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UNITED STATES

PAaTENT

OFFICE.

HENRY A. ROWLAND, OFBALTIMORE MARYLAND ASSIGNOR TO THE
| ROWLAND TELEGRAPHIC COMPANY, OF BALTIMORE MARYLAND,
A CORPORATION OF NEW JERSEY

ART OF TELEGRAPHY." |

SPECIFIGATION’ forming part of Letters Petent No. 725 592, dated Aprll 14, 19038.
| B.pphcetme_ filed November 23, 1897, Sarial No. 659,629, (No model.y

To all whom it ma Y CONCErT:
- Be it known that I, HENRY A. ROWLAND

~acitizen of the Unlted States, residing at Bal-
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timore city, State of Meryland have mvented

certain new and useful Imprevements in the
Art of Telegraphy; and I do hereby declare

the following to be a full, clear, and exactde-
scription of the invention, such as will enable
others skilled in theart to which it appertains
to make and use the same. :

This invention relates to im provements in
the art of telegraphy, and more particularly
to an improved method of transmitting intel-

ligence by means of a,ltema,tmtr electnc cur-

rents.
Speclﬁeally eeusldeled the invention con-

sists in transmitting mte}hﬂ'ence over an al- |
ternating-current circuit by modifying one
or more of the current impulises for each char- |
acter or symbol or combination of characters
or symbols by cutting out or suppressing: the

said impulses of the eurlent in combinations
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rent in this manner messages may be trans- |
mitted much greater dlstd,neee without relay-
ing and wwhout diminution in speed than
“could otherwise be possible.
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and so adjusting the times of current modifi- -
cation that such times shall commence at the:

point of zero current, o, in other words, at
the non-sparking point ef Lthe current.

- The invention further contemplates t,he.a_l-_
lowance for the difference 1in phase between
- the impressed electromotive force and re-

snitant currentin the me(llﬁcetlon of current
| { a transmitter is employed at a distance from

above referred to.
By the employment of an dlternetmn' em-—

- present method of transmission lends itself
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readily to many of the well-known methods

of receiving or recording messages, a8 well as
to special forms of type-printing receivers.

Indeed, it is not intended to limit the present

invention to dﬂ} epeelel form of receiver or
recorder.

The said invention further consists in the
novel features herein described, and particu-
larly pointed oat in the claims.

Referring to the accompanying drawings,
Figure 1 is a diagram representing one of the

_forms of my trensmlttmw device as used with
5o a Morse recorder. I‘1g 1"' 1S a dla,n'ram show-- said brush takes to pass over a given point

1 ing conneetlone to a Bain recorder

Moreover, the

FID‘ .r'..r'

repreeen‘re a part of- the transmitting appa-

ratus in front elevation.

Fig. 4 represents another form of the same.

Kig. 3 _represents a
form of the device for suppressing the waves.

T3

Fig. 5 represents still another form of appa-

ratus for suppressing the waves. Fig.61sa

plan view of the tape employed 1in bhe device

shown in Fig. 5. TFig. 7is a diagram illus-
trating the case in which I carry out my in-
vention by r-‘auppreesm«:rthe impulses by break-

ing the segment-circuits of a sunflowerdevice
through whieh-pees the impulses to line.
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Similar letters and numerals refer to simi-

lar parts throughout the several views. .
" Referring first particularly to Fig. 1, A rep-

resents an alternating-current generator of

any approved form adapted to deliver its cur-

b, is suitably mounted near the said generator

and is so geared therewith that it rotates in

synchronism with the said alternator or alter-
nating current,
be driven in synchronism with the current
either by connecting it directly to the alter-
nator-shaft, gearing it therewith in any well-
known way,orbydriving thesame by a special
syncehronizing device, such as 18 deseribed in

Léetters Patent No. 622,636, granted to me.

April4,1899, and, indeed, in any event where

the generating-station it is my purpose to

drive them by the said synchronizing device.
Suitably mounnted near this arm B and so that

the brush b may revolve around and make

‘contact with its periphery is a metallie ring C.

This ring C-is provided with a plurahty of
small holes ¢, extending mdlally through the
ring, and in each of hheee holes is inserted an
insulating pin or peg ¢'. The holes ¢ are ar-

‘ranged at equal intervals from each other,
- and the distance between two adjacent pins
plusthe thicknessof the pinsisequalinlength
to the distance fromi one zero-point of the cur-:

rent to the next zero-point thereof. - The con-

renttothelinel2. AnarmDB,carryingabrush
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Obviously this arm B may
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tact portion of the.brush b-or ‘that portion -
which makes"contact 'with the ring C is of
such length that for a gwen angular velocity

of the sald brush or ring the time that the
10O
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on the surface of the said ring is equal to the
timeconsumed by the currentin passing from
one zero-point to the next. The holes ¢ are
so arranged that they will at all times be in
the path of the brush b—that is, of course, as
long as the apparatus is in an operative con-
dition. One terminal of the-alternator A is
connected with the brush &
through the collector-ring &', and the other
termmal is connected du*ef;t to line. The
electric current passes from the brush b
through the metallic ring C and out to line-

wire 1, as shown, though obviously instead of-

bheing connected to the line-wire the ring C

may be connected to earth.

Torreceiving the message sent by my trans-

mitter I have shown in Ifig. 1 a Morse re-
corder . In showing suéh a recorder it is
not attempted to represent all of the work-
ing parts of a complete Morse machine, but
just enough thereof to show the adaptability
of such an instrament to my system. Obvi-

ously this instrument may be either an em-

bossing or iﬂ]{-l ecording Instrument. The
line-wires 1 2
EY% One of _t,he contacts of this line-relay is

connected to one terminal of the magnet d of

the recorder, and the other-terminal of the
recorder-magnet is connected through the lo-

cal battery X to the tongue of the line-relay,
as shown. The paperstrip d’ is fed along in

front of the recorder .d® as is usually done
with such instruments, or the paper-feeding

may be accomplished in another way. If it

18 desired to have the paper strip d' travel in |

synchronism with the alternator or the line-
current, I may gear one of my synchronizing

- devices DU to the paper-feeding apparatus, in
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which case the line-cireuit WOIlld be blolren
at the point 3 and the connections made to
the synchronizing device, as shown by dotted
lines 4, or the said synchronizing device may
be 0perabed by a current 1elm‘%d from the
main line.

The operation of the device is as follow

Assuming that none of the pins ¢ pl*ogjeef"

beyond t)he outer surface of the ring C, an
uninterrupted alternating current will be
delivered fiom the alternator A through the

brush 0 and ring C to the line 1 2 and’ to the

relay. As long as this uninterrupted alter-
nating current continues to flowoverthe line

and through the coilsof therelay-magnetthat.

magnet will cause the recorder d* to make a
mark.on the strip d' for each semicycle of
the alternating current, the length of the
sald marks depending upon the speed of the
paper strips and the frequency of the alter-
nations. The
strip will have the appearance of a broken
line, the space between the successive marks
representing the point in the current where
1t becomes zero. Obviously if the local cir-
cuit is completed through the lower contact,
of the relay for every suppressed wave then
the recorder would make a mark for each
suppressed wave.

are eonneetud to a line- relfly.

marks thus recorded on the

Now should one of the

| vention,
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semicycles be cutoutorotherwisesuppressed

the recorder line-relay will for that length of -

time cease to act, and the record on the strip
d* will be a space. If two semicycles are
suppressed in succession, the record will be
a correspondingly long space, and so on.
The ways of suppressing these waves or
semlc,y@leb are numerous, 1 hcwuw shown
in my Patent No. 622,636 many such Ways;
but 1n the present application I shall confine
myself to one method—that is, by interpos-
1ng an insulator or its equivalent, so far as
thisinvention isconcerned, between two elec-
trical condactors for a definite time.
been herein shown that as long as the pinse’
did not project beyond the surface of the

ring C an uninterrupted alternating current

would be delivered to the line. It is then
obvious that if one of these pins i1s allowed
to project beyond the surface of the ring
once in every revolution the brush b will
come 1n contact with the said pin, which will
raise the brush from the ring and keep it in
this position until it has passed out of con-
tact with the pin.
semicycle will be cut out or suppressed every

time the brush O passes over one of the pro-

jecting pins. If twoadjacent ping are made
to project, then they will cut out a whole ey-
cle; if three, three semicyecles, and so on.

If I desire to send the letter ‘“ M” according

to the Morse continental code, two adjacent
pins would be projected beyond the surface
of the ring, which, would raise the brush
from contact with the ring long enough to
suppress a whole cyele, which would be rep-
resented on the paper strip of the Morse in-
strument (or Bain receiver, as I will pres-
ently show) by a long space, which may rep-
resent a dash of the Morse code. 1 do not,
however, confine myself to the use of the
Morse continental code, as it is obvious that
many other codes may be used with this in-
If 1t is desired to send the letter
““ 0,” then six pins are projected beyond the

surface of the ring C, but not six consecu-.

tive pins. T'he letter 07 is represented by
three dashes. HHence two adjacent pins
would be projected, one skipped, two more
projected, one skipped, and two more adja-
cent ones projected. The pins skipped be-
tween each pair projected will allow a semi-
cycle to be recorded between each dash or
long space on the paper strip. The letters
on the strip may be separated from each
other by two or more marks indicating semi-
cycles, and the separate parts of each letter
may be separated by one or more of such
marks, as may be found convenient. As
shown, the pins on the ring C are arranged

to send the word ‘* Morse,” the projection of

one pinrepresenting a dot and the projection
of two adjacent pins a dash. |
I have shown one way of suppresssuw one

or more semicycles of an alternating current.

by intreducing insulation in the form of a

‘small pin between a metalsurface and a brush

Therefore one complete
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the length of the contact-surface of which is 7 driven at such a speed that the said brush

equal to that of a semieyele of the alternat-
i semicyele of the alternating current devel-
oped, and as the brush passes over the seg-
ments connected to line as long as no. mes-
sage istransmitted the semicycles will passto

ing current. It will be next shown how the
same result may be accomplished by other
devices. - | ) _'

Instead of employing the small pins, as
shownin Fig. 1, and the brush {, with its broad
contact-surface, I may diminish the length of

the eontact-surface of the brush to correspond

to that of a quarter of a cycle of the alter-

‘nating eurrent and make the pins of the same

length plus the length of the space which oe-

curs at the zero-point of the current. Such

an arrangement is shown in Fig. 3, where '
represents the metallic ring, ¢* the insualat-

ing-pieces corresponding to the pins ¢’ and 0%,
the brush correspondingin function o brush .
b, but with its contact-surface half as long.
Obviously when an insulating-piece c*comes
beneath the brush or as the brush passes over
an insulating-piece one semicycle of the cur-:
Farther, -

rent will be cut out or suppressed.
I may increase the length of the insulating-
pieces on the ring, so that each will corre-
spond to the time of the passage of a single

semicycle, and may diminish the contact-sur-
face of the brush to a mere point, or nearly

so. This arrangement i3 shown in Fig. 4,
where C? is the ring, ¢® the insulating-pieces,
and b* the brush. I may develop this prin-

ciple further by joining all of the insulating-

pieces together, perforating them, and allow-

ing the brush to make contact with the said-
conducting -surface through the successive |

perforations. Such means is shown in Fig.
5 and constitutes the ordinary transmitting-

tape so well known 1n the art of teiegraphy.
The tape c¢*, having perforations ¢®, is made-
to pass between the brush 0*.and conduecting-
surface C3. As long as the perforatious in
the tape are separated by a very thin piece

of the tape, as shown, each snccessive semi-
cycle will be recorded; but when the space
occupied by one of these perforations is closed
this will insulate the brush from the conduct-
ing-surface for a sufficient time to cut out or
suppress one semicycle. By closing two or
more of the holes obviously as many more
semicycles will be suppressed or cut out.

Reference will next be had to Fig. 7, which
shows still another way of .carrying out the

invention. In this case a ring C%, composed
of metal segments ¢*, separated by insulation,

is employed in the place of the rings C C°,

and b° represents the brush, whichis adapted
to travel over the segments of the rings C* at
the proper speed and in this case is adapted
to rest on a small portion only of a segment.
This brush may be driven by the alternator
or in any other suitabie manner.
sents the alternating-current generator, and
¢’ conduetors connecting the segments of the
ring C* to line. All of the segments ¢, or as
many as desired,may bethus connected toline,

as will hereinafter be more fully explained.

The segments ¢® are of such a breadth, meas-

cide with points of zero current.
A’ repre-

celived 1n many ways.
| Bain chemical receiver F, connected to a re-

lay E through a local battery-circuit 5.
‘disconnecting the line 1 2 from the relay E°

passes over one complete segment for each

line uninterrupted. If the continuity of any
of the econductors ¢’ is broken, the segments
connected Lo those conductors will be ren-

A

dered dead, so that the semicycles which

would otherwise have been transmitted to
line through such segments will be cut out or
suppressed.. Therefore by breaking the seg-
ment circuitsthrough the conduetors ¢’ in de-

| sired combinations the semicycles of the al-

ternating current may bethus cut outineorre-

sponding order, and the order in which these
semicycles are thus suppressed may consti-

tate a code for the transmission of intelli-
oence, as described with relation to Fig. I.
As to the manner of breaking the continuity

of the segment-circuits, this may be done

either by the keyboard shown in the Patent
No. 622,636 or improvements thereon. or in
any other suitable way, so that the combina-
tions of cirenits thus interrupted shall ren-

der corresponding segments ¢® dead in the
proper combinations to transmit the intelli-

gence. N e
Inallof the above-described waysof cutting

outor suppressing the alternating current the
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transmitter is so adjusted that the semicy-

cles will be cut or suppressed at that part.of

the current where the sparking- will be . a
minimum, and this has been found to be at

00

or approxiinately the point of .zero current
and not electromotive force as f@ng as. there

is.adifference of phase between the impressed
electromotive forceand the resultant current,
which will be the case nupon an alternating-
current circuit of the character to which this
invention is applied. ‘The best and only
practical way of allowing for this difference
of phase and cutting the currentat or as near

105

110

the zero-point as possible is simplyto adjust

the transmitting apparatus until the spark-
ing at the point where the circuit is inter-
rupted is reduced to a minimum or practi-
cally zero. This, as stated above, will be
point of zero current. The above may be
accomplished by adjusting any of the rings

115

C C* or the brushes which pass over them -

and in the case illustrated in Fig. 7 isattained
by causing the brush 0° to start upon a seg--

ment just as the current is commencing to

rise from zero, or, in other words, by causing

the insulation between the segments to colin-

Though no special method of receiving is
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claimed as a part of this invention, messages

transmitted as herein described -may be re-
In Fig. 1* is shown a

By

130

_ ‘ and connecting it to the magnet of the relay
ured circumferentially, and the brush b° is | K this Bain receiver will record the present
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and absent semicycles, as may also be done | phy, which consists in impressing upon a line

As each semicyle
of the current passes through the relay K it
wil]l cause it to attract its armature and cause

the same to complete the local cirecuit through

the Bain receiver, thus recording each semi-
cyele as it arrives, and when one or more of
the said semicycles are suppressed or cut out
the tongue of the relay R fails to complete
the local circuit, and therefore causes the
absence of snch semicycle or semicyecles to be
indicated on the chemically-prepared strip by
a space, just as with the Morse receiver.
When the Bain receiver is supplied with a
recording-strip treated with chemicalsin such
A way that both positive and negative im-

pulses will be recorded on one faee of the

strip, or where the strip is made very thin,
so that when held before a bright light the
record on both sides of the strip may be read
(in which latter case a lower stylus would be
used in addition to the upper one) the relay
I may be done away with and the alternat-
Obviously I
may employone of my synchronizing devices
before referred to for feeding the record- strip.

In Fig. 7 the relay K’ 1epleaents any sait-
able receiver and in the case shown is a main-
line relay, to which may be connected any

of the well-known receivers or type-printing

machines—such, for example, asdescribed in
the Patent No. 622,636, hereinbefore referred
to, or improvements thereon.

Multiplexing may be accomplished by di-
viding the segments of the ring C* into
or oups——-—f()ur for example, in whleh each
group would occupy a quadrant of a ring—
and operating these groups independently,
as fully set forth and described in Patent No.
622,606, referred to. Thelineconnecting the
transmitting and receiving apparatus may be
either wholly metallie, asshown, or grounded.

What I claim is—

1. The improvement in the art of telegra-
phy, which consists in impressing upon a line
an electromotive force of a periodically-vary-
ing character, having alternate impulses of
opposite polm-lty, suppressing a number of
impulses for each character or signal, and ad-
justing the times of the commencement of the
suppression of said impulses, with reference
to the difference in phase between the im-
pressed electromotive forceand resultant cur-
rent, so that said times shall coineide with
the 1311]168 of zero current.

2. The improvement in the art of telegra-

an electromotive force of a periodically-vary-
ing character, having alternate impulses of

. opposite polarity, suppressing a predeter-

mined nuwmnber of impulses for each character
or signal, and adjusting the time of the com-
meueement of the suppression of said im-
pulses, with reference to the difference in
phase between the impressed electromotive
forece and resultant current, so that said times
shall coincide with the times of zero current,
and receiving the signals thus transmitted.
3. The improvement in the art of telegra-
phy, which consists in impressing upon a line
an alternating electromotive force of sine-
wave or approximately sine-wave form, sup-
pressing a predetermined number of 1mpulscs
for each character or signal, and adjusting
the time of the commeneement of the sup-
pression of said impulses, with reference to
the difference in phase between theimpressed
electromotive forece and resultant current, 8o
that said times shall coincide with the times
of zero current.
- 4. The improvement in the art of telefrm-
phy, which consists in impressing upon a 111:10
an alternating electromotive force of sine-
wave or approximately sine-wave form, sup-
pressing a predetermined number of impulses
for each character or signal, and adjusting
the time of the commencement of the sup-
pression of said impulses, with reference to

- the differencein phase between the impressed

electromotive force and resultant current, so
that said times shall coincide with the tlmes
of zero current, and recording the signalsthus
transmitted. |

5. The improvement in the art of telegra-
phy, which consists in impressing upon a line
an alternating electromotive force, suppress-
ing a predetermined number of impulses for
each character or signal, and adjusting the
time of the commencementof the suppression
of said impulses, with reference to the differ-
ence in phase between the impressed electro-
motive force and resultant current, so that
sald times shall coincide with the times of
zero current, and making a visual record of
the signals thus transmitted.

In testimony whereof I aff]
1 presence of two witnesses.

HENRY A. ROWLAND.

X my signature

Witnesses:
MURRAY HANSON,
WirnLiaM H. BERRY.
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