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o To all whom it may concern :
~Be it known that I, JAMES WALLA(‘E :

'i:-BROWN of Port: Huron, 'Micbhigan, United

- States of Ameuca, but at present: of Leaden- .
hall street, In the ecity of' London, Hngland,
electrical engineer, haveiinvented certain lm-
provements-in Apparatus.: for TmnSmitting!
Telegraphic Signals, of whlch the following is |

a specification: -
- This invention relates. to the- workmg of
~chemically printing-and recording telegr aphs, -
the object being to increase the speed of trans-

" mitting to receiving:instruments ‘telegraphic
glguals through long circuits, :and,:more -es- :
pecially, thmngh submarine - cableq and -an- |
I accomplish this'object by -
o a peculmr kind of perforated ribbon: or:strip:
of paper, in combination with three trans.

~der-ground wires.

mitting -pens, styles, or:contaet -points, :(or

- their equivalents;) set abreastiof'and insulated

the one from the other, as will:-be -presently |
| 1dueed.

~ explained.
- Before, however, I pwceed to describe in
detail the nature .«.md operation of my inven-

tion, it will be well to :explain:the present.

state of telegraphy in its:relation to chemi-
- cally-recording telegraphs, as the adaptation

of the invention to ‘existing ‘systems will be
| | . powerful battery-of low:internal-resistance, be.

- '_':thelebv the better appreciated.
In working chemical telegraphs great Aiffi-

o culty 1S experlenced in producing legible tele-
graph-signals through long-aerial circuits; ca--

~bles, and under-ground wires, for the reason |

~ that as the telegraph -code. is-composed: of
- dots and dashes, the wire is charged toa much -
- lmgher potential when- making dashes than:
+Phis .unequal charging
of the wire has the effect of running.the dash:

- when- making dots.

into the dot that lmmedlate]y follows it, and |
when the cableor wire is very long:this. ddSh
is unduly prolonged, so ‘much so that:the.
“ whole letter, which should be. composed: of -

~dots dml dabhes, 1S httle better th(lll one loug i

. (tash.

comparatively speaking, this would . not: take

place to any great extent, .because .the wire.

- would discharge 1itself. in- s80: short: a  time

that there would - be no .appreciable drag |
In long circuits; however, |

- upon the signals.

‘being the same—uuintelligible signals.
‘I when. this condition is reached, there 1s ap-

It tlm L&ble or wire were:of: short length, -

| the wire will not dischargé quickly enough,
-and ‘hence the dragging out -of the signals.

Thus, as the length of the cirenit increases,
-80.1s .the difficulty of. obtaining mtelhglble
signals .increased. By artificial means, how-
ever, this dlfﬁ(,ulty s remedled to a great
extent.

- The most common way of obtaining this re-
| sult, - when:using- single currents, 18 .to put a
leak in - line beyond the transmitting-instru-
~ment—that 1s, to connect.the line-wire to earth
through a- suitable resistance beyond the.
transmitting -instrument, so0. as .to allow the

line-wire, when battery-contact is ‘broken, to

discharge. to earth through:this resistance;

“but: this plan has the disadvantage.that the
:battery, when sending.the printing-current to
“line;:has to.supply:this leak or eircuit between

line and earth also; but as the resistance
‘between the line and .earth is reduced, so is
the i strength Of current in the: line- mre re-

.. Now, if the line-wireis of considerable :length,

it will- take .so .long to discharge. that it Le-
.comes necessary to- make this leak between
line and. earth of very low resistance, in.order

to make the conditions:of line right to insure
good signals -at the distant end. If a very

.used,. the-resistance between line and earth
‘may. be :reduced in proportion ; -but: this is
dimited, ibecanse beyond a .certain limit it
would bu 1mpossible to reduece this resistance

- between line and earth, for the reason that
the strength of carrentiin the hne-wire would

not:be:great enough to produce the signal at
the distant end, and.as the cable or.wire is in-
creased In. length so. does this difficulty in-
crease .until you arrive at: the limit where it
matters not- whether a:powerful battery of
low internal resistance, or a weak .battery of
high.internal Iesmtance, is .used, the results
Now,

plied at.the:receiving-instrument a contriv-
ance: styled a “magnetic shunt,” which con-

:sists cof a4 series of electro-magnets, So ar-

ranged.. that 1t 18 possible to put in one or
more electro-magnets in the shunt.cireuit, the

terminals of said.shunt-circuit being connect-
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ed to line-wire and earth, so when the print-
ing-current acts upon or through the recelv-
~ ing echemical paper commencing to record the
signal, it also acts through-the magnetic
shunt charging the eleetro-magnets, and in

doing this part of the current is diverted from |
- going through the receiving chemical paper; |
or, in other words, the total current that ar-
rives at the receiving-instrument is split, and

~and in proportion to the resistance of the
magnetic shunt, so it is understood that the
amount of current going through the receiv-

ing chemical paper can be regulated, thereby
using but just enough current to produecs the

signal at a given rate; but the great advan-
. tage of the magnetic shunt is (as 1s well un-

- derstood) that when battery-contact is broken

at the transmitting end it allows the electro-

" magnets of this magnetic shunt to discharge,

~ and this discharge of the magnets takes place
- in the opposite direction through the receiv-

‘ing chemical paper to that current which
- made the signal. This being the case, it fol-

 lows that this discharge of magnets cuts oft
this drag or prolongation of signals, produc-.
“ing legible signals; but it only does this
. where the fall of potential is in the same ratio

‘as that of the line; but as it is almost, if not

~quite, impossible to secure this condition with

" the magnetic shunt in working long circuits,
~and more especially long submarine cables,

 the signals or dots and dashes are liable to

- run together, thus rendering them entirely un-
- intelligible. S

" 1If the leak or resistance. before lhentioued" |
between wire -and earth at the transmitting-
instruiment be used in connection. with- the

magnetic shunt-at the receiving end over a

- given circuit the signals will be better than if
~ one or the other is used alone; but the limit

is soon reached, when the signals become im-

- perfect and unintelligible.. .
- In. double - current systems, as ordinarily |
‘used, the results are less satisfactory than

~ that of single currents with the aid of the

magnetic shunt and leak at the transmit-

ting end. In working double currents the

~ same difficulty is experienced in waking dots

and dashes as .in ‘single currents. The wire |
is charged unequally, and the effect is, as be-
fore, dots and dashes run together; but bet-

~ ter results are got by sending -a strong initial
current to line, followed by insulation in case

of making a dash, and then a reverse current,
to cut-the dash, as it were, the right length,-
or, in other words, cut off the drag. This 1s
technically termed ¢ intermittent” currents,

the objeet of it being to have the currents for
- making

vantage-gained. In longer circuits, or where
the static capacity of line is great, and this sys-
‘tem is used, it is found that the printing-cur-

_ the dot and the dash: of the same

strength and duration ; but in short circuits,

- to accomplish this object the signals have to.
~ "be transmitted so slowly that there is no ad-

' mitting R,': (ddt,' dash, dot,) no bui'i'e.i:it'_' haﬁng |
been sent during the latter part of the pre- -
ceding space, the line-wire is clear, and re-

ceives a full charge from the marking-current
for the dot, the following reverse current is
immediately succeeded by a marking-current
for the dash,and during the remainder of the
dash no current is sent to line. Two mark-
ing-currents are thus sent to one reversal, and
the tendency is for the dot and dash to run

together, because the marking - current, to
commence the dash, being followed by insula-
‘tion, charges the wire to such an extent that

it cuts the reversal or neutralizesit'so quickly-
that it has not time, or is not of sufficient
strength, to cut off the drag of the dot. In
the case of the-dot following the dasl, the re-

verse occurs. Owing to thelongintervalsince
the marking-current was sent, the line has be-

come nearly nil, so when the reversal is seut

‘to cut the drag, it charges the wire so highly
‘that the marking-current to make the dot is
‘shortened, and a reversal being sent immedi-

ately after cuts the dot so quickly that it will

be out of proportion with the other signals—
in fact, two reversals being sent to one mark-

ing-current. - .
- Thereis another appliance used at the trans-

mitting-instrument. It is a large resistance
‘placed between battery and line, said resist-
‘ance being adjusted to conditions of line, and
so manipulated that when a current 1s sent
“to line of one name, by means of transmitting-
instrument making battery-contact, this same

current still passes through the resistance
when battery-contact is broken, and contin-
ues until the transmitting-instrument sends

‘a reverse current, it acting through the re-

sistance in same manner as before; in fact,
there is always a current to line. Itis un-
derstood by this that the current through

| this resistance will, of course, prolong the
dash after the initial current is sent; but the

same objection exists as before—there is an

‘inequality of charge. It is, in fact, sending
permanent currents or double currents, as it

is called, with the exception that two-thirds. of
the current is weakened in comparison to the

Airst third, for during two-thirds of the time em- -

ployed to make the dash the current has to
act throngh a larger resistance, in addition to
that of the line. This is styled sending com-

| pensating-currents,

- Now, the difficulties in the ._a}hd,vé;:i:néﬁ tioned

plans of transmitting telegraphic signals are

capable of removal, to a great extent, by

‘adapting iny invention thereto, it being there-
by possible to work over long circuits, sub-

marine cables, and under-ground wires at a
‘much greater speed than is accomplished by

the existing systewns.. -

I will now. ﬁrst.-d“e_sﬁribé',ﬁ'_t'-hé.ﬁ]_, appllcatton of |

my invention to the system of working chem-
ically-recording telegraphs. .+
- Figure 1 shows a transmittin g and receiving

‘rent will be in excess; for instance, in trans- | instroment connected to opposite ends of a
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line-wire or cable. In their general construc- [ pen drops into thelast perforation of the dash

tion they are similar to those in common use
for transmitting and receiving messages aul-
tomatically ; but in this case there is applied
to the transmitting-instrument three insulated
transmitting-pens or styles,set abreast of each
other, and in connection therewith 1 use a
strip of perforated papersimilar to that shown
at Fig. 12, - o o

- A isthetransmitting-drum, formed of metal,
and rotated by clock-work or equivalent mo-
tive power. Bearing upon this dram are the

~ three contact points, pens, or stylesa b ¢, con-

nected, respectively, with wires leading to the
battery and to earth.. B is. the receiving-

drum, which is similar to the transmitting--

“drum, but is fitted with but.one pen or style,

d.. The office of this pen is to record signais
- upon chemical paper in the usual manner.
The transmitting pens or styles are manipu-
lated by the strip of perforated paper, Fig. 12,
the perforations being peculiar in their ar-
rangement. The three pens are insulated one
from the other, each pen performing its work
- independently of the others. " - )

This arrangement shows the _a;pplication'olf |

the invention to the system of transmitting
signals by means of simple reversals.
compensating-pen ¢ and printing-pen a are
conuected together and are worked by a strip
of the pertorated paper, as before described.

In this case the reversing-pen b 1s connected

- to the reverse pole of the battery, and thus,
when it drops into a- perforation, a reverse
current 1s sent to line.

ing the center of battery put to earth, using
the extreme zine pole to print, and the ex-
treme copper for the reversal. A resistance-
coil may be placed between the printing and

compensating pen, as shown by dotsat Din the

figure, for the purpose of sending compensat-
"~ ingecurrents.. - | . -
It will be seen that when the compensat-
ing-pen drops into a perforation, (which only
occurs when making a dash,) it will send a
much weaker current than that sent by the
printing-pen; or, in other words, the print-

ing-pen sends a- stroung initial current to-
line, followed by a weak current (which can-
be regulated by the amount of resistance in-
1 two-thirds of the dash, as I do not have to
charge the wire so high with my first initial

troduced between the two pens) of same de-
nomination. This prolongs the signal up to

the limit when the printing-pen again enters
This will have the effect of

a perforation.
governing the wire, as it were, and only' al-
“lowing the potential to fall to a eertain extent.
- The weak current from the compensating-pen

would not alone be sufficient to prolong the

signal, but serves to control the static condi-
tion of the line, and prolong the signal to a
certain limited length. This obviates the ne-
‘cessity of having the full strength of current

~to line in making a dash, and thereby charg-
ing the wire to a greater degree thau is re-
quired for making a dot. When the printing- | full,

The

_ To accomplish this I
prefer to arrange my battery as shown, hav-:

it sends the current of full strength, so as to
make the dash of sufficient length ; but in do-
ing this the wire does not become 8o highly
charged as it would have been if the full
strength of eurrent bad been sent throughout
the signal, as in the previous case, where no
resistance. was interposed between the print-
ing-pen and compensation-pen, the current
which makes the dash charging the wire lit-
tle, if at all; more than tbhat which makes the

dot, and the reversal :being sent immediately

after the signal to discharge the wire, thereby
cutting offthe drag. This plan allows offaster
working over a given circuit than the present
system of compensating-currents, for the rea-
son that the compensation has only to make

one-third of the dash, and the initial current

will not have to charge the wire to.so great an
extent as in that system where the compensa-
tion has to make two-thirds of the dash, 1t be-
ing then necessary to transmit slowly enough
to have the initial current sufficiently strong

tochargethe wirein proportion, the peculiarity .
‘of my plan being that I send a strong initial

current followed by a weaker one, termed

c¢ompensation, in the same direction, and then

for the last third of the dash I send another
current in the same direction as the initial

current, followed by a reversal, the compen-

sation making only the center of the dash..
Of course, it is understood that I only have
reference to those circuits where this peculiar
form of compensation can be employed with
profit either on other systems or my own,
the arrangement of battery being the same as
before. - - | SO
I will now describe an arrangement by

| which I gain the advantage, in chemical teleg-

raphy, of having the currents that make the
dash of the sameduration asthat which makes
the dot, the static electricity of the line-wire
being utilized to make the center of the dash
by filling up the interval which occurs be-
tween the two currents, in the same direction,

which are sent to make .the dash. - In this

case, as before,it will be seen that, by depend-

‘ing upon the static electricity to make only
“one-third of the dash, I can transmit tele-

oraph-signals much more rapidly than where
the static electricity is depended upon to make

current. - - . _
- I also derive another advantage by having

the resistance between the compensating-pen
and earth adjustable, as I obtain a larger

margin to work upon—for instance, if the
resistance - is too small, and discharges the
wire so quickly, at a given speed of work-

| ing, that the dash is weak or split in the cen-
| ter, I can-add more resistance until the dash

is made perfect in the center at the same rate
of speed as before, and, vice versa, the com-
mencement and end of dash always being
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~In the. arrangement shown at Fig. 2, the | is determined by the:amount: of reelstanee in-
‘troduced between the battery and pen, and

pene or styles @ and b I connect with eppe—
site poles of  the battery, and the eompensa-

~ tion pen or 'style ¢ I connect with the earth,
interposing a. reésistance-coil, D. The perfe-.
are so ar- |

rations in ‘the ribbon (see [‘lg 12).
ranged that one.only of the pens shall ‘be in

contact at a time with the metal - drum of the

transmitting - instrument. "'When making a
dash, I send first a strong initial eurrent to
line threugh the pen @, and thereby charge
the line-wire to'a high potential.-
pen- ¢ breaks. contact with the drum. A, by

reason of a solid portion of the ribbon commg

under the pen, the compensation-pen ¢ drops
into contact with the drum, a. perforation of
the traveling ribbon being biought under it.
This “has ‘the effect of- clearing the wire of
static electricity, (the said pen being connect-

-ed to-earth.) 1, however; no appreelable re-
sistance were: mterpesed between this pen and | .
-earth, the wire would discharge in so short a

time. that there would be only a-dot produced

at the receiving end; but by introducing a

given resistance, as. at D, between the. pen
and -earth, the discharge. et the wire will be
retarded sufﬁelently to insure the prelonga

tion of the elgnal at the receiving end up toa
“g¢ertain limit.
second strong current; is now .sent to- lme.
 through ‘the markmg -pen..a, and this is in--
stantly folowed Dby a current to line in the

To tinish the signal or dash, a

opposite dlrectlon, caused by the:reversing-

pen bdropping into a perforationin theribbon.

‘In circuits that have great statie capaeity,
and that will dlecharge through the compen-
sation-pen and wire to earth during the inter- .

val between the two initial earrents that make

the dash, this arrangement may be uséd with-
out the reeletauce coils. Betweeu compensat-

ing-pen and earth, it being euppoeed that, the | - |
‘ .:the strlp or. ribbon used  to work the three

‘wire counecting eempensatmg-peu to. earth
pens or styles maj be modiﬁed to. amt vary -

~has no-appreciable resistance, a reversal be-:
ing eent 1mmed1ately after the laet mltlal cur-

”"rent

. to line.

The compeneatmg peu in thle case IS eeu-

'nec.ted through the - adjustable resistance
D, to the reverse pole of: the battery. . Now, |-
n makmg a dash the printing-pen eeude

-eurrent to line, commencing the dagh. Im me-
‘diateiy upon the printing-pen rising out: of
~the perforation, the compensating-pen drops

into a perforation, sending a reverse current
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“When the.

Flg 3 shows an arrangement for eendmgj
revereale of ‘varying ‘strength, as may be re-
- quired in center of'dash, the prmtmg a.nd re-
~ versal pens being arranged as in Fig, 2, -The.

- object of this arrangement is to. enable me to.
‘work over circuits where the static capacity
‘is so great that the means just deseribed will.
‘not discharge the wire during the: interval
that occurs between the two currents in the
same- dlrectlon Whlch are used in makmg the'?
'daeh N " T

| 7--“1)r111l;ed 7
line is great; and it is desirable to
line-wire to earth. between each signal,as well
as on the middle of each dash, I use the strip
or ribbon shown at I‘lg b Tlns figure shows
the: letters a b ¢ d 6 as. pertorated for trans-
-mission. . .. R

the amount of resistance. to be introduced 13"
Idetex mined by the stati¢c capacity of. the
line, the object being to. have. the resistance
‘such. that the current: through. it to line will
d1eeha1ge the wire at.the. point where. the
printing:pen -again: ‘drops: into.a perteratmn,.

sending the second current for the dash, in-
stantly followed by a full reversal, thus eharg

" mg the wire equallyin. makmg dete and dashes.

It will be seen that in all these the dash is

formed by four successive steps—first, a strong
lmtlal eqrrent eecond & eompeneatmg con-

:reut and feurth a TeVerse eurrent .
In.each the eecend or eompeneatwn Varlee,_

aceerdmg to the length or static capacity of
the ling, and hence-are not, alternathne, in the- |

_ordmary sense of the.word, -

- This compensation. is, . Wlth a ehert lme, or

one of small static. eapaelty, a weakened in-

itial current; in a lon ger. line; or oue of greater
static. eapaelty, an entire disconnection from

the battery and a - momentary earth-connec-
| tion; in the still longer lines, or those of great-
est static capaclty, a reverse eurrent, Weaker_

than that used in fourth step. Henee, I speak

of these.as means of eompensatlen, or cem-
'pensatmg conneemone |

It will Le obvious to eleetrlclane that all

_W]JICh is aeeomphehed by the three insulated
| pens may also be effected by three drums, in:
sulated the one..from the. other, and corre-
sponding to the three meulated pens before
‘described, -in -which case the- transmitting-
pens would be all eeuueeted together, forming
one -which, would be .connected to:the line-
wire; but I prefer the three insulated- pene,'- -
,ae being more simple in: arrwugement

nE WOllld 1emark that, the manner of p1ereie g |

mg‘ cireumstances. -
In PRig. 1=, Whlch hae

“When the static. capacity. of the
put the

Havmg ﬁew eet terth the nature of my 111*

...rentlou, and explamed the manner of carry-
ing the-same into effect, I meh it. to, be under-
_-stoed that, I claim— :

1. In automatic. telegraphy, the method ef

: been referred to
;-througheut the foregoing. description, the rib-
Jbon is shown as pierced.to.transmit. the word

Qf‘ormmg dashes, hy, first, transmlptmg a strong

1111t1a1-eu1rent seeeud eompeneamng by weak-

ening, eutbmg off, or reversing -such. current,
as_the state- .of. hue may determine, as ex-

current

i -

plained; third, by transmitting a

||||||
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The strength. ot thle reverse current | 1dent1cal mth the 1n1,t1al ourrent and ﬁnally, |
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a reverse curren't, equal in strength to initial
current, substantially as set forth.

2. Combination of strip, perforated as de-

scribed, the marking, compeunsating and re-
versing pens, the battery, and resistance, with
circuit-connections, as described, whereby a

dash 1s transmitted, by using, first, a strong

initial current; second, the compensation
therefor, as explained; third, a current simi-

lar to initial current; and ]astly, a reversmg

or clearing current.
London, the 26th day of Apml 1875.

- J. W, BROWN
Witnesses: |
- A. SIMMONS, |
17 Leadenhall street.
H. K. WHITE,

66 Chmcery Lwné.
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