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DESCRIPTION

OF THE

UNIVERSAL TELEGRAPH,
&e. §e. &e.

1s. INTRODUCTION*

IN the year 1804, whilst inquiring into the subject of Tele-
graphs, I remarked the inferiority of all the Land Telegraphs
then in use, when compared with the Naval Telegraphic system
of Flags and Pendants, inasmuch as the latter were capable
of exhibiting three letters or numbers at the same time, whereas
the former could only exhibit one letter or one number. And
it appeared to me desirable, to extend the powers of the Land
Telegraph, if possible, to the same degree. :

But on turning my attention to this object, I found that it
could not be effected by any modification of the Telegraphs
then in use, for by increasing the number of parts of these
Telegraphs, it appeared, that they would run into confusion,
before a sufficient number of combinations could be attained.

For example, the then Admiralty Telegraph proposed by
Lord George Murray consisted of six large equal boards or
shutters, disposed in two yertical tiers in the form of a rectangle :
and to have increased the number of these to 24, or at least
to 20, which would have been absolutely necessary, in order
to telegraphe four letters simultaneously, would evidently have
created a mass of inextricable confusion. And in like manner
the five arms of the Reverend J. Gamble’s radiated Tele-
graph, if increased to 20, although distributed upon four

different posts, appeared to me almost equally objectionable.

* Besides the Telegraxh herein described, many others, both of a prior and sub-
sequent date are alluded to, of which figures are given in Plate III. The reader
is therefore recommended to inspect that plate, and to peruse the references to
it, before he begins to read this paper; ‘also to refer to it occasionally, when
necessary.
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It seemed no less impossible to arrive at the object in view,
by any modification of the ¥French Telegraph, then in use, in-
vented by M. Chappe, as the signs or characters represented
by it, were much too like hieroglyphics, to admit of several
such charactars, being clemrly distinguished, nt one glance of
the eye.

These three were the only Telegraphs, of which I had any
knowledge at that time, and I had no means of acquiring fur-
ther information, being then stationed in the Island of Malta.

Tmpressed, therefore, with the necessity of reducing this
usefal machine (o its simplest possible form, the idea of the
two armed Telegraph, described in this paper occurred to me,
which may be allowed to be the simplest kind of effective
Telegraph that has yet been proposed,

In the year 1885, 1 sent a model and description of this
Telegraph te General Monse, then Commanding the Corps of
Reyal Engineers, requesting that he would lay the same before
the Board of Ordnanee,* which however was not done, by
yeason that the suhject was not considered as falling within
the province of that Department, ‘

On my arrival in England, in the beginming of 1807, an offer
was made by me, throngh a friend, to lay my plan before the
Admirelty. On communicating this intention to the Secretary,
nyy fiiend was informed, that the then Lords Commissioners
of the Admiralty were not likely to pay any aitenlion to my
proposal, as “ they were perfectly satistied with the telegraph
* then in use, than which they neither desired a better nor a
¥ worse,” After this, I was advised to lay my plan before the
Society for encouraging Arts and Manufactures, with a view
to have it pablished in their transactions, but on calling per-
sonally on the Seeretary of that body, I received from him a
still more repulsive answer, than the above.

* In the praceding year, 1804, I had aiready made my plan generally public
b communicnting it to Colone| Dijckens, to Lieut.-Colonel then Lieutenants
urgoyne, and other Officers of the Royal ineers, doing duty ip Malta; to
Major (then Captain) Stewart Maxwell, of the Royal Artillery, to Captain (then
Lientenant) John Tailopr, of the Re al Navy, to Ljeut.-Colonel Sir James Mal-
colin (then Captain) of the Royal Marines, and to a great number of other

Officers, both Naval and Military; as also to Mr. Coleridge, Dr. Stoddart, and
other Gentlemen holding Civil situations in that Island.
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Being discouraged hy these circumstances, frem laying my
Telegraph in an oficial manner, before any pablic bedy or
Society, I published an account of it, the same year (1807),
in Tilloch’s Philosophical Magaaine (Vol. Xx1X, Page 292)
under the title of a2 Podygrammatic Telegraph for Day Signals;
for at thaf tisne, with a view of Telegraphing four letters or
numbers simultaneously, I proposed to exect four posts with
arms comsplete, at every aignal station, each canstituting a
perfect Telegraph of the simple form deseribed in this papes.

In 1809, when eneployed on the Walcheren Expedition, I
saw for the fizst time the French Coast Telograph, siace known
by the name of the Semapbove, the xesemblance of which to
my plen immediately strack me. Feox it had thzee anmns exhd-
biting positions similar to mine, but placed om sepaxate pivots,
vertically over each other, upon the same past.

Eadly in 1810, f published an account of the French Ceast
Telegraph, in Tilloch’s Philosophical Magazine,* with remexks
upon it, accompanied also by a plan of a Polygrammatic Te-
legxaph en a rew construction, precisely similar to my former
one, excepting that the pairs of arms used were placed upen
one lofly pest, instead of sevesal short ones. For at that time, I
still remained of opinion, that it was desirable %o exhibit
simultaneowsly, more latters or nwmbers than one.

This second plan of a Polygramamatic Telegraph, to which I
bave just alluded, was afterwavds published without acknow-
ledgment, by Lieut. Colonet John Macdonald, im his System
of General Telegraphic Communicatien, in 1817, and the same
was suhsequenily laid before the Society for encouraging Arts,
&c. by Haxris Nichelas, Baq., of the Innex Tenople, in 1821,
who received a premium fram that Saciety for his suppoaed
improvement. Being awarze, that the same idea may often

ocour te different. persons, whe are investigating the same sub-

* 8ee Val x3xv, Page 339, I beliava that this was the first acconnt of that
Telegraph, published in England, although I have been informed, that it had
been observed by the Officars of the Royal Navy, cruising off the Frenchcoast,
80 early as 1806 or 1807. The French Semaphore, which was established along
the Sea eoast omly, has, I believe, been disused sinee the peace. In all the
g‘:mcigal lines of Telegraphic communication, radiating from Paris, the aciginal

ench Telegraph still prevails.

B 2
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‘ject, unknown to each other, I mention these facts, not out
‘of disparagement to the above Gentlemen, but merely with a
view to assert my just claim to the priority of invention.

In 18186, at the suggestion of Sir Home Popham, Semaphores
were established by the Lords of the Admiralty, in place of the
‘former construction, to which their predecessors had been so
exclusively attached.

Sir Home Popham’s Semaphores, although avowedly an
imitation of the French Telegraph of that name, bear a much
greatér resemblance to the plan published by me in 1807. His
Land Semaphore consists of two arms, moveable on the same
upright post, but on different pivots. In his Ship Semaphore,
finding height an inconvenience, he placed his two arms, each
on a separate post.

I was for several years inclined to believe, that Sir Home
Popham’s modification of the two armed Telegraph, was an
improvement upon my original plan, inasmuch as by placing
his two arms upon different pivots, he has nearly doubled the
number of signs or combinations, which this species of Tele-
graph is capable of making.

Recently, however, on inquiring into the . present most
approved practice of telegraphing, as established by the Ad-
miralty, both for their land and sea signals, I find that the extra
signs, which may be made by Sir Home Popham’s Semaphores
are absolutely useless; and that there are the strongest prac-
tical objections against his Ship Semaphores; so that my
Telegraph, which is equally adapted for the shore and for the
sea, and which is a smaller, simpler, and more economical
machine than either, may justly claim the preference to both.
And if this be admitted, such is the similarity between his plans
and mine, that his Land Semaphore may be converted into a
Telegraph on my principle, merely by lopping off 16 or 18
feet of superfluous wood and iron work from the top of it, and his
Ship Semaphore may undergo the same change, by doing
away with one of the two posts, which is not merely useless,
but prejudicial, as will afterwards be explained.

\
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Having of late paid greater attention, and made more minute
inquiries into this subject, both theoretically and practically,
than at any former period, I have been induced to form an
opinion, that the advantages proposed by a Polygrammatic
Telegraph, or one capable of exhibiting several letters and
numbers simultaneously, would be found fallacious in prac-
tice. For it is certain, that no Telegraph can possess such
extraordinary powers, without having a proportionate multi-
plicity of parts, which will render it in the like proportion, so
much the more unwieldy and expensive, so far as regards the
construction and repairs; so much the more difficult to the
inexperienced signal man to learn; and so much the more em-
barrassing to the eye of the observer. Hence, what such a
Telegraph may gain in power, will necessarily be lost, either
in celerity or in accuracy, independently of its requiring a
larger, and more expensive establishment of signal men, than
would suffice for a simple instrument. :

In fact, taking into consideration, that in the Polygrammatic
Telegraph, three or four sets of objects are to be observed, and
that two, or more, operative signal men are to be directed; it
cannot be expected, that the successive changes upon such an
instrument should be so rapid and precise, as in the simple
Telegraph, in which one set of objects only is to be observed,
and only one operative signal man is to be directed.

Upon these grounds, I have been induced to abandon the prin-
ciple of the Polygrammatic Telegraph,* although a very pleas-
ing speculation, and which, by degrees, led to the simple
instrument, which I have. called the Universal Telegraph, in
allusion to the property which it possesses, of making Tele-
graphic signals, on the same system, both by day and night.

Before I proceed further, I wish it to be distinctly under-
stood, that, excepting under some very peculiar circumstances,

such as seldom occur,t I consider nocturnal signals on shore,

® The numerons projects of Lieut.-Colonel Macdonald are all poly matic,
bat lintited to the simultaneous exhibition of numerals only, according to the
telegraphic system, formerly in use in the Royal Navy. .

+ Night signals, to communicate between the British Military posts, were
established in Ceylon in 1818, during the insurrection of the natives, by order of
Lieut.-General Sir R, Brownrigg. .
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as of little value, even in sitaations where day sigmals may be
of great importance. If, therefore, the Telegraph described
in this paper showld heveafter be adopted, I would recommend
the apparatus, necessary for making mocturmal signals, to be
dispensed with at all inland stations, as it may easily be added,
at any future period, in case of emergency.

But on board ships of war, and at sigmal stations on the
ooast, intended to communicate with shipping, the nocturnal
apparatus is perbaps the most ierportant part of the instroment,
since it affords a facility of Telegraphic conumunication by
might, to which the present system of Naval Signals is abso-
lutely inadequate. It would be superfluous to enlarge upon
the value of this improvement to fleets and convoys, or to
vessels in distress.

Snd. GENERAL DESCRIPTION of the UNIVERSAL TELEGRAPH.

For the day signals, the Telegraph consists of an upright
post of mederate height, of two moveable arms fixed on the
same pivot near the top of it, and of a mark, called the mdwa-
tor, on one side of it (See Plate 1. Fig. 1).

Each ann can exhibit the seven positions 1,2, 8 4,5,6,and 7,
exclusive of its quiescent position, called  the stop,” in which
it points wertically dowawards, and is obscured by the post.
Fig. 1, Plate I, represents the Telegraph exbibiting the sign,
17, the otieer positions, of which the arms ave capable, being
dotted. The indicabor merely serves to distinguish the low
numbers, 1, 3, and 3, from the high sambers, 7, 6, and 5, so
that ¢his Telegraph is not, like most others, that have been
proposed, kiable (o ambiguity or ervor, when viewed from dif-
ferent points in countrary directions.*

The use of the indicator wiil appear more evideat, on con-
sidering the repemblance betweea the small Roman leiters,
b and d, or p and q, which, ifviewcdilcootmydirecﬁnm,

* The idea of she indicwtor, which was not a part of my eri plan, but
without which, Tam wow of opimion, that no Te egnph is r.-ect, suggested
itself, in consequence of a remark made by my friend C of the
Roy-l ‘Navy, who informed me, that he had experie lhe greatest inconveni-

euce, in u{ng 8ir Home Popham’s Ship Semapheres, frem the signal men voa-
founding the pesitions of the arms, when seen in reverse.
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like Telegraphie signs, could never be distinguished, one from
the other, without some additienal mark.

Fig. 2, Plate I, represents the Telegraph fitted up for
making nooturnal sigmals. One lantern (v), called the central
light, ig fixed to the same pivot, wpon which the arms move.
Two other lanterns are attached to the exttemities of the arms.
A fourth lantern (I), used as an indicator, is fixed on the same
horizontal lovel, with the central light, at a distance from it
equal to twice the length of one arm, and in th¢ same plane
nearly, in which the arms revolve. Hence the whole apparatus
consists of two fixed, and of two movesble lights, four in all.

The number of telegraphic sigms, combinations, or changes,
which this Telegraph is capable of exhibiting, are only 38, but
these are amply sufficient, for every purpose of Telegraphio
communicatien, whether by the alphabetical method, orin refér-
ence to a Telegraphic Dictionary of wordsand sentences. These
signs are represented in Plate I1, in a double column, shewing
the appearance of the same combinations, both by dayand night.

In some few of the nocturnal signs, it will be observed, that
one of the lights is marked black. This only happens, when
one of the moveable lanterns is supposed to be in its quiescent
position, hanging vertically down below the center light, In
this case, as the lantern may be exhibited on either side of the
post, it may sometimesbe seen, and sometimesnot, by the distant

observer.* At first I proposed to interpose a couple of screens,

*A lﬁreat difficutty is hitherto said to have attended the night sigmals in the
Royal Navy, in consequence of the embarrassing circamstance of ome or mere
of the lights exhibited being liable to be extingnished, by eddy winds thrown off
from the leaches of the sails, in stermy weather,

Admitting that this difficalty should prove insaperable, upon which point I
shall not presume to decide, a question arfses, as to the best and simplest mode
of guarding against mistakes arising from this cause, which in General Signuls,
relating to manceuvres, might lead to unpleasant, if wot te pernicious, ceuse-
quences. An effectual remedy for this evir(m fact I see no other), is to make &
rule, of never exhibiting any sign with fewer than four lights. This belng ander.
stood, if the signal men, who receive a message, should atany thme ebsertve fewer
lights than four, they will know that an accident has oceunrved, it eerisequence
of the wind, and they wili therefore take no notice of the apparent sign displayed,
until the complete number of four lights again appears. -

This arrangement can be adopted, in regard to the woctarndl Telegraph de-
scribed in this paper, by exhibiting the quiescent light always in front of the
post, when two ships only are telegraphing to each other, but a kttle to one side
of it in teie;raphlng both to the front and rear ; also by disusing the sign culled
“ the stop,” In which two or three lights only appear, and exhibiting ewe of the
preparatives always in lien of it.
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one on each side of the post, to hide the lanterns altogether,
when in this position. . Afterwards that idea was abandoned, it
having been found, in practice, that it made no difference in
regard to the clearness of the signs alluded to, whether the
moveable lanterns were seen or obscured, when in the position
denoted by the black circles.

The indicator, both by day and night, being merely a mark
and nothing more, which, when once seen, requires no farther
attention to be paid to it; and the central light by night, and
the post by day, being also merely guides to the eye; the signs
of this Telegraph are, in reality, composed of the combinations
of two moveable bodies only by day, and of two moveable
lights only by night, being the smallest number of parts, with
which an efficient Telegraph can passibly be formed: and in
this diminution of the number of combinable parts, as well as
in the unity of plan, consists the superior simplicity of this
Telegraph, as compared with other efficient Telegraphs, that
have been proposed.*

srd. The MECHANICAL CONSTRUCTION of the UNIVERSAL
TELEGRAPH.—( Plate 1. Figs. 8 and 4).

The arms and the indicator for the day signals are made of

wood, framed and pannelled, for the sake of lightness.t The

* Dr. Hooke’s Telegraph consisted of more than 80 bodies, each forming a
distinct Telegraphic sign or symbol. The original French Telegraph, and the
French Semaphore, each consist of 8 moveable bodies. Another Telegraph,

roposed in France, consisted of 7. Mr. Edgworth’s first plan, which he called
¢ the Tellograph,” consisted of 4. Mr. Gamble’s Telegng\;a generally had 5
bodies, with the exception of one, which consisted of 4 bodies only. The old
Admiralty Shutter Telegraph consisted of 6. Lieut.-Colonel John Macdonald, in
his Shutter Telegraph, fnblished in 1808, proposes to nse no less than 13 bodies,
besides a rod with a ball and vane, afterwards added, to act as an indicator. Sir
Home Popham, in his Semaphores, used only 2 bodies, like me, but not in so
simple a form. .

. Edgworth’s final plan is still simpler than mine, and, in its principle is,

wndoubtedly, the simplest of all possible Telegraphs, since he uses one moveable
body onlz. But this can scarcely be considered an efficient Telegraph, for reasons
that will hereafter be stated. Two moveable bodies, or moveablelights, may there-
fore be pronounced to be the minimam of Telegraphic power, suitable to practi-
cable g:rpom.
Of fixed bodies, or of fixed lights, each baving only one position, five may be
considered the minimum, four being insufficient for the purposes of alphabetical
communication, which I conceive onght never to be abandoned altogether. To
the above-mentioned number, as applicable to night signals, two fixed lights,
must be added- to guide the eye. Hence a proper nocturnal Telegraph can
mot, possibly, be formed with fewer than seven fixed lights, without sacrificing
the very useful principle of the indicator.

t Ina very hot chimate, plates of light copper may be used for the pannels.
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indicator plays in-a mortise, cutin the upper part of the post,
and is let down into its horizontal, and raised into its vertical,
position, by means of a small rope, and a small pulley. The
arms must be fixed externally, one on each side of the post,
and must be exactly counterpoised, by means of light frames of
open iron work, which become invisible by day, at a little dis-
tance, and which, even when viewed closely, do not impair
the cleammess of the Telegraphic signs. This precaution is
absolutely necessary, otherwise the arms will not remain in
any given position, without being held by the hand, or stopped
by some mechanical contrivance, which would be a very great
inconvenience in the practice of signal making. ‘
 Motion may be communicated to the Telegraphic arms, by
means of an endless chain, passing round, and acting upon a
couple of pulleys; one of which is fixed to the arm itself, and
tarns upon-the same pivot, whilst the other moves upon a
pivot, fixed to the lower part of the post. The chain consists
alternately of single and double plates, of an oblong form, and
rivetted together at the ends, on the principle of a watch chain.
The two pulleys at top and bottom being: finished with great
care, perfectly equal, and having projecting teeth, or studs,
fixed in a groove in each, to engage the double or open parts of
the chain, the Telegraphic arm above will always follow to a
hair’s breadth, the movements of an index, or lever, below,
attached to the lower pulley, which has a dial plate opposite
to it, marked on the post, for the guidance of the operative
signal man.* :

In the field, or on board ship, a leathern strap or a rope
may be substituted in lieu of the chain, for the sake of econo-

my ; but as these expedients are incapable of the same accuracy

¢ The chain is first passed loosely round both pulleys, after which the pivot of
the lower pulley is acted npon by a couple of screws, to force it down a small
vertical gronve in the post, by which means the chain is tightened, and rendered
fit for use. I had a Telegraph constructed in this manner at Chatham, in 1817,
by Mr. Robert Howe, Clerk of Works in the Royal Engineer Department, of
‘which a model was sent to the Secretary of the Admiralty, in 1818.
- ‘The above method of moving Telegraphic arms by means of the lever and
chain, is much more expeditious, and also simpler in point of workmanship, than
the winch and wheel work, and endless screw rods, originally adopted for the
same purpose, in the Admiralty Semaphores. In fact, in moving the arm from
ol;e ;;'onitlon to another, the chain will work at least four times quicker than the
winch.
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as the former, the signal men, in working by them, must net
trust to the indices, but must regulate the positions of the arms
chiefly by the eye. The surface of the pulleys, when intended
for a strap, must be moderately convex, those for the rope
moderately concave, and both should be broader than when a
chain is to he used. The leathern strap requires qu extra pulley
of a amaller size, for pressing in one side, and tightening it,
when the Telegraph is to be used. This puley is fixed to a
amall lever attached to the middle of the post, and is thrown
fnto action by a string. : ) ,
When a rope is used, three tumns of it are taken round each
pulley, hauling it tanght at the same time, after which the two
ends, being previously prepared with thimbles, or eyesplices,
are brought towards each other, and made fast, by a lanniard,
or smaller rope, passing through the eyes.* . _ _
When the strap or rape are used, the lower pulley, instead of
baving one short lever oaly, serving as an index, may have four
such levers, so as to resemble a small winlass. .
. At the end of each arm, two light pieces of iron, meet in an
angle of 45 degrees, forming an open triangle, to the vertex of
which the moveable lantern (L) is attached, by means of a pin.
A cylindrical weight (W) must be fixed at the same time to the
end of the iron counterpoise, to restore the proper equilibrium
of the arms, which is, of course, deranged by the addition of
the lantern (see figures 3 and 4).+ As the lanterns and weights,
and, in short, every addition necessary for exhibiting the noc-
turnal signals, are fixed at dusk, and removed by daylight, it
becomes necessary, at permanent stations, that the roof of the
signal house, over which the Telegraph stands, shall be formed

* This contrivance is used for working the present Admiralty Ship Semaphores.
Its great simplicity recommends it for the sea service, although in other respeets
mot the most comvenient method.

+ By this arrangement of the irom-work which supperts the lanterns, they
always hang clear of it in the regular positions, and the irem couaterpoises are
made so much shorter than the wooden arms, that the former cannot obscure
the lanterns as they revolve. The open space in which the lanterss hamg, whea

_in number 4 position, should be a 18 inches high, if large omes are used.
But as it may notalways be cenvenient to increase the length of the arm so moeh,
let the iron-work project only 1 foot, beyond the end of the wooden arm, but let
the latter have a hinge, by which about 6 inches of it may double up, in order to
imcrease the depth of the open part for the nightaignals. des fig. 3, in which these
binges are represested.
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with a small fiat terrace, aocessible by means of a Iadder or
staircase.

In the intermediate stations of a permanent Telegraphic line
" on shore, two lanterns are required to do the duty of the center
light, one on each side of the Telegraphic post, because one
lantern can, of course, be seen in one direction only, owing to
the intervention of the post. These two, as well as the two
moveable lanterns are fixed externally, ata sufficient distance
from the plane of the arms, to prevent them from striking, as in
fig. 4, in which c ¢ are the central lanterns, L L the moveable
Janterns, and W W the weights, added to counterpoise them.

The indicator light (I) may either be fixed to a separate post,
as represented in fig. 2, or it may be attached to a rod (v),
strengthened by a brace (b), and gay ropes (g g), as in fig. 8,
which is an elevation of the Universal Telegraph, fitted up for
night signals, on a scale larger than that of the former axplana-
tory figares. The upparatus now alluded to, baving only one lan-
tern to support, may be made extremely light. The end of the
rod drops into a small open mortise at the head of the post, and
basa semicircular groove on its lower surface, which is engaged
by a horizontal bolt, driven through the sidesof the post. A small
rope fixed to the end of the rod, but omitted in fig. 8, for the
sake of clearness, is made fast to a cleat upon the post below,
to prevent the rod from moving. The foot of the brace is se-
cured to the post by a plate and stud.

This apparatus, which entirely depends upon the Telegraphic
post, and tarns with #t, may be fixed, or disengaged, in a moment,
and is pecularly adapted for ships, ard for field service, in
which the length of the Telegraphic arm does not exceed from
b to 6 fect. But at permanent stations on shore, where larger
Telegraphs would probably be used, the apparatus for support-
ing the indicator lamp, should be a permanent fixture, to save
the trouble of continually shipping and unshipping it. Atsuch
gtations, if the signals were required to be made im various
lines or directions, the pole for supporting the indicator lamp
should be fixed to the post at bettom, so as to stand out from it
obliquely, like a ship’s bowsprit, with lifts, or ropes, to support
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it, leading to the top of the post, and a couple of guys, to se-
cure it from lateral motion. Hence one oblique spar only would
be used, instead of the two pieces (namely, the rod and brace)
before described.
Telegraphic Establ
require to be exhibi
stations, the indicat
rate post, which ms
or obliquely, as ma;

Lamps for burni
perfection, that a li
suitable for Telegra
regard to form, if ni
lamps, like those of
opposite to each ot
only, would be then
called the “globe ]
adopted in the Roy:
terns, appears to b
exhibited in every di
to which are fitted a copper top and bottom, pierced with air
holes.+
. Inrespect to the dimensions proper for the parts of the Uni-
versal Telegraph, we ascertained by experiment, that the arms
for the day signals should be about 1 foot in length per mile,
in order to be distinguished by a common portable telescope of
moderate power. This length is computed from the center of
motion to the end of the arm, not including the small part beyond
the center, called the head. By the above rule, a Telegraphic
arm, of 6 feet in length, may suflice for stations 6 miles apart;
but generally speaking, in Telegraphs intended for permanent

* The obligue position is, of course, only recommended, when the roof of the
signal house is too small to admitof the indicator lamp post being fixed vertically,
which may sometimes happen. ; :

t I am informed that Lord Cochrane originally proposed the globe lamp, but the
pattern to which I allude, is considered an improvement. I have not been able
to ascertain the name of the patentee,or maker. The large lamps of this descrip-
tion sold in Chatham, and the stage coachlamps used by the principal proprietors
on the Dover Road, were both seen distinctly at the distance of 6 miles in clear
weather.
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stations, where the saving of weight is less an object, it may be
considered best to add a little to the dimension thus found.

The width of the arm need not exceed sths of its length, and
should not be less than 4th or 4th of thesame dimension.* The
indicator for the day signals should be of the same width, but
only #ths of the arm in length. . s

The height of the post should be such, that men, or.other
moveable objects, passing near it, shall not obscure the indi-
cator, or arms, when the Telegraph is erected on the deck of a
ship, or in the field. But when placed on the roof of a per-
manent signal house, the projecting part of the post need not
exceed the Telegraphic arm, by more than $rds of the length
of the latter. - S

It is desirable in all cases, that the Telegraphic post should
be capable of turning, so as to exhibit the arms in various direc-
tions.+ On board ship it must also be occasionally lowered.

‘Hence it becomes necessary to step it upon a simple open
circular joint of iron, fixed to the ship’s side near the deck,
and to secure it by an iron clamp, - also of a circular form,
attached to the rail, nearly in the same manner as the
ensign staff of a man of war is usually fitted.

The Telegraphs, hitherto constructed upon this principle, are
of two sizes. One having arms of 5} feet in length,} with the
lantern pivots placed 63 feet from the center of motion. The
other having arms of 2} feet in length only, with the lantern
pivots 3 feet 2 inches from the center of motion. The former
are of a size suited to the largest class of men of war. The
latter are perfectly portable, as the whole apparatus, including

the night indicator, lanterns, &c. doesnot weigh more than 341bs.

* Having fixed the length of the Telegraphic arm, there is in the signs exhibited
thereby, as in the capital letters of the Roman alphabet, a certain proportional
width, not only pleasing to the eye, but which cannot be diminished beyond a
certain limit, without causing the characters to become indistinct. On board
ship, where the Telefg:sb may often be seen obliquely, a broad arm is more
essential, than at the Telegraph stations onshore, where this inconvenience
seldom occurs. '

t Because, even at permanent stations, not required to make signals in more
than one alinement, the power of turning enables the signal men to adjust the
-arms, and the chains, or other contrivance for moving them, when necessary,
without needlessly attracting the notice of the corresponding stations.

t Which corresponds with the size of the present Admiralty Ship Semaphores.
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In clear weather, these sumll Telegraphs make signals dis-
tinctly at the distance of three miles. .

Suppasing that Telegraphic sigwals should be required on a
sudden emexgency, in seme situation, where there may not be
time and means for waking well finashed Telegraphs, in the
manner that has been described, I bave ascextained by experi-
ment, that the most expeditious and satisfactory arrangement
will always be to copy the regular construction, as closely as
circumstances will permit. A post, with twe planks for the
amms, each wovrked mevely by a couple of stxings without
pulloys, will comstitute a day Telegraph, and the addition of lan-
tems, &o. will convert the same simple apparatus inte a
nocturmal Telegraph. In both cases, the arms mnst he eoun-
teapoised by wood, ar iron, and alse by weighta, but in a ruder
menner than was before described. To adopt balls, or flags,
for day signals, or an immeveable rectangular frame, with ropes
smd pulleys, fox supperting the lanterns, for night signals, which
are the only other expedients, that saggest themselves, as a ten-
posary arrangement, will, om trial, be found much leas satisfac-
tory, than the rudest attempt at the counterpoised Telegraphic
arm.

It is well known, that Telegraphs should generally be painted
hiack, and that for permanent sietions, they should always be
aracted, if pessible, upon heights having mo back greand.*

4th. Of a TELEGRAPHIC DICTIONARY, suited to the UNIVERSAL
FELEGRAPH. ’

Several Telegraphic Dictionaries have been composed by
different authors, but of all that I have seen, the one now used
in the Royal Navy, which was compiled by the late Rear-
Admiral Six Home Popham,{ appears, upon the whole, to be
the most judicious. The number of words and sentences con-
tained in it does not exceed 13,000; and yet I have seldom

* Sometimes that inconvenience is unavoidable. Then their colour shawld form
& contrast with that of the hack ﬁonnd. In certain sitwations the latter may
vary, at different periods of the day. In that cass, it has been found usefml to
paint the arms white and black, in lasge checkers, each accupying half the width,
and half the length of the asm

t And revised by a Committes of exparienced Navek Oficexs.
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observed a deficiency of any usefal word. Another author
has composed a Dictionary. of a similar nature, containing
upwards of 81,000 words and phrases: and a third has com-
posed a work containing more than 140,000 words, phrases,
and sentences. It may be observed, in regard to this subject,
that the extension of a Telegraphic Dictionary beyond a cer-
tain limit is an evil, because in proportion to the nmamber and
ontained in it, it becomes so much the
of them, without a vast loss of time.
s held out by the author of any very
Dictionary, must always be in a great
w the place of every phrase, or sen-
yuld be known by intwition, which is

It is to be observed, however, that the comparative compen-
diousness, of Sir Home Popham's Telegraphic Dictionary, is
partly owing to a practice, which he hascarried to the greatest
possible extent, but of which, the other authors alluded to have
availed themselves move sparingly, or not at all.. I mean the
system of classing under the same article of his Dictionary, and
and thereby representing by one common signal, all the forms of
the same verb, as well as every noun, adjective, or adverh,
that happen nearly to coineide in sound, or are conmected in
signification. Thus the words, *“ agree,” “ agrees,” * agreed,”
* agreqing,” ** agreeable,” “ agreeably,” “ agreement,” ‘ agree-
““ ments,” would all be denoted by one and the same signal,
and comprehended under one article, in Sir Home Popham’s
Telegraphic Dictionary.

It is remarkable, how very few.ambiguities, this sweeping
method of classing the words of our language will be found to
oecasian, in practice, as may be ascertained by taking any
sentences, at random, out of a book, and applying Sir Home
Popham's Telegraphic phraseology to them. And yet it cannot
be denied, but that serious mistakes may arise at times from
this systems. v

For example, the following phrases, ¢ They are robbing,”
“ They are robbed,” and “ They are robbers,” although different
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in sense, would all:be: expressed by the same signal in Sir-
Home Popham’s Dictionary.” Phe phrases, “ A robber has
““ been executed,” and ““ A robbery has been executed,” would

also be expressed by the same signal, and the phrases “ They

“are going,” and ‘“They are gone,” would likewise be con-

founded.

Itis farther to be remarked, that Sir Home Popham’s Tele-
graphic Dictionary, being necessarily confined to the use of the
Royal Navy, is not available for general service : and even if
this restriction did not exist, it is evident, that if Telegraphs
were introduced into British India, or into any other of onr
foreign possessions, a number of military phrases and sen-
tences, and a great number of local words and-phrases would
require to be introduced, which are not to be found in Sir
Home Popham’s Book: and at the same time, it might be
desirable to obviate the degree of ambiguity, before mentioned
in that work. This would require every verb to be expressed
in two forms instead of one, and some of the nouns, adjectives,
and adverbs, now classed under the same head with a verb, or
with each other, to be expressed separately. For example, the
word Rob, and others connected with it, which are at present
all denoted by the same signal, might be divided into three
distinct signals, in the following manner.

1st. Rob, robs, robbing, robbery, robberies, and to follow
the same rule in regard to other verbs, including the present
tense, the infinitive, and active participle, under the same head,
and also any noun of the same sound, or even of kindred
meaning, provided, in the latter case, that it be an action,
passion, or any thing inanimate.

2d. Robbed, including always the past tense of the verb,
and the passive participle, under one head, whether they be the
same in sound or not.

3d. Robber, robbers, and to follow the same rule in regard to
personal nouns, keeping them always distinct from the verbs.

It appears also advisable, that the adjective and adverb,
when different in sound, although of kindred meaning, should
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Mkewise be séparated from the verb. Henoe it would be proper
‘to separate the various words classed under the head agree, in
Sir Home Popham’s Telegraphic Dictionary, as follows.

1st. Agree, agrees, agreeing, agreement, agreements.

4. Agreed.. '

38d. Agreeable, agrceably .

If a select Dictionary on Sir Home Popham’s principle were
thus dilated, it would, in all probability, increase the contents-
of the work from 18,000, to about 25,000 words and sentences, -
‘and if the military and local phrases before alluded to were

‘likewise added, it probably might swell the amount to near
.80,000. Upen the whole, I conclude, that a judicious Tele-
graphic Dictionary, composed on the most comprehensive plan,
s0 as to embrace every contingency of the public service, both
at home and abroad, ought not to contain so many as 40,000
articles. This inference may be considered the result of ex-
‘perience, inasmuch as it has been drawn from a careful com-
-parison of the most elaborate works of that nature, that I have
~been able to procure. .

- Supposing a chtaonary of this description to be composed,

1 would adapt it to the key of the Universal Telegraph, in the
. following manner.

. 'The-Dictionary should be divided into five parts or classas,
each containing one fifth part of the total number of articles
inserted. Thus, forexample, if 80,000 articles, and 1000 blanks
for unforeseen purposes appeared necessary, let each division
of the book contain 6000 articles, and 200 blanks.

. Of the 28 signs, which the Universal Telegraph is capable of
fexhlbltlng, I would reject one, namely, position 4 of the day
signals, in which one arm points vertically upwards, in the
direction of the post prolonged ; because it has been urged, that
“unless when viewed by a very experienced eye, itis liable to be
confounded with the post, so as to be mistaken for the position

called * the stop”, in which neither of the arms is shown.*

* This sign is used to mark the end of a word, when several successive signals
-are all ma alpbabetncally In the stop, the indicator appears nearly equal in

c
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Of the remaining 27 signs, one should e nsed as an Alpha-
betical Preparative, one as a Numeral Preparative, and five
as Dictionary Prepardtives, each of the latter veforring ito its
own distinct part, or class of the Diotienary.

Thus there would be 7 preparatives, and 20 signs for general

Telegraphic Dictionary.*
5¢h. GENERAL OBSERVATIONS.

T was for some years persuaded, that my Telegraph of 1804,
was the first that fally developed the principle of the arm, or

moveable index attached to a post, and displaying eight dis--

tinct positions, of which at least six or seven are significant.
1:;3& to the up u:port of the post. I:;Ifo.ui position, it is not quite balf so E::_ng& as
same of the pest appears to be, when - nddition e
arm. He:‘c': the experienced or careful observer wil wa:’eoly mistake between
these two. WNe. 4 of the aight signals is one of the most cenvpicaous signs.
* Lient. Jasob of the Ton. East hidia Company’s Bombay Artillery, is now
employed in compiling a Dictionary, .to suit the Universal Telegraph, which he
proposes to adapt more especially to the service of British India.
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I bave since discowered, that the same principle, which seems
now to be considered the distinction of that species . of
‘Telegraph, recently styled the Bemaphore, had been previously
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Telegraphs, which aim at prodigious powers, must necessarily
be, when tried by the test of experience. In fact, Mr. Edgworth,
‘who at first proposed a Telegraph of four bodies, to be worked
by four men, afterwards found, on trial, that the successive
‘changes of one of these hodies, worked by one man only, could
make the same signals, very nearly as quick as the former,*
which he therefore abandoned, in the same manner; as I have
‘'since been induced to relinquish the idea of my Polygrammatic
Telegraph. SR I '
The principle of motion introduced by Mr. Edgworth, when
applied to the Telegraphic arm, is undoubtedly the best method
of making distant signals by land ; and, in fact, the superiority
-of what is called the Semaphore over the Shutter Telegraph,
‘formerly. in use in this country, isnow generally acknowledged.
As the latter, however, has still some few advocates, T shall
‘briefly point out the disadvantages attending that construction,

by comparing together the simplest forms of these two instru-
‘ments. o

On consideration, it will be found that five shutters, as pro-
posed by Mr. Gamble, in 1795, are the smallest number, with
- which an effective Shutter Telegraph can be composed; and

 that the two-armed Telegraph, proposed by me, is the simplest

* Mr. Edgworth’s bodies are isosceles triangles, each moving round its own
center of gravity, upon a pivot near the top of an upright pillar or post. The base
of the triangle being only half its height, the very acuteangle at the vertex serves
as the index of the several Telegraphic signs or positions. Three parts of Mr.
Edgworth’s Telegraph of 1794, are equi t to the French Semaphore of 18608,
and two parts are equivalent to Sir Home Popham’s Ship Semaphore of 1816.
Mr. Edgworth’s final plan, consisting of one part only, and having no more than

.seven lgl':iﬁant signs, can scarcely be considered an efficient Telegraph, since

it is entirely incompetent to the alphabetical mode of communication; and it
cannet even exhibit 40,000 signals, taken from a Dictionary, without going as far
as seven changes, for a great proportion of them, :

t This Gentleman, then Chaplain to His Royal Highness the Commander in
Chief, appears to have been the. first inventor of the Shutter Tel.egrash,
although the Admiralty, by whose authority be tried his first experiments, did
not eventually adopt his plan. In Mr. Gamble’s Shutter Telegraph, the boards
being all placed vertically over each other, there can be no ambiguity, and con-
sequently no necessity for anindicator: but this advantage must have beea acci-
dental, since he lost sight of that principle, in theradiated Telegraph afterwards
invented by him, which was established in Minorca in 1800, by order of General

- Fox, and in Sicily in 1806, by order of Sir John Staart. A Shutter Telegraph of
10 boards, disposed in three vertical tiers, appears to have been published in

- S8weden by Mr. Edelcrantz, in 1796, which is on a scale of magnitude, only ex-
<ceeded by the plan of Lieut.-Colonel Macdonald. Mr. Edelcrante also proposed
to exhibit 10 lamps by night, one in each compartment of his Telegraph.
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form of theother. Now-in regard to the construction, I cal-
culate that the materials necessary for making five shutters,
and the frame work for supporting them, will be sufficient for
three Day Telegraphs upon my principle ; and that the former,
when all its shutters are displayed, will expose at least five times
as great a surface, to the action of the wind and weather.*

. Independently of this disadvantage, it will be. evident, that
no one shutter out of the five (or out of whatever number may
be used) can possibly be distinguished from any other shutter,
unless the whole of the bulky frame work, necessary for sup-
porting them, can at the same time be distinctly seen. But this
frame work is in itself so very complex an object, that it causes
the signs of that species of Telegraph, when seen through the
telescope at a certain distance, to appear almost a mass of con-
fasion. And, in fact, they may justly be styled so, when com-
pared with the simple forms of the Semaphore. The reader
may easily convince himself of this remark, by sketching upon.
paper a few of the signs, or combinations of both, on as small
a scale as possible, which is one of the best methods of judg-
ing of the comparative cleamness of any two Telegraphs.

. Before I proceed further, it is proper to acknowledge, that
the exhibition of Telegraphic signals, both by day and night,
upon one and the same instrument, is by no means a new idea.
In fact, I have somewhere read, that M. Chappe, the inventor
of the first French Telegraph of 1793, proposed to make noc-
turnal signals also, merely by the addition of a certain number
of Argand’s lamps; but on considering the peculiar form of
that instrument, I do not think that it can possibly exhibit an
adequate number of night signals, in any manner sufficiently
simple, and at the same time free from ambiguity. The efforts
hitherto made in this country to effect the same object, in a
simple manner, have, I believe, generally proved unsatisfactory,
since it has usually been considered indispensable, to distin-

guish one or more of the lights from the others by colour, which,

* Assuming, that in order to be equally distinct, the side of the square shutter
should be 3rds of the length of the Telegraphic arm : also that the width of the
principal parts of the frame of the former, must be equal to that of the Tele-
graphic post. ‘ )

i
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on trial, has always been found impessible, unless at such very
short distances, as are absolutely unfit for Telegraphic pur-
poses. If the plan suggested in this paper should be admitted
to have surmounted the difficulty, hitherto attending this pro-
blem, it can only be ascribed to the useful principle of the
indicator having been previously adopted.®

As, I believe, it will scarcely be disputed, that the two-armed
Telegraph proposed by me, is the simplest and most economi-
cal form, consistent with efficiency, in which the kind of Tele-
graph, called the Semaphore, can possibly be exhibited; and
as the only objection that can be urged against it, even in theory,
is its want of power, I shall briefly consider, what would be
the resuit of attempting to modify the construction, with the
view of obtaining a greater number of Telegraphic signs than
27 or 88, to which it is limited.

¢ Take away the indicator, and the signs free from ambiguity, which the
g:’ilv:nd Telegraph can exhi‘bit, will be.;x:ninbhed to 15 by day’, and 12 by
Various nocturnal Telegraphs have been proposed in this country. In the
Encyclopedia Britannica, there is a description of one, consisting of four move-
apln lights, each having a vertical motion only. The chief objection to this
simple plan is, that the number of signs free from ambiguity, is insufficient for

Telegraphic p ™ whose day Teleinph was before alluded to,
groposed«to make th ions by night, ; attaching two lamps of

ifferent colours, to the risindex. Both of his &:ojeets will,nofleubt,
appear chimerical to tne pracucai signal officer, although they have been noticed

with a'pplalue, in some works of reputation. Mr. Boaz took out a patent in
1809, for a necturnal Telegraph, consisting of the enermaous sumber of 25 fixed
lights, disposed in the form of asquare. Mr. Mac Arthur published the plan of
a noctarnal Telegraph, to consist of six lights, in the Naval Chronicle, in 1797 ;
and in 1807, I published, in Tilloch’s Philosophical Magazine, one consisting of
the same number of fixed lights. I have no recollection of Mr. Mac Arthur’s plan
at present. In regard to my own, I can only say, thathaving reconsidered it, at
this distance of time, I do not attach the smullest value to it. On showing the

of my Universal fice«Admiral Sir Benjamin Hallo-
well, he ipformed me, it in principle, had beensuggested
some years before b; Henry, of the Royal Navy, who
attempted to conver hip Semaphore, into a noctursal

Telegraph, by the aduiuvn o1 juuwerns, usuig six 1n all, namely, two fixed lanterns
to each of the two posts, and: eno moveablelanters to eacharm. It wasa remark,
previously made by Sir Benjamin,in the course of conversation, as to the utility
of an improved system of night signals, that induced me to turn my mind once
more to this sulzgq‘:% which, iw all probability, I should otherwise never bave
thought of. Sir B. well tried experiments himself, with that view, in 1801,
in which be used for his night si transparent or illuminated nomeral figures,
not the combinations of lanterns. eut.-Colonel Macdonald in 1817, published
several systems; for exhibitiog noctnrnal signals, en a scale of extraerdinary
magpitude. One of his night Telegraphs, for example, is formed hy means of
13 lamps, attachéd to anapparatus, consisting of a mast 80 feet high, having 8
¥arda, each 45 feet in length, slung across it, andsupported in the uswal manner.

n some of his tElana, but not in this, he uses a contrivance equivalent to what
I have called the indicator.
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It will be evident, that in making Telegmaphic signals alpha-
betically, little er no advandage can be obtained from using
more than 27 signs. It thexefore. only remains to consider,
what difference will arise from using more than. the above mam-
oar of signs, in neference to a:'Felegraphic Dietionary.
When the simple two-armed Felegraph: is. applied to such a
wank : . .
The: number of words and: sentences that cam be exhibited
Ry 2 changes on the Telegraph will be 20 x § = 100

By Schanges - - - - - - - - - - 2 x 19 x5= 1900
By4changes ------- 2 x 19 x 20 x § = 38,000
Total 40,000

——————

Now we shall suppese a two-armed Telegraph to be foxmed,
capable of exhibiting 48 distinct signs. Let us compare its
powers with the formex. '

Of the above. signs, let us suppose one to be used as an
Alphabetical Preparative, one as a Numeral Preparative, and
sisteen as Dictionary Preparatives, leaving 30 signs dispos-
able far geneval purposes.

Applying this asrangement to a Dictionary of words and sen-
tences, the mmmber of asticles capable of being exhibited

By 2 changes on the Telegraph will be 30 x 16 = 480

By3changes - - - -« -~~~ 30 x 29 x 16 = 13,920
By 4 changes- - - - - - - 30 x 29 x 30 x 16 = 417,600
‘ Total 432,000

On comparing the above. results together, it will therefore
appear, that the Telegraph of 48 signs can exhibit no less tham
432,000 signals by four changes, whereas the Telegraph of 2%
signs can only exhibit 40,000 signals by the same number of
changes. 'This, in theery, appears a vast superiority, but, in
practice, it is attended with very little advantage; for we before
saw, that 40,000 signals are sufficient for the most compselien-
sive plan, upon which a Pelographic Dictionary ought ts.be
composed. The 392,000 extra signs of the more powesful
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Telegraph are therefore absolutely useless.” The only real ad-
vantage is, that it can make, by fwo changes, 380 signals, which

For the above reason, I gave up an idea, which suggested
itself, of doubling or trebling the powers of my two-armed Tele-
graph, by using the day indicator as an effective arm, giving to
it, either the two positions, 2 and 3, or the three positions, 1, 2,
and 3, of the regular arms. By either of these arrangements, it
would still act as an indicator, by appearing upon one side
of the post only, but by the former, it would increase the Tele-
graphic signs from 28 to 56, whilst, hy the latter, it would
increase them to 84. Upon due trial, I found that both the
observer at the telescope, and the operative ‘signal man, were
so much embarrassed, by having an additional object to attend
to, that they were absolutely obliged, for the sake of accuracy,
to sacrifice more in time than they gained in power. The attempt -
at 84 signs was, however, the most objectionable of the two,
for in this case the operative signal man could not move both
arms and the indicator simultaneously ; but was obliged to work
the Telegraph by two successive mohons, which is a great dis-
advantage.

There are, however, other methods of increasing the power
of the two-armed Telegraph, without using the mdncator,
such a manner as virtually to become a third arm.

‘One of these methods consists in using two arms upon the
same pivot, distinguished from each other, by some visible
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difference .of forni, like the hour aiid niinute hands of a elock.*
This would at once double the:signs-of the two-armed ‘Tele-
graph, so that their number would be lncreased from 27 or 28;
to 55 or 56. :

There are, -however; two very serious objechons to this
arrangement. In the first place, whether the addition made to
one of the arms be in the form of a cross, or of a heart, its
length, or breadth, measured transversely, that is, in a direction
perpendicular to the arm, must be at least three times the
breadth of the latter, and it must necessarily be- placed at a
distance from the center of motion. Hence it will expose a
great surface, with a considerable leverage, to the action of the
wind. Secondly, unless the observer at the telescope be ex-
ceedingly expert, he will be liable to make constant mistakes,
between the two arms: and even after he has attained a certain
dexterity, he will always be obliged to inspect each sign for a
longer space of time, than if they were both exactly alike. The
operative signal man will also be obliged to work with less
confidence and rapidity. ‘These objections appear to he con-
clusive against adopting this construction. )

Another method of increasing the power -of the two-armed
Telegraph, is to place the arms upon different pivots, as has
been done by Sir Home Popham, in his Semaphores, which
were before described. By this means 48- Telegraphic signs
are obtained, instead of 27 or 28. * But I have already shown,
that this superiority of power, even if the utmost advantage be
taken of it, is very trifting when applied to practice, although
it may appear of much importance, on the first hasty view of
the subject. Moreover, by the present Admiralty practice of
Telegraphing, it is absolutely useless, as I before stated : for
in that Department, signals are either made alphabetically, and
for that method 27 signs are, of course, amply sufficient; or
by the Telegraphic Vocabulary, before mentioned, which was

compiled by Sir Home Popham, for the use of the Royal Navy.

* This is an old idea, for it appears to have been suggested to Mr. Edgworth
in 1796, as an improvement upon his Telegraph. It was, however, rejected by
that Gentleman, and I do not know, that it has ever since been proposed, or
carried into effect.

)
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Now the symbols used in that Vocabulaxy, to denote the vari-
ous articles contained in it, are compesed of the cemhimations
of 28Eelegraphic signs only, se that they fali completely within
the power of the Telegraph, described in this paper. Ia fact,
if 8ir Home Pepham had undertakem.to compose a Vocabukry
for the purpose, he could mot possibly have adopled a system
better suited. to. my Telograph, thanthe present code of Naval
signals.*

To use an apposite comparison: if all the sounds of the
Ktalian language can be expressed by the 25 Jetters of the
Roman glphabet, where would be the advantage of intreducing
into Maly, another alphabet of greater power. Inlike manmer,
if the 27 signs of the simple two-ammed Telegmaph be sufficient
for Sir Hume Popham’s own Code of Signals, where is the use
of applying to that Code, thelarger, more expensive, and more
complex instruments contrived by him, having one-and-twenty
saperfluous signs, over and above the numbes absolutely
necessary.

. For the service of ships, whether in harbour or at sea, there
cannot be a doubt of the superierity of my plaa ever Sir Home
Popbam’s Ship Semaphore, which is liable to constant déficul-
ties and errvor; for it is not always easy to distinguish one of
his two posts from the other, even at the commencement of a
message ; and when two ships, communicating with each other,
are acted upon by the wind or tide, which is usually the case,
their comparative changes of position will often, during the

* In adupting the key of the Universal Telegraph to 8ir Home P;phun s
Telegraphic Vocabulary, three signs only are used for the Alphabetical, Numeral,
and W Preparatives, m’.ﬁu used to denote Ship’s Name; theothers are
left disposable for general purposes.
. If it were required to adapt the key of the Universal Telegnfh, to a Tele-
gphie Dietionaty having numeral symbels, such as were formerly used in the
yal Navy, and which are still used in the Hon. East India Company’s ships,
smd bave recently been adopted by British Merchant vessels, I would appro-
priate three signs forx the Alphabetical, Numeral, and Dictionary Preparatives, ten
signs as Numerals, fram 1 to 20 or 0 inclusive, of which the last in order should
signify, when initial or sinsle,the uumber 10, but when intermediate orfinal, the
cypher 0. One sign should be used as a substitute, to denote the repetition of the
preceding sign. 'The remuining 13 disposable signs, as applied to the Dictionary,
should denote the numerals corresponding with the actual positions of the Tele-
graphic arms. Thus, for example, the two successive signs 85, and 16, if included
amongst the disposable signs, would signify the sigmalt 3516, which otherwise
could not be expressed by less than 4 successive signs, taken from amongst the
ten regular numerals.
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middle of the message, bring the posts observed inte the same
alinement, or even cause them to cross each other. Hence itbe-
comes imposeible to diseriminate preperly between them, for
any length of time. Meoreover, in ships under sail, my single
post, which is entirely free from the above source of error,
may often be seen, when a second post could not. Indepen-
dently of this powerful objection, which must necessarily cause
the present Ship Semaphore to be laid aside, sooner or later,
it is undoubtedly a disadvantage to use two kinds of Telegraphs,
instead of one, in the same branch of the public service ; for
the signs of the present Admiralty Land and Ship Semapheores,
although expressed by the same numbers, have a very different
appearance to the eye; which is, at first extremely perplexing
to the signal men at the principal Sea ports, where these two
kinds of instruments must necessarily communicate with each
other. Itis also to be observed, that these two Semaphores
are of such a nature, as to render it impossible to engraft any
simple system of nocturnal signals upon them. But it would
be superfluous to enlarge farther upen this swbject, as I have
said enough to illustrate the comparative advantages of the
" Telegraph described in this paper, which isequally efficient in all
situations, and at all times, by sea as well as by land, by nigit
and by day.
- T before stated, generally speaking, that a Telegraph may lose
* in time, what it gains in power. To apply this remark to the
French Semaphore, that instrument, which has three arms, on
different pivots, attached to the same lofty post, is capable of
exhibiting, by three changes only, all the articles of the most
voluminous Telegraphic Dictionary that can be imagined.*
But to counterbalance this superiority of power, it must either
be worked by two operative signal men, instead of one, which

* The French Semaphore can make 343 signs, of which, however, it might not
be prudent to use more than 306, even if an indicator were added, to prevent the
degree of ambiguity, to which that instrument is at present liable. Now, strictly
speaking, the combinations of 306 signs are numerous enough to make 40,000
signals by two changes onlg: but this arrangement would exclude the use of pre-
paratives, or stops ; and I do not think that these can, with safety, be dispensed
with, in my Telegraph, working by successive changes. I have, therefore, cal-
culated upon the French Semaphore requiring to go as far as 8 changes, fora
portion of its signals, in order to complete the standard number of 46,000.
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is, of cotirse, a very serious disadvantage, or, - if one man only:
be employed, he must lose time by working the arms, not
simultaneously, but successively, in two distinct motions.*.
Moreover, the observer at the telescope, haying ‘three ohjects

sentence of the most voluminous Telegraphic Dictionary, that
Six parts of Mr. Edgworth’s Telegraph, disposed upon six
posts, standing on a horizontal base of 74 feet, or six parts of
the French Semaphore, attached to a mast 73 feet high, would
be required for effecting a similar object. As for the Shutter
Telegraph, we must leave it out of the question, for 20 boards
would be required, covering, together with their frame, a space
of monstrous magnitude, and forming signs that would be a
perfect chaos.. . .
- 2. Two parts of my Telegraph, which may either be dis-
posed on a horizontal base of 18 feet, or may be attached to a
single post 25 feet high, will exhibit, by two changes, every
word and sentence of a Dictionary of 80,000 articles.

* Having only two hands, a man cannot turn more than two levers, or indices,
each havinga complete circular motion, at the same time. Hence it is impossible
for one man to work properly, three perfect Telegraphic arms, like those of the
French Semaphore. But any simple aoxiliary to the two-armed Telegraph, hav-
ing only one position, may be worked by a stamp of the foot, acting on a pedal,
This was the method suggested to me, for moving the day indicator, at the time
that I tried the experiment, before alluded to, of increasing the power of the
Telegraph, by exhibiting that part of the machine in two positions, (See Page 24).
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* Three parts of Mr.  Edgworth’s Telegraph, 'disposed on a
horizontal base of 32 feet, or four parts of the French Sema-
phere, attached to a mast of 49 feet, are required for eﬂ‘ectmg a
similar object.

Henoe, by adopting pairs of arms upon my principle, instead
of independent arms, on Mr. Edgworth’s, or on the Semaphoric
principle, there will be a saving in all cases, either of base, or
of height, accompanied by a corresponding saving of materials
and weight. The comparative power of these three: methods,
stated more precisely, is as follows.

One part of my Telegraph yields 27 distinct signs, one part
‘of Mr. Edgwoerth’s 7, one part of the Semaphore 6.

Two parts of my Telegraph yield, on different posts, 783
signs, on the same post 615. Two parts of Mr. Edgworth’s
 Telegraph yield 63 signs: two parts of the Semaphore 48.:

' Three parts of my Telegraph yield, on different posts,
21,951 signs, on the same- post 18,551. Thiee parts of Mr.
"Edgworth’s Telegrapb yield 511 s:gns three parts of the Sema-
phore 342, -

 Four parts of my Telegraph yield, on different posts
'614,655 signs; on the same post 208,143. Four parts of Mr.
Edgworth’s Telegraph yield 4095 signs:  four parts -of ' the
‘Semaphore 2400. '
- Five parts of Mr. Edgworth’s Te]eg-rapb for it is neédless to
‘'go farther with mine, yield 32767 signs" five parts of the
"Semaphore yield 16,806. :

Six parts of Mr. Edgworth’s Telegraph yield 262,143 sig'ns H
six parts of the Semaphore yield 117,648.
‘Here it also appears useless to proceed farther with either of

 these two methods, for as the parts of each, taken singly, are
inadequate to express the letters of the alphabet, the only ob-
ject in extending them would be to enable them to meet the
“ whole contents of a Telegraphic Dictionary, for which one weuld
“suppose that 100,000 ‘articles might suffice. The inventor of
‘the great French Semaphoric Telegraph said to have been
erected in 1796, must, however, have thought differently, since
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he constructeq it with seven paxts, thereby obtaining no less

-

men arerequired, one of whom is employed selely in observing
with the telescape, noting down the signs exhibited, andindirect-
ing the other, who is the operativesignalman. Inthe intermediate
-stations of a Telegraphic line, after the latter has exhibited the
sign required, he runs to a.second telescope fixed in.the con-
trary direction, and as soon as he sees that the same sign is
.duly repeated by the next corresponding station, he reports it
10 .the direcoting signal man, returning at the same time to the
levers, in readiness to exhibit a new sign when ordered. The
«directing signal man mugst.of course wait, wntil he receives such
report, after each successive sign, before he orders another to
be exhibited. If a mistake should he observed in the repetition
of any sign, the operative signal wan at the first station, must
shake that arm, of which the position has not been properly
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repeated at the mext ‘When two Telegraphs only are in
communication with each other, the directing signal man is, of
course, the sole observer. The télescopes used must always be
properly pointed and firmly fixed, without the necessity of hold-
ing them in the hand. Attending to this precaution, we ascer-
tained, thwt the Jongest messages may be made and repeated,
by day, at the average rate of 8 signs per minute; which degree
of expertness was attained after two or three days’ practice, by
two young officers of Engineers, and two non-commissioned offi-
cers, none of whom had any previousknowledge of telegraphing.*

Tt ought to have been observed before, that in time of war,
the Universal Telegraph may be particulaily useful in the field,
but especially in the encampment of a besieging army, or in a
defensive position, and in this case, as well as at Sea, the noc-
turnal signals, which inay gemerally be dispensed with af per-
manent inland statiens, as was before observed, will be no less
important than the day signals. Also, that the regular horizon-
tal distance of she indicator light, may be diminished about ith,
without imeonvenience.

Im reforence to the mechanical coamstruction, a friend ac-
quainted with the effects of climate in India, has recommended,
that in that country, no iron shadl be used:in ¢he censtruction,
and no wood, excepting the post, which may be of teak, and
the nocturnal indicator rod, amd brace, which may ibe of
‘bamboo. The pannels of the arms, and of the day indicator,
to be of light copper plate. All the other parts to'be of brass

or of bronze.} :

* The night signals, although equally distinct, cannot be made quitese quick,
as itis not proper to move the arms too rapidly, after the lanteras are fixed.
It is to be understood, that in sendimg a message, the whole of it must be

-written:down, and the proper signs found, bﬂy a reference te the Telegraphic Ke
or Dictionary, before the director, at the first signal station, sets the Telegnp‘
towork. Also thatin receiving a message, there should be no attempt made to

Iedgl:r it, until the . ,
.t The agms of thi?resent Admiralty Semaphores.are counterpoised bya mass
of lead, at the head of each, This ‘method is altogether incompatible. with the
eccasional use of lanterns, otherwise it would be the best for; permanent
stations, where lightness is not an object. Since the first sheet of this paper was

rinted, I have ascertained ‘by experiment, thatim working a Tele, ic arm
iy a rope, it is best to use pulleys with. uiuanln grooves, or with notches of
the same form, cut into projecting cleats, fixed to their circamference, in which
case, the turns of the roﬁ &ld‘ewribed in page 10), which are extremely incon.
venient in practice, may ispensed with.

THE END,
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o ExpLAanoiv OF THE PLATES.

PLA’I‘RS I and II. THE Umvznsu. TELEGRAPH.
,The former explains the construction, the latter shows the appearance of
the Telegraphlc signs.

- Pu'rn III VAmovs TELEGRAPHS, drawa on the same seale
Fig. 1. Dr, Hookes Telegraph, invented in 1684, showmg one. of
his symbols and the chamber or reservoir for containing them.
Fzg 2. The original French Telegmph of M. Chappe, adopted in
, 1793, sometimes called the T Telegraph.
Fig. 3. Mr. Edgworth’s first Plan, by him styled ¢ the Tellograph,”
’ invented in 1794. "
Fzg 4 The’ Rev. J. Gamble’s Shutter Telegraph, inventedin 1796
Fzg “The first Admiralty Telegraph, on the Shutter pnnclple, pro-
’ posed by Lord G. Murray, in 1795. '
"Fig. 8. The Rev. J. Gamble’s Radiated Telegraph; 1795.
th 7. Mr. Gamets Telegraph, invented in 1794, or 1795.
Fig. 8. 'The first French Semaphoric Telegraph, said to have been
“erected on the Palace of the Thuileries, in 1796.
Fig. 9. Mr. Edgworth’s final plan of the Tellograph, 1796.
‘Fig. 10. --Idea of a Two-armed Telegraph, having one arm in the
« .* form of & cross, the other in the shape of a Sword Cuﬂer’s slgn,
, suggested to Mr. Edgworth, in 1796. -
' Hig.,11. . The French Coast Telegraph, called the Semaphore, sald to
", . .have been invented in 1803. .
F}y. 12. ~ Captain Pasley’s first Polygrammatic Telegraph, mvented
. in 1804, published in 1807. -
Fzg 13. Lieut.-Col. Macdonald’s ShutterTelegraph, pubhshedm 1808.
Fig. 14. Captain Pasley’s second Polygrammatic Telegrapb pub-
' lished in 1810. :
-.Fty. 15. Rear-Admiral Sir Home Popham’s Land Semaphore, adopt-
| ed by the Admiralty, instead of the Shutter Telegraph, in 1816.
Fig.16. Sir Home Pophain’s Ship Semaphore, also established in 1816.
.Fig. 17. A Shutter Telegraph recently proposed in India, by Captam
' Swmey, of the Bengal Artillery.
Fig. 18. Lieutenant-Colonel Pasley’s Universal Telegraph, as im-
' proved in 1822, upon his original plan of 1804.

'l‘owmns and Burrlll, Printers, Chatham.



m
ot
=
-
z
3
.
<
s -
™
i
=
z
S




Digitized by GOOS[(’,



PLR.

"UNIVERSAL TELEGRAPH.

- i

TABLE ot the SIGN'S or COMBINATTON'S:

“Appeararnce. dppeararnce.

\Pnsitions L

By Day| By Vight ' By Day ByNight.
1 e o ' 25 i ! oo oo
°e | oo
2 cooc . 28 T J 6000
. A ) i
3 o 27 | oeoce
| 2

34

o ° 35’

6' o 0. 36

e g

12 °0 o0 AS o 0°
- 1 - -
i 13' ° " o o o ‘
14 o o A7 o ;

o
°°
%‘
— |- A
N
o
o O

Il 15

16

[ o 67

17

23 Y :o STQP

24

&

°o0o0 FINTSH

Dramnnon Stene by R.Idene.



Digitized by GOOS[G



—_— - o _ - -

PLn
VARIOUS TELE GRAPHS

drawn ore. the same Scale.

Y,

Drown o Stone by R.Howe.



Digitized by GOOS[C



Correcrions of ERRORs of the PrEss in the Note to Page 22.

Line 15. Mr. Mac Arthur’s Nocturnal Telegraph was published in 1799, not
in 1797, ' :

* Line 29. Vice-Admiral Sir B. Hallowell’s experiments on Nocturnal Signals

were tried in 1810, not in 1801.



Digitized by GOOS[C

e -






Digitized by GOOg[@






Digitized by GOOg[@



