AVY'S ELECTRO.CHEMICAL
TELEGRAPH,

CHAPTER XVI,

Natnrd of the Invention dessvibed—The Transmitting Apparatos—The Beesiver
—The Iustruments eombined—The Masiprlation—The Sigaal Alphatet.

NATURE OF THE INVENTION DESCRIBED.

Or the dth of July, 1838, was sealed a patent to Mr. Ed-
ward Davy, of England, for an electrie telegraph, which eom.
hined the fundamental elements of subsequent chermicool sys-
tems, The patent was very extensive, and embraced many
valoable improvements in ihe art. It was bought by the
Electrie Telegraph Company of England, but never used.

The following outline deseription of the invention will serve
to give an idea of its combinations :

Three wires ware to be used, and points of metal wire were to
be pansed to press, by means of the motion of magnetic needles,
upon chemically prepared fabric at the distant or receiving
station.

The fabrie to be employed was calico or papar, and it was to
be maistened with a solfution of hydriodate of potash and mon-
ate of lime,

The motion of & needle to the right eansed a roark to be
made on sre part of the fabrie, and the motion of the same
needle to the leff, cansed a mark to be made ou arotier part
of the fabric; and the same for each needle attached to the
respective wires,  Thus the single or combined marks were
made to express letters or other desired symbols, '

THE TRANSMITTING APPARATIS.

Pig. 1 represents a top view of the arrangement of the
wires, mereury cu[;a, and hatferies of the trensmilitng stalion.
The elose parallel lines reoresent the wires, of which p a4 and
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c are those which proceed to the receiving station. 1° 2 and
3" arc the three batteries, of which p and x are their respective

Fig. 1.

poles.  The emall eircles formed at the termination of the wires,
and marked 7, 1, 10, 2, 20, &c., are mereury enps, in which
the terminating wircs are immersed,  The wires L and 20, and
2 and 10, &c., which eross each other, are no in contact, but
perfectly insulated. The wires shown in this figure are all

Tig 2.

1
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seonred permanently, with thelr mereury cops to one cammon
base-board.  The letters w 5 & w o and v vepresent the places
of the six finger-keys used in transmitting signals.  There is
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also another key at 7, for upiting the wire » and v, In this
fizure, however, the keys themselves are omitied, in order to
render more olear the arvangement of wires under and around
them. Anoiher fignre, 2, is here introdneed to ilustrate the
plan of one set of wives and their two keys, In fig. 2 1s rep-
resented, in a top view, the two wooden keys, a and B, and
their axes, at v and r. o is the battery, of which 9 is the
positive pele, and 10 the negative pole. The small cireles,
marked 1, 2, 3, 4, 5, 6, 7, and &, represent the mercury cups.
c and o, and also o, are the extended wires.  The keys, 4 and
n, have ench two wires, passing at right sngles through the
wooden lever, The wires of the key 4 are inarked 1 and 2,
and 5 and 6, and those of the key & are marked 3 and 4, and
7 und 8. These wires, divactly over the meroury cups, are hent
down a convenient length, so as to becoms immersed in the
cups, when the lever is depressed, and rise out of them, when
the lever is clevated, Now, if the key a iz depressed, the ciﬁ
1 is brought in connection with enp 23 and & is conneeted wi

6 by the wires, supported by the {]everj heing immersed in the
merenry ; and the key B not being depressed, there i3 no con-
neotion of the cup 3 with 4, or 7 with 8. At x and x, under
the lever, are springs, which keep the lever elevated, and, con-
seiquently, the wires ont of the oups, when the keys are not
pressed dow.

Fip, f.

TR “NWF\:\%W jiy

a ES )

Fig. 3 rewesents & side view of the lever or key a, nnd its
axis af &, n is the plaiform sopporting the standard of the
axis, the stationavy wires, the battery o, and the mereury cups,
a a ond 10, x iz the epiral spring, for the porpose of canrying
back the lever, after the finger is taken off, and snstaining it
i its elevated position.  Throngh the centree of the spiral passes
o tod, with a head upon it ab the top of the lever, to limit its
npward motion. At its lower end, the rod iz sscured in the
platform v, 4 and 8 ave the two wires supporied by the lever
A, and are seen to project down directly over the mervoury eaps,
a and a, so that by depressing the key, they both enter the cups
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and form a metallic connection. The key n, fig. 2, has the
same fixtures, and is sivnilarly aranged as the key a, fig, 3.

THE RECEIVING INSTRUMENT.

Fig. 4 represents a top view of the arrangement of multi-
pliers at the recefving station. »'® R and r » » are six
mugnetio needles or bars, each of which move freely on a ver-
tical axis passing throngh their centres.  The lower point of
their axes is immersed in cups of merenry, in which also ter-
minate the wires 11 1and b oo The wires 7 & »° and ¢ are

those coming from the frarsmditing station, ' and o each
enter the needle arrangement, and first passing from left to
right ower the magnetic bars ' »° and w', in the divection of
their length, then down and wnder and vound, making many
iurns, Jeave these three needles and pass under the needles nn
and n, and in like manner from right to left round them, mak-
ing a number of torns, then pass ofl’ and unite together in the
wire 9, which i8 a continnation of ¥, This wire ig called the
common communicaling wire, and the wires o " and ¢ are
called signal wires, though they too are oceasionally commen
eommunicating wires. At rizht angles, there projects from each
magmetio bar a metallic tapered arm, which rests against the
studs v v v v v v, when the needle iz undistnrhed.  But when
the needles are made to move in the direstion to earry the arms



=3 ¥ o

THE INSTRUNENTS COMDINED. 254

to the left, thay are brought in contact with the metallie stops
sesand v v, Toeach of these stops, it will bo observed, a

wire is soldered, and continued respectively from e s s to 1 35,

and from T 1 io 24 6. It will also be observed, that, from
ench of the mereury cups below the magnet bars, the wires 1

and 1 and rand , and 1 and 1 proveed and unite in paivs at 5

L v} these three united wirss ave then contimued, and the whele
are joined in one at B, The wires 1894450 are continued,
in a manner heveafter tn be deseribed, and are connected with
ona pole of a battery.  The wire 8 is also continued and conneet-
ed with the other pole.  Fo that if any one of the needles should
be made to move 1ts arm to the left, thereby coming in contact
with its metailio stop, the cirenit would be eomplete, and the
current would pass along ihe wire 1, for example, to the metal-
lie stop, then to the arm, end to the magnetio bar, then to the
axis, then to the mereary, then to the wive 1, and thenee 1o the
wire 8, In the same manper ithe eurrent would pass, il any
other arm was brought against iy metallic stop,

THE INSTRUMENTS COMBINED.

In order to undersiand the combined operation of the keys
and needles, fig. 5 1s here introduced.  The right-hand figure
is the same as fig. 4, and the left hand the same as fig, L.

Fig, &
Trangmitting Station. Trart of Reasiving Siation.
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The wires o &' 8" and o are detached from their correspond-
ing wires of the transmitting station, and it may be imagined
that many miles of wire intervens and connect the two. In
the lefi-hand fizore, thoss meroury onps above and helow 1 and
10, are joined by two wires passing throngh p moving lever, in
the same manner as has been deseribed in fig 2. We will.
therefore, call the ey earrying these two connecting wires m. In
like manner the key for the eups above and below the numbers
2 and 20, is ealled 5; for 3 and 30, is x; for 4 and 40, is w;
for 5 and 50, iz o3 for 6 and 60 is v The key which conneets
the two merenry cnps on the right and left of nomber 7, of the
wire o, is called 7. There are 7 keys, two for each battery,
12 and 3, and each wive & p" ¢y and ong for the eominon
wire o,

It will now appear, that if the key vand 7 are depressed, the
cups above and below numbers 6 and 60, and the eups on each
side of number 7, will be connected together, so that the current
leaving », or the positive pole of the batfery 37, goes to the lower
aup 40 then by the stationary eross-wire to wpper enp G} then
passes to lower eup 6, by the wire sopported by tha laver u,
which is now pressed down, and its ends Inemersed in the two
cups ; then along the wire oy to the left-hand cup 75 then to
the right-hand eup 7, by the wire supported by the lever 7, and
which is itnmersed in the two aups; then through the extended
wire to 0%, of the recefeing station ; then throngh 9, to the two
multiplying coils of the wire o, deflecting the avim of the needle
k to the right, against the etop v, and the arm of the needle »’
to the left, neainst the metallic stop s, as indicated by the areow
at 53 then along the extended wire, back to the lower eup 60, of
the transmitfing station; then to npper eup G0, through the
wire supported by the lever vy then to x, the negative pele of
the battery 3,

1t will be ohserved of the two needles, & and 77, in the eirenit of
the same wire ¢, that if 8 is deflected to the vight against the stop
v, then »* will be deflected to the left against the metallic stop s,
The current, to produce these deflections, is through the wire
¢’yin the contrary direction o that indieated by the arrow of wire
¢’. But if r is deflected to the left against the metallic stop v, then
i’ will be deflected to the vight against the stop v, The eurrent to
produes thess defiections will then be through the wire ¢ in
the divection of the arraw of that wire. The samne effect is pro-
dueed npen the two ether pairs of needles of the wires 47, and
alzo 8, These contrary movements of the two neadles, when a
current is passing, are produced by the coils being =0 wound
(as described with fig, 4E that the wire passes round one needle
in a contrary direetion to what it dees round the other.
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THE MaANIPULATION DESCRIDED.

1f the keys o and 7 be depressed, the cups above and below,
Gand 50, and on each side of number 7, will be connected.
The Auwid will then pass from v, or positive pole of the hat-
tary 37, to the lower cup 50; then throngh the Koy wire to
upper eup 5 then along the extended wive o to the vecefving
station ; then throngh the coils of the multipliers, deflecting
the arm of the needle n o the left against the metallie stop T ;
and the aro of the neadle »’ to the right ngainst the stop v, as
indicated by the arrow at v ; then o wire % and v ; then along
the extended wire back to the fransmitiing station, to the right
hand eup 73 then by the key wire to the left-hand cup 7; then
to wire o; then o upper cop 5, and through the key wire to
lowwver eup 53 then by the eross wire to upper cup 60, and then
to v, or negative pole of the battery.

It has now been shown the ronte of the current, when the
keys v and 7, and the keys o and 7 were depressed. It will he
observed, that when the Keys v and 7 were used, the enrrent
throngh the wire p” was from feft to right ; and when the keys
o and 7 were nsed, the carrent was from rigdd o lefl. Thus,
by means of the =x ksya, the enrrent of each battery may be
made ta pass in either direction through the common communi.
eating wire v, By the keys v m 2, with 7, the eurrent is made
to pass from feft o #ight along the wire v, By the keys o 1
u, with 7, the envrent 1= roade to pass from #fehd to lefl along
the wire 7. By thess six keys all those vavions defleciions of the
six needles are produced, which are necessary to close the cirenit
of such of the wires 1 23 4 5 6, with the wire S, as are re-
quired for making the sionals desived, on an instroment now to
be described.

Fiz. 6 represents a top view of that part of the instroment at
the receiving station, by which the signals are recorded.  The
seven wires on the laft of the figure are a continuation of thesa
wires, marked 12345 6 and 8, in fig. 5. The first six pass
throngh 2 wooden sopport, & &, and terminafe on the edge
of the platinum rings & 4 @ ¢ ¢ and a, forming a metallic con-
tact, The six platinnm rings survound a wooden insulating
cylinder £, which revolves npon axes in the standards L and 4.
The rings are droad where they come in contact with the
wooden raller, and are bevelled 10 an edee where they come
in contact with the six wires. v represents a camponnd battery,
with ene pole of which wire 8, from the needle arangement, fig.
8, is connected, and from the other pole the wire procesds to the
clectro-magnet z z; it then passes on, and is brought in connee-
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tion with the metallic cylinder 4, at the point g.  The cylinder &
revolves upon an axis, and is supjrwrt.ad in the standards & and L
. o the eylinder is attached a

Tiz. 6. barrel g, upon which 1= wonnd

a cord, supporting the weight e,
by which tﬂ); evlinder i= made
to revolve, o o vepresenis g
preparved fabrle, such as calico,
mupregnated with  hydriodate
of J}otash and mwriate of lime,
and is placed between the pla-
tinum rings ¢ ¢ 4 4 a @, and il
metallie eylinder o ; 0 i= o cog-
wheel npon the end of the axis
of the eylinder o, and is connect-
ed with other machinery, omit-
ted here, but shown in fz. 7,
which is o side elevation of part
of fig. 63 o is the cog-wheel,
fig. 7, on the arhor of the eylin-
derd. b amd © are the two
sides of the frame containing
the elockwerl, and is secured to
the platforin w; d is part only of the metallic eylinder, npon
which is seen o portion of the prepared fabrio g, The cogwheel
o dyives the pinion s, and the shaft of the flyvane 6. a0 is an

Fig. 7.

end view of the eleciro-magnet, represented by z z, in fig. 6, of
which w and r are the two ends of the wire composing the helix,
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D is its armature, construeted =0 as to rove upon an axis rep.
resented by two small cireles.  To the armaiure are connected,
and capable of moving with it, two arms, & and 1, which pro.
ject, so ns to come in contact with the pallet a of the fiy a. ¥
is o spival spring, one end of which is fastened to the armature
p, and the other passas through a vertical hole in the sorew g,
in the bar 1, by which the armature is held up in the position
now seen, When not attracted by the electro-maonet,  Now, if
the wires ¥ and r eonsected with battery v, fizr. 6, have their eir-
cuit elosed, the eovrent passing through the helix of the magnet
af, brings down the armatore n in the direetion of the arrow,
which raises the arm 1, against which the pallet @ of the fly.vane
i resting, and relionses the fly, It then makes a half revelo-
tiom, and is again arcested by the pallet against the lower arm
i, and the eylinder u, with its fabrie, has advanced o half divis-
ion.  If the cireuit is now broken, the armature b is carried up
by ihe spring v, at the same tima the arm = releases the pallet
at, and the fly makes another half vevclotion, and is again smﬁ
ped by the sy, The evlinder now advances another half
division, making a whole division the fabric has advaneced.
The purposss for which this is desizned will now be deseribed.
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Fig. 8 represents o top view of the whole apparatus of the
recetving station.  The fabrie, ¢ o, is marked In equal divis-
iong peross ity and in six egual divisions in the divection of its
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length, thus marking it into squares. Bach platinum ving, ¢ a
&, &e., when the instroument iz not in operation, iz in eoniact
with the fabrie at the middle of the sqnares across the fabrie,
It will he obsérved, that the wires 1 23 4 5 6 are In connection
with the battery v and the eivenit complete, exvept at the arms
of the needles.  SBuppose, for example, the arm of the needle »’
of the wire ¢, is bronght up sgainst the E.taq of the wire 5, at
s, the eirenit is then elosed, and the carcent leaves the battary,
and passes to the electro-magnet, eausing the eylinder and fab-
rie o move half a division, then to the metallic oylinder o ; then
throngh the fabrie ¢’ ¢, resting tpon the cylinder, where it is
in contact with the platinum ring @, of the wire 3, then to the
platinum ring, then to wira 3, then to the metallic stop s,
then to the arm of the needle n', along its nxis to the merenry,
then to the wire 1, then to the wire 8, and to the other pole of
the baitery v. Thns the eurrent is passed through the prepar-
ed fabrio, and o mark prodoced therson in the middie of its
square, If the eirenit is now broken, the eylinder moves another
half division, which will bring the vings to the centre of the
squares, ready for the nexi signal.-

But one battery, v, iz wsed for all the siv civenits, formed
with the wire 3, so that, when theee of the cirooits are elosad
at tha same instani, as will be shown hereafier, the eurrent
passes through the three wires of their respective cirenits, malking
each their appropriate mark ul;un the faliie.

I will now proceed fo deseribe the momner of operating with
the two instroments, at their respeotive stations: and, first, 1
will hers designate each needle by its own peculior mark of
reference. Lot tha two needles upon the wire a7 be denoted
by a g and a v ; thosa of the wire 3" by B & and 8 75 and thosa
of the wire o, by ¢ 2 and ¢ 7. It will appear obwvious, from tha
foregoing deseription, that bnt cae neadle of cach wive, 4”8 o,
can be mads fo eloss it civeuit at the same instant,  However,
fwo needles, or fhree needles of different wives, may eloss theie
civenits af the sama instant, but no higher number than three,
The variois enmbinations of one mark, fwo macks, and fheee
marls, upon the same vow of six eross divisions of the fabrie,
constitute the characters representing lotters,

Fig. 9 repressnts tho fransmitifng station, which may be
suppased i be Loadon, and fig. 10 the receiving station, which
may b at Birmingham, with four wires extending from station
to stafion, or three only, if the grownd be substituted for the
wire 0, Now, if the keys be depressed, the following deflections
of the two needles of each key will be producsd :
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THE BIGNAL ALPHABET,
The ilit'e:-,rs, 1:11 7, move the arm, A 8, to the right, A T, to the left.
o an

7, AR, left, AT, & right
it K ?', [ 'B S, i I‘ig];t, B T: K IEHL
“ M7, # BS, « left, BT,  right,
“07, “ C “opight, T,  # lalt

3,
L e CR, « left, CT, “ right

_These are all the varions deflections which it is possible to
give the six needles. Those, however, which deflest to the
vight, not closing the circuit, produee no effect, and are of no
aceonnt, [ will, therefore, omit them, and simply give the
table, thus;

The keys, H 7, move the arm A T, to the left, Na. 1.

il J i?’ Wi A E’ i+ ik 2
1] 1{ l;:‘ 11 E T! i L
“oMY, s B, o« “og,
i 0 7 i T, i WA,
133 'U T! i 0 E? i s ﬁ
Telegraphie Letiers.
1 L] - L] L] & . L] C -
2 a - Ll L] L] L] L] L] -
3 - L L] s - - - - -
4 » " W * " - [ El
5 - - - L] & - - -
fi

ABCDEFGHIJKLMNOPQRSTUVWIYZ

The above represents the telegraphie charasters marked npon
the prepared fabrie. The spaces are numbered from the top.

The first six of the telegraphie letters require sach a signal
wire, and the common wive n, with one battery.

The next six require each two signal wires, with two bat-
teries, whose jolot currents pass in the same direction on the
COMIMON Wires D,

The next six require each two signal wives only, with fwo
batteries joined fogether, so as to form a compound battery;
the negative pole of one connested with the positive pole of the
othear,

The next two require each three signal wires, with three
batteries, whose joini eurvents pass in the same divection along

the common wire o,
The next six require each three signal wires only. with three
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batieries. One of the signal wires, with its battery, is used as
a comitnon wive for the other two.  Henee the corrent of the
twao batteries of the two signal wires unite in ene, and are con-
nected with the battery of the commnon wire as & componnd
battery.

In ];:Fha following table, the first eolumn represents the keys,
whieh, when depressed, produce a deflection of the needles,
represented in the second, third, and fourth columns, by means
of their batteries, and thus closing the cirenit of the wires,
12343 and 6, by which the flnid is made to pass throngh
the prepaved falrie, and mark vpon its space, or spaces, num-
Lbered 128 4 5 and 6, in the fifth eolumn.  In the sixth eol-

umn ave the letters which the marks wpen the fabrie are
intended to represent.

Heys, Feadles,  Neadles,  Weedlea, Spaees on Fabirie, Tebiers,
H7, AT, . - 1, A
I, A S, . - 3, B
K 7, BT, - - 3, C
M7, B 5 - - 4, D
07, ¢ ; . 5, E
U 7, ¢ s, . ) i, F
HK7, AT, BT, . 13, &
IMT,  AS  BE - 2 4, H
¥o7, BT, OCT, - 3 5, 1
MU, BE U8, - 16, hi
Ho7, AT, CT, . 15, K
JUa, AR, (M- - 24, I
H M, AT, B &, - 14, i
J K, A8 BT, . 23, N
K, BT, S, . 3 6, 0
0, B& CT, . 45, P
HT, AT, C & - 16, Q
10, As O . g 5, R
HEO7, AT, BT, ¢, 135 =
IMU7, A8 BE  C8 246, T
HKU, AT, BT, C§& 136, U
JMO, A8 B8 CT, 24 5, v
HMU, AT, B& CF 146 W
JTKU,  AS, BT, C§ 236, X
HMO, AT, B8 CT 14 5, Y
JKO, A8 BT, OT, 234, VA

The patent of Mr, Davy embraces the following claims,
which will be found to he very important, in regard to the
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combination of eleotrie cirenits.  The claims are as fols
Bowrs, iz,

Fepst, The mode of obtaining suitable metallic cirenits for
transmitiing communieations or sionals by electric currents, by
means of two or more wires, which 1 have ealled signal wives,
communicating with & eomimon eotnmunicating wire, and each
of the signal wires having a separate battery, and, if desired,
additional batteries, for giving a preponderance of electric eur-
rents throngh the common communicating wire, as above de-
seribad,

Sevondly. 1elaim the employment of suitably prepared fab-
ries for receiving marks by the action of eleetrie eurrents for
recording telegraphio signals, signs, or comunications, whether
the same be used with the apparatns above described, or
otherwise,

Thirdly, I eolaim the mode of receiving signs or marks in
rows across and lengthwise of the fabrie, as herein deseribed.

Fowrthly, 1 elaim the mode of making telegeaphio signals or
communications from one distant place to ancther, by the em-
ployment of relays of mefallie cireuits, bronght into operation
by electiic currents

Fifthly, The adapting and arranging of metallic cireniis in
making tala%lraphic corninnnications or signals, by electrio cur-
rents, in such manner, that the person making the communien-
tion shall, by eleotrie exrrents and suitable apparatus, regnlate
or determine the place to which the signals or communieations
shall be conveyed.

Stwthly, T cleim the mode of construeting the apparatus
which T have called the escapement, whether it be applied in
the manner shown, or for other purposes, where electric cur-
rents are nsed for communicating from one place to ancther.

Seventhdy, 1 claim the mede of constructing the galvanom-
eter herein deseribed,

And, lastly, T claitn sueh parts as [ have herein pointed out,
as being nseful for other purpeses, as ahove described.



