time be a group of
nine semicycles of the line-current that will
pass the transmitter-contact. 'T'hen by caus-
Ing the transmitter to break theline through
its contact for the length of time that a seg-
ment is in contact with the trailer one com-
plete semicycle of the line-current may be
cut out or suppressed for each break. This
is accomplished by operating the contacts 1
to 9. If, for example, contacts 1’ and 3’ are
closed, segments 1 and 3 will cause the trans-
mitterto cutout the first and third semicyeles
of a corresponding group of line semicycles
by energizing the transmitter for thelength of
time that the trailer is in contact with those
segments. Likewise the operation of any of
the other contacts will canse the transmitter
tosimilarly modify the corresponding line im-
pulses. This arrangement is therefore well
adapted to my general method of transmis-
sion, which, as described in the PPatent No.
622,636, above referred to, consists, briefly, in
suppressing or otherwise modifying a prese-
lected number of the semicycles or impulses
of the line-current for each character or sig-
nal and transmitting these signals to a dis-

gram Ifig. 1 only one of these groupsisshown [ tant point, where they arerecorded. The code
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herein employed consists in suppressing two
semicyeles out of a group of nine for each sig-

nal, as it may readily be assumed that at the

time that a group of nine segments of the sun-
flower are being swept over by the trailer a
correspendin group of nine line semicyecles
are passing the transmitter-contact. I donot,

however, confine myself to these exact num- |

bers. In operating these transmitting-sun-
flowers it is quite important that they sheuld

“be so adjusted that they will cause the trans-

mitter to break the line-circuit at the non-

- sparking point or as near it as possible, which

L5

- euit.

20

has been found to be at or near the point of
zero-current.
by adjusting the sunflower around its axis
until no sparking is observed at the contacts
of the transmitter when it breaks the line-cir-
When the proper adjustment is made,

the trailer will begin to pass onto one of the
sunflower-segm ente at theinstantthat a semi-
cycle of the line-'eurrent begins to flow past
the transmitter-contact. Whlle 1t 1s impor-

tant thus to begin to break the line-circuit at |

the point of zero-current or the non-sparking
point, it is not, however, essential to estab-
lish the circuit again at the zero-point of the

- current with the receiving apparatus herein
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described, though this may be done, if de-
sired. The reason for this is that with the
principal form of receiving apparatus herein
shown the semicycle next succeeding the sup-
pressed one is not used as a modified semi-
cycle in the combination of semicycles com-
posing a signal.
first and third semicycles, Fig. 7, were sup-

pressed and the line-circuit reéstablished at

a point somewhere in the fourth semicyele.
A polar line receiving-relay would not be af-
fected by the incomplete fourth semicyecle,
for this semicyele is of the same sign (neﬂ'a,-

tive) as the last semicyecle which had acted to |
throw the relay-tongue—that is, the second

semicycle. This will be more apparent after

the description of the receiving apparatus.

Nor do I confine myself to the suppression of
individual semicycles, for instead of causing
the transmitter to suppress one semicycle at
each time that it breaks the line-circuit it
may be made to.suppress two, three, or more
semicycles, and, furthermore, while it will be

assumed for the purpose of this desecription

that the semicycles are modified by suppress-
ing or cutting them out I have herein shown

means for otherwise modifying the current.

Thus by connecting the resistance r° to the
contact and tongue of - the transmitter the
semicycles which would otherwise be cut out
upon the breaking of the contact will be re-
duced in intensity and may be made to ac-

complish the same result as euppreseuw them

entirely.

- A third way of modifying the line-curront
is shown in Fig. 2, where means is employed
for superlmpesmcr an extra mrrent upon the
suppressed impulse.

In Fig. 2, R% represents the eleetromaﬂ'uet |

For example, suppose the

- T'his is readily aceomplished |

are. sendmﬂ' messages at the same time.

of a relay, and +° its armature, having a con-
tact-spring 7° and contact-screws r* and %, the
former being insulated from the armature
and the ]attel held rigid. Normally the line-
carrent would pass through contact 7 into

thespring r*and econduector 7%, but if the mag-

net R% attracts the armature 7% which is piv-
oted at %, the end of the sprmn‘fr'ﬁ will be thrust
against the contact r°, which will break the
eonneetion at 77 and introduce the current
from the battery X, which battery may obvi-
ously be replaced by any other desired source
of current. This arrangement may be sub-
stituted for the transm1tter of Fig. 1.
Referring again to Fig. 1, it will be seen that
the operatm using the contacts 1’ to 9’ will
have the exclusive use of theline-transmitter,

| and hence the main line, just as long as the
sunflower-segments to Whl(,h his contaete are

connected are being swept over by the trailer,
and likewisewith the operatorsusing theother
croups of segments, so that the operators in
no way interfere with each other, though all
‘The
sunflower may -thus be divided into any num-
ber of groups of segments,depending upon the
number of separate persons using the line.
One of the segments of the transmitting-sun-
flower not, meluded in the three groups is per-
manently connected, as by wire 10, to the
transmitter, so that ‘each time the 131“&1161‘ C

| comes 1n oontact with the segment 80 con-
nected the transmitter will modlfy a line-cur-
‘T'he object of this is to effect

rent impulse.

the proper setting of the receiving-sunflower;

as hereinafter fully described.
Thesynchronizer Bissubstantially thesame

| in principle as the ‘‘synchronous device” de-

j

scribed and claimed in my aforesaid patent,
| being regulated directly by the line-current

passing through certain of its coils, as shown
in Fig. 1, or indirectly by the said current, as

hereinafter shown and desecribed, and in
elither case driven by an independent source
of power.
leg of the circuit connecting the sbatlon Fig.
1 mth the recewmfr-statlon Fig. 5.

The line L represents the metallic

In Fig. 3 is shown an arrenﬂ'ement of the

ltransmitting apparatusin wh’ieh the messages
~are sent by means of a perforated tape.
this case G represents the transmitting- tepe,

In

provided with a series of perforations ¢', rep-
resenting the message to be tlansmltted

metal contact-roller H by means of the syn-

chronizer or by any other suitable means in

synchronism with the alternator. This may

‘be done in one way by causing the teeth-of a
small'wheel ¢’ to engage a row of perforations

g of the tape and driving this wheel through
the gearc® and pinion b% of the Synehromzer
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‘The tape is driven at a uniform speed over a

125

The local-battery circuit 12 is connected at

one side to a brush or stylus %, which rests

upon the surface of the tape G above- the

1-3'0.

yhnder H and in the path of the perforatmns‘ |

g'.. The other side of the local circuit is

electucelly eonneeted to the cyhnder H by




. .means of the brush A°

~that the transmitter R will be energized at |
each time that a perforation ¢’ passes beneath
the brush /: and will cause the transmitter to
modify an amount of line-current depending |
upon the length of the perforation.

Thus it will be seen

- ing the perforations each equal to the length

B ¥ e

of a semicycle as each perforation passes the |
~ brush /2 the transmitter will suppress a semi-
¢ycle.

Then byarranging these perforations
according to a

. that hereln deseribed—such a form of trans-

 mitter becomes eadll y ﬂdapted to: m} system_: !

15

of receliving.

In punchlnﬂ' the tape G for multlple\ trans-
mission the perforations representing several |
messages would naturally alternate, just as:

in th:e case of the sunflower, where the signal

.20

of the first operation is transmitted by con-
necting in the local circuit a certain combi-
nation of segmentsof the first group, the sig-
nals of the second operation by connecting in |

. the local circuit a certain combination of seg-

- - ments of the second group, andsoon.
In Fig. 4 is shown a form of transmitting | n

- apparatus in which the line-transmitter and

- sunflowerareused,butinwhich thesunflower- |

- segment circuits are made and broken by |
. means of a transmitting-tape somewhat dif-
ferent from that shown in Fig. 3.
case G’ represents such a tape passing over |

s

. a metal contact-roller II' and driven by &

~ wheel or disk ¢”, mounted upon the shaft K
-and having a luﬂ' upon 1t which engages the

35 teeth of the wheel ¢ once in each revolution

40

45

550
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of the sunflower-trailer. 'The teeth of the
wheel ¢"™ engage the perforations ¢° of the
tape, and thus impart motion thereto. The
synchronizer B drives the trailer C by means
of the gear C', mounted upon the shaft IK.
Upon the tape G, above the contact-piece H’,
rest a series of brushes /i’ to /i3 and each of
these brushes i1s connected to a segment of
the sunflower of the group of segments to be
operated by this particular tape. The elec-
tric cireuit passes through the coil of the
transmitter R° to the sunflower and contact-
brushes /' to A® through the brushes 4! and
N’. By completing the local circuit through

combinations of the brushes /i’ to /8 the same

effect is produced upon the transmitter R’ as
by operating the contacts of Fig. 1. Thisis
accomplished in the present case as follows:
The tape G’ is perforated at intervals upon
transverse lines, as o o0, 0’ 0/, and o0° 6%, and
these perforationsarearranged nponeachline
in sucha position thattwo brushes’’ to /i3 will
complete thelocaleircuit through the perfora-
tions for each combination of perforations
coming beneath the brushes, a different com-
bination of said perforations being brought
beneath the brushes foreach revolution of the
trailer by the forward movement of the tape.
Thus two perforations upon the line o o will
complete the circuit through the brushes of
the group /' to ® and cause the transmitter to

By mak-

code—such, for example, as

In thlS |

1 the ¢

689,753

current.

If a polarized receiving-relay

case of the apparatus shown in Fig. 1.
reason for this will hereinafter more fully ap-
pear.
sion, or, in other words, if the receiving-sun-
flower operating in conjunction with the ap-

~paratus shownin Fig. 4isdivided into groups
- of ?,en'ments—three for example-—such as
| showu in Fig. 5, and it is desired to receive

messages on each group, obviously the trailer -
~of the transmitting device, Fig. 4, would be
driven three times as fast as the receiving-
go . .

trailer, since the transmitting apparatus

“sends only one signal or combination of sig-
als for one character upon each revolution,
'Wllel'eﬂs the l'eeeivill-g'apparatus can receiVe. L

three upon each revolution of its trailer.

partmularly to Kig. 5, where R® represents
the receiving line- 1elay

and its othercontact r"connected to the outer
negative pole of the samne battery.

The receiving apparatus other than the
line-relay is worked on a local relayed circuit,
so that the said main line will not be affected
by any accident that might ocear to the local
apparatus. This relayed circuit includes a
conductor connected to the line-relay tongue,
a synchronizer B, a trailer C? and its sun-
flower D?, the various segment-circuits of the
said sunflower, polar selecting-relays R!! to
RY, located in said segment-circuits, and a
common wire 14, which connects the said re-
lay-circuits with the battery. Thetrailer C?is
mounted on the disk or gear wheel C' and is
driven in synchronism with the transmitting-
trailer by the synchronizer I3, as shown and
as described relative to the transmitting-
trailer. The sunflower D* is composed of
groups of segments corresponding to those of
the transmitting-sunflower, except that the
segments of the latter are broader than those
of the former. Also the insulation between
segments of the receiving-sunflower is

made broader than that between those of the
transmitting-sunflower. In each of the local
receiving- sunﬂower segment-circults is a po-
lar seleetmmrelay formmg the group R to
R¥—that is, the coils of these relays are trav-
ersed by the segment-cirecuits. It will thus
be seen that when the line-current is flowing
interruptedly the line-relay tongue 71° will

suppress corresponding impulses of the line- | be kept in a state of vibration between 1ts

- IFarthermore, in multiplex transmis-

Ther ecei’bmg apparatus.—Passing next to
the receiving apparatus, reference will be had

Thisis a polar relay
“having its coils traversed by the main-line
current.and havine one contact » connected
to the outer plus pole of a split battery X’

A differently-disposed pair of per-
forations upon the line 0" 0o’ will cause the
transmitter to suppress another pair of the
line impulses, and so on.
in each transverse line may thus be made to
represent a character, and obviously the ar-
‘rangement is not confined to two perforations
in each line. -
18 used in connection with this form of trans-.
mitter, the number of brushes or segment-

clrcuits would be increased to nine, asin the
The

The perforations
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contacts., Then asthereceiving-trailer passes

from one segment to.the next in unison with

said current and with the transmitting-trailer

the adjacentselecting-relays will receive local

current impulses from the battery X’ of op-

posite polarity—that is to say, the relays in-
- dicated by the reference-letters with even- |

numbered e*«:ponent&—-—sveh as R, RY, R,
and R'°-—will normally receive, for example
plus impulses, while the lelﬂys R, R, R,
R', and R" will normally receive netmtw
1mpulses._

manner send their tongues againsttheir back-
stops.

when no signal is bemﬂ* receiver.

For each blﬂ‘ndl that is received the sele(,b--
ing-relays correspondmn‘ to the signals will

receive impulses of opposite polar‘ity to the
normal impulse and will send their tongnes
against their forward contacts, the obgeeb of
whmh is to complete certain prmter-—mrcmts
hereinafter described. This is aceomplished
in the following way: It will be assumed that
the signal was sent from the transmitter by
operating contacts 1' and 3'—thatis, the first
and third c:enncg cles of a group correspond-
ing to the nine segments of the sunflowers
bupposed to be in use.

first semicycle is suppressed the receiving-

trailer C* will be in contact with the segment

connected to wire /%, and in this case a nega-

tive impulse would normally be transmitted
~down the wire ? to the relay R'; but as a

semicycle of the line-current has been sup-
pressed the tongue of the line-relay R® will

not make contaet with that pole of the bat- |

tery which sends a negative impulse to the
relay R, but will remain against the con-
tact 7%, where the preceding semicycle had
attracted it. The obvious effect of this will
be to cause a positive impulse to traverse the
relay R, and being an impulse opposite to

“the normal one will “send the tongue of that

relay against its forward contact. Likewise
the suppression of the third semicycle, as

above assumed, will cause therelay R*®tosend

itstongue against its forward contact. When
the receiving-trailer again comes around to
the sunﬂower-seﬂ‘ments connected to the re-
lays R and R, impulses will besent through

‘them from the battery X'in the normal di-

rection, which will cause their tongues to re-

turn to the back-stops, thereby avoiding the
use of any extra circuits orapparatus for ac-
Operating as above
described two different selecting-relays-act
to close their forward contacts, and thereby
partlyclosetwo printer-circuitsfor eachsignal

received. A group of selecting-relays similar

to the group R to R* would be connected to
each group of the receiving-sunflower seg-
ments, and as these groups of segments ot’
thetransmittingand receivi nﬂ'bunﬂowewem-
respond and the trailers move in synchronism
messages sent upon group No. 1 of the trans-
mltter-serrments will be received upon group

These relays are so wound, how-—r
ever, that the impulses distributed in this

These are the conditions that exist

At the time that the

‘battery-wire 14.
18 properly set so that its trailerarrives upon

5

No. 1 of the receiving-sunflower segmenis
only, and so with the seeond and third groups.
Therefore there will be no interference on the.

I line, though several of the operators are send-

ing and receiving messages at the same time.

70

~ Before passing to the deseription of the op- .

eration of printing the messages reference
‘will be had to the means for indicati ing the

75

proper adjustment of the sunflowers “and

‘also to the way in which the synchronizer is

ODemted which 1etrulfxte=; the speed of the
trailers.

- Adjusting the sunﬁowem and trailers. —The

object of thisarrangementis to indicate when
‘the receiving. trailer or sunflower is so ad-
Jjusted with leldtlon to the trailer and sun-

ﬂower at the station from which the signals
are sent that the trailers will rest c=t1mult:':1;--
neously upon correspondm osegments. This

1s accomplished in the followmw way: At the
sending end (see’ Fig. 1) I permanenbly con-
nect one or more of the odd segments of the

sunflower to the tmnbmltter 0011 circult, as

by wire 10, so that once in each IEVOl[lthll of

the trailer b one or more of the line impulses

will be modified, whether the keyboard or
other local tmnsmlttlm apparatus is oper-

d,ted or not. At the IPCelVlnﬂ‘-StFLtl()ll one or

8o

90
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more odd segments of the &unﬂower corre-

sponding to those at the tmnsmlttmmbt&tlon
are connected, as by wire 15, to Lhe coils of
a relay R or other ma,ﬂ'neuc signaling de-
vice, which is again con neued fo the common
It the receiving-sunflower

a predetermined segment at the same time
that the transmitting-trailer arrives upon a

correspondingsegment, then at each timethat

the transmitter modifies a line impulse cor-

100 -

105

responding to these predetermined segments

of the transmitting-sunflower the reldy R0
will receive a local current impulse of a given

pold,uty, and if this continues its tonn*ue will

remain continually against one of its con-
tacts; but now if this dd]u%ment oi the sun-

flowers is altered the relay R will not re-
ceive animptlse of the same sign upon every

revolution of the trailer. Hence its tongue
will be sent over against its other contact.
This action of the relay may be made to in-
dicate the proper adjustment of the sun-

flowerin a number of ways—as, for example,

by audible signals produced by the relay in
acting, as described. The same result may
be effected by adjusting the trailers instead

I'I0
115

120

of the sunflowers, and I have provided means,

hereinafter shown, for accomplishing this.
The synchronizer-circuit.—From Fig. 51t

will be seen that the synchronizer operates

125

upon a local relayed circuit and is shownin
that figure as conneeted in series with there-

celving-sunflower. It is, however,
to connect the synchronizer and sunflower
in series, but in multiple, as shown in Kig.
24. This, though, is an obvious alternative.
Moreover, the synehromzer may be governed

| by the line-current direct, while the receiy-

not best
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Ing-sunflower and other receiving apparatus | the order in which they receive their current

18 operated upon a relayed circuit. The con-
nections for such an arrangement are shown
in Fig. 22. Also the local synchronizing-cur-
rent may be relayed from the main-line cur-
rent by a separate relay R,,, located in the
main-line circuit and making the local syn-
chronizing-current independent of the local
signaling-current, as shown in Fig. 23. 1If

1n this case the line impulses should be modi-

fied by simply reducing them in intensity,

this second line-relay R,, may be more sensi-

tive than the line signaling-relay R%, so that
1t will respond to every impulse and work con-
stantly, thereby producing a better synchro-
nizing-current than relay R, |
Neutral line recewwing-relay and circuits.—
With slight changes in the receiving appa-
ratus the neutral line receiving-relay R and
its connections, as shown in Fig. 6, may be
substituted for the polar relay R® of Fig. 5.

In this case the armature of the relay R, vi-

brated by the line-current, is sent against the

line-currentand will normally—thatis,aslong
asnosignal is received—transmit throuch the
conducting-segments of the sunflower device
positive currents only. I assume in the de-
scription that these currents are positive,
though they may be either positive or nega-
tive. The tongue of the relay R is caused to
strike the contact » under the influence of a
plus line impulse at each time thata conduct-
Ing sunflower-segment comes beneath the
brush and will strike the same contact—that
18, contact »—under the influence of negative

line-waves at such times as the insulation be-

tween the sunflower-segments comes beneath
the brush or trailer, thus normally transmit-
ting to each receiving-relay a positive cur-
rent. T'he local selecting-relays are there-
fore in this casé so wound that plus currents
cause them to open their local circuits, while
negative currents cause them to close them.
Now if an impulse of the line-current arriv-
ing at the relay R is modified, as herein de-
scribed, the effect will be to cause its arma-
ture to remain against the contact 7°° for the
length of time that the modified current is
passing therelay-coils, and while thus against
the contact 7% a negative current will be sent
through one of the local receiving-relays, the
effect of which will be to cause the particular
local relay which receives the current to close
its loeal circuit. The tongues of the local re-
ceiving-relays are brought back in a reverse
direction when theline-relay tongue turns to
the contact . In the event that the relay R

1s employed one ot the relays of the group
RY to R may be dispensed with, using eight
instead of nine selecting-relays. The reason

for this is the relay R being a neutral relay
1ts tongue will be drawn back by the spring
rand will act for each line impulse and there-

foreoperate eachselecting-relay successively; |

but where the line-relay is a polarized relay

‘bining device.
scribed with reference to I'ig. §, where D*rep-

can be operated together, as the tongue of the

- polarized line-relay will remain against the
contact to which it is attracted until an im-

pulse of opposite polarity to that which last
actuateditarrives. Hence the useof a greater

‘number of selecting-relays when the line re-

ceiving-relay is polarized. | |
The selecting-relays and system of combina-
tion.—The function of these selecting-relays
is to close or partly close (in the case of the
apparatus herein described) ninelocal branch
printer-circuits in combinations correspond-
ing to the combinations of line impulses sup-
pressed or otherwise modified—that is to say,
for each combination of modified line im-
pulses representing a character a correspond-
ing combination of selecting-relays will be
acted upon and close their contacts through

two local printer-circuits, and thereby cause
the printer to print the corresponding char-

acter. . The contacts thus closed by the se-
lecting-relays, though, only partly close the
local circuits to the printer. The completion
of these circuits in combinations to form a
part of the main printer-circuit is effected by
means of a novel form of circuit combining
and distributing device based upon the fol-
lowing system of ‘combinations, which is but
a special case out of many which may be de-
vised from my general system of combining
cireuits. .

In explaining the present system of combi-
nations 1t will be assumed that we have nine
circuits, represented by abecde f g I 2, re-
spectively, being the nine circuits to be closed
in combinations through the selecting-relay
contacts. Inthisseries circuit a may becom-
bined withbcdefghe, b withedefqghai,
cwithdefghi dwithe fght ewithfg
v, f with g i 4, g with 2, and i with <, thus
obtaining thirty-six separate combinations.
Then by not counting contiguous combina-
tions—+that is, such combinations as ab be ¢d
de ef fg gh hi—there will be left from nine cir-
cuits twenty-eight combinations, as follows:
(a)cde fghi, (D)yde fght, (c)e fght,
(d) fghnr (e)gha (f) hi,and (g) 2. Con-
tliguous combinations are not counted, for the
reason that contiguous selecting-relays do not
act 1n combinations, as hereinbefore ex-
plained. Thusit will be seen that these com-
binations may be arranged in seven groups.
In the first @ combines with seven others, in
the second b combines with six others, and so
on through the series. The practical appli-
cation of this grouping will be readily seen in
the following deseription of the circuit-com-
This device will first be de-

resents a ring made up of twenty-eight insu-
lated metallic segmentsc* * e* % g* X%, d*
e f* g% X, &e., with all of the segments
represented by like letters electrically eon-
nected together and each of these groupscon-
nected to the wires ¢'* to ¢/, D5 represents

only alternateselecting-relays with respect to | a ring made up of seven insulated segments
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a** H*x c2>< dPX e2X % g%, the bleadth or con- | in the operation of plmtm a character may

tact-surface of the seﬂ'ment a** corresponding

to that of seven ol the segments of the ring

D*, the breadth of the segment b** cor 1esp0nd-

ing to that of six of the seements of the ring
D4, and so on to the seﬂment g**, which cor-
responds in size to any of those of the ring D~
The wires ¢'* d'* e'* f”‘< g% are eonnec‘red to
the segments of the ring D% and “all of the
wires @' to i'X are connected, respectively, to
the contact-disks d? to d', and these confact-

- disks are electrically oonneeted to the for-

- sponding angular positions relative to their

~ed in circuit Wlth a local battery or other

20

ward. eontdets a®* to 13X of the qelectmn‘ re-
lays. - |

the rings D* and D° and occupying corre-

respective rings. These brushesare connect-

source of local current X?and with a magnet
RX, which actuates the printer. =

The rin gs D*and D®are pr eferably I ounted
upon the same shaft and are driven at a con-

~ stant speed in synchronism with the alter-

 brushes C* and C° are made to rotate and the |}
rings D* and D° are held stationary, the ob-

30

nator and sunflower devices by the driving
mechanism hereinafter described. Obviously
the same result may be accomplished if the |

C* and C° replesent bmshes I@Htlll“‘ upon'

ject being simply to produee re]dtwe motion |

between the brushes and rings.
The opemtwn of the combination device.—

The operation of this circuit-combining de-

35

vice is as follows: Assuming thata si n*nal has
been sent and that Lhe_reld;w Ri' and R are
the ones Which are affected by the signal, as

described in reference to Fig. 5, these relays

will close the contacts a** :;md c3>‘< Tracing

" the circuit from the battery X2at the mstann

40

45

that the brushes C* and C° ocecupy the posi-
tions relative to the segments under them
such as shown in the drawin o3, it will be seen
that this circuit is complete, passing through
magnet R*, brush C° segment ¢**, disk d2
contact aﬁx then throun'h contact X into

 disk d*, and back to battery through line ¢,

50

55
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sefrment ¢X, and brash C* This will cause
the printer actuated by the relay R* to print
the character representing the signal re-
ceived; but if any of the contacts at i biX
to 3% are closed singly the relay R* will not
be affected, for the circuit through it will not
be . eompleted Upon the receptmn of an-
other signal we will suppose the relays R™
to R to close the contaects %% and d**%. A

current will then low through the coils of the

magnet R*, as will be obvious, when the seg-
ments in the rings D¢ and "D5, which corre-
spond to the closed cireuits b3 d®%, come in
contact with the brushes C* and C° and in
like manner two other circuits of the group
a** to °* may be closed for another signal.
With the nine cireuits thus combmed the
printer may be made to print all of the letters
of the English alphabet and such other sym-
bols as may be selected.

Printing a character.~—The principal steps

be better described in eonnection with Fig.

9, where the printer type-wheel W is shown

mounted on a shaft P, with the ¢ircuit-com-
hining device, and where S represents the
printer hammer or platen-actuated by a mag-

‘net M which is magnetized bya 10(3.«.11 circulb
controlled by the relaj R*.
"is so set that any character upon its periph-
ery corresponds toa prearranged combination

The type-wheel

7C
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of the segments of the rings D*and D°, so that

the instant the selecting-relays close the cir-
cuits through the combination of segments
representing the signal received the charac-
ter to be printed for that combination will be
It

in front of the printer hammer or platen.
will, however, be seen that the magnet which
actuates this platen 1s not excwed directly

from the relay-circuit, but by a separate ¢ir-
cuit controlled by a relay R*.
operation of the printer will be described
later, when the object of employing the relay

The detail

R~ will be fully stated.

Having thus described the gener al pI‘lHGI-—
ple-of my invention, some of the apparatus
bv which the qystem is put mlo operation will
next be desecribed..

Reference will be had ﬁlst to Fig.10, which
is a plan view showing the synchromzel auX-
iliary motor, means for regulating the speed
of the motor the printer, “comblnatlon de-

80
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vice,” tlan%mutinw and receiving sunflower

devwes and dewce for setting them and the

100

line-relay, all mounted on one base which

may be extended to accommodate more print-
ers, when necessary.

The synchronizer.—This dewee comprises,
among other parts, adisk armature B', moant-
ed 10 rotate bhetween the poles of fwo perma-
nent magnets B2,
of a non-magnet.ic disk 0° preferably metal-
lie, carrying upon coune of its faces three or
more coils BY, adapted to carry a continuous
current and connected with the commutator
b5. Upon the other face of the disk ?° (see
Fig. 19) are mounted two coils BY for the
synchl onizing-current and are connected to
the collector-rings 6°. Obviously these two
coils may be replaeed by four, 8ix, or a greater
number of coils, if desired. The _arma,ture-
disk; c'olleetm-rinﬂ*b, and commutator are all
mounted on the shaft 6%, which is Journaled
in the frame B°.

B¢ B* represent the br ush holders, which
are most clearly shown in the detail view,
Fig. 18. They vonsist of two plates of insu-
]atmcr material 6% pivotally mounted, as at
b% on each side of a central plate 6%, 'which

is bent as at b1, and there secured to a rod

b2, whieh rod is ad_apbed to be held in a cen-

‘tral opening in the upright 6* and secured by

the set-secrew b, The brushes 6*are secured
to each of the plates 6%, where they may be
connected to the termma,l wires, as at b,

The pressure of the brushes against the com-
mutator or collector-rings is seeured by means
of the weights b, connected by the arms 5™

The armature B’ consists.
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to the upper portion of the plates b3 I
coils earrying the continuous current, revolv-
ing between the magnet-poles and supplied
with the proper commutator 0% constitutes
a continuous or direct current motor from
which the necessary power to drive the syn-
chronizing-coils B® is derived. I do not,
however, wish to limit the driving power to
a direct-current electric motor, as this power
may be a small water-motor, clockwork, a
falling weight, or, in fact, any sunitable source
of power may be employed. The armature
of the synchronizer—that is, the synchroniz-
ing-coils—will not do work or absorb work as
long as the motor keeps them in step with the
current; but when the motor tends to get out
of step the said synchronizer-coils or the cur-
rent in them will do or absorb work, as the
case may be, and thus keep the motor in step
or In synchronism.

On one end of the armature-shaft b7 of the
synchronizer is mounted a pinion 6%, which
meshes with a large gear C’; mounted fast on
a shaft F, which latter is journaled in the
bearings f. This shaft I only extends from
the gear C’ to the point f’, is made hollow,
and receives the shaft K, which revolves
loosely within it. Motion is transmitted from
the shaft I' to the shaft K by means of the
beveled gears IV, F° and K'. The gear F’,

being mounted on the shaft F, meshes with |

~ the Intermediate gear I and that in turn

35
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set-pilece <X,

meshes with the gear ', mounted fast on the
shaft K. The gear F’is mountedin thelugsor
bearings /,which are mouuted on a disk F®%on
each side of a slot f%, through which the gear
I passes. (Shown most clearly in the detail

view, Fig. 20.) Thisdisk F% is provided with

a plurality of notches or slots 7?2 around its
periphery, which are adapted to engage a
spring set-piece 73, by means of which the
disk may be setin any desired position around
the shaft K, the disk IF® being mounted on
the loose collar f*. 'The object of this method
of gearing will be presently described.

Olher delails of the working apparatus.—
The transmitting and receiving sunflower
trailers consist of the metal strips & and %/,
respectively, carrying at their free ends the
metal rollers £* and k3. These strips are
mounted upon 4 right-angled extension K0 of
an arm K* and insulated therefrom, as at %?,
and the arm K*is adjustably mounted on the
shaft IX. The rollers £* and /® rest, respec-
tively, upon the sunflowers D and D?, which
latter are mounted fast upon a hollow shaft
DY which receives the end of the shaft K.
The shaft D" is secured at its other end in
the upright .

The sunflowers D and D? may be adjusted
around the shaft I as an axis by means of
the toothed disk d*, and when so adjusted
may be held in the desired position by the
I J represents a cable made up
of the wires which connect the sunflower-seg-

689,753

The | tions from which the current passes into the

strips & k" through the rings O' O,

The angular position of the trailers may be
adjusted or varied without in any way af-
fecting the rotation of the shaft . This is
done by means of the arrangement of the
cears K', FY% and F', and the operation is as
follows: The set-spring /*is withdrawn from
engagement with the teeth of the disk FY%,
which disk is then advanced or tarned back,
as the ease may require, carrying with it the

70

gears I and K’, until the rollers k*? and %*

rest upon the proper seginents. This done,
the set-spring f° may be allowed to again en-
gage the disk FY, which will retain the said
disk in position. Theslots f*around the pe-
riphery of the disk F¥® are equidistant and
correspond to every alternate segment of one
of the sunflowers—that is, there are half as
many slots as segments in one of the sun-
flowers. |

The recerving line-relay.—In Figs. 10 and
21 is shown a special form of line receiving-
relay, having a circular permanent magnet
r4, between the poles of which is mounted an
oscillating armature 7%, being pivoted, as at
7%, and consisting of core r'!, (see Fig. 21,) of
such form as to be in unstable equilibrium
when in the center of its motion—that is to
say, the armatuare is so mounted that the piv-
oted polunts of i1ts supporting pins or lugs will
be out of vertical alinement with each other.
(See Fig. 21*.) The armature proper consists
of an I-shaped piece of iron 7%, upon which’is
wound a coil of wire ¥, and has a tongue 7,
which is adapted to vibrate between the con-
tact-serews 7 and 7. The proximity of the
magnet-poles to the armature may be varied
at will, as the magnet may be made in two
parts pivotally connected, as at 79

The printer-driveng motor and speed-requ-
lating device.—KE represents the direct-cur-
rent motor for driving the printers and com-
binationdevices. This motor is provided with
field-magnets E’, and a disk armature E?
similar to the armature B’ of the synchro-
nizer, except that it is provided with the di-
rect-current coils ¢’ only. The motor E is pro-
vided with the commutator ¢* and brush-

- holder B, similar to those of the synchro-

nizer. The shaft ¢? carries a pinion ¢°, which
gears with the toothed disk C° mounted on the
shaft P. -
For the purpose of governing the speed of
the motor K the shaft P carries at one end a
disk N, and near this a second disk N’, insu-
lated from the first disk,asatn,and secured on
the shaft P by the collar #' and set-screws n.
The disk N is divided, as shown most clearly
in the detail view Fig. 15, into two or more
parts N*and N3, and each half of the disk is in-
sulated from the other, asat n’. The part N?
18 electrically connected to the disk N', here-
inafter more fully described. The contact-
roller f°, carried by the strip F?, which is

ments, and (° represents the terminal connec- | mounted on the arm F? and rotated by the
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shaft K, makes Ontact with the 'half.'of the | ¢® either one way or the other the positionof
disk N?or N® or rests upon the insulation | the rollers on the rings D*and D® may be ad-
dividing them, according as the speed between |

the said roller and dlSI{ N varies, as will be

explained more fully in connection with a
subsequent figure. The current is conveyed
to or from the disk N’ through the brush n°.
In order to fully deseribe the operation of
this governing apparatus, reference will be
had to Fig. 11, which shows the arrangement
of the motor-mrcmts in addition to bhe other
governing apparatus. It beingassumed that

the motor K gets its power from the battery

X, which obviously may be any other suitable

souree, and that the arm K3 rotates in the di-

rection of thearrowand that thedisk N,driven
by the motor LK, rotatesin the same direction,

the operation is as follows: The resistances

of the rheostats 7% and % are so adjusted
that when the course of the current is from the
battery X* through resistance %, motor-re-
sistance 7%, and back to battery X? again the
motor K willbedriven at about the same speed
as the synchronizer I3; but when the circuit

is ecompleted through the contact-maker f°

and disk N? the current will be short-circuit-
ed around the resistance 7% and will cause
the motor to accelerate its speed. Therefore

it will be seen that if the disk N and arm F?®

30
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as the disk N commences to lag in its speed
the contact-maker

short circuit around the resistance 7%, and

~thereby cause the motor to increase its speed,
- -which it will continue to do until the disk
catches up and the contact-maker is'again

brought- back to the insulation n’, Whleh

-breakq the short cireuit around the resist-

ance. Theshafts I and P will thus be caused
to maintain the same speed.

The combination device. —The them_y a,nd

~operation of this combination device hav-

~ ing been described and illustrated with ref-

50
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erence to Figs. 8and 9, a p1acmeal working

- form of the same is shown in Figs. 10 and 14

where the segmental rings D¥ and DS are
shown 11101mted upon an insulating- collar

D% which isin turn mounted on the shaft P, |
d? to represent the rotating contact-rings

in contact with as niany -brmhes d? to CZ‘”

support d®. These brushes instead of being

of the form shown may be provided with

- small rollers, such as those that make contact

6o

with the sunﬂoWels D and D2

metal arms C* C% having contact-rollers ¢,
which engage the rings D*and D3, are mount-
ed upon an 1115111&1;1110' -plate ¢, (,arrled upon
~ a plate ¢®, which is adapted to slide between
the sides ¢ of a support ¢, being actuated
by a mllled serew c’.

- By turnmﬂ' the screw

_ 7*° will ran over onto the
segment N? and by this will complefe the

The spring-

justed.

The printer.—It will be understood from
what has gone before that at such times as
an electllc circuit is made complete through
the combination device I may cause the cur-

rent in this circuit, which correspondsat any
particular instant to a signal sent over the

line, to operate magnetic devices in various
ways and of various kinds;

O
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but for the pur- |

pose of making these signals manifest in an

intelligible form I preferably cause them to

be represented by printed characters, and to

this end have devised the antomatic printer,
(shown most clearly in Figs. 10 and 14,) the

electrical connection between theseveral elec-

tromagnetic parts beingshown in the diagram
Fig. 10 | -

W represents the type-wheel, mouutea on
the shaft P, and therefore rotating in syn-

30

chronism with the combination device and

with theline-current. This type-wheel (most
clearly shown 1in the detail views Figs., 16
and 17) consists of a wheel W, having the

type w arranged around 1ts pefiphery and

is also provided with a long collar w', which

extends from one side of “the wheel only.

"This collar and wheel are mounted loosely
are rotating in the same direction and at the |
same speed the contact-maker 7° will rest
either on the insulation between the segments-
N* and N3 or on the segment N?; but as soon

on the shaft P, and on the OppOSlte side of
the type - wheel from the collar is a disk
w?, held fast on the shaft by the set-screw
ws, . This disk is provided with a plurality

00
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of small holes w?, into any of which is inserted -

a small pin w? against which a pin w®on the

type-wheel I‘Eth the type-wheel beingdriven

against the pin w by means of a cml-sprmw

| ‘wﬁ one end of the spring being secured to the
“hub of the type-wheel, while Lhe other end is

secured to the disk w? By thisarrangement
the speed of the shaft is not affected by the

__repea,ted blows given to the type-wheel by the

10C
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printing-hammer, owing to the fact that the

‘type-wheel is loose upon the shaft P, and

whenever the type-wheel is struck it will give

way and the shaft P will continue to revolve |

110

the spring bringing the wheel back to itsini-

tial point when the hammer releasesit. This

arrangement also secures n*rea,tm clearness

in the printing, as ‘the wheel momentarily
stops when %111(,]{ “Were - the type- wheel
rigid on the shaft, it would continue to move
W heu struck, whlc,h would cause a blur., The

| type-wheel is inked by the roller W', mount-
which latter are mounted on the msulated'

ed on the rod W‘* which latter is secured to
the upright /.

passes between the periphery of the type-

wheel and a printing-hammer 8. This print-
“ing-hammer S consists of an arin s, prefer-

ably of magnetic metal and pivoted, as at s°

tendmﬂr arm s'.

1_15f-
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The characters are printed
from this type onto a strip of paper V, which

125

in the frame S° and at the pivoted end is bent
at right angles to form the downwardly-ex-
The hammer-head consists
| of a frame S’, secured to the end of the arm

130




L0

20

30

35

40

.50

55

60

10O

s and carrying a striker s°, mounted on the
stem s° which is pivoted, as at s to the
frame S'. o

“8° represents a spring secured to the frame

5" and in engagement with the stem s3, and s° |

represents a set-screw for adjusting the posi-
tion of the striker s®. The spring s° allows
the striker s* to give way with the type-wheel,

which will also obviate blurring in the print-

ing. The downwardly-extending arm s’ of
the printing-hammer forms the armatuare of
the electromagnet M, so that whenever the
magnet M is excited the arm s’ will be at-
tracted and will obviously send thestriker s
against the paper. 'This arm also carries a
contact-spring s', which when the arm s’ is
attracted, as stated, will be sent into engage-
ment with the contact-screw s%. When the
magnet 1s deénergized, the hammer rebounds
quickly from the type-wheel, being assisted
In this operation by the spring s7.

- The paper V passes between the rollers Z
and Z’' and is alvanced the proper distance
after the printing of eachletter by thespacing

~mechanism, comprising, among other parts,
‘the ratchet z, mounted on the same spindle

with the roller Z" upon the upright Z%. This
ratchet is rotated the distance of one tooth
for each letter by the pawl 2/, carried by the
arm Z°, which is pivoted at 2. The pawl 2’
1s held in the proper position by the spring z2.

- The rocking arm Z3carries an armature 23,
which after each letter has been printed is
adapted to be atiracted by the electromagnet
Z°, thus causing the pawl 2’ to advance the
ratchet-wheel and therefore the paper V. A
metal strip 2%, secured to the upper end of
the arm Z3, makes contact with a screw z°
every time the magnet Z? attracts the arma-
ture z° and thus completes a cirenit, which
instantly causes the magnet Z° to release the
armature z° when the contact at 2% is again
broken and the arm Z3 returns to its normal

position, as shown most clearly in Fig. 15.

The circuits through the electromagnets MM
and Z° are opened and closed by the magnetic
devices or distributing-relays R* and R*X,
which are provided with freely-moving vi-
brating tongues 7°* and 7%, which are adapted
to vibrate between the contacts 7% 138 gnd 237
7%, respectively. The relay RX acts to close
a circuit which operates the printer for each
combination on the combination device, bhe-
fore described. | y |

To more fully describe the action of the
printer, reference will be had to the diagram
of the printer-circnits, Fig. 13. The wires !
are connected with the brushes or contacts
C* C° of the combination device, and with the
source of local current, so that whenever a
signal 1s received the magnet R* of the re-
lay R”™ DLecomes execited.
tongue 7% to be attracted by the magnet R,
the said tongue thus making contact at 7%
and completing the circuit from the battery
X? through the wires 2’ aud «* and the mag-

T'his causes the
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net M. "This instantly causes the magnet M
to attractits armature s’,which in turn causes
the printing-hammer S to print a letter on
the strip V: but at the instant that the mag-
net M attracts the armature s’ the strip §
makes contact with the point s and this com-
pletes the cirecuit from the battery X? through
the magnets R* and R* by way of the wires 22,
o, &°y % and ', which causes the magnet R
to attract the tongue r*. This breaks the
contact at % and releases the printing-ham-
mer and also causes the magnet R* to attract
the tongue 7% and make contact at »°?. The
effect of making the contact at ¥ is to com-
plete the circuit through the magnet Z° by

wayof the wires #® and 2°, which magnet then

75
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attracts 1ts armature z° and makes contact

between z* and z°, the effect of this being to
close the circuit through the magnet R* by
way of the wires x'° and «!l, causing the mag-
net to attract the tongue 7%, breaking the
contact at °* and therefore breaking the eir-
cuit throngh the magnet Z°% and thus restor-
ing all of the parts to the initial position.
This cycle of operations takes place every
time a letter is printed, but the action of all
Lhe parts is so rapid that while following each
other in perfect order they appear to act si-
multaneously.

The simple case of operating the printer-
magnet without the spacing mechanism is
shown in Fig. 12.
signal is received the magnet R* becomes ex-
cited by the current from the wires 2° and at-
tracts 1ts tongue 7, which makes contact at
7% and closes the circuit through the magnet
M and caunses that magnet to atiract its ar-
mature s’ and print a letter. At the same

| time contact is made between the strip s7 and

point s*, which completes the circuit through
the magnet R*%, causing that magnet to at-
tract the tongue 7** and breaking the contact

In this instance when a
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at 7, which causes the current through the -

magnet M to cease to flow, thus allowing the
printing-hammer to return to its normal posi-
tion. |

It will be observed that the character is not
necessarily printed assoon as thesignal which
represents it arrives. Thus u signal repre-
senting the letter ““ A,” for example, will
cause the relay R* to send its tongue against
the contact 7*°, and when this takes place the
printing-hammer may either operate imme-
diately or it may be held back, but as soon

tongue of the relay is freely moving and will
remain against the contact 7% until the
printer-hammer operates and energizes the
magnet R*, which will draw the tongue away
from the contact %, Thisaction renders the

operation of the hereindescribed printer es-
sentially different from those printers where
the contact-maker taking the place of the
tongue 7' is drawn back by a spring imme-
diately after it makes the contact for operat-
ing the printer-hammer. In the case of the

IIO
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as released will operate nevertheless, as the
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| printers having the sprinn'-cont;mlled or ac-

tuated contact- makers it 18 neeessary for the
prlnter-hammer to act instantly that the said
contact is made or else it will not print the
character. What has been said about the re-
lay R* and the printer-hammer applies to the

‘relay R** and spacing mechanism. The lat-

10

20

20

ter may act any time after the contact r* has

been completed. |
‘While I have herein 5hown and descmbed

my transmitting apparatus as used in connec-

tion with a type-printing receiver, I do not

wish to be understood as limiting myself to
such use. Thus, for example, my system of
transmission may be readily used with a
Morse recorder or Bain chemical receiver, and
I propose to so use the system at such 1}111216‘3
as it becomes desirable to do so. Moreover,
there are man y obvious modifications whlch
may be made in the herein-described system
without departing from the Splmt of my in-
vention; but |

What I c¢laim, and demre to secure by Let-
ters Patent of the United States, is—

1. In a system of telegraphy, the combina-
tion with a main-line conductor carrying a
signaling and synchronizing electric current,
a transmitter for altering the electrical con-
dition of said main-line current, a continu-
ously-moving synchronizer regulated by the

said current, a sunflower and trailer regu-

~lated by the said synchronizer and in which

- 35

40

45

there is & continuous relative motion between

said sunflower and trailer, and a transmit-

ting-tape located in the segment-cireunits of
said sunflower for operating s&ud transmitter,

substantially as deseribed.

2. In a system of telewr&phy, the combina-
tion with a main-line conductor carrying a

signalingand synchronizing electric current,
of a transmitter with the main-line cn'cmt
normally closed through one of its contacts,
a continuously- mtatmg synchronizer regu-
lated by the said electric current, a, sunﬂower

and trailer regulated by and movingi in ani-

son with said synchronizer, the segment-cir-

cuits of said sunflower passing through the
coll of said transmitter, and a source of local:

- current econnected to sa,ld seﬂ'ment-cucmts

~ tion with a main-line conductor carrying an
electri¢c current, of a transmitter with the

substantially as described.
3. In a c~=y'stenul of telegraphy, the combma-

. main-line cireait normally completed through

55
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one of its contacts, OOHtIIlI.lOHS]y-IOtdtll]ﬂ'

‘synchronizer reﬂ'ulated by thesaid current, &

sunflower and tlaller regulated by and mov-
ing in unison with said synchronizer; the seg-
ments of said sunflower being divided into

groups and their ¢ircuits passing throughthe.

coil of said transmitter, and a source of local

current connected to the said segment- cir-
- cuits, substantially as described.

4. In a system of telegraphy, the combina-
tion with a main-line conductor earrying an
- electric current, of a transmitter with the

main-line circuit normally completed through

one of its contacts, a eonbmuously-lotatmw

synchronizer regulated by the saidcurrent, a
sunflower and trallel ren'lllated by and mov-
ing in unison with said synchromzer the seg-

-ments of said sunflower being divided into

groups and their circuits passing through the
coil of said transmitter, means for altermn‘
the electrical eondition of each group of said

| segment-circaits separately, and a source of

local current connected to the said segment-
circuits, substantially as deseribed.

- 5. In a system of telegraphy, the combina-
tion with a main-line conductor carrying an
alternating signaling and synchronizing cur-
rent of electricity, of a transmitter with the
main-line circuit normally closed through

one of its contacts, a contmuously-mtatmg

synchronizer reﬂulated by the alternating
current, a sunﬂower and trailer regulated bV
the said synchronizer and in Whlch thereisa
continuous relative motion between said sun-

flower and trailer, and the segment-circuits

of-sald sunflower passing through the coil of
sald transmitter, substantially as described.

6. In a system of telegraphy, the combina-
tlon with a main-line conductor carrying an
alternating signaling and synchronizing cur-
rent of electnelty, of a transmitter with the
main-line ¢ircuit normally closed through one
of its eontacts, a continuously-moving syn-
chronizer reﬂ‘ulated by the said alternamnﬂ'

eurrent, a sunflower and trailer regulated by

and movin'ﬂ' in unison with said synchronizer,
the sen'ment circuits of said sunflower pass-

ing thl{)llﬂ"h the coil of said transmitter, and

means for altering the electrical condition of

sald segment-circuits whereby the said relay

is caused to modify the alter na,tmcr current,
substantially as deseribed.

1

70

75

30

Qo

100

1o 5._ _

7. The combination with a conductor car- |

rying an alternating signaling and synchro-

| nizing electrlc currenb of a Shaft having a

contmuous steady motion regulated by said
altemamnn‘ carrent, a sunflower and traller

‘driven in unison w1th said shaft, a transmit-

ter operated by the sunflower CllGUlt‘i with
the alternating line-current passing through
its contact 31de whereby the said transmit-

ter may be made to vary the electrical prop-
erties of the line conduetor and thus modify -
the waves of the alternating cnrrent sub-

stantially as- described. |
8. The combination mtﬂ a ma,m-lme con-
ductor carrying an alternating electric cur-

110
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rent, a sunflower and trailer in which there

by thesunflower- circuits with the line-current
passing normally through its contact side, and

properly-adjusted resiatanees conne_cted.from'
‘the tongue of said transmitter to said contact
whereby the said transmitter is caused to re-

duce the intensity of the wave impulses of
said eurrent at such times as it is actuated by

said sunﬂower-clrcults, substantlally as de—,
seribed. |

9 In a system of teleﬂ*raphy, the combma-

is a contmuous relative motion between the
sunflower and trailer, a transmitter operated
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tion with a main-line conductor carrying an
alternating current of electricity, of a trans-
mitter with the main-line circuit normally
closed through one of its contacts, a continu-
ously-rotating synchronizer regulated by the
alternating current, a sunflower and trailer
regulated by and moving in unison with the
sald synchronizer, the segment - circuits of
sald sunflower passing through the coil of said
transmitter, and a source of local current
connected to the segment-circuits, substan-
tially as described.

10. In asystem of telegraphy, the combina-
tion with a main-line conductor carrying an
alternating carrent of electricity, of a trans-
mitter with the main-line circuit normally
closed through one of its contacts, a coutinu-
ously-rotating synchronizer regulated by the
alternating current, a sunflower and trailer
regulated by and moving in unison with the
sald synchronizer,the segment-circuits of said
sunflower passing through the coil of said
transmitter, means for altering the electrical
condition of said segment-circuits, and a local
source of current connected to said segment-
cireuits, substantially as described.

11. In asystem of telegraphy, the combina-
tion with a main-line conductor carrying an
alternating current of electrieity, of a trans-
mitter with the main-line circuit normally
closed through one of its contacts, a synchro-
nizer having a steady continuous motion regu-
lated by the alternating current, a sunflower
and trailer regulating by and moving in uni-
son with the said synchronizer, the segments
of sald sunflower being divided into inde-
pendent groups, the circuits of said segments
passing through the coil of said transmitter,
and a source of local current connected tosaid
segment-circuits, substantially as deseribed.

12. In asystem of telegraphy, the combina-
tion with a main-line conductor carrying an
alternating current of electricity, of a trans-
mitter with the main-line cireuit normally
closed through one of its contacts, a synchro-
nizer having asteady continnous motion regu-
lated by the alternating current, a sunflower

~and trailer regulated by and moving in uni-

son with the said synchronizer, the segments
of said sunflower being divided into groups,
the circuits of said segments passing through
the coil of said transmitter, means for alter-
ing the electrical condition of each group of
segment-circuits separately, and a source of
local current connected to the said segment-
circuits, substantially as deseribed.

13. Inasystem of telegraphy, the combina-
tion with a main-line conduector carrying an
alternating electric current, of a transmitter
with the circuit of the said alternating cur-
rent passing normally through the contact
side thereof, a series of conducting-strips, a
contact-maker moving continuously over and
in contact with said conducting-strips and
having its motion regulated by said alternat-
ing current, conducting-wires connected to

I
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condition of sald conducting - wires, and &
source of local current with its circuit pass-
ing through the coil of said relay and through
the said conduecting-wires, substantially as
described.

14. Inasystem of telegraphy, thie combina-

 tion with a main-line conductor, of an alter-

nating current carried by said main-line con-
ductor, a transmitter with the cireuit of said

alternating current passing normally through

the contact side thereof, a series of conduct-
Ing-strips, a brush adapted to move continu-
ously over and in contact with said conduct-
ing-strips, conducting-wires connected tosaid

70
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strips, with the circuit through them normally

open, means for closing the circuit through

any of said conducting-wires, and a source of
local current with its circuit passing through
the coll of said transmitter and through the
said conducting-wires, substantially as de-
scribed. |

15. Inasystem of telegraphy, the combina-
tion with a main-line conductor, of -an alter-
nating current carried by said main-line con-
ductor, a transmitter with the circuit of said
alternating current passing normally through

the contact side thereof, a series of conduct-

ing-strips, a brush adapted to move continu-
ously over and in contact with said conduct-
ing-strips, conducting-wires connected to said

strips, a perforated tape for making or break-

ing the electric cireuit through said wires,
and a souree of local current with its cireuit
passing through the coil of said transmitter,
substantially as deseribed. |

16. In a system of telegraphy, the combina-
tion with a main-line conductor carrying an
alternating current varying gradually in in-
tensity, of a transmitter with the main-line
circult passing normally through the contact
side thereof, a perforated tape adapted to
travel in synchronism with the said alternat-
ing current, an actuating-coil forming a part
of the transmitter, a local source of electric

Q0
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current with its circuit passing through the -

coil of said transmitter, which circuitis adapt-
ed to be made and broken through the said
perforated tape, substantially as desecribed.
17. The combination with a main-line con-
ductor carrying an alternating electric cur-
rent gradually rising and falling in strength,
of a transmitter with the circuit of the said
main - line conductor normally passing

through -its contact side, a perforated tape

(1§
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adapted to travel in synchronism with said
line-current, a synchronizer operating in syn-

chronism with said line-current and govern-

ing the speed of said tape, an actuating-coil

forming a part of said transmitter, a local
source of electric current with its circuit pass-
ing through the coil of said relay, which cir-
cuit is adapted to be made or broken through
the said perforated tape, substantially as de-
scribed. '

18. 1'he combination with a main-line con-
ductor carrying an alternating electric cur-

sald strips, means for altering the eleectrical | rent varying gradually and continuously in
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intensity, of an eleetroma,wnetlo transmltter- |
with the main-line circuit normally passing |
of
coilof said transmitter for operating thesame,
means for making or breaking the cont.multxf

through the contact side thereof, a plurality
of conduc,tm g-gtrips, abrush addpted to move
in synchronism with the said alternating cur-

rent over and in contact with said strips, con-
ducting-wires connected to said strlps a lo-
cal source of electric current with its ¢ireunit

~adapted to pass through any of said conduet-

10

ing-wires,through smd strips,brushand trans-
mitter magnet- 6011 for operating said trans-

mitter, and a perforated tape mterposed in

the cireuits of said conducting-wiresand mak-
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ing and breaking the. (301'11t1nmt5:r of the elec-

trlc cirecuitthrou ﬂ'h thesaid. cond neting- mre.&

‘substantially as described.

19. The combination with a mam line (,011--

ductor carrying an alternating electric cur-
Tent varying aradually and contmuously in
intensity, an eleetromagnetm transmitter
with the main-line cireunit, normally passing
through the contaect side thereof a plurality

of eonductm g-strips, a brush a,dapted to move

in synchronism with the said alternatmﬂ' cur-

rent over and in contact with said .stmpa con-

ducting-wires connected to said strips, a lo-

cal source of electric current, with its eir-
cuait passing through said conductlmr -wire,

- through said strlp% brush, and the magnet--
coll ot said transmitter for operating ‘the
‘same, and a perforated tape interposed in the
circuits of said conducting-wires and making.
and breaking the eontmmty of the electric
eircuit th rouﬂ*h combinations of said wndnet |

ing-wires, substantlally as described.

20 The combination with a.main-line con-
ductor carrymﬂ* an alternating electric cur-
rent varying gradually and contmuously in

intensity, of an electromagnetic transmitter
‘'with the main-line. cireuit, normally passing

through the contact side thereof, a pluarality

of conducting-strips, abrush adapted to move

in synchronism with said alternating current
over and in contact with said strips, conduct-
ing - wires connected to said strips, a local
souree of electriceurrent with its circuit pass-

ing through any of said condueting - wires,
throucrh and strips and brush, and throun'h
the macrnet coll of said transmitter for oper-

ating the samme, a traveling perforated tape
mterposed in the circuits of sald conducting-
wires and mwaking and breaking the. contl-.

nuity ot the electric circuit throufrh combina-
tions of said conduecting-wires, (md a Syn-

chronizer adapted to govern the speed of

said brush and tapein synchl onismm with the |

line alternating current, SlletdI]tldll_} as de-
seribed. -
- 21, The combmablon with a source of alter-
nating electric current, of a main-line con-
ductor carrying said current, an electromag-
netictransmitter with the circuit of said main-
line conductor normally passing through the
contact side thereof, a plura.lity‘ of conduct-
ing-strips, a brush moving in synchromsm
with said alternating current over and in con-
tact with said strips,electrical conduectors con-

in Sdld
changed hy said line- relay, qubstantmlly as

1S

nected to said strips, 4 source of local eurrent

with its cireuit adapted to pass through any
said conductors and through the mmrnen-

of the electric circuit throuﬂ'h any of mmd con-

ductors, one or more of bdld strips perma-

nently connected to the magnet-coil of said

transmitter whereby said transmitter is op-

erated ab regularly-recurring intervals for ef-

fecting the adjustment of the apparatus for

‘receiving the blﬂ“l’]ﬂlb, sub%tdntlallv as de-
| - 80

seribed.

22, In a sy btem of tele*rr(tphy, the oombln&-
tion with a main-line conductor -carrying an
alternating signaling and synchronizing cur-
rent of eleetrlcw) of arelay with the mai n—llne

cirecuit passing thr'ou*:rh its coils, a snnflower

and trailer device operating in bynchromsm .

with thelinealter natingceuarrent,thesegment-
circuits of said bunﬂower passing through the

contacts-of said relay and through the tongue
thereof, a local source of -cur 1‘611’5 eonuected
segment-cirenits having its polarity

descri ibed.
23, Inasystem of telegraphy, the combmd-

tion with a wmain-line conductor earrying an

alternating signaling and byn(,hromzmﬂ‘ cur-

-rentof elmn icity gradually rising and falling
in mtenswy of a reldy with the main-line ecir- |
cuit passing through its coils, a sunflower and -

tratler device operating in synchronism with
the line dlternatmﬂ' current, 1he segment-¢ir-

cuits of said sunflower passing bhmurrh the
‘contacts of said relayand through the tongue |
thereof, a local source of current connected

in said segment-circunits and having its polar-

1ty changed by said lme 1613.3 , %ubstantlally
as descrlbed o |

24. In asystem of teleﬂ'raphv, the combina-
tion- with a main-line conductor carrying an
alternating current of electricity, radually

rising and fallmw in strength, of a lelay with

themain-line ell*uubpascsnm bhrowh 1ts coils,
a. Synehromzer regulated by said a,lternd,tmo
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current, a snnﬂom er and trailer device regu-

lated by said synchronizer, a local source of

current connected in the segment-cireuits of
saidsunflowerand having 1t°~pold11u3 changed
by said line-relay, subbt:mtmlly as descrlbed_

25. In asystem of telegraphy, the combina-
tion with a main-line (-'-onduetor carrying an
alternating signaling

II§5.

120

and synchronizing cuar- - -

rent ﬂf,@lBLLIlC]L}“‘ ot a relay with the main-

line circuit passing through its coils, a syn-

chronizer regulated by said alternating ceur-

rent, asunflower and trailer device, regulated
by said synchronizer, the segment-circuits of

125

said sunflower passing. throu*ﬂl the contacts

of said relay and through the tongue thereof,

alocalsourceof currentcon nected insaid seg-

ment-circuit and having its p-{)lmit-y'changed
by said line-relay, substantially as described.
26, Inasystem of telegraphy, the combina-

‘tion with a main-line econductor carrying an
| alternating signaling and synchronizing cur-

}
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rent of eleetricity, of a relay with the main-
line circuit passing through its coils, a sun-
flower and trailer device operating in syn-
chronism with the line alternating current,
the segments of said sunflower being divided
into groups, a local source of current con-
nected in said segment-circuit and havingits
polarity changed by said line-relay, substan-
tially as described. |

27. In asystem of telegraphy, the coinbina-

tion with a main-line conductor carrying an
alternating signaling and synchronizing cur-
rent of electricity, of a relay operated by the
main-line current, a sunflower and trailer de-
vice operating in synchronism with said line

alternating current, a local source of current .

connected in the segment- cirenits of said

sunflower and havmw 1ts polarity changed by -

the main-line relay a synchronizer -located
in thecircuit with said currentand regulating
the said sunflower and trailer dewee, sub
stantially as described.

28. In asystemof telegraphy, the combina-
tion with a main-line conductor carrying an
alternatingelectriccurrent graduallyincreas-
ing and diminishing in strength, a local cir-

cuit relayed from the main-linecircuit, a sun-

flower and trailer device, with the segment-
circuits of said sunflower connected in said
local circuit, and a synchronizer regulated by
the local relayed current, substantially as de-
scribed.

29. Inasystem of telegraphy, the combina- |

tion with a main-line conductor carrying an
alternating signaling and ‘SVIIG]]I‘OI]I/ID”‘ cur-
rent of ele(.,trlut} of a relay with the main-
line circuit passing through its coils, a sun-
flower and trailer device operating in syn-
chronism with the line alternating current,
the segments of said sunflower being divided

- Into groups and the segment-circuits of said

sunflower passing through the contacts of
sald relay and through the tongue thereof, a
local source of carrent connected in said seg-
ment-circuits and havingits polarity changed

- by said line-relay, substantially as described.

30. Inasystem of telegraphy, the combina-
tion with a main-line conductor carrying an
alternating signaling and synchronizing cur-
rent of electricity, of a relay with the main-
line circuit passing through its coils, a syn-
chronizer regulated by said alternating cur-

-~ rent, a sunflower and trailer device, regu-

55
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lated by said synchronizer, the segments of
said sunflowerbeing divided into groups, and
the segment-circuits of said sunflower pass-
ing throunh the contacts of sald relay and
throuﬂ‘h the tongue thereof, a local source of
current connected in said segment-circuits
and having its polarity changed by said line-
relay, substantially as described.

31. Inasystem of telegraphy, the combina-
tion with a main-line conductor carrying an
alternating signaling and synchronizing cur-
rent of electrlclty’ of a relay with the main-
line circuit passing through its coils, a syn-

chronizer regulated by said alternating cur-
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rent, a sunflower and trailer device regulated
by the said synchronizer the segments of said
sunflower being divided into groups, a group
of selecting-relays connected in each group of
segment-circuits, a local source of current
connected in said segment-cirenits and hav-
ing its polarity chanrred by said line-relay,
subqtaumally as desecribed.

32. In asystem of telegraphy, the combina-

tion with a main-line conductor carrying an
alternating signaling and synchronizing cur-
rent of electricit.y, of a relay with the main-
line circuit passing through its coils, a syn-
chronizer regulated by the alternating cur-
rent, a sunﬂowe1 and trailer device regulated
by the said synchronizer, the segments of said
sunflower being divided into groups, select-
ing-relays located in said circuits, the circuits
of sald sunflower passing through the con-
tacts of said relay and through the tongue
thereof, a local source of current connected

/5

30

in said seﬂment-—cu*muts and havingits polar-

ity changed by said line-relay, sub%tanmally
as descrlbed

33. In a system of telegraphy, the combina-
tion with a main-line conductor carrying an
electric current, of a relay with the main- hne
circuit passing bhrough its coils, a synchro-
nizer regulated by the altemating current, a
sunflower and trailer device regulated by the
sald synchronizer, the segments of said sun-
flower being divided into groups, a group of
selecting-relays connected in each group of
segment-circuits, a plurality of printers, one
being operated by each of said groups of re-
lays and a local source of current connected
in said segment-circuits and having its polar-
ity changed by said line-relay, substantially
as described.

34. In asystemof telegraphy, the combina-
tion with a main-line conductor carrying an
alternating electric current, a local circunit re-
layed from the main-line circuit, a sunflower
and trailer device, the segments of said sun-
flower being divided into groups and having
their circuits connected in said local relayed
circutt, a group of local relays, connected in
each group of segment-circuits, and a syn-
chronizer regulated by the relayed current
and regulating the said sunflower and trailer
device, substantially as deseribed.

99. In asystem of telegraphy, the combina-

tion with a main-line conductor carrying an
alternating electric current, a local circuit re-
layed from the main-line cireuit, a sunflower
and trailer device, the segments of said sun-
flower being divided into groups and having
their circuits connected in said local relayed
circuit, a group of local relays connected in
each group of segment-circuits, a plurality of
prmters, one bemﬂ' operated by each group
of said relays, and a synchronizer regulated
by the relayed current and regulating the
sald sunflower and trailer device, substan-
tially as deseribed.

36. The combination with a source of alter-

| nating electric current, of a main-line con-
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duetor adapted to carry said euuent a 1elay 1 1y1nﬂ' eleetue current carued thereby, of a _
transmittingsunflowerand trailer, and means

operated by the main-line current, a plm ality
of conducting-strips, a brush ad dnted to move

in %ynehromsm with said d]tt‘lﬂdhlll“ current
~over and in contact with said bt[‘lph

of polarized relays, a local source of electric
current with the cirecuit therefrom passing

through the coils of said pola,rlzed relays,

thr OUﬂ'h the said conduacting-stripsand brush,
tthll“‘h the armature of the line-relay and

'elther of the contacts thereof back to the smd

source, substantially as desu ibed:

20

37. I‘he combination w1th a source of dltel-
nating electric current, of & main-line con-

ductm adapted to carry said current, a relay
operated by the main-line carrent, a plurallby. .

of conducting-strips, a brush adapted tomove

in synchronism with the said alternating cur-

rent over-and in contact with said strips, a se-
ries of polarized relays, a local source of elec-
trie current with its circuit adapted to pass
through the coils of said relays, through the

said conducting-strips and brush and tohave

the direction of the current therein changed

by the said lme 1elav substantml]v as. de-
seribed. |

38. The eombmdtmn with a source of altel-

- nating electric eurrent ‘of a main-line con-

30

| duet01 adapted to carry ‘said current, arelay
operated by the main- 11neslternatmﬂ' current,
a pluarality of conducting -strips, a brush-

adapted to move in synchromsm with said al-

ternatmﬂ' current over and in contact with

35

40

said strips, a series of polarized relays, a local

source of electric current with its circuib

adapted to pass through the coils of sald se-
ries of relays, thrOUU'h the said conducting-
strips and brush and through either of the

contacts of said line-relay, a relay with the

cireuit through its coil passing through one

of the said conductmg -strips and throu oh the

local source of current and adapted to_ indi-

- cate the proper adjustment of the said con-

50

ducting-strips, substantially as deseribed.
39. The combination with a source of alter-
nating electric current, of a main-line con-
ductor adapted to carry said current, a relay
operated by the main-linealternatingcurrent,
a plurality of conduecting - strips, a brush
adapted to move Insynchronism with said al-
ternating current over and in contact with

- gaid strips, a series of polarized relays, a local
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source of electrie current with its ecireuit

adapted to pass through the coils of said series
of relays, through the said conducting-strips
and brush and through either of the contacts
of said line-relay, a synchronizer regulated
by the said alternating current and adapted
to regulate the momon of the said brush, and
a 1el.:1,y with the circuit through its coil pass-
ing through one of the said ebnductin‘g-strips

and through the local source of current, the

said relay being adapted toindicate the proper
adjustment of
stantially as described.

40. In asystem of telegmphy, the combma,-

a series

said conducting- stnps sub-

operated t.h_el eby for suppressing one or more

of theimpulsesof theline-currentatregularly-.
recurring intervals, a main-line relay receiv-
ing the bl”‘l]alb thua transmitted, a receiving
'Sunﬂowel and trailer, an aumhaly receiving-
relay, a source of local. current, oonnected
‘thereto and to the segment- cweu_lts_ of said

sunflower and to said main-line relay, said

‘auxiliary relay normally receiving local im-
pulses of a given polarity, and acting to in-

‘dicate the proper adjustment of sald receiv-
ing-sunflower and giving a signal when sa1d
_'sunﬂower is out of adJustment - S
41. Inasystem of telegraphy, the combina-

tion with a main-line conductor carrying an

alternating current of electricity, of a relay
with the main-line circuit passing through its

coils, a synchronizer regulated by the alter-
nating current, a sunflower and trailer device
regulated. by the said synchronizer, a group

of selectmw-relavs connected in the segment-

circuits, a swna,lmn' device connected to-one
of the segments and adapted to make a signal
when the segments occupy. a prearranged-
position relative to others on the line, a local
source of current connected in said segment-
circuits and having its polarity changed by
said line-relay, substa,nmally as descrlbed
42. In a system of telegraphy, the combina-

tion with & main-line conductor carrying an .

alternating current of electricity, of a relay

with the main-line cireunit passing through its

coils, a synchronizer regulated by the alter-
nating current, a sunflower and trailer device

efruldted by Lhe said synchronizer, the seg-
ments of said sunflower being divided into
aroups, a group of selecting- 1elays connected

in such groups of seﬂ‘mcut -cireuits, a signal-
ing device eleetneally connected to one of
the segments of said sunflower and adapted

to make a signal when the said sunflower oc-

cupies a prearranged position relative to oth-

ers on the line, a local source of eurrent con-

70._ __
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nected in sald segment-circuits and having

its polarity chan D'ed by said line- relay, Sllb-

stantially as descl 1bed.

43. A combination device Whlch consists of
a series of conducting-segments moving un-

cuits connected to said eonducbmﬂ'-seﬂ‘ments
means for closing certain of said circuits in

combinations, a source of electric-current

supply connected with said circuits, the car-
rent being allowed to flow through said cir-

115

‘der a number of brushes a plarality of cir-

120

cuits when in the forward movement of said .

conducting-segments, a prearranged combi-
nation of the same come beneath sald brushes

and a relay connected to the said segments

and brashes, and adapted to break its own

125

circuit and means for closing the said circuit

so broken, substantially as descrmed o
44. In a combination device, the combina-

tion with a setof conducting-segments of uni-

130

form width, said segments being divided into .

tion with a main line ::md a perlodically-va- | ﬂ'roups a second qet of conductmm eﬂ'ments
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with each segment corresponding in width to |

a group of segments in the first set, brushes
electrically connected together and passing
over and in contaet with said segments, a
source of electric current connected in the
circuit with said brushes, conductors connect-
ing the group of segments of the first set with
the segments of the second set so that an elec-
triccurrent can flow from one of said brushes
to the other when the circnits are closed
through said segments in prearranged com-
binations, substantially as described.

45. In a combination device, the combina-
tion with a set of conducting-segments of uni-
form width, said segments being divided into
groups, a second set of conducting-segments
with each segment corresponding in width to
a group of seginents in the first set, brushes
electrically connected together and passing
over and in contact with said segments, a
source of electric current connected in the
circuit with said brushes, conductors connect-
ing the group of segments of the first set with
the segments of the second set so that an elec-
tric current can flow from one of said brushes
to the other when the circuits are closed
through said segments in prearranged com-
binations, an electromagnet connected in the
circuit with said brushes, and a printer oper-
ated by said magnet for each of the aforesaid
combinations, substantially as deseribed.

46. In a circuit-combining device of the
character described, the combination with a
plurality of segments mounted upon a shaft
and representing combinations of circuits, of
a plurality of contact-rings electrically con-
nected to the said segments, a plurality of
circuits electrically connected to the said con-
tact -rings, a plurality of polarized relays
adapted to close the said circuits in combina-

‘tlons, brushes in contact with the said seg-

ments and a source of electricity connected
to the said brushes the said brushes being
adapted to convey a current of electrieity to
and from the said segments during their for-
ward movement for each combination of the
sald plurality of circuits, an electromagnet in
electrical connection with said brushes and
said source of current, and a printer adapt-
ed to be operated through the said magnet for

each combination of the aforesaid plurality of

circuits, substantially as deseribed.

47. The combination with an electromagnet
having two separate coils, an armature and
contacts between which said armature is vi-
brated by said magnet, a second electromag-
net provided with an armature and contact,

sald armature being vibrated in and out of |

engagement with said contact by said mag-
net, one coil of the first electromagnet being
connected in series with the armature and
contact of the second magnet, and the coil of
the second magnet connected in series with
the armature and contact of the first magnet,
a source of electriec current connected with

.sald circuits; and means for passing a cur-
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vice not connected with the second magnetie
device, substantially as deseribed.

43. Thecombination with an electromagnet
having two separate coils, an armature and
contacts between which 'said armature is vi-
brated by said magnet, a second electromag-
net provided with an armature and contact,
sald armature being vibrated in and out of
engagement with said contact by said mag-
net, a printer operated by said second mag-
net and armature, one coil of the first electro-
magnet being connected in series with the
armature and contact of the second magnet
and the coil of the second magnet connected
in series with the armature and contact of
the first magnet, a source of electric current
connected with said cireuits, and means for
passing a current through the coil of the first
magnetic device not connected with the sec-
ond magnetic device, substantially as de-
seribed.

49. In a printer of the character deseribed,
the combination with a type-wheel, of a print-
ing-hammer pivoted near said type-wheel; an
electromagnet adapted to actuate said print-
ing-hammer; a contact-maker carried by the
printing-hammer arm; an upright, a ratchet,
reiler and contact-maker mounted on said up-

right; a rockingarm; a pawl, contact-maker

and armature carried by said rocking arm;

an electromagnet adapted to actuate said

rocking arm, said arm adapted to advance a
strip of paper passing in front of said type-
wheel; electromagnetic cireunit-closing de-
vices for actuating the said printer, the said
contact-makers and circuit - closing devices
making and breaking the electric circuits
through the electromagnet-coilsof the printer
in prearranged order upon the printing of
each character, substantially as deseribed.

50. A printing-hammer which consists of a
pivoted arm carrying at one end an armature
and at the other end a bracket; an upright
pivoted stem ecarried by said bracket; a
striker mounted on the upperend of said stem
and a spring and set-screw carried by said
bracket for controlling the said stem and
striker, substantially as deseribed.

51. In a printing-telegraph, the combina-

tion with a main-line alternating signaling
and synchrounizing current, of a synehronizer
regulated thereby, a shaft operated by said
synchronizer, an independently-driven shaft
regulated to synchronism with the first shaft
by means of the said synchronizer and a
printer operated by said second shaft, sub-
stantially as described.

52. In a telegraph system, the combination
with a synchronizer and a shaft operated
thereby, of a second shaft, a motor driving
sald second shaft, means for varying the elec-
trical condition of the motor-circuit from one
of said shafts to the other as the two shafts
are or are not revolving in synchronism,
whereby the said motor is regulated to syn-
chronism with said synchronizer, substan-

rent through the coil of the first magnetic de- | tially as deseribed.
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53. In atelegraph system, the combination
with a synchronizer and a shaft operated
thereby, of a second shaft, a motor driving

sald second shaft, a conduetor carried by the
second shaft and eonneeted to the motor-cir-
cuit, a conductor carried by the first shaft
and connected to the motor-circuit, suitable
resistances in said motor-circuit, eald conduc-
tors making contact with each other and al-
tering the res1stance of the motor-circuit when
the shafts are nof in synchronism and ocecu-
pying a prearranged position with relation
to each other and with the electri¢ ecircuit
through them broken when the shafts are in
synchronism, substantially as described.

- 54. In a printing-telegraph, the combina-
tion with a synchronizer and a shaft operated
thereby, of a second shaft, a motor driving
sald second shaft, a disk earrled by one of
sald shafts hevmﬂ' a portion thereof insulated
from the rest of the disk, said portion being

connected to said motor circuit, a oontact-.

inaker carried by the other shaft adapted to
make contact with said disk and connected
in said motor-cirenit, suitable resistance in
sald motor-circuit, 1:11e resistance of said cir-
cult being _iucreaeed or diminished as the
speed between said contact-maker and disk
varies, substantially as described.

55. In a device for regulating the speed of
an electric motor from a revolving shaft, the
combination with a revolving shaft, of a con-
tact-maker carried by and revolvmrr with said
shaft, a disk mounted on a second shaft and
composed of a plurality of conducting mem-
bers insulated from each other and adapted
to be- brought in contact with said contact-
maker, an electric motor and a source of elec-
tric current from which said motor is driven
with its circuit passing through the said con-

tact-maker and through one or more of the |

said conducting members through said mo-
tor and then through a variable resistance
back to the source, and a variable resistance
connected in shunt with said circuit, substa,n-

- tially as described.

S0

56, The combination with a mem-hne con-
ductor, of a periodically-varying electric cur-
rent carried by said conductor, an electro-
magnetic transmitter with the circuit of the
said main-line conductor normally passing

- through its contact side, a perforated tape

55

6o

- duetor, of an electric current carried by said
| maln-lllne conductor,an electromagnetic tran-

adapted to travel in synchronism with said

line-current, a synchronizer operating in syn-

chronism with said line-current and govern-
ing the speed of said tape,alocalsource of elec-

tric eurrent with its circuit passing through'

the magnet- -coil of saild transmitter, which cir-
cuit is adapted to be made or broken through
the said perforated tape, substantially as de-
seribed.

57. The combination with a main-line con-

mitter with the main-line circuit normally

passing through the contact side thereof, a

plurality of condueting-strips, a brush adapt- i

17

' od to move in synchronism with bhe sa,ld cur-

rent over and in contact with said strips, con-
ducting-wires connected to said strips, a local
source of electric current with its circuit

adapted to pass through any of said conduect-

ing-wires, strips, and through the magnet-
6011 of said transmitter and a perfma,ted tape
Interposed in the circuits of said conducting-
wires and making and breaking the continu-
ity of the electric cirenit throuﬂ'h the said
conducting-wires, substantially as described.
58. The oombma,tloh with a main-line con-
ductor, of an electric current carried by said

| main - lme canductor; an electromagnetic
transmitter with the main-line ecireuit nor-

mally-passing through the contact side there-
of, a plurality of conducting-strips, a brush
adapted to move in synchronism with the said
current over aund in contact with said strips,
conducting-wires connected to said strips, a
local source of electric current, with its cir-
cult passing through said GOHdHCtIHD‘-WIPeS,
through said StI‘lpS and brush, and through
the meﬂ'net coll of said transmltter and a per-
fora,ted tape interposed in the cireunits of said
conducting-wires and making and breaking
the contm uity of the electric enemt throun‘h
combinations of said conducting-wires, sub-
stantially as desecribed.

59. In a system of teleg1 aphy, the combi-

|- nation with a main-line conduector carrying

an alternating current of electricity, of a re-
lay with the main-line circuit passing through
its coils, a synchronizer regulated by said al-
ternating current, a sunﬂower and trailer de-
vice regulated by said evnehromzer a local
source of current connected in the segment-

| circuits of sald sunflower and h:zwmn' its po-
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larity changed by said line-relay, substan-

tially as deecrlbed

60. In a system of telegraphy, the eombl-'

nation with a main-line conduetor carrying

an alternating electric current, a local circuit
relayed from the main-line mrcmt a sun-
flower and trailer device, with the segment-
circuits of sald sunflower connected in said

IIO

local cireuit, and a synehronizer regulated

by the local rela,y'ed current, substantlally as
described. -

61. In a printing-telegraph, the combina-
tion with a main-line alternating signaling

regulated thereby, a shaft operated by said

115

‘and synchronizing current, of a synehronizer |

120

synchronizer, an electrical contact- maker

controlled by the synchronizer, an independ-
ently-driven shaft regulated to synchronism

with the first shaft by means of the said con-

tact-maker, and a printer operated by said
second shaft, substantially as desceribed.
62. The combination with a shaft having a
steady motion, of a second shaft, an electric
motor driving the said eeeond shaft, and

means controlled by said shafts for Va,rying-

the electrical condition of the motor-circuit

125

130

as the speed between the said shafts varies,

‘substantially as described.
63. The cembma,tmn with a shaft hevmg a
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steady motion, of a second shaft, a printer
driven by the second shaft, an electriec motor
driving said second shaft, and means con-
trolled by said shafts for varying the elec-
trical condition of the motor-circuit as the
speed between theshafts varies, substantially
as described. | |

64. The combination with a shaft having a
steady motion, of a second shaft, an electrie
motor driving the second shaft,electrical con-
taets operated by said shafts and varying the
electrical condition of the motor-circuit as
the speed between the shafts varies, substan-
tially as described.

65. The combination with a shaft having a
steady motion, insulated contact-segments
carried by said shaft, an independently-
driven shaft, a contact-maker carried by the
independently-driven shaft and engaging the
segments on the first shaft, a motor driving
the second shaft and having its cirecuit con-
nected to said segments and contact-maker
whereby the electrical condition of said cir-
cuit is varied to the variation in speed be-
tween the said shafts, substantially as de-
seribed.

66. Thecombination with a circuit-combin-
ing device, comprising a series of conducting-
segments and a plurality of contact-brushes
in engagement therewith, with relative mo-
tion between the said brushes and segments,
of a plurality of circuits connected to said
conducting-segments, means for closing said
circuits in combinations, a source of electric-
carrent supply connected tosaid circuits, the
current being allowed to flow through certain
of said circuits when a prearranged combina-
tion of the said segments is brought into en-
gagement with said brushes, and a distribut-
ing-relay connected to said brushes, substan-
tially as described.

67. The combination with the circuit-com- |

bining device, of a series of selecting-relays
closing the circuits through their contacts to
said device in combinations, and a current-

distributing relay connected to said circuit-

combining device and acting for each combi-
nation of the circuits closed through said eir-
cuit-combining device, substantially as de-
scribed.

68. Acircuit-combining device, comprising
a series of conducting-segments and a plural-
ity of contact-brushes with relative motion be-
tween the two, the length of said segments in
contact at one time with said brushes varying
as between the segments, the greater length
being a multiple of the lesser, substantially
as described. -

69. Thecombination witha eircuit-combin-
ing device, comprising a series of conducting-
segments and a plurality of contact-brushes
with relative motion between the two, the
length of said segments in contact at one time
with said brushes varying as between the seg-

ments, the greater length being a multiple of |

the lesser, a plurality of circuits connected to
sald conducting-segments, means for closing

i

1

1
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sald cireuits in combinations, a source of cur-
rent -supply connected to said cireuits, the
current being allowed to flow therefrom
through certain of said circuits when a pre-
arranged combination of said segments come
in contact with said brushes, substantially as
described.

70. The selecting-relays and circuit-com-
bining device, substantially as herein de-
scribed, in combination with a telegraphic
printer having the current-distributing relays
operated by or from said selecting-relays and
circuit-combining device, substantially as de-
seribed. | |

71. In a telegraphic printer having the

70

75

30

printing and spacing magnets, substantially °

as described, in combination with a circuit-
combining device and current-distributing
relays adapted to combine a plurality of local
circuits for each combination of signals re-
ceived and to distribute the current to the
electromagnetic parts of the printer during

each cycle of operations accompanying the

printing of a character, and a plurality of se-
lecting-relays connected to said circuit-com-
bining device and closing ecircuits there-

through in combinations for each character

to be printed. |

72. In a telegraphic printer, the combina-
tion with a circuit-combining device and cur-
rent-distributing relays adapted to combine a
plurality of local circuits for each combina-
tion of signals received and to distribute the
current to the electromagnetic parts of the
printer during each cycle of operations ac-
companying the printing of a character, and
a plurality of selecting-relays connected to
sald circuit-combining device, and elosing cir-
cuits therethrough in combinations for each
character printed, substantially as described.

73. In a telegraphic printer, the combina-
tion with a type-wheel, of a printing-hammer,

an electromagnet operating said printing-

hammer, spacing mechanism and an electro-
magnet operating said mechanism, current-
distributing relays having freely - moving
tongues, one of said relays completing the
circuit through the printer-hammer magnet

| for each character printed and allowing the

circuit to remain closed until the said char-
acterisprinted, a second current-distributing
relay actuated from the first and completing
the circuit through the spacing-magnet after
the printing of each character and allowing
said eircuit to remain closed until the spac-
ing mechanism has acted, substantially as de-
seribed.

74. In a telegraphic printer, the combina-
tion with a type-wheel, of a printing-hammer
mounted near said type-wheel and carrying
a contact-maker, an electromagnet actuating
sald printing-hammer, a current-distributing

| relay having a freely-moving tongue, an elec-
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tric cirenit passing through one of the tongue-

contacts of sald relay and through the coil of

the printing-hammer magnet, means for send-

ing the said relay-tongue against one of its
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contacts and completing the circuit throuo'h

the printing-hammer magnet-coils and means

- operated by the contact- ma,ker of the print-

10

away from the said conta,et and thus breaking
the eircuit through the printing-hammer mag-
net, substantially as described.

75 In a telegraphic printer, the combina- '

tion with a circuit-combining device, of a cur-
rent-distributing relay comprising two inde-

- pendently-excited coils and a freely-moving

20

23

30

tongue operated thereby, one of said coils be-
Ing connected to said circuit-combining de-
vice, a type-wheel, a printing-hammer carry-
ing an electrical contact- maker, an electro-
maﬂ'net for operating said. nrmtmg -hammer,
an electrlc circult passing through the tongue
and one contact of said relay and through the
coil of the prlnt1ncr-hammer magnet, a.second

cirenit passing through one of the coils of said

relay and through the contact-maker of said
printing-hammer, and a source of electric cur-
rent connected to sald clrcmts substantlally
as described.

76. In a telegraphic printer, the combina-
tlon with an electromagnet and printing-ham-

mer actuated thereby, of a type-wheel rotat- |.

ing near said printing-hammer, a current-
distributing relay having two independently-
excited coils and a freely-moving tongue, the
tongue and one of the contacts of said relay
connected in the circuit with said printing-

ey

-
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hammer magnet, a contact-maker carmed by
said prmtmﬂ'-hammer magnet and connected

| 1n the circuit with one of the coils of said dis-
ing-hammer for sending the relay-tongue |

tributing-relay and a source of electric cur-
rent connected in said circuits, substantially
as described. -

77. In a telen'ra,phlc printer, the combina-

tion with an electromagnetlcally operated
printing-hammer, of a circuit-combining de-
vice, and a current- -distributing relay oper-

pleting the circuit through the coils of the

| printing-hammer magnet for each character
'to be printed and allowing the said circuit to

remain completed until the character is
printed, and means for automatically break-

‘ing the said circuit directly after the printing

of a character, substa,ntlally as described.
78. In a telegraphle printer, the combina-

‘tion with the printing-hammer magnet, of a,

distributing-relay connected in circuit with

‘sald magnet, means for operating said relay

whereby the printing-hammer is operated,
and means for preventing any further action
of said relay until the printing-hammer has
acted, substantially as described.

In testnnony whereof 1 affix my swnature
in presence of two witnesses.

HENRY A. ROWLAND.
Witnesses: |

S. A. TERRY,
JOHN H. HoLT:
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ated by said circuit-combining device, com= .
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