











































































































































































































































































































































































































































































































































































































































































































CHAPTER OF ESTIMATES.

As a guide towards estimating the probable duration of a
journey, experience shows that 10 English miles per day,
measured along the road, or, what is much the same thing, 6
geographical miles, measured with a pair of compasses from
point to point, is, taking one day with another, and including
all stoppages of every kind, whatever be their cause, very fast
travelling for the same caravan; and in arranging an outfit
for an exploring expedition, not more than half that speed
should be reckoned upon. .Indeed, it would be very credit-
able to conduct the same caravan 1000 geographical miles
across a rude country in six months.

For shorter distances, tricks may be played with the cattle.
The pace of a caravan across average country is 2} miles
per hour, or 2 geographical miles, as measured with the com-
passes from point to point, and not following the sinuosities
of each day’s course; but every minute lost in stoppages
by the way must be recorded, and subtracted from the whole
time spent on the road. A careful traveller will be surprised
at the accuracy of the results obtainable in this way. These
data have no reference to a journey which may be undertaken
at a dash, or to one where the watering places and pasturages
are well known; but to one of considerable length, in which
a traveller must feel his way, and where he must use every
caution not to exhaust his cattle, lest there should be an un-
expected call for exertion which they might prove unequal to
meet. :
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But persons who have never travelled, and very many of
those who have, from neglect in analysing what has actually
been performed by them, entertain most erroneous views on
these matters.

Outfit.—To make an expedition effective, it is not possible
to contrive any large reduction in the detailed list that is
appended to the close of the chapter, which, on the other
hand, omits no object of any real importance, having been
gone over very carefully. The result of the estimates is this,
—that to know what is the minimum weight that has to
be carried by an expedition in rude countries, where nothing
except solid food and water can ever be obtained, we must
fill up the following formula, and add the whole together :—

FORMULA.
1bs.
Stores for common use, not articles of consumption, and there-

fore to a great degree independent both of the number of the

party and of the time reckoned on for the expedition (the de-

tails are given, p. 232, 3, 4, under the heads of Various, 95 1bs.;

Stationery, 80 lbs. ; Mapping, 81 1bs.; Natural History, 301bs. ;

leaving a margin for extras of 14 1bs)) . . . 200
~ Stores for the white men of the party, not articles of consump-

tion, as clothes, bedding, share of cooking things, and those

rations of water and food that have always to be carried from

stage to stage, whatever the extent of the journey may be;

60 lbs. weight for each white man (p. 234) . .

Allowance of articles of consumption to the white men of the
party, viz. salt, tea, coffee, tobacco, powder, shot, &c.; 8 lbs.
per month to each white man (p. 285) . .

Stores for the black men of the party, not articles of consnmp-
tion, as described above; 30 lbs, welght for each black man
P-235) . . . .

Allowance of articles of consumptlon to the black men of the
party, viz. salt, coffee, presents, &c. ; 3 Ibs. per month to each
black man (p.236) . . . . . . . .

Extras, viz. :—
Those pack-saddles that are carried in the waggon as a reserve,.
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Ibs.
including girths, straps, large leather bags for stowing the
articles in, and mackintosh overall to keep the pack dry,
80 lbs. each . . . . . .

Water tanks, 40 1bs. each (p 16) . . . . . .

Water kegs, 15 1bs. each (p. 14) . . .

Heavy ammunition (1 1b. weight gives 10 shots)—otherwise eu:h
armed man is supposed to carry a long double-barrelled rifle
of very small bore, say 70, and ammunition for these is al-
lowed for above

Presents, from 50 1ba. to, it may be 300 lbs. or more (p 227)

Total weight necessary to be carried
Special extras, as actually weighed, not estimated . .

Total

If meat and bread have to be carried, the burden is enor-
mously increased, for each man’s daily ration of these things
weighs 81bs.; but see p. 76 for lighter kinds of food.

Slaughter animals carry themselves; however, their cattle-
watchers swell the list of those that have to be fed.

Now to transport this weight of things across a wild and
unknown country, we estimate that—

1bs.

An ass will not carry more than about (net weight) . . 65

A small mule . . . . . . . 90

Ahorse . . . . . . . . e . 100

An ox of an average breed . . .. 120
A camel (who rarely can be used by an explorer, see

p-169) . . . . . . . . . . 300

It is very inconvenient to take more than six pack animals
* in one caravan that has to pass over broken country, or so
much time is lost in re-adjusting packs, that its progress is
seriously retarded.

An animal, camels always excepted, will draw upon wheels
about two and a half times the weight he will carry.
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1bs.

A light cart, exclusive of the driver, should not carry more than . 800
A light waggon, such as one or two horses would trot with along a

turnpike road, not more than . . . 1500

A waggon of the strongest construction, not more tbm . . 3000

A fair estimate in commissariat matters is as follows:—

A strong waggon full of food carries 1000 full-day rations.

A slaughter ox yields, as fresh meat 80 ”»
A fat sheep yields ” » 10 »
The pack of an ox carries . . 40 »
The pack of a horse ,, . . 30 v

N.B. Meat when jerked loses about one-half of its nourish-
ing powers.

1 ]
List oF SUPPLIES, WITH THEIR WEIGHTS, THAT HAVE TO BE

CARRIED BY AN EXPEDITION IN A COUNTRY THAT YIELDS
NOTHING BUT OCCASIONAL SUPPLIES OF MEAT AND WATER.

- STORES FOR COMMON USE.
Various—
1bs.
One or two very small, soft-steel axes; a small file to sharpen
them ; a few additional tools (see p. 135) ; spare butcher's knives 8
A dozen awls for wood and for leather, two of them in handles;
two gimlets; a dozen sail needles; three palms ; a ball of sewing-
twine ; bit of bees’ wax; sewing needles, assorted ; a ball of

black and white thread ; buttons; two tailor’s thimbles . . 3
Two penknives; small metal saw; bit of Turkey hone; large

scissors; corkscrew . 1}
Spring balances, from { 1b. to 5 lbs., and from 1 lb to 50 Ibs. (or

else a hand steelyard) . . . . . . .11

Carried forward 14
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Ibs.
Brought forward 14
Fish-hooks of many sorts ; cobbler'’s wax; black silk; gut; two
" or more fishing-lines and floats; a hrge ball of line; thin
brass wire, for springes . 2
Ball of wicks, for lamps; candle mould s few corh lnmp of
sulphur ; amadou 14
Medicines (see p. 219) ; a scalpel a blnnt-pomted bufoury, lnd
good forceps for thorns . 1
A small iron, and an ironing ﬂmnel clothe&bmh bott.le of
scouring-drops . . . 3
Bullet-mould, not a heavy one; blt of iron plate for [ hdle . 0}
Gun-cleaning apparatus; turnscrews; nipple-wrench; bottle of
fine oil ; spare nipples . . 2
Two mackintosh water-bags, shaped for the pack-uddle, of one
gallon each, with funnel-shaped necks, and having a wide
mouth (empty) . . . . 24
Compogition for mending them, in two sma.ll bottles anda spare
piece of mackintosh 03
Spare leather, canvas, and webbmg, for gu-ths nug-s and
buckles . . 20
Two small patrol tents poles, md pegs (p. 46, &c) 30
Small inflatable pontoon for one, or even two, men (p. 108) 10
Small bags for packing the various articles, lndependent]y of the
saddle-bags . 4
Mackintosh sheeting oven.ll to keep the pnck dry 4
95
STATIONERY—
Two ledgers ; a dozen metallic note-books ; paper S
Inks; pen; pencils . . . . . . . 23
Board to write upon . . - .2
Books to read, say equal to six vols the ordmary size of novels
and maps . . . . 73
Bags and cases . . . . 3
Sketching-books, colours, and pencils . 6
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MarpiNe INsTRUMENTS (see following Chapter, p. 199)}—

lbe.

Two sextants ; horizon and roof ; lanthorn ; two pints oil ; tele-

scope for occultations; thermometers; watches; stand for
either sextants or telescope . . . 18
Protractors ; ruler; compaases; measunng-ta.pe, &c. .. 3

Raper's Navigation ; Nautical Almanack; small tables, and smﬂl
almanacks; star maps . . . . . . 4
Bags and baskets, well wadded . . . . . . 6
31

Naruran Hisrory (for an occasional collector)—
Arsenical soap, 2 1bs. ; camphor, 4 1b.; pepper, } 1b.; bag of
some powder to absorb blood, 2 lbs.; tow and cotton, about
10 1bs. ; scalpel, forceps, scissom, &c., 31b.; sheet brass, stamped
for labels, 11b. . . 16
Pill-boxes ; cork ; insect-boxes; pms t.m for catchmg, and keep-
ing, and killing, animals; nets for butterﬂxes, (say, bags

andall) . . . . . . « . . . 10
Geological hammers, &e. . . . . . . . . 4
30

(I make no allowance for the weight of specimens, for these
accumulate as stores are used up, and seldom in a faster
proportion.)

PRESENTS, AND ARTICLES FOR PAYMENT AND ExcHANGE—
They are usually of far greater weight than all the above things put
together; 100 lbs. weight of beads does not go far in Africa.
Tobacco is the lightest and most generally-prized article of any.

WEIGHT OF STORES, NOT ARTICLES OF CONSUMPTION, FOR EACH

WaIiTE MAN oF THE PARTY—
1bs.
Clothes (see list, p. 57); mackintosh rug; ditto sheet; blanket-
bag ; spare blanket . . . 30
Share of plates, knives, forks, spoons, panmkms, or bowls . . 2

Carried forward 32
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lbs.

Brought forward 32

Share of cooking things, iron pots, kettles, &c. . . . . 8
Spare knife, flints, steel, tinder-box, tinder, four pipes . . 2

Reserve :—
Five days of Jerked meat, at 8 1bs. a day (on anaverage) . . 15
Two quarts of water (on average), 4 lbs.; share of kegs, 41ba. . 8

60

(These are not properly * articles of consumption,” as they
have to be carried in reserve whatever the length of the
journey may be.)

ARTICLES OF CONSUMPTION, CALCULATED FOR A S1x MoNTHS
JOURNEY, FOR EACH WHITE MaN—

1bs.
Tea and coffee, 9 1bs. ; tobacco, 6 1bs. ; salt, 6 1bs.; pepper,11b. 22
Brandy or rum occasionally served out . . 6
White sugar, 2 lbs.; arrowroot, 1 1b.; dried onions, &c., 8 lb . (]

About 200 rounds of ammunition to American rifles, 70 bore,
with reserve powder and caps, i.e. Minié bullets, ready cast in
spelter, 5 lbs.; powder, 8 1ba. ; 400 caps; thin calico for patches,

11b. . . . .9
Bags, 6 1bs. . . . . . . . . . . . (]
(Or at the rate of 8 lbs. per month.) 49

SToRES, NOoT ARTICLES oF CONSUMPTION, FOR EACH BLACK
MaN—

1bs.
Bedding, &c. . . . . . . . . . . 9
Meat and water, as above (about) . . . .. 19
Share of cooking things . . . . . . .« . 2
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ARTICLES OF CONSUMPTION, CALCULATED FOR StXx MONTHS, FOR
EACH Brack Man—

Tobacco, 6 1bs. ; salt, pepper, &ec., 5 1bs. . . .11
Presents which mll have to be made him from time to tune . 6

(Or at the rate of 8 1bs. per month.) 17



INSTRUMENTS

FOR TAKING OBSERVATIONS AND DRAWING UP A MAP.
§ 1. Outfit. § 2. Substitutes for Instruments.

§ 1. Ourmir.—It will add greatly to the interest which a tra-
veller may take in drawing up a large and graphic route map
of his journey, to be assured of the extreme ease and cheap-
ness with which copies of such a map may be multiplied to
any extent by a well-known process in lithography; since these
being available for distribution among persons interested in
the matter, will prevent his painstaking from being lost to the
world.

The method I refer to is that of autographic ink and paper ;
they can be obtained, with full instructions, at any lithogra-
pher’s shop. The paper is prepared by being glazed over with
a composition, and the ink is in appearance something like
Indian ink, and used in much the same way. With a pen
and this ink, and upon this paper, the traveller draws his
map ; they are neither more nor less difficult to employ than
common stationery, and he may avail himself of tracing-
paper without danger. He has one single precaution to
guard against, which is, not to touch the paper overmuch with
his bare hand, but to keep a bit of loose paper between it
and the map as he draws.
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As soon as finished, the map is taken to the lithographer,
who puts it face downwards on a stone, and passes it under
his press, when every particle of ink leaves the surface of the
paper, and attaches itself to the surface of the stone precisely
as though it had originally been written there: the glaze on the
paper, which prevents the ink from soaking into it, makes
this transference more easy and complete.

The stone can now be worked with, just as a stone that has
been regularly lithographed ; that is to say, printing-ink may
be rubbed over it, and impressions taken off to any amount.
It will be observed that the writing on the paper comes off
reversed upon the stone, and is re-reversed, or set right again,
in the impressions that are taken from it.

The lithographer’s charges for furnishing autographic ink
and paper, working the stone, striking off fifty copies of a
folio size, and supplying the paper (common white paper) for
the copies—in fact, every expense included—need not exceed
ten shillings, and may be much less.

If, before drawing out his map, the traveller were to go to
some working lithographer, and witness the process, and
make two or three experiments in a small way, he would
naturally succeed all the better. A map drawn on a large
scale, though without any pretension to artistic skill, with
abundance of profile views of prominent landmarks, and
copious information upon the routes that were explored,
written along their sides, would be of the utmost value to
future travellers, and to geographers at home.

1 reprint here part of a short paper that I have communi-
cated to the Royal Geographical Society, and which will be
found at the end of their volume for 1854. In addition to it,
communications are also published there from Lieutenant
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Raper, Captain Fitzroy, Admiral Smith, Admiral Beechey,
and Colonel Sykes; the whole being collected under the title
of * Hints to Travellers.”

My own object was to suggest a complete and efficient out-
fit of simple instruments to explorers; to which end I gave the
following list. I must, however, premise that I am ignorant
of the merits of the many instruments lately designed by the
Astronomer Royal of Scotland to supersede the sextants, &c.,
in common use.

LIST OF INSTRUMENTS.

A SEXTANT—

A sextant of five-inch radius, light in weight, by a first-rate maker
divided clearly, and on platinum, to quarter degrees. It must have
a ground-glass screen fixed in front of the reading-off lens, to tone
down a glaring light, and a coloured glass to screw on to the telescope
for index error purposes, in addition to the coloured shades.

The handle must be adapted for fixing on the telescope stand.

(It is recommended by Admiral Beechey that the travellers sextant
should be on a plan which will measure accurately any angle, and
that its telescope should have a horizontal line in its focus, and be
fitted with a spirit-level, after the manner of levelling instrumenta;
for when so fitted and screwed to a stand, altitudes of hills, and of
stars when low, may be observed with it.)

A sextant of three-inch radius, graduated boldly to half degrees, in a
leather case, like that of an azimuth compass, suitable for slipping
on to a leather belt and being worn round the waist, if required.—
Reserve, a second five-inch sextant, or other angular instrument of
whatever kind the traveller may wish to take.

ArrIficiaL Horizon—
The trough must not be less than 81 inches, inside length; it must be
of the usual construction for filtering the mercury when it is poured
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in. The glass screen must be a folding one, and by a first-rate
maker.—Reserve, one spare glass and a strong two-ounce glass bottle
full of mercury, wrapped up loosely in a roll of clothes, and well tied
up and labelled.

(The trough should rest on a metal plate, the size of a thin octavo
book, with three knobs of an inch long for legs; this gives a steady
rest when the ground is uneven, and raises it above the grass, &ec.
Dark or inky water will do nearly as well as mercury.—Report of Sub-
Committee.)

WarcE— ,
A common, strong, silver watch, not too heavy, with.an open face and
a second-hand ; it must wind up at the back. The hands should be
black steel, not gilt, and they and all the divisions should be very
clear and distinct. The performance of the watch is really a very
secondary matter. 4l. is quite enough to give for it.—Reserve, at
least two other watches of the same character; these should be
rolled up separately, each in a loosely-wrapped parcel of dry clothes,
say of old stockings, and they will never come to harm : they should
be labelled, and rarely opened. Half a dozen spare watch glasses,
fitting easily; two to each watch. Three spare watch-keys; one
might be tied to the sextant-case, one wrapped up with each watch.

Compass—

An azimuth compass, graduated from 0° to 360°; and if the maker
understands how to do it, have a shield of brass cut ont here and
there, to admit light, fixed over the glass.—Reserve, two spare glasses
and a second azimuth compass.

Three common pocket compasses, from an inch to an inch and a half
in diameter. Their needles must carry cards graduated, like those
of the azimuth compass, from 0° to 360° in addition to the points.
These compasses should be very light in weight, have plenty of
depth, and be furnished with catches. The needles should work
steadily and quickly. Avoid one that makes long, slow oscillations.
(See p. 125.)

TELESCOPE—
One of 2%inch object-glass, for observing occultations of small stars,
and eclipses of Jupiter's satellites. The buyer should test it on the
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satellites, and be himself satisfied of its power before concluding the
bargain,

STANDS—

A clamp, to screw into a tree or & block of wood for the purpose of
holding the telescope or sextant; one with three legs is perfectly
useless to a traveller, for he has no table or anything else to put
it on.

The ordinary telescope clamp makes a very good rest for a sextant, by
clamping a rod of wood, one end of which is weighted as a counter-
poise, and the other, ending in & neck, is pushed through an auger-
hole in the sextant handle, with a linch-pin stuck through its pro-
jecting end. Smooth action is not at all wanted for a sextant-rest.

THERMOMETERS—

Two boiling-point thermometers. (Try them yourself against s good
barometer to learn their index errors, at least ; and recollect that for
all purposes of determining heights, common water does just as well
as distilled water.)

Two or three common thermometers, graduated to 160° at least, if for
hot climates. ) .

A pot arranged to boil the thermometer in.

LANTERN—

I can only suggest a “bull’s-eye,” which was what I used: I wish I
- knew of a better. A small ball of spare wick. Abundance of lamp-
oil.

MarPPING INSTRUMENTS—

Protractors—1 large circular brass one, 4 or 5 inches in diameter; 2
semicircular brass ones of 3} inches; all graduated, like your com-
passes, from 0° to 360° and not twice over to 180°.

A station pointer for protracting sextant angles.

Two or three rulers, of 1 foot each, in ivory; a small square; a set of
scales; small parallel rulers; compasses with pencil and pen; small
pair of reserve compasses; fine ruling pen; a dozen artists’ pins.
Medium-size measuring-tape, say 12 yards; pocket ditto, 2 yards.

M
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ADDITIONAL INSTRUMENTS, NOT NECESSARY, BUT CONVENIENT—
A pedometer of the best construction.
An Adie’s sympiesometer.
I can hardly recommend an explorer to have anything to do with either
& chronometer or a"mountain barometer.

STATIONERY—

A light board of the very best mahogany, to rule and draw upon, as
large as the writing-case will hold, say 11 inches by 7.

Plenty of metallic note-books, with spare pencils, all of one size, say
5 inches by 8}, or larger, with a leather pouch, having a flap button-
ing easily over, and sewn on to the belt, to hold the one in use.

Two (or three) ledgers of strong ruled paper, 11 inches by 7, each with
a leather binding ; the pages should be numbered, and journal obser-
vations, agreements, sketches, and every single thing that is written,
written in them. :

Plénty of spare paper; it should be smooth, sufficiently thick, and fold
up into 11 inches by 7.

A sheet of blotting-paper cut up and put here and there in the ledgers.

Tracing-paper, both black and transparent.

Blank Map ruled for latitude and longitude.

Two dozen steel pens and holders; half a dozen fine drawing and
holder; half a dozen FH pencils; half a dozen HB ditto.

Two penknives; India-rubber cut up in 5 or 6 bits.

Ink-powders (in default of vinegar, use plain water). Red ink.

Paints, one cake or half a cake of each—viz. Indian ink, lake, cobalt,
gamboge, ox-gall—in a small tin case.

Half a dozen common paint brushes, one or two of which are kept in
the case.

Boogs—

Raper’s Navigation.

Nautical Almanack for current and future years, well bound.
Tables of Logarithms of Society of Useful Knowledge, well bound.
Tables for boiling-point thermometers.

Celestial Maps (uncoloured), pasted on canvas (and learn how to use
them).
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Three or foar emall 6d. or 1s. almanacks of any kind ; the Nautical is far
too cumbrous and on too bad paper for daily use (Hannay and Die-
trichsen’s gives a vast deal of informatiom; the Seaman’s Almanack,
White’s Ephemeris, &c.; they are all useful to select and cut tables

- out of).

The best maps of the country you are going to that are to be got.

§ 2. SUBSTITUTES FOR INSTRUMENTS.—A horse, whether walk-
ing or trotting, takes pretty nearly 1000 steps' to a mile, so
that if your route map be on the scale of an inch to the mile,
100 of his paces will be represented by the tenth of an inch.
The habit of counting paces in a mechanical way is soon
acquired by a traveller, who should make use of a rosary of
beads to record them, shifting a bead from one side to the
other after each 100 paces; then, if every tenth bead be a large
one, it will represent a mile.

A traveller, when the last of his watches breaks down, has no
need to be disheartened from going on with his longitude ob-
servations, especially if he observes occultations and eclipses.
The object of a watch is to tell the number of seconds that
elapse between the instant of occultation, eclipse, &c., and
that, a minute or two later, when the sextant observation for
time is made; and all that it actually does, is to beat seconds
and to record the number of beats. Now, a string and
stone swung as a pendulum will beat time; and a native -
who is taught to throw a pebble into a bag at each beat will
record it; and for operations that are not tedious, he will
be as good as a watch. The rate of the pendulum is, of

course, determined by taking two sets of observations, with
three or four minutes’ interval between them; and if the
distance from the point of suspension to the centre of the
stone be 39 inches, and if the string be thin and the stone

very heavy, it will beat seconds very nearly indeed.
MR
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Units of length.—Pacing should be practised, and also span-
ning, and fathoming with outstretched arms. It is well to dot
a scale of inches on the gun-stock and pocket-knife.

Angles, to measure.—1 find that a capital substitute for a
very rude sextant is afforded by the outstretched hand and
arm. The span between the middle finger and the thumb
subtends an angle of 15°, and that between the forefinger
and the thumb an angle of 11}°, or one point of the com-
pass. Just as a person may learn to walk yards accurately,
so may he learn to span out these angular distances
accurately; and the horizon, however broken it may be, is
always before his eyes to check him. Thus, if he begins
from a tree, or even from a book on his shelves, and spans all
round until he comes to the tree or book again, he should
make twenty-four of the larger spans and thirty-two of the
lesser one. These two angles of 15° and 11}° are particu-
larly important. The sun travels through 15° in each hour,
and therefore, by “spanning ” along its course, as imagined,
from the place where it would stand at nbon (aided in this by
the compass), the hour before or after noon, and, similarly,
after sunrise or before sunset, can be instantly reckoned.
Again, the angles 80°, 45°, 60°, and 90°, all of them simple
multiples of 15° are by far the most useful ones in taking
rough measurements of heights and distances, because of the
simple relations between the sides of right-angled triangles
whose other angles are 80°, 459, &c. As regards 11}°, or one
point of the compass, it is perfectly out of the question to
trust to bearings taken by the unaided eye, or to steer a steady
course by simply watching a star or landmark, when this hap-
pens to be much to the right or the left of it. Now, nothing
is easier than to span out the bearing from time to time.

Yquaring.—As a triangle whose sides are as 3, 4, and 5,
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must be a right-angled one (since 5* = 8% 4 47), we can always
find a right angle very simply by means of a measuring tape.
We take a length of 12 feet, yards, fathoms, or whatever it
may be, and peg the two ends of it, close together, to the
ground. Next a peg is driven in at the third division, and
then the third peg is held at the twelfth division of the cord,
which is stretched out till it becomes taut, and the peg is
driven in. These three pegs will form the corners of a right-
angled triangle.

Measurements, dc.—To show how the breadth of a river may
be measured without instruments and without crossing it,
I have taken the following useful problem from the French
“ Manuel du Génie.” I may remark that those usually given
by English writers for the same purpose are, strangely enough,
unsatisfactory, for they require the measurement of an angle.
" 'This plan requires pacing only.

To measure A B, produce it any distance A
to p; from D, in any direction, take any
equal distances, pc, cd, and produce B¢
to b, making cb =¢B; join db and pro-
duce it to a, where ac produced inter-
sects it; then ab is equal to A8. In
practice, the points ¢, &c., are marked a
by bushes planted in the ground, or by

B
men standing. 3 S
Sun-dial—Fix, as you best can, a rod
or the edge of a plank so as to point b

exactly to the Pole—to the North Pole in
the north hemisphere, to the South Pole
in the south one. This is the one essen-
tial point of dial-making, because it en-
sures that the shadows shall fall in the &
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same direction at the same hours all the year round. Asto
knowing where to mark the hour lines on the ground, or wall,
on which the shadow of the rod falls, it is best to use a watch
or whatever makeshift means of reckoning time be at hand.
Calculations are too troublesome, unless the plate is quite
level, or vertical, and exactly facing South or North, or else
in the plane of the Equinox.

Signals.—See p. 121.

Sound flies at 380 yards a second in round numbers; it is
easy to measure rough distances by the flash of a gun and its
report, for even a storm of wind only makes 4 per cent. dif-
ference in its speed one way or the other.

Compasses.—See p. 125.

Alphabetical lists.—Every explorer has frequent occasion to
draw up long catalogues in alphabetical order, whether of
words for vocabularies, or of things that he has in store; now
there is a right and a wrong way of setting to work to make
them. The wrong way is to divide the paper into equal parts,
and to assign one of them to each letter in order. The right
way is to divide the paper into parts of a size proportionate to
the number of words in the English language which begin
" with each particular letter. In the first case, the paper will be
overcrowded in some parts and utterly blank in others; in the
second, it will be equally overspread with writing; and an
ordinary sized sheet of paper, if closely and clearly written,
will be sufficient for the drawing up of a very extended cata-
logue. A convenient way of carrying out the principle I have
indicated, is to take an English dictionary, and after having
divided the paper into as many equal parts as there are leaves
in the dictionary, to adopt the first word of each leaf as head-
ings to them. It may save trouble to my readers if I give a
list of headings appropriate to a small catalogue. We will
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suppose the paper to be divided into fifty-two spaces—that is
to say, into four columns, and thirteen spaces in each column
—then the headings of these spaces, in order, will be as
follows :—

A dul pal son
adv eve per sta
app fin ple str
bal gin pre sur
bil hee pro tem
bre imp que tos
cap int rec tur
chi k reg unb
col lan ris une
com mac sab ven
cra mil sea wea
dec nap sha wor
dis off siz Xyz
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