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1o all whom it may concerrn:

Be it known that I, HENRY A. ROWLAND, a
citizen of the United States, residing at Bal-
timore, in the State of Maryland, have -in-

5 vented certain new and useful Improvements
in Electric Telegraphs, (Case H;) and I do
hereby declare the following to be afull, clear,
and exact description of the mventlon such

as will enable others skilled in the art to which

1o it appertains to make and use the same.

This invention relates to improvements in
electric telegraphs, and more particularly to
an improved method of transmitting inteili-
gence over an alternating-current circuit by
selecting for each signal or character a pre-
determined number of the current impulses
and modifying them by changing their polar-
ity, but otherwise maintaining their
and characteristics.

This invention contemplates also the divi-
sion of the line-currentimpulses into groups,
each of said groups corresponding to a char-
acter or signal and in which a predetermined
number of the impulses are reversedin sign,
the order and relation of the reversed with
Tespect to the normal impulses of a group de-
termining the signal or the character of the
code. -

In carrying out my said invention I intro-
duce into the alternating-current circuit a
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mechanism by which at mll 1 may at any
moment reverse the connections of the source
of alternating currents, so as to reverse the;
polarity of any desired impulseor any num-

35 ber of impulses.

The said invention contemplates the. 1eeep- |

tion of signals sent in the above manner in
any way which will properly interpret them.
I prefer, however, to interpret the messages
upon such receivers as those shown and de-

40
| seribed in Patent No. 622,636, granted to me

on April 4, 1899, or upon sut,h as those shown

in my pendiug applications, Serial Nos.

646,017, 659,629, 741,956, and 19,070, filed July

26, 1897, November 23, 18937, December 29,
1899, and June 4, 1900,
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form
| to entirely obliterate them,

“method)

respectively, the
main feature of all of these devices, as far as
the reception of the signals is concerned, be- |

ing the employment of a main-line relay,
either neutral or polarized, which will respond
to the modified and anmodified impulses in

“such a manner as to energize local selecting-

relays in combinations determined by the
combinations of the modified and nunmodified

line impulses, and causing these selecting-

relays to set up a signal-recording impulse
adapted to actuate a type-printing machine.
Though the employment of the main-line re-

lay is embraced in the main idea prevailing

in- all of the devices referred to, they also
embody the idea of passing the line-current
directly through the local selecting-relays by
the inter posmon of a current- Selectmn' de-

viece.

It has for mexlv been mypmctlee to 1n0d1fy
the line impulses by changing their form or
as by cutting
them out; but in some cases that method has
not the advantwes of the p1eseubone which
consists simply in reversing the polarity of
the impulses without o‘r_helmse changing
their form or characteristics. Aecording to
the latter method the tongue of a relay acted
upon by a reversed impulse 18 held against
its contact more firmly than would be the
case if the impulse were simply missing or
cut out or reduced in intensity. The prin-
cipal advantage, however, of the method of
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reversing the wave over that of cutting 1t .

out is that by the former (reversed - wave
reversing two or more adjacent im-
pulses of a group may form a combination

when received upon a polarized relay, where-
as with the cut-out wave this cannot be done,
“for'if a polarized tongue is vibrated by anal-

ternating current the effect of cutting out
two adJacent impuises will be the same as

“cutting out a single impulse, as the tongue

will remain ‘U""alnbt the contact to whlch 1t

was Jlast sent antil an impulse of the opposite

sign arrives, while in the case of the reversed .

_impulse_ adjacent impulses may torm a com-

bination, since each will act differently upon

8o
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the relay, and in this way a greater number

of combinations may be ﬂ'obten from a given

~numbel of llnpul%es Wth]l in turn 1educes
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- the same will be described in greater detail'

10

cipleof mysaid invention.

20

the number of local selecting-relays when
this method is employed with the receivers
deseribed intheabove-m entmned pa,tent and
patent applications.

In order that the nature and objects of my
said invention may be more fully understood,

with reference totheaccompanyingdrawings,

“which represent for illustrative purposes a

means for carrying out this invention.
Figure 1 is adiagram illustrating the prin-
Fig. 2 represents
parts of the transmitter of I'ig. 1 as they ap-
pear when sending asignal toline,  Ifig. 318
a diagram showing a different manner of con-
necting the transmitter of Figs. 1 and 2. Fig.
4 is a diagram representing a group of alter-
nating-current impulses modified according

to my invention; and Fig. 5 represents in

diagram a series of polarized relay tongues
and stops, showing the relative position of

said tongues thh respect to the mmulses }

- which actuate them.

. and then the mannet 111 w}ncll thesame isto
be pelformed

39

Similar characters refer to similar parts
throughout the several views. -

I shall first describe, br1eﬂy a,épecml form

of apparatus for car ry ing out my invention

Referring to Fig. 1, a represents an a,lter-
natinﬂ'—curl ent generator of any desired char-
acter dehvermﬂ' to the terminal wires b and

ecan electmmatwe force, preferably of sine

35

or approximately sine-wave form. The gen-
erator a simply indicates any source of alter-

nating currents as I may produce the cur-
‘rent by any suitable deviee—suchasa vibrat-

- ingreed, relay-tongue, or commutator of any
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desired description—or I may derive it from

a transformer. The wires b and ¢ are con-
nected, respectively, to the spring-controlled

_eontaet-levels e and f of an ordinary pole-

changing transmitter ¢, which is provided
also mt,h ad]ustable forward stops 2 il and
back stops 7 7, pivoted striker s, which is

“adapted to vibrate between the contact ends
of theleverseand f, and with the electromag-
The |
-canta(,t-stops h and h' are per manently con- |
nected to the main- Jine wire [, although both"
‘are not always in circuit with it, as will here-

net x, which actuates the said striker.

inafter appear, and the stuker s eonnected

- to the ground, as shown

55

The stops of the tran&,mittei ebpeuall y the' :
forward stops 2 and k', are capdble of accu-

rate adjustment, 8o that the sparking and the

time of short-cir cmtmﬂ' the alternator.will be |
‘Even though the

reduced to. a4 minimuan.

~alternator is short-cir¢uited in the opemmon

60

“or reversal, the time is sp extlemely short
that the self induction of the alternator will
prevent the current from rising to a sufficient | e
extent to be appreciable or 10 produce any

of the transmitterin effecting the changeover

injurious effects. Moreover, the reversal oc-

curs at or about the point of zero electromo-
"'twe force, which is an additional reason for

‘alternations or periods.

lar keyboard or equivalent device.
is' possible to connect the segments of the
group specified to the transmitter- magnet in

eleven impulses.

|
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the fact that no injurious effect is produced
by the short circuit.

From the transmitting apparabus the line-
wire [ passes to the desired receiving-station,
where it is .connected to suitable receiving

apparatus, which I have represented in the

drawings as a polarized line-relay s, though
various other devices may be employed, as

‘willalso hereinafter morefullyappear. From
the relay s the line-wire passes to the ground,

as shown.

As a part of the transmlttmﬂ* apparatus |
employ the sunflower m, composed of a num-
ber of insulated metallic segments—say, for
example, fifty-two—and over these segmoents
sweeps a trailer n, mounted upon an arm p,
driven by any suitable power, preferably bV
the alternator through suitable gearing q q'.
The width of the sefrments of this sunflower
and the velocity of the trailer are such that
the said trailer passes over one segment for

each impulse or semicyele of the current gen-
erated—that is to say, if there are fifty- two
segments in the sunflower the alternator gen-

| erates once in each revolution of its armature

fifty-two semicycles, or twenty-six complete
The segments of
the sunflower are divided into a number of
separate groups, consisting, say, of eleven
segments each, one of such frroups being rep-
resented as ﬁomposed of the segments 1 to 11,
inciusive. Each of the said seﬁments is ¢on-
nected through a proper eircuit making and
breaking device, such as a keyboard, perfo-
rated or other prepared tape, or the like, with
the coil of the electromagnet %, only two keys
r and " of a keyboard being shown. The in-
dividual keys of each keyboard are in this
special case so arranged that each when op-
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erated connects in the transmitter- magonet

circuit two different segments of the sun-
flower of the group operated by that particu-
Hence it

fifty-five combinations, taking two sefrments
for each combination, so that if we allow each
combination to repwsent a signal fifty-five
signals may be transmitted from a group of

of local direct current is connected to the
tmllet and to one ter minal of the transnntter-

1 magnet coil, as shown.
The manner of carrymﬂ' out my smd inven-

tlon is as follows: Let it be assumed that the

‘generator a is delivering an uninterrupted al-

ternating current to the wires & and ¢ and
that no smnals are being sent to line. Then

| the successive positive (md negative impulses
will take the following courses through the

transmitter toline .a,nd back to the alternator

and the reverse: One impulse (positive, for

xample) will pass from the wire b through
the contact-levere, forward stop 7z, the formenr

‘being nor ma,lly held against the said stop by

the spring ¢, and thence to the line /, which
passes to the recewmw-statlon and in the

I11C

115

A battery o or other source

120
I2§5
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special case shown in Fig. 1 this impulse will
traverse the coil of the relay s, returning
through earth to the striker 7, and then into
the lever-arm f, against which arm the sald
striker is normally held by '
From the lever-arm f the impulse will pass
through the wire ¢ back to the generator.

The next succeeding or negative impulse, as

will be readily understood, will traverse the
same parts, but in a reverse direction. As
long as this operation continues the tongue
of therelayswill continue tovibrate between
its contact-stops in unison with these im-
pulses. Let it be assumed next that for each
character or signal to be transmitted there is
a corresponding group of impulses—eleven,
for example—that pass to the line, but that
out of this group there is selected for each
characterorsignal acertainnumber—two, for
example—which havetheirrelation tothenor-

mal impulses changed. This change of rela- |

tion is effected by reversing the polarity of
theé selected impulses or changing their phase
on the line one hundred and eighty degrees,
but without otherwise altering their char-
acteristies—that is, they retain their same
form, but differ in sign. Suach a group of
impulses is graphically represented in Fig.

4, which we will assume is the group or com-

bination of the code which represents the Jet-
ter ““A,” from which it will be seen that the
impulses which normally would have heen
impulses No. 3 positive and No. 3 negative
are now still Nos. 3 and 8, but have opposite
signs to that which they would have nor-
mally, so that wherever there is an impulse

modified in this manner there will be a se-

riesorsetof three of the samesign, and hence
where there are two modified in each group
this gives rise to two sets of three jmpulses
each in every group. Assuming nowany ar-
bitrary character, such as the letter *“A,” the
manner in which the impulses are modified
to represent this letter is as follows: The op-
erator desiring to send the letter operates, for
example, the key »". This will connect seg-
ments 3and 8 of the group 1-11 to the trans-
mitter- magnet coil.- Then as soon as the
trailer starts upon segment 1 the propagation
of an impulse corresponding to the first im-
pulse on the left, Fig. 4, will commence,
rise to its maximum as the trailer reaches
the.center of the segment, and then descend
to zero,.arriving at that point as the trailer
leaves the segment. In order, though, for
this to take place, it is first necessary to ad-
just the sunflower until the spaces or insu-
lation between its segments will exactly cor-
respond with times of zero - cuarrent—that
is, of the line-current—and if there be a dit-

ference of phase between the impressed elec-

tromotive force and the resultant current,
which would ordinarily be the case, this ad-
justment wonld be made relative to the point
of zero-current and not the electromotive

the spring 7. i

being necessary simply to select a di

mum sparking. As the trailer then reaches

segment 2 the second impulse will be sent to

line in the same manner, but of opposite
polarity to the one preceding it; but when
the trailer begins to pass upon segment 8 this
will complete the circuit from the local bat-
tery through the coil of the transmitter-mag-

net, which ecircuit will remain completed for
‘the length of a complete impulse, beginning
- at the point where the last preceding impulse

left off or the point of zero-current. At the
instant, however, that this circuit is com-
pleted the said magnet becomes energized
and attraets its armature, which is carried by
the striker 5. This, as will readily be seen,

g .
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sends the striker to the right, when its ham-

mer portion will engage the contact-lever e,

and the lever 7, hitherto engaged by it, will

be sent by its spring against the stop 7', as
shown in Fig. 2. Asthelastpositive impulse
passed to line from the wire b by way of the

contact-stop 7 the present impulse takes the

opposite direction, whence 1t becomes upon

the line a negative impulse passing to line by

way of lever e, striker 7, and thence to earth,

returning by way of line [ and stop 4'. As
soon, however, as the traiier passes off of seg-
ment 3 the local circuit will be broken, when
the striker will quickly be returned by spring

'j’ back to the position shown in Fig. 1. The

succeeding fourth, fifth, sixth, and seventh

Qo0
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impulses will then pags to line, as described

for the first two, but when the trailer reaches
segment 8 the loeal circuit will again be com-
pleted through the coil of the transmitter-
magnet, since segment S is connected with
said coil through the key 7. When this
takes place, the parts of the transmitter again
assume the positionsshown in Fig. 2,when the
impulse No. 8, normally negative, will pass to

line as apositive impulse, which will beginat

thepoint of zero-current, rise toits maximum,
and then descend again to zero, when the
trailer will pass from segment 8 and the suc-
ceedingimpulses passtolinein the normal po-
sitions. Byasimilar operationany otherarbi-

100
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trary sign or character may be transmitted, 1t

erent
combination of impulses in each group for

the respective signals, so that in this way we

have a clearly-defined telegraphic code, the

11§

charactersor signs of which may be recorded

in various ways-—as, forexample, uponatype-
printing machine, chemically or otherwise
prepared tape, as upon a Bain recelver or
upon a Morse register, or in any of the well-
The relay s comprises a part
of the printing telegraphic apparatus shown
125 -

known ways.

and described in my several patent applica-
tions for improvementsin electric telegraphs
above referred to, the function of the said

120

relay being simply to vibrate its tongue in '

unison with the alternating current between

1ts contact-stops, and thus to periodically

complete certain local circuits to the printing

force, the former being the region of mini-1 apparatus and to alter these local circuits

130




Y,

[ =

by remaining against one or the other of its
contacts iIn certam eombmatlons for each
swnal

The eﬁect ]deuced upon the 1elc1y S by
transmitting a signal to line is graphically
represented in Fig. 0, which shows the vari-
ous positions occupied by the relay-tongue

- during the passage of the group of impulses

10

shown in Fig. 4 through its coils, from which
it will be seen that the modlﬁed or changed
impulses Nos. 3 and 8 cause the relay- tonﬂ'ue

- to remain against the contact to which it was

- ‘'may not be the same.

20
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- sent it there had died out.

__30

last attraeted - The positions of the tongue,
however, would be the same if instead of
chanﬂ'ing the selected impulses from their

‘normal sign they were simply cut out of the

circuit altowether ‘but the practical result
In practice the tongue
of therelays is very sensitively meunted SO
that once having becn thrown against one
of its contacts it is very easily carried back

semicycle there would be no positive force

acting to hold 1t against the stop to which

it was last attracted after the 1mpulse which
Hence in such
a case there is more or less danger of an
error, as the correct reception of_t,he signal

18 de’pendent upon the accuracy of the relay |

On the other hand, it will be readily seen
that where the 1mpulses are reversed or

- simply changed from positive to negative, or

35

vice versa, an extra fmce, due tothe current,
holds the ton gue against the contaet to whieh

it was last sent—yviz., an impulse of the same

polarity as the next preceding one—which
insures greater accuracy in the reception of

~ the carﬁr‘»‘maals than would otherwise be the case.

40
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.
1t there are a series of polarized relays which

It Wlll also be noted that if the striker of the
transmitter has been sent forward in a diree-

'11011 to reverse an 1mpulse all of the succeed-

ing impulses will be reversed as long as the
str'ilier stays over, sending along the line
a series of 1mpulseq just the same as the nor-
mal impulses, but of opposite polarity, it not
being mecessary to perform-two operations

with the transmitter in order to reverse two |

In other words, one op-
eration of the transmitter will reverseas many |

adjacent impulses.

consecutive lmpulses as desired. Therefore

- respond to a corresponding geries of reversed

55
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| mitter only once to- a
‘This is quite an advantage over the method
of cutting ount waves Whl(}h does not admit
- of the use y of combinations of consecutive im-
 pulses with a polar line-relay, and hence re-
quires a gr eater number of selectmg lecew—

impulses it is necessary to operate the trans-

ing-relays.

- Any apparatus whlch will suitably .:md at.
the proper times complete the transmltter-,
‘magnet circuit may be substituted for that
shown—such, forexample, as a prepared tape
‘adapted to tfavel in' synchronism with the
alternator or, indeed, any of the well-known

fect Lthe whole series.

| 689,415

.: butin praetieﬁ V&Theﬂ employing the SunﬂOW‘Bf

and keyboard the keys of the latter are so
arranged that they may be operated af the
proper time only and when so operated are
locked until the trailer has passed over the
segments to which they are connected before
they may be again operated, substantially as
described in Patent No. 622,636, granted to

me on April 4, 1899, and in my patent ap--

plication filed June 4, 1900, and serially num-
bered 19,070. Therefom while I have desig-
nated the device g the ¢ transm1tter > this ap-

Pparatusisonly a part of the true tr ansmlttlnﬂ'

apparatus, which comprises, first, the sun-
flower upon which the messages are ““set up,”
which messages are sent as the trailer passes
over the sewments second, the keys or their
equivalents by which the messages are set up
upon the sunflower, but Whlch do not actu-

3o

ally operate the tmnsmltter g, and, third, the B

| _ _t1 ansmitter g.
. to the other, and in the case of the cut-out |

- The sunflower is the equwalent of pelfo-

rated or other prepared tape and the keys r
‘and r' the equivalents of the device (usually

punching device) for setting the messages up
upon the tape. Therefore b}* either the de-

vice shown in Iig. 1 or its equivalent tape-

transmitter the messages are antomatically

‘sent to line, the dewce shown being what is

9o

ter med a key' operated automatic tmnsmlt- |

ter,”’

wnated simply ‘“antomatic transmitters.”
Having thus deseribed a form of 1y inven-

tion, I de not wish to confine it to the various

while the tape devices are usually des-

10GQ -

| partlcular cases which it was necessary to as-
‘sume in order to clearly describe the same—

such, for example, as the modification of two

“1mpulses in groups of eleven—as I may, if de-
sired, select other numbers of impulses, nor
do I msh to limit my invention to the sine-
wave alternating current as derived from a

commereial a,ltel nator, as shown, as I may de-

- rive the current from any smta,ble source so

10

!

110

long as it is periodically-varying electric cur- -

herem described; but

'rent and likewise with other speual cases

What I do clmm and desire to secure by

'Letters Patent of the United States, is—

115

1. The improvement in the art of telegra-
phy, which consists in impressing upon the -.
line an electromotive force of a penodleally- L

varying character having alternate impulses -
of opposite polarity, and cha,ntrmﬂ* the polar-
ity of a predetermined numbel of the current.

impulses to repr esent a swna] substantmll)
as deseribed. |

1206

2. The 1mpr0vement in the art of telegra-

phy, which consists in impressing upon the
line an electromotive force of a periodically-

125

varying character having alternate impulses -
of opposite polarity, and changing the polar-

desm ibed.

1ty of the same number of the lesulta,nt cur-

‘rent impulses foz edch swna] substanually as ._130': )

3. The 1mpr0vement in the art of telegra-

-phy, which consists in impressing upon “the

devmes or sueh as I may herea,fter devlse, . hne an eleetromotwe foree of perlodlcallv-
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varying character ha'ving alternate impulses | ity not been changed, substantially as de-
of opposite polarity, changing the polarity ot | seribed.

a predetermined number of the resultant cur-
rent impulses for each signal and maintain-
ing the current upon the line unbroken, sub-
stantially as desecribed. S

4. The improvement in the art of telegra-
phy, which consists in impressing upon the
line an electromotive force of periodically-
varying character having alternate impuises
of opposite polarity, and modifying a prese-
lected number of the current impulses to rep-

resent a signal by commencing at a point of

zero current and changing the polarity ot said
impulses, substantially as described.

5. The improvement in the art of telegra-
phy, which consists in impressing upon the
line an electromotive force of periodically-
varying character having alternate impulses
of opposite polarity, and modifying a prese-
lected number of the current impulses to rep-
resent a signal by commencing at the point of
zero current and changing the polarity of said
impulses without altering the form or other
characteristies thereof, substantially as de-
scribed.

6. The improvement in the art of telegra-

phy, which consis{s in impressing an alter-

nating electromotive force of sine or approxi-
mately sine wave form upon a line, and modi-

fying a preselected number of the current 1m--

pulsesforeachsignal by changing the polarity
of the said selected impulses substantially as
described.

7. The improvement in the art of telegra-
phy, which consists in impressing an alter-
nating electromotive force of sine or approxi-
mately sine wave form upon a line and modi-
fying a preselected number of the current im-
pulses for each signal by beginning at the
point of zero current and changing the polar-
ity of the said selected 1mpulses, substan-
tially as described. |

8. The improvement in the art of telegra-
phy, which consists.in impressing upon a line
an alternating electromotive force, changing
the polarity of a predetermined number of
the resultant current impulses to represent
a signal,adjusting the times of the commence-
ment of said changes with respect to the phase
of the current and electromotive force, so
that the said times shall occur at poinis of
zero current, substantially as described.

9. The improvement in the art of telegra-
phy, which consists inimpressing upon a line
an alternating electromotive force, changing
the polarity of a predetermined number of
resultant current impulses to represent a de-
sired signal,adjusting the times of commence-
ment of said change with reference to the

phase of the impressed electromotive force

and resultant current so that the said times
shall occur at points of zero current, the se-
lected impulse rising to its maximum, and
then descending to zero at a point where 1t

- P Sl s

10. The improvement in the art of telegra-
phy, which consists in impressing upon the
line an alternating electromotive force, di-
viding the resultant current impulses into
croups, modifying a predetermined number
of the impulses of a group by changing the
polarity of said impulses, the number. and
position of said modified 1mpulses relative to
the unmodified impulses of each group rep-
resenting the respective signals transmitted,
substantially as described. ~ _—

11. The improvement in the art of telegra-
phy, which consists in impressing upon the
line an alternative electromotive force, di-
viding the resultant current impulses into

oroups, modifying a predetermined number

of the impulses of a group by changing the

polarity of said impulses, the number and

position of said modified impulses relative to
the unmodified impulses of each group repre-
senting the respective signals transmitted,
and maintaining the current in each group
unbroken, substantially as deseribed.

- 12. Theimprovement iu the art of telegra-
phy, which consists in impressing upon the
line an electromotive force of a periodieally-
varying character, and having alternate im-
pulses of opposite polarity, dividing the re-

sultant carrent impulses into groups, modi-

fying a predetermined number of the im-
pulses of a group by commencing at the point
of zero current and changing the polarity of
said impulses,thenumber and position of said
modified impulses relative to the unmodified
impulses of each group representing the sig-
nal transmitted, substantially as described.

13. The improvement in the art of telegra-
phy, which consists in impressing upon a line
an electromotive forece of aperiodically-vary-
ing character and having alternate impulses
of opposite polarity, causing groups of result-
ant current impulses to pass a selected point
at regular recurring periods of time, select-
ing from the total number of said impulses
comprising a group, impulses predetermined
both as to nuwmber and position, and modify-
ing these impulses by changing their polar-
ity, substantially as deseribed. | |

14, The improvement in the art of telegra-
phy, which consists in impressing upon a line

an alternating electromotive force of sine:

or approximately sine wave form, eausing
groups of the resultant current impulses to
pass a selected point at regular recurring pe-
riods of time, selecting from the total num-
ber of impulses comprising a groupimpulses
predetermined, both as to number and posi-
tion, modifying these selected impulses by
changing the polarity of said impulses and
adjusting the times of said change with re-
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speet to the phase of the current and electro-

motive force, so that the said times shall oc-
cur at points of zero current, substantially as

would naturally have been zero had its polar- | described.
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15. The method of impressing the charac-

ters of a telegraphic code upon a line carrying

an alternating electric current, which consists
In selecting for each charactera group of the

1mpulses of said current, each group com-
prising the same number of 1mpulses, form-

ing a plurality of separate sets of impulses in
cach group by the reversal of the polarity of
one impulse in each set, each set comprising

successive distinet impulses of the same po-
larity, the position of one set with respeet to

the other-in a particular group determining
the character of the code represented by that
group, substantially as described. .

16. The method of transmittingintelligence
over a line carrying a periodically-varying
electric current and having alternate im-
pulses of opposite polarity, which consistsin

representing a desired signal by a group of
unbroken line current impulses, selecting in
this group impulses predetermined both as to.
-number and position, and changing the po-

larity of said selected impulses, subsiantml]y

a8 desceribed,

17. The method of transmitting intelli-

vence, which consists in impressing an alter-

nating electromotive force on aline, dividing
the alternating current into groups of im-
pulses, reversing one or more of the said im-
pulses for a Slrrlml, and 1(—}(30!(]111” the signal

689,415

by selecting the special group representing

‘the signal fmm the remaining 1mpulses stib-

Smnmally as described.

18. The method of transmitting intelli-
gence, which consists in impressing an alter-
nating electromotive force on aline, dividing
the alternating current into groups of im-
pulses, reversing two of the said impulses for
a signal, and recordmﬂ' the signal by select-
ing the bpeela,l group Ieprebéntmﬂ' the signal
from the remaining impulses, Substantlally

as described.

19. The method of transmitting intelli-
gence, which consists in impressing an alter-
nating electromotive force on a line, dividing
the alternating current into groups of im-
pulses, one group for each signal to be trans-
mitted, reversing the same number of im-
pulses in each group, the signal being deter-

| mined by the orderof said reversed impulses,

and recording the signal by selecting the spe-
cial group representing the signal from the
remaining impulses, bnbstantmlly as de-
scribed. |

In testimony whereof I affi

in presence of two witnesses.
HENRY A. ROWLAND.

X my signature

Witnesses: |
JOHN R. HOOPER,
A. J. GRAPE.
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