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PREFACE.

Tt is & plant of very ancient growth, as witness the riddle of
the Sphinx, solved by (Edipas, and the enigma wherewith
Samson confonnded his Philistine adversaries. Homer is
said by Plutarch to have died of chagrin at being unable to
guess a riddle; and folklore abounds in instances whers
the winning of a princess, or the issue of some perilous

" adventure, is made to depend upon success in solving some
. puzzle; verbal or otherwise. In more modern times grave
. mathematiciang, like Cardan and Euler, have not disdained to

employ their leisure in the fabrication of « posers” for the

-puzzlement of their less erndite compeers,

- The chief difficulties I have found in compiling the present

: colléetion have been nomenclature and classification. In view

f the varieties of taste, some preferring & mathematical,

vgome & mechanical problem—-one person s trial of skill,

another an exercise of patience—it seemad desirable t0 have
88" many categories ag possible.  On the other hand, the
inore numerous the divisions, the more difficult does it be.
ome 0 assign a given puzzle definitely to ome or another.
n many instances the same item might with equal propriety
o classed under either of geveral categories,
Nomenclature presents even greater diffionlties. The
e title is often applied, with more or less appropristeness,

to two or three different puzzles. For example, there are
some half-dozen “ cross ” puzales, more or less unlike, yet all

aving a8 fair claim to the title, and being scarcely distin-
i




vin Preface.

guishable by any other. Again, a mechanical puzzle ia fre-

: q'?enﬁly described in the price-lists of different dealers by

different names, the “ Arabian M yéﬁery ” of one being, say

the “ Hgyptian Paradox” or the * Ashantee Diﬂicu]ty, ” oi’

another. Others are of necessity nameless, it being impos-

sible to devise any short title which shall give any idea of T

the nature of the problem. ' e TABLE OF CONTENTS
The very wide clasy of verbal puzzles, comprising eonun- = - .

drums, enigmas, charades, etc., is here, from considerations of

space, omitted. With this excepbmn it has beenr my endea-

vour to make this little book as complete as possible, and I :

have to acknowledge a substantial debt of thanks to the many '1  Poymms Daznpeyt o Drxtanirs Anp PERSEYRRLNCE:

friends (notably Messrs. Paul Perking and Fdward Montau- = 3 © 1. The“ Piek-Me-Up" Puzzle
Pan) who have lent helping hands t0 make it 0. The field : L Il The Planet Puzzfe .

is, however, very wide, and it is almost a matter of course ; * IIL The i Dotting Fuzzle

that many “ gOOd thmgs ” ghould have been, throug-h IgDO- . IV. The Spider anfi the Flies
rance or i:‘na.dvertence, omitted. Should any reader note S 1};: Eﬂhﬂiﬂ;:;f ridge Puszle
E“Gh_ omissions, or have private information as to items of ; . VIL The Matrimonial Chair .
special merit, T shall be glad, with a view to future editions, ; ** VIIL The * Tire "B Out” Puzzle .

to be made acquainted with them, . gl};le El;ctno Ball Vo 1
e ‘' Hang Him » Puzzle

LOUIS HOFFMANN. L Bonel Bowk
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P’UZZLES OLD AND NEW.

CHAPTER 1.
PUZZLES DEPENDENT ON DEXTERITY AND PERSEVERANCE.

this first section we propose to describe a class of puzzles
ich-do'not depend wpon any secret, or intellectual process,

‘Apon some knack, only to be obtained by repeated per-
tént effort of the “try and try again " kind on the part of
) operator.*  Of these a very good example {s— ,

No. L.—The *‘Pick-Me-Up” Puzzie.

his puzzle was brought out by the proprietors of the
known serio-comic weekly of the same name, and en.

Fig. 1.

c‘&_-;some time widespread popularity. It consists of &
rieal pasteboard box, four inches in diameter by two
pth; with a glass top, as illastrated in Fig. 1.

There will acoordingly be no Kex to the Present Chapter. Any
likely. o aseist the operator will be incorporated in the text, Be-
his, he must work out the solution for himself,

B



Puzzles Old and New.

The base is occupied by o shallow cone in plaster of Paris,
with an inelined plane in the form of a spiral (but diversified
by sundry irregularities and depressions) leading to the top,
where there is o minute “crater.” A% the botfom lies o
marble, and the puzzle is to get such marble to the top and
down aguin. The marble must not be jerked into the re-
quired position (this being a comparatively easy feat), but
worked steadily up and down the inclined plane.*

To an unpractised hand the feat seems almost impossible ;
but we have seeu an expert work the ball to the top and
down again with the greatest apparent ease.

No. II—The Planet Puzzle.

This very pretty puzzle also emanated from the Prck-
Me-TFp Office. It is a shallow tray five inches in dia-
meter by three-quarters of an inch in depth, and, like the
piazele last described, closed at top with a fizxed glass lid.
(See Fig 2.) On the bottom ave traced concentric rings, re-

presenting the orbits of various heavenly bodies, with the
sun as centre. At a given point in each such orbit is a
minute depression, marked with the name and & pictorial
representation of the corresponding planet, the list com-

# There is a miniature form of the * Pick-Me-Up” Puzzle made in

brass, about the size of & erown-piece, a swan-shot taking the place of
the marble. ) .

- Pugzles of Dexterity and Peysevergiee. 3

¥ising (in addition to the Sun and Earth) Mercury, Venus,
lars, Jupiter, Saturn, Uranus, and Neptune. The heavenly
odies themselves are represented by minute marbles, of
arious sizes and colours, corresponding with the represent-
tiony of the various stars; and the task of the experimenter

0 ¢coax each marble into ifs proper position on the chart—

y no means easy matter. Indeed, by the time le sue-
eeds, the aspirant should have acquired a very fair idea

f the sizes and positions of the more important members of
he Solar System.

*
" No. IIL.—The 1 Dotting Puzzle.

This is a shallow cardboard box, with glass top, in which
“are enclosed five leaden pellets. The central space (see
:Fig, 3) is surrounded by vertical cardboard partitions, the
-only access to the centre being by means of sundry minute

drchways, cut in the lower halves of such partitions. In the

entre is printed, in “seript’” type, the word Indivisibility,

the task of the experimenter is so to manipulate the ﬁ_\’re

pellets that they shall each rest on the dot of one of the ¢'s,.
 of which has a minnte depression to recelve 1t

No. IV.—The Spider and the Flies.

This is a puzzle on the same principle, but with a differ.
erice which renders it one of the prettiest of its kind. Ibis
i little wooden tray with glass top. (See Fig. 4.)
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On the piece of cardboard which covers the bottom is
delineated a spider's web, with a depression in the centre
for the reception of the “ spider,” which is represented by s
globule of mercury, A. At different points of the web are
spots of colour, two blne and two red,. while the *“fliez” are
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Fia, 4.
represented by four circular wads of felt, a quarter of an
inch in diameter, these also being two of each colour.
The puazzle i, by means of the globule of mercury, to coax

the four flies to their proper positions, red on red, and blue -

on blue; and finally to leave the “spider” in the centre
of the web.

No. V.—The Tower Bridge Puzzle.*

An unususl amonnt of imagination has been expended
over the surroundings of this puzzle. The bottom of the
box (see Fig. 5) represents a moat, professedly dividing
Tooley Street from Great Tower Street. An inclined plane
leads from the bottom of the moat to & gallery or quay on
the Tooley Street side. This side is connected on the gallery
level with a balecony on the opposite side, the intervening
space being crossed by a narrow bridge of & somewhat pe-
culiar construction. The bridge is divided in the centre, each
half working on a very light spring-hinge, so that it rests
normally in a horizontal position, but the moment any weight
is allowed to rest upon i, it drops, and the unwary passenger

* Manufaciured by Messrs. Feltham & Co.
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ig precipitated into the moat below. The floor space of the
baleony iy divided into five squares, coloured white, black,
blue, pink, and green respectively, and at the bottom of the
moat lie five marbles of corresponding colours.

Hia. 5.

The puzzle is to get the marbles one by one up the inclined
plane, across the bridge, and into the balcony, each on its
proper colour. By a knack acquired by practicg, the marbles
can be shot across the bridge so guickly that they have not
time to drop into the moat below. Beyond this, the only
key is patience and perseverance.

’ No. VL—In the Soup.

The appliances for this puzzle (introduced by Messrs.
Perry & Co.) are s little red earthenware bowl, thres mcheﬁ
in diameter by two in height, a glass marble, and a “ spoon,

Fiq. 6.

consisting of a bit of wire set in 2 wooden handle, and
slightly curved and flattened af the opposite end. (See Fig.8.)

he bowl ia placed on a table or other flab surface, and the
puzzle is to get the marble ont with no other aid but that of
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the spoon. Tt must not be tossed or flirted out, but gently
coaxed np the side and over the edge.

This is by no means a puzzle of the most difficult kind,
but demands a steady hand and a considerable amount of
patience, the ball having a provoking way of escaping from
the spoon and falling “in the soup” again, just at the very
moment when the neophyte thinks that he has at last snc.
ceeded. With juveniles it ig invariably popular, and affords
& good deal of smusement even to older memberas of the
community.

No. VIL—The Matrimonial Chair.

This again depends upon the manipulation of & marble,
but after a different fashion. Within a eardboard box, in
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this case not glass-covered, but open, and five inches square
by one and a half deep, is constructed g sort of miniature
eircas. At one point of the cirele is fixed a little chair of
sheet brass,—the * matrimonial chair,”—and facing it (see
Fig. 7) an angle-piece of the same material, of the same
height as the seat of the chair, and with its apex about an
inch distant from it. TLoose in the box are four small
marbles of different colonrs, representing four different
characters: a blue marble standing for the gay young
bachelor; = red marble for the old maid ; a green marble
appropriately representing a bashful young man; and a
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yellow marble (uot quite so appropriately) a giddy young
irl,

& The experimenter is invited to select whichever of these

he pleases, and, without touching it, 8o to manipulate it as to

geat it in the chair. ‘

Both dexterity and perseverance will be needed to achieve
success, but there is a definite method to follow, apart from
which neither dexterity mor perseverance will be of much
avail. Having chosen a given marble, get it singly within
the angle-piece, and depress the * chaip " end of the box
very slightly, so that the marble may run down into the
angle. Then, holding the box in the left hand, with the
chair facing you, give a little fillip with the right thumb
against the bottom of the box, just below the marble; when,
if your degree of force and angle of inclination have been
discreetly calculated, the marble will jump over the screen
and rest on the seat of the chair.

No. VIIL.—-The “Tire ’Em Out” Puzzle (L’Enérvant).

This is a puzzle of French origin, It consists of a little
circular salver about four and a half inches'm dmmej:er,
rising ' gently towards the centrs, at which point there is a
slight depression. (See Fig. 8)

A marble, half an inch in diameter, islaid upon th‘e s_a.lver,
and the operator is required to work it into the pit in the
centre.® :

* Our young readers can construct 8 Irome-made version of this
puzzle in}; roggh and ready way, by glum{?’ a ring of stout cardboard
(say one inch in external, and half an inch ie internal diaweter) in ihe
cantre of an ordinary cheese-plate.
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The easiest method of getting the ball into position is to
work it close up to tho centre, and them drop the galver
with & slight jerk to s depth of half an inch or so. Wit
a little dexterity the ball may easily be caught and retained
in the centre. This method is, however, scarcely legitimate.

_g:ls?tiléil.l should be rolled, and not jerked, into f,he desired

No. IX.—The Electric Ball,

This also is a French importation. It is more of a game
than.& puzzle, though it may be presented in eithershape. 1t
consists (see Fig. 9) of a hollow elbow piece, 4 B B, to which
13 attached a sort of minfature gallows, C 0. From the

7

Fig, 9.

middle of this projects a ring, D, and suspended from its
upper arm swings a little piece of strongly magnetized iron
wire, E. A gilt cork ball, F, into which are thrust six little
irt';on ping with their heads projecting, completes the appar-
atns.

The ball being placed on the openend of BB, the operator
brings 4 to his lips and blows through the tube, endeavour-
ing to force the ball upwards through the ring, and bring
one or other of the pinheads into contact with the magnet-
ized wire, #, when the ball will remain suspendod.
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Somo little skill is required in order to blow in the right
way. The force must be gentle, but continuons. A novice
generally endeavours to blow the ball info position by a suc-

cession of quick puffs, & method which inevitably results in
failure, '

No. X.—The ““Hang Him” Puzzle (Le Pendu).

This is & variation of that last deseribed, and is productive
of even more amusement. The apparatus is in this case of
wood instead of metal. The little magnet is replaced by a
circular loop of fine. wire, about an inch in diameter, and the
bail (which is somewhat smaller than the * Electric "y is
traversed by a thin wirs, not quite two inches in length, ter-
minating at its upper extremity in a little hook, The
straight portion of the wire projects about an inch in the oppo-
gite direction. Thiy ig placed on fop of the vertical tube cor-
responding to BB in Fig. 9, the straight portion of the wire
passing down the tube.,. The experimenter then blows
through the mouthpiece, just as in the last case. The little
ball hovers in the air for a while, hook upwards, the weight
of the straight part of the wire keeping it _pretty nearly
erect, and if the neopbyte is fortunate, nltimately hooks
itself on to the liftle loop, and remains suspended, .

The blowing, as before, should be gentle, but sustained,
when the ball will flutter in the air, after the manner of
the larger ball sometimes seen on the top of a fountain, with
extremely pretty effect.

No. XI.—Bouei-Boula.*

This again is & puzzle of French origin, It consistz (see
Fig. 10) of a double bulb of blown glass about three inches in
length, in which are contained some fifty minute pellets

Fi¢. 10,

(resembling the sweets known fo children as % handreds and
thousands 7).

* Presumably an abbreviation of ¢ Boule-ci, Boule-I2,"” (a ball to this
side, & ball to that gide).
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Halt;; o'i }ilahese are red, and half whito, and the puzzle is to
Separate them, getting all the white pelleis in

bulb, and the reg intogthe other. P > mmio the one
. At first sight, one would be disposed to declaro the task
impossible, but the puzzle is really an easy one of ity kind.
The first step is to tilt all the pellets into one bulb, then
shake them till three or four of one colour, say red, lie
together near the neck. Tap the full bulb on the under side
with the finger-nail till these are one by one worked into the
opposite bulb. Then give the puzzle another little shake
till & fow more reds lie next to the red side; work these:

over, and so on, till all the reds have crossed the bridge. If,

a8 will occasionally happen, o pellet of a wrong “colonr
should find its way into the opposite bulb, it must be worked
back_again before proceeding further.

With a steady hand and light touch, five or six minntes
shonld suffice to complete the separation. '

No. XIL—The Switchback,

This is a bent glass tube, about seven inches in length by
half an inch in diameter, closed at each ond, (See Fig. 11))

" Fie. 11,

At each of the points 4, B, Cis a little hollow or depres-
sion. Inclosed within the tube are three swan-shot, and
the puzzle is to get one of these into each of the three de-
pressions,

Success depends mainly upon dexterity and perseverance ;
but the task of the operator becomes very much easier if ho
sets about ib in the proper fashion. The expert begins by
torning the tube upside down, so that 4, B and U shall, for the
time being, be uppermost. There is now helow each of the
three points named a much larger depression, into which it
is comparatively easy to get one of the three balls. e then

gradually furns the tube round until 4, B and O are again

undermost ; and if his hand is steady enough, the trick is
done, each pellet resting at its proper point.
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The series of puzzles next described is for the most part
only made in a very small size, suitable for the waistcoat
pocket. They are usually of stamped sheet brass with fixed
glass top, enclosing one or more leaden pellets (taking the
place of the marble in the larger puzzles), which the operator
18 required to work into certain specified positions, We will
begin with -

No. XTI[.—The Five Horse-Shoes.

Five horse-shoes are stamped in relief on the bottom of
the box (see TFig. 12) and five pellets are enclosed, one of
which is to be worked into each of the horse-_aho?s. .

A very moderate degree of perseverance will in this case
ensure suceess; but there is another and more difficult form

/
!

i i losed by each
of the same puzzle, in which the space enc
horse-shoe i diﬂfere;lbly coloured, say red, green, blue, blacg,
and white respectively. The five pellets are of correspond-
ing colours, and each must be coaxed into the space bearing

its own colour.
No. XIV.—The Two Horse-Shoes.

: - 3 = - . h
Thig is very nearly identical wit
there]s.re in this caso fwo horse-shoes only (seo F

the last item, save that
ig. 13), and
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: . . . . . o . . . : %
b that their points face inwards, instead of ontwards, while the ‘ space 18 indented with some twenty or thirty minute de- i I
AR F'slphace on either side is occupied by three raised purtitions. pressions or pitfalls, which seriously impede the pellets in itH
1 ere are eight pellets, and the experimenter is required to their journey to the centre. i

[

|
: F work four of them into each horse-shoe.

No. XVII—The Fifteen Pellets Puzzle.

3 No. XV.—The Maze. This is the same idea reversed. In this case (see Fig. 16) [
] (See ¥ig. 14.) Here five pellets are enclosed, and the there are fifteen pellets and a like number of indentations 1o I [
4 operator is required to work them all into the central coms- receive them, but there are five larger depressions, not to “

partment of the “maze.” This is a more difficuls puzzle : mention a ecircular channel or moat in the centre of the K
than that of the horse-shoes, but still well within the reach puzzle, into which the balls have an awkward knack of i
of a patient operator, : rolling, rather than to their intended destinations. ‘

. No. XVI.—The' Pitfall Puzzle. 3 No. XVIIL.—The Cross Puzzle.

The puzzle to which, for wlanb of a befter, we have given . This is a puzzle very simple in appearance, but demand-
the above name is another variation of the same ides, , ing considerable skill for its successful manipnlation. It has
(Bee Fig. 15.) It has a circylar enclosure in the centre, ‘ (see Fig. 17) four paira of raised partitions, arranged in the

Fra. 15, 1.
with a gingle narrow opening. Half & dozen pellets are to form of a cross, with their opening towards the centre.

|
3 i' be worked into this enclosare : in itself no easy matter, but ‘Thers are four pellets, and these are to be worked one int
i the difficulty is enbanced by the fact that the surrounding each compartment.

|

|
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No. XIX.—The Hand of Cards.

This is on the same principle, but the figure occupying

the central space (see Fig. 18) rei)resents a hand of cards.
There are five pellets, one of which must oceupy each angle.

No. XX.—The Pig Puzzle.

We have here (see Fig. 19) a pig in bas-relief, with a
ring growing out of the middle of his back. There are three

pellets, which are to be so manipulated as to rest, one be-
tween hisfore-legs, one between his hind legs, and one in the

ring aforesaid. :
No. XXI.—The Four Colours Puzzle.

The ground plan of the puzzle is in this case as shown in
Fig. 20, There are four spaces or stalls, each distinguished
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by a Iettex", B, W,B, M (in the actual puzzle stamped in
the space itself), standing for red, white, black, and mauve

respectively, There are four pellets, one of each colour; and
the aspirant is required to work each pellet into its proper
compartment.

No. XXTI.—The Amphitheatre Puzzle.

This (see Fig. 21} is, after a fashion, the converse of the
“ Pick-Me-Up™ Puzzle, described at page 1. It has a series
of grooved channels, with openings at varions intervals, and

Fre. 21.

the experimenter iz required to work the pellets, of which
there are seven, down the inclines into the ceniral space.
It is one of the easiest of this class of puzzles.

No. XXIII.—The Persian .Shah.

In this case a little cardboard box with glass lop encloses
the pictorial representation of the head of a handsome cat,
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the “chat " referred to (see Fig. 22). A couple of pellets,
representing the pupils of the eyes, are to be worked into

their proper positions, slight indentations being made to
receive them.

No. XXIV.—The Balance Puzzle.

This (see Fig. 23) is a puzzle of a rather novel kind, and,
of 1its class, of more than average merit. It consists of a
little brass dish, a comple of inches in diameter, with glass
top, enclosing two leaden pellets. Revolving freely on a

Fra. 23.
pivot in the centre is a tiny brass bar, stamped into &
minute cup or hollow at each end, and forming & balance.
The task of the experimenter is to get the two pellets to
rest one in each scale, a work of considerable difficulty,
ingsmuch as the merest touch disturbs the equilibrium of
the bar. .

No. XXV.—The Fish Puzzle.

This is & variation of the same idea. The balance is in
this case replaced by the representation of a stamped metal
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fish, in tolerably high relief, with open mouth. This re-
volves freely on a central pivot, like the balance in the
puzzle last described (see Fig. 24). Enclosed with the fsh
are some tweniy very minute pellets, and the experimenter -
18 required to get such pellets one by one info the fish's

Fia. 24,

mouth, till all have found a resting-place in his belly. The
task is not easy, for the mouth is only just large enough to
allow the passage of one pellet at a time, and any slight
accidental movement of the fish will canse him to spin round
on the pivot, and consequently to disgorge all those already
swallowed. :

No. XXVI.--The Marksman,

The place of the “fish” is here taken by a little figure of
a kneeling soldier, with his gun to his shoulder, as if in the
act of firing (see Fig. 25). This figure is not, like those of

Fig. 25.

the pig and fish, pivoted in the centre, but slides about

frecly between the glass top and metal bottom of tho box.

There are four pellets, and the aspirant is required to get
<
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thres of them on to the harrel of the gun, and one on the
bent knee of the maiksman,

1o

No. XXVII.—The Snake and Bird,

This may be regarded either in the light of a game or of
& puzzle, though there is an element of chance about it
which to some extent bars its claim to rank as a puzzle
proper. ) ‘

It consists of a cardboard medallion or counter represent-
ing a bird, and a snake, of many convolutiong, of the same
material, chopped up into ten segments, more or less curved,
and in length ranging from three to six inches (see Fig.
26’?[‘he “hird’ is laid upon the table, and the tail segment
of the snake placed hap-hazard a couple of feet or so away
from it. The experimenter is then required, beginning from

Fra. 26.

the tail, to reconstruct the snake by adding segments one
by one, till the head is reached ; his object being so o place
the head at the finish that the “ bird " shall be just within
the open jaws. His prospect of effecting this will, of course;
depend upon the arrangement of the successive segments,
the choice of a wrong segment, or the selection of an upward
instead of a downward curl (or wice versd) at a given point,
making just the difference between success and failure.

The various segments (which are coloured on both sides,
and may therefore be nused with either side uppermost) must
be so placed as to butt fairly one against another, no over-
lapping being permissible.
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No, XXVIIL—The Coin and Card Puzzle.

Balance a playing-card horvizontally on the top of your
left forefinger, and on it lay a coin, say a half-crown or a
penny, so that both shall be in equilibrium. You are now
required to remove the card withont tonching the coia,

Any one nob in the secret usually endeavours to draw
away the card by slow degrees, when failure is the inevitable
result. The proper method is as follows: give the corner
of the eoin a smart *“fillip” with the second finger of the

right hand. If this be done exactly in the plane of the card, -

the latter will be shot away with a sort of spinning motion,
the coin remaining undisturbed.

No. XXIX.—The Egg and Card Puzzle.

This ig the same puzzle in a slightly altered form. Fill a
wine-glass half full of water, and over its month lay a play-
ing-card. On the centre of the card place a wedding-ring
(or other fairly stout ring of similar dimensions), and with
the aid of this balance an egg, small end npwards, upright
on the card. Yon are now required to remove the card, and
let the egg fall into the water, without touching egg or
ring,

'The modus operandi is the same as above described. The
coin being neatly flicked away with the second finger, the
egg and ring will fall into the glass. The water prevents
any injury fo the egg.
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CHAPTER II.
MECHANICAL PUZZLES DEPENDENT ON SOME TRIOK OR SEORET.¥

‘WE will commence this section with & few examples of the
pretty extensive class of puzzles in which the crua pro-
pounded is to extract a marble or other small object from
some outer receptacle which has no visible opening large
enough to allow of its passage, or which canuot be opened
without the knowledge or discovery of some secret.

No. I.—The Barrel and Ball.
This is & small barrel of boxwood. Thera is a hole in the

* There are but few London dealers who make & speciality of Puzzles.
The largest assortment is probably that of Messra. Hamley, of 231, High
Holborn, whose stock is peculiarly varied and extensive. Good selections
will also be found at Bland’s, 35, New Oxford Street: Jaques & Bon's,
162, Hatton Garden ; and Passmore’s, 124, Cheapside. The above ara the
only firms, within the writer's knowledge, that go in at all extensively
for this clase of goods. .

‘Where the publisher or manufacturer of a particular puzzle is known,
be has been duly credited with it. The name of the ac'ual inventor is,
in most cases, unfortunately unascezrgainable.
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upper end, wherein rests, quite loosely, & little ebony pestle.
(Bee Fig. 27.)

The barrel confains an ordinary marble, considerably

larger than the hole (the only visible opening), and the task

of the experimenter is to get the marble out.

No. IL.—The Dice Box.
This also is in the shape of a miniature barrel (see Fig. 28,

Fie. 28.

the bung and spigot being represented by movable plugs of
ebony. The barrel containg three little dice, and the puzzle
is to get them ont.

No. III.—The ‘Churn.”

This is another boxwood puzzle. It is in the shape of a
little churn (see Fig, 29). There is a small hole in the top,

from which projects the handle of the plunger. Closer in-
spection, however, discloses the fact that the handle is a
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handle only, being a mere ploeg of ebony, as shown at a,
quite unconnected with anything in the interior.

The churn containa a bone or wooden counter, which the
experimenter is required to extract from it.

No. IV.—The Cannon and Ball Puzzle.

The receptacle in this case takes the form of a cannon (see
Fig. 30). It contains a small marble, which the aspirant is

Fre, 80, .

required to extricate. The ouly visible opening is a small
oval hole at the muzzle.

The breach is movable, as shown in the diagram, being
screwed, into the cannon, but the cavity revealed by its
removal i only just large enough to receive it, and has no
connection with the portion containing the ball.

No. V.—The Cage and Ball,

In this case the experimenter is again required to eztricate
a ball, but under different conditions. The ball (a glass

' Fig. 31.

marble) is enclosed in a little boxwood cage (see Fig. 31)

consisting of a cylindrical top and bottom, united by four
upright pillars, between which the ball is confined.
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No. VIL.—The Castle Money-box.

This is a neatly turned box in the form of a castle or
tower (see Fig. 32), with a slit across the top large enough
to admit a shilling. The coin actually in the box is, however,

a penny (which is too large to pass through the slit), and
the box has no other visible opening- )
The aspirant is told that the box contains money, which
he may keep for himself if he can get it out; but he is
very unlikely to do so without a knowledge of the secret.

No. VIL.—The New Castle Money-hox.
This (see Fig. 33) is very much like the last puzzle in

¥ia. 38.
appearance, taking the shape of a little boxwood castle or
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tower, about two and a half inches in height, It differs
from if, however, in one important parvticular—viz., that it
has not any slit at the top, nor indeed any visible opening
whafever. A coinis placed in the box, and the puzzle is to
extricats it. To an outsider the task seems hopeless, but any
one in the secret can extract the coin with perfect ease.

No. VIIIL.—The Brass Money-box.

This also is & money-box, but of brass, and of more elabo-
rate construction. It is somewhat smaller than the last

described, and in outward appearance es depicted in Fig. 34,

A coin is dropped in through the slit at top, and the puzale
is to extract 1t.

No. IX.—The Captive Sixpence.

This is o puzzle of Ameriean origin. It is a neat little
nickel-plated box, of very small size, being only an inch in

Fra. 85.

height, and in diameter just large enough to admit a sixpence
{see Fig. 35). On the top, shut in by an overlapping edge of
meotal, 13 seen an actual sizpence, The top, with the six.
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pence upon it is depressible to the eatent of & quarter of &
inch. Just below this point is a horizontal slit, a sixteenth
of an inch wide, and extending half-way round the circum-
forence; butthe openingis closed by an inner tube of metal,
forming one with the movable top.

The puzzle is to extricate the sixpence. The experimenter
can see ab & glance that if he could depress the top below the
level of the horizontal slit, the slit would be left open, and
would afford an exit for the coin. But the top stops just
short of this point, and the coin remains imprisoned until
the “ open sesame ” iz discovered.

There is a largs class of puzzles in which the task to be
performed coosists of the removal of & ball or ring from a
silken cord, passed backwards and forwards through open-
ings in & piece of wood or bone in & more or less complicated
manner, One of the simplest examples of these is—

No. X.—The Cannon and Cord.

Fie, 36,

This is o miniature boxwood cannon, a couple of inches in |




26 Puzzles Old and New.

length. There is a perpendicnlar slot, starting at the «

hole " and traversing the whole length of t‘.h§F gun, Koilgglp
of cord, with a small ball on its opposite end, is threaded
through the touch-hole. “To provent the cord being drawn
‘out through the slot above-mentioned, the cannon is encircled
by a brass ring, and this is in turn kept from coming off by
a cguple of brass pins, as shown in Fig. 36.

The puzzle is to delach the cord and ball from the gun.

No. XI.—The Heart Puzzle.

_This is a very easy puzzle. It consists of a heart-shaped
plece of boxwood, throngh which is threaded a silken cord

Fis. 87.

terminating in a glass ball, as shown in TFig. 37, The
problem to be solved is the detaching of the cord and ball
from the heart.

No. XII.—The Alliance (otherwise known as the
Vietoria) Puzzle.

This is composed of two pieces of boxwood, attached
together by a cord, on which 1s strung a bone connter with
two holes in it (see Fig. 88, giving a front and back view
of the puzzle). '
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The problem is to remove the counter from the cord.

" No. XIII.—The Two Balls,

Fia. 89.

. This consists of a flat piece of ivory or bone, from which,

| by means of a silken cord, two glass balls are suspended,

one on each bight of the cord, as shown in Fig. 39.*
The puzzle is to get both balls on the same bight of the

4. cord.

* Fig. 39 repreéents the puzzle, as sometimes sold, with the two end

O knots coming from the back to the front, in the same direc_tion a8 the
J central loop. This introduces & needless slement of gomplexzity. If the

loop comes from back to froni, the cords at the ends should pass from
front to back, If the neophyte chances to come ACroes the .puzzle in
the shape shown in our illustration, he is recommended to untie the end
knots, and retie them with the cords passed through in the opposite
direction. .
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No. X1V.—The Ariel Puzzle.

The puzzle to which thizs nams is given is composed (see
Fig. 40) of a flat wooden base with tw% turned pilllja.rs ris(ing
from its upper side. Through the head of each is a hole.
Through these holes are threaded a couple of silken cords,
drawn taut, passing throngh other holes at the four corners

Fia, 40.

and secured on the under side by glass beads, the upper part
forming a sort of bridge between the two pillars. Over this
bridge is looped a third cord, which passes down through a
hole in the base between the two pillars, thence through a
glass ball, and then up, through a second hole, again to the
bridge, above which the two ends are tied in a knot. The
ball, therefore, hangs suspended belowthe base, and the puzzle
is to take it off the cord, of course without untying the knot.

No. XV.—The Pen and Wheel,

The Pen and Wheel (brought out by Messrs. Perry & Co.)
is another ingenions gpplication of the same principle, Tt
consists of a little iron wheel, with six spokes, and a hole in
the centre (see Fig. 41). A double cord, about twenty inches
in total length, is looped over one of the spekes, then laced
in and out between the remaining spokes, and finatly bronght
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through the hole in the centre. Tt iz then passed through
a bit of stamped brass in the form of a pen, and secured
by o double knot on the opposite side.

Fig. 41.

The puezle is to detach the cord and pen from the wheel
without nnfastening the knot.

No. XVI.—The Balls and Rings.

We have here a flat mahogany ring, 3} inches in diameter,
and % inch thick, in appearance not unlike a miniature life-
buoy. In this are a number of holes, throngh which passes

Fia, 42,

o silken cord threaded through glass balls (usnally six) on
the one side, and throngh a like number of bone rings on the
other. (See Fig. 42.) The puzzle is to reverse the balls and
rings—i.e., to bring the balls into the place of the rings, and

vige versd.
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No. XVIL—The Chinese Ladder.

This is a puzzle of a different kind, the “lcop "’ element,
being in this case wanting. Tt is said to be g genuine
importation from China. It consists of a small wooden
ladder of four steps (see Fig, 43). Each step has two

Fia. 43,

holes in it, A silken cord, a yard in length, secured at
top with & knot and glass bead, is threaded through each
hole in succession (down one gide and up the cther). Be.
tween each pair of holes it is also threaded throngh s hola

in & bone counter, go that there are two counters in each -
compartment. To the free end of the cord is attached a

gtout needle.

The puzzle is to bring the whole of the counters together
on the cord.

No. XVIIL.—The Staff, -

This (sec Fig. 44) is a miniature staff or truncheon—somes
times shaped like that carried by a police-constable; some-

e g :
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times of the plainer pattern shown in oar illustration—with
& hole running from end to end through the centre. Through
this is passed a double cord, knotted in fox_n- places, with a

Fis, 44,

- ball at either end. Notwithstanding the knots, the cord
can ba drawn backwards and forwards freely through the
staff.

-The puzzle (a very easy one) is to remove the balls and
cord from the staff,

No. XIX.~The Imperial Seale. .

This is a puzzle of s more diffcult character, though, like

many others, easy enough when you know it. Tt consista

~ {see Fig. 45) of 'a flat piece of boxwood, three inches square,
!

Fia. 45,

with eight holes in it, four in the centre and one at each
corner. Through each of the cormer holes passes a silken
cord, shout four inches in length, secured by a glass bead on
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the under side, and united with the rest in & knot at top.
A fifth cord, of rather more than double length, is passed
downwards through two of the centre holes, then up again
through the other two and through the loop formed by the
passage of the cord through the first pair of holes, the two
ends then being made to form part of the general knot at top.
Between the loop and the standing part of the central cord
is secured & ring, of bone or metal.

The problem is, without untying either of the knots, to

* detach the ring from the cord, and again to restore it to its

position.

No. XX.—The Sceptre.

This (see I'ig. 46) is a little wooden rod, a fancifal repre-
sentation of a sceptre, with a counple of rings upon it, pre-
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vented from coming off by an ornamental knob at each end.
Round each knob are a number of little bosses,
The puzzle is to remove the rings from the rod.

No. XXI.—The Balls and Chain,

Fia, 47, -

This is somewhat similar in génera.l idea, but the prin:
ciple iz different. Two wooden balls (see Fig. 47) are here
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united by a turned bar, on which they revolve freely. Round
the bar is an endless chain, too short to be passed over the
ball at either end.

The puzzle is to remove the chain.

No. XXIIL-The Four Keys.

This i3 a puzzle of a different variety, It consists of a
boxwood disc (2 inches in dizmeter by # inch in thickness)
with a cross-shaped opening in the centre, as a in Fig. 48.

Fre. 48.

Thro\up;h this disc (the “lock ”) are passed four boxwood
“‘keys,” each consisting of a rarrow slip of wood uniting two
broad, flat ends (see b in the same figure). When all are in-
serted, the effect is as shown in Fig. 49. The puzzle is to

disengage the keys from the lock; no easy matter, for when
once ingerted they instantly fall crosswise in various direc-
tions, each blocking the others when you endeavour to
extricate them,

D
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No. XXII1.—The Screw Box.

This is a little box a couple of inches in height, and
shaped as shown in Fig, 50, The 1id moves round and round

Fie. 50,

with the ubtmost freedom, but cannob be removed withont a
knowledge of the secret.

No, XXIV.—The Ball and Three Strings.

Fia, 51.

This is a very pretby puzzle. It consists of a boxwood
ball, not quite two inches in_diameter, with a eylindrical
oper’ling down the centre (see Fig, 51). At equal distances
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apart, vound the cireumference, are three smaller holes, con-
verging o the centre, and through these pass three loops of
cord, interlaced in the centre. The opposite ends of each pair
of cords are secured by a knot, and further prevented, by a
glass bead, from being pulled through the ball.

The puzzle is to defach the beads and string from the
central ball.

No. XXV.—The Lighthouse.

This is & miniature representation in bozwooa of a light- -
house, with a ring of lgnum wvite, b, loosely encircling its
centre (see Fig. 52). The “lantern ” at top and the base at
bottom are both larger than the inner circumference of the

Fie. 52,

ring, which it is the object of the puzzle to remove. The solu-
tion which naturally suggests itself i to screw off the lantern:
bub this is found to revclve freely-at the point a, and the
only other movable portion of the puzzle is the littie pinnacle
ab top, which may be taken out at pleasure.

No. XXVI.—The Jubilee Puzzle Box.

This is a little cylindrical boxz, fashioned as shown in
Tig. 53, with a little movable pin at top. The experimenter
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is informed that it contains, somewhere or other, a portrait
of Her Majesty, and the puzzle is to find it.

No. XXVIL—The Jubilee Penny.

This is a French penny of the Second Empire, and bear-
ing accordingly the effigy of Napoleon IIL The puzzle is
to find the Queen’s head on it, a _somewhat difficult thing to
do. And yet the likeness of Her Majesty, when found, is un-
mistakable, and the ingenuity of the puzzle will deservedly

elicit high praise.

No. XXVIIL.—The Invisible Gift.

This is & small box, very similar in appearance to thaf
depictedin Fig. 53, 'The Queen’s head is in this case repre-
gented by a concealed coin, a sixpenny or threepenny piece,
and the puzzle is to extract it, the box being to all appear:

ance empty.

No. XXIX.—The Arabi Gun,

This is a neatly-tnrned boxwood cannon, with t]le ball
peeping out at the muzzle (see Fig. 54). The ball is not a
fixture, but is held in position by the pressure of an internal
spring. It may be forced inward to a limited extent, but
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the muzzle is too small to allow of its exit in that direction.
Some other means must, therefore, be found of effecting its
extraction, which is the problem required to be solved.

Mg, 54,

Tt should be mentioned that b and ¢ are in one piece. The
chase, a, is independent, revolving freely on c.

It is curions what a large amount of ingenuity has been
expended over the construction of puzzle match-boxes. It
would almost seem as if human nature took a malignant
pleasure in offering a friend & match from & box which he
cannot open, and which in some cases even does him a mild
personal injury by unexpectedly pricking his fingers. One
of the oldest, and at the same time one of the cleverest, of
puzzle match-boxes 18 now known as—

No. XXX.—The Psycho Match-box.

This is an oblong box of wood or metal, of the shape in-
dicated in Fig. 55. When made of wood it is usually about
3 inches in length by 1} inch in width, and £ inch in depth;
in metal, about half that size. In either case its principle
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is the same. A portion (u) of the top works on a pivot, as
shown in our illustration, and any one taking up the box
for the first time paturally imagines that on pushing this
aside he will have access to the interior. Bunt such is not
the case, nothing but a plain wooden surface (with or with-
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ont & striking plate for the matches) being visible below.
Lhis under portion of the top—the true lid—is apparently a
fixture. The problem is to open it. '

No. XXXI.—The * Touch-Me-Not” Mateh-box.*

This is on a totally different principle. It is a nickel-
plated box shaped as depicted in Iig. 56, and bearing on the
top the word * Precaution.” The warning is justified by the
fact that any one endeavouring to open the box in the ordi-

Fia. B7.
THE '* TOUCH-ME-NOT ’ MATCH-BOX. THE ° TOUCH-ME-NOT " TOBACCO-BOX.

nary way (by pressing the little stud in front) produces no
result, save that a hidden needle in the stud pricks his finger,
and suggests the desirabiliby of trying again in some other
quarter. )

There is a puzzle tobacco-box, as illustrated in Fig. 57,
made on the same principle.

No. XXXIf.—The Magic Drawer Match-box.

This is again a new departure. The box in this case takes
the form of a little drawer, working in an outer case (see

Pig. 58). There is not the least difficulty in pulling out
the drawer, but any one unacquainted with the secret finds

* This Aame is applied to boxes of two or three different patterns
having ag & common element the finger-pricking stud in front, this being
a rather favourite device of puzzle fusee-box makers.

Puzzles Dependent on some Trick or Secrel. 39

it empty, though the owner may only the moment before
have shown it full of matches, as it will again appear when
the secret is discovered. '

No. XXXIIT—The *Unique” Match-box.

This is a box of the upright pattern, with hinged lid (see
Fig. 59). It has the customary stud in front, but such stud

F1a. 9.

is in this casc a mere make-believe, the true “ open sesame "
lying in another guarter, and being very ingeniously coun-
cenled.

No. XXXIV.—The Surprise Match-box.

This (see Fig. 60) is much like the last-mentioned in
appearance, though quite different in its working. It re-

sembles the “ Touch-Me-Not” in the fact that any one in-
cautiously pressing the stud in front pricks his finger.
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No. XXXV.—The New Brass Puzzle Mateh-box.

) This_, sometimes described ag the * Egyptian” Match.hox
is fashioned like Fig. 61, being a

and having on the fop a copper coin, with two holes in it,
This coin revolves in its centre, being rivetted to the top of
the box, which has no visible opening, o

No. XXXVI.—The Ne Plus Ultra Match-box.

Thig is, in our own opinion, one of the best of puzzle
match-boxes. It is a flat box of plain metal, nickelled. Tt
has no visible hinges, and the 1id, instead of overlapping,

Fie, 62.

is sunk within the box all round (see Fig. 62). The Ne Plus
Ultra is of the simplest possible construction, having neither
stud, spring, nor catch abount it; but, save by accident,+a
stranger will puzzle in vain to open it, though any one in
the seeret can do so with almost agical ease

ribbed cylinder of brass,

bl
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No. XXXVI1.--The Sphinx Mateh-box.

We mention this next in order, the principle being very
ncarly identical, though with some difference of detail. In

appearance the box is as shown in Fig. 63. It bears on the
lid the head of & sphinx, from which it takes its name.

No. XXXVIIL.—The Puzzle Snuff-box.

This is a very old puzzle, but as good as it is old. Tt is a
neat little box, of the appearance shown in Fig. 64; air-
tight, and in every respect a capital snuff-box. Its only

" drawback to the uninitiated is that there is no apparent

way of opening it. A keen eye can jnst trace what might

33 _—Y by b
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be the outline of a lid, but it sinks flush with the surf_ace of
the box, and the neophyte, after pulling and pressing in
every conceivable direction, is half inclined to believe that
hesis the victim of a “sell,” and that the box never was
intended to be opened at all. The owner, however, opens
it with perfect ease.

e e

=




'42 Puzzles Old and New.

No. XXXIX.—The New Puzzle Snuff-box,

This, though very similar in appearance, ig g box of a
different kind. It i5 of the orthodox snuffbox shape, and
can be opened without difficalty, but no one can “take a
pinch,” for the snuff lies below an inner slab, or false
bottom. There are two circular openings, each about the
size of a sixpence, through which the snuff is visible; bus
any one inserting his thumb and finger only pinches the
woodwork between the holes, and not the snuff,

The puzzle is, noﬁwithstanding this‘obstacle, to take a
pinch of the snuff, This, of course, to be done in the legiti-
gmte manner, and not by emptying the snuff oyt of  the

oX.

No. XL.—The Puzzle Ball.

This is a boxwood ball, nob quite two inches in diameter,
ornamented with six ebony bosses, with raised centres (see

Fia. 65.

PFig. 65). A threepenny-piece or bonbon being inserted in
the ball, the experimenter is invited o extract 1t

No. XLI.—The Ebony Puzzle Ball.

This, sometimes known as the © Indian ™ puzzle ball, ig
somewhat larger, of unpolished ebony, ornamented with rose.
cutting in various directions (see Fig. 66). To the eye it
appears to be absolutely solid, the keenest eye failing to
detect any sign of an opening. And yet it can be opened
by any one haviug a knowledge of ifs secref, and will be

FPuzzles Dependent on some Trick or Secret, 43

found to contain a receptacle for a dozen shillings or sove-
reigng,

Fia. 66.

No. XLII—The Puzzle Purse.

This (see Fig. 67) is a bag or purse of roan or morocco
leather, with two flaps, the inner one scored with longi-
tudinal slits. What would ordinarily be the mouth of the

purse, aa, is stitched right across, so that it has no visible
opening. A coin is placed in the purse by some one in the
secret, and the puzzle is to extract it.

No. XLIIL.—The Puzzle Pocket-knife.

This i3 a very ingenious puzzle. It is a small single-
bladed knife, with bueckhorn handle, in appearance of the
simplest possible kind; indeed, just such an article as a
schoolboy would buy for sizxpence. But it has a peculiar
guality in the fact that no one, save with ‘» keowledge of
its secret, can succeed in opening it. We have known hours
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cxpended, in vain, over the endeavour, th i | i i ; ;
it et 3 y though by the in. | It contains a wedding-ring, which can bo heard 41
itiated it is as easily opened as any other pocket-kaifa, i within, and which it is the object of the aspirant to gxi;;ct,e

No. XLIV.—The Automatie Knife,

This iz an elegant little knife, wi idi i
y with oxidized sil
and of the appearance shown in Fi~ 68, The lp?zrzl}:.‘air;dlt%

No. XLVII.—The New Money-box.

Fie. 6.
open it, the blades being unprovided with the custom

notch for the nail ; . omary
ath or, apparently, any substitute for i, - This is a box of different shape, being as depicted in Fig.
ﬂ 71, Acoinis placed within, and the neophyte is invited to
No. XLV.—The Double Barrel and Ring, extricate it, which he will find some diffenlty in doing.

This (see Fig. 69) has s superficial resemblance to the ..

Bal ; 1 :
alls and Chain (No. XXT.), ‘but ig wholly different in No. XLVIIL.—The Zulu Box.

rinciple. T i : .
P pe b consists of a substantial boxwood stem, with This has a considerable resemblance to the Screw Box

(No. XXIIL.). It is slightly different in shape, but has the
same peculiarity—viz., that the lLid revalves freely on the
box, though without any nearer approach to the desired
consummation of removing it. The expedient which in
that case was found to be successfnl is here quite useless.

Fia. 69,

& turned ball at each end, not revolving, bt
; 1, 2 secured firmly = :
to it. On the stem slides an ebony ring, which ib fs thy - No. XLIX.—The New Persian Puzzle.

object of the puzzle to remove.
The puzzle to which this name is given is a little box

B No. XLVI— . ; with a shaft running through the centre, and is professedly
The Wedding-ring Box. | intended to contsin rings (see Fig. 72). The shaft termin.

Fig, 72.

T 70, ates at each end in a lictle ornamental knob. The remainder
This i 11 box of ) isin three separate parts—the cylinder in the middle and the
1t s}lls_a small box o ha,x_-d wqod, nea,ﬁly turned and polished, K moulded portions at either end of it. Al these revolve

and tashioned as shown in Fig. 70, alike, top and bottom., ! frecly on the central shaft, and the puzzle is to open the box.
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No. L—The Magic Handcuff,

This is really more of a practical joke than a puzzle. It
consists of a waven tube, seven inches in length by half an
inch in diameter, made of some Lkind of very strong and

- pliable grass. The victim is invited to insert his (or her)

little fingers one into each end of the tube (see Fig. 73),
He does so without suspicion, but when he again endeavours

Fia. 73.

to withdraw them, he finds it impossible to do so, the in-

ternal friction holding the tube tight to the fingers, and-

every additional “ pull” causing the tube to contract more
and more in diameter, and so to grip the fingers the tighter.

In the case of a lady, the tube will probably be too
large for the little finger, If so, the second ortlurd finger
may be inserted instead.

No. Lt.—The Key and Ring Puzzle.

We have in this case a neatly finished brass key, of the
appearance shown in Fig. 74, with a wedding- or other
finger-ring npon its stem.

‘The aspirant is invited to remove the ring. The puzzle

Froe, 74,

. may also be propounded in the converse manner—viz., the’

key and ring may be handed separately to any person, and
he may be invited to pass the ring over the stem of theo key
—an equally impossible task without a knowledge of the
secret.
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No. LII.—The New Egg of Columbus.*

Every reader is, as a matter of course, acquainted with the
gomewhat heroie expedient whereby Christopher Columbus
managed to make an egg stand upright. 1f the great
navigator were to try the same experiment with the new
egg that bears his name, he might not succeed so easily, and

“would probably have to appeal to some oue in the secret to

show him how to do it.

The egg (see Fig. 75) is in this case of metal, with a little
raised disc or stud, a quarter of an inch in diameter, at its
base. The experimenter is required to make the egg stand
upright on this. If the egg were ompty, the task would be
easy enough, but some kind of weight is heard to roll about
within, and the continual shifting of this displaces the
centre of gravity. In spite’ of this, however, it is quite
possible to balance the egg, if the experimenter is acquaint-
ed with the proper way to set about it.

* Perry & Co.
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No. IL—The Dice Box, Solution.
. This ig g puzzle of & muych simpler character. The bottom
é;,“ of the barre] ig made slightly tapering, and retaing its posi.
: ? tlor:lfbjlr force of friction only.  To releage it all that is
] to f
KEY TO CHAPTER II. | cular) smariy
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In such case jt may be
out wire, or some other
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into the body of the barrel, the difficelty of ¢
sisting, first, in discovering thi

. spigot-hole,
8, and, secondly, in getting |
any hold on the movable part, which when in position is i No. IIL—The Churn, Solution,
sunk flush with or below the lower edge of the barrel,

" ment, are in reality the key to the puzzle. The churn ig
made in two parts, the one fitting tightly into

%

‘ the other, and

- the point of divisjon being just below the third hoop. The

fm/ . two snpposed black 8pots are in fact the opposite ends of a
Fra, 76,

- tapering plug of ebony, which passes throagh corresponding

- holes i the churn, and so locks all together.
..~ Toforce out the Plug, press with the end of the plunger
- 4 on the smaller of the two black spots. The plug once

.:remioved, the two portions of the chyrn may be palled apart
- without difficulty.

To unscrew the end, hold the barrel with the second
finger on the top of the pestle, and the thumb on the bottom,
and press vigorously. This binds all together, and makes
the three (pestle, ball, and plug) practically one picce.
Now nip the barrel between the thumb and two Hirst fingers
of the opposite hand, and screw from left to right, The
body of the barrel revolving round the movable portion,
while this latter remains stationary, the effect will be that
after a few turna the bottom ig screwed out of the barrel,
and the ball is releaged.

'No. IV.—The Cannon and Ball, Solution,

- "'The cannon is very ingeniously contrived. On closely
. examining the muzzle, it will be geen that the small oval
~opening is surrounded by an incised circle, apparently placed
there for mere ornament. Thiy ir, however, in reality the
dividing Iine of 4 cireular plug serewed into the muzzle,

E
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The movable breech is in two porbions, the one screwing
into the other (see Fig. 77), On the removal of the inner
portion, it will be found that its smaller end is fashioned

Fi1c. 77.

into a square stud, slightly tapering, just fitting the opening
in the muzzle, and zerving as a key to screw out the plug
above-mentioned.

No. V.—The Cage and Ball. Solution.

Ot the four upright pillars, though seemingly all fixtures,
one ig in reality movable. On turning sach pillar partially
round on its own axis, it will be found, when it reaches a
certain point, to sink about a sizteenth of an inch deeper
into the socket at one end. This draws it in the same degree
out of the socket at the opposite end, aud it may then be
withdrawn altogether.

No. VL—The Castle Money-box. Solution.

The secret lies in the fact that the top of the box is
screwed into the main portion. To exbract the concealed
coin, take a shilling or halfpenny, and inserting it half
way into the slot at top, use it screw-driver fashion to
screw out the movable portion,

No. VIL—The New Castle Money-box. Solution.

It will be observed (see Fig. 33) that near the base of the
box is & black band. The opening of the box is midway 1
this band, the lower part screwing into the upper (see Fig.
78). So far there would be no difficnlty in opening it. The
gecret lies in the fact that at one point of each portion is
bored a little cylindrical hole, that in the wpper, o, being &
gquarter of an inch deep, and that in the lower, b, an eighth
of an inch; so that when the two holes are brought the one
over tho other they have a joint length of three-eighths of
an inch. In this cavity iz a little brass boll, & quarter of an
inch in length, working freely up and down within it

" which shows when the hox has been ge

Key to Trick or Secrer Puzzles,

When the lower par .
: o part of the b
(which is done with the * castl?ax" 13 Screwe

d into the other,
turn of the sorew brings 1

bottom upwards) the fi
; final
burn ¢ _ he two holes i .
The “cagtle being then turned righ%p%zszit?lglvzijé? uilz?lr'
, the

h'f:tle bolt dro [ -
ps partia]] .
the two POI'bionsptogebh{rl,nto the lower hole, thereby locking

Frg, 78,

o 'I;r; ron};enha‘]o.}ée b%x, invert it, z'md give it a rap on the table
s tho e ixo}zt&&r;cg.th T{’us drives the little bolt back
i the b1 e ) & bottom may then be unscrewed
There is a mark on the black band, above and below

H

rewed up tightly

enough to bring the two holes into apposition.

No. VIIL-The Brags Money-box, Solution.

EE Fre. 79,

s _Ib'vsg'll be found on close exam

1t consists externally (see Fig. 79
the  upper one, g, being a shade la

ination of this box that
} of ‘bwo brass cylinders,
rger in diameter than the
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lower, b. This is in fact 4 tube,
tube, a, with an upward and downward play of uearly a
quarter of an inch. a is attached, by means of an inner
tube, ¢, to-the brass disc which forms the bottom. The
lower part of such inner tube is partially cut away, leaving
& slot, d. By pushing b npwards within a this slot is exposed,
ag shown in the figure, and the coin contained in the box can
be let fall through it. A downward movement of & closes
the opening, and the box is again as shown in Fig, 34,

With a hittle practice it is quite possible to open and close
the money-box with one hand, the coin being in the mean.
while invisibly extracted. To do this the box should be held
with the first finger on the top and the third on the bottom
of the box, when the thumb and second finger will be in the
right position to grip b, and move it opwards or downwards,
a8 may be necessary.

working within the larger

No. IX.—The Captive Sixpence. ‘Solution.

To release the sixpence, turn the hox upside down, holding
it as vertically as possible. A litble ball, which normally pre-
vents the depression of the movable portion beyond the
slot, will then drop into a central cavity provided for it;
and the movable portion, being no longer impeded by the
ball, may then be lowered beyond the slot, when the sizpence
will slide out through the opening,

No. X.—The Cannon and Cord. Solution.

Draw the cord down the slot towards the muzzle, as far
a5 the brass ring will permit. Slide the ring back again,
Take hold of the loop now formed on the cord, draw it com-
pletely out of ths slot, pass it over the brass pin on either
side, and it may then be drawn away altogether.

To replace the ball, pass the loop of the cord through the
ring, from the breech towards the muzzle, Pass it over the
pin on either side, and into the slos. You can then draw it
back again into the breech portion.

No, XI.—The Heart. Solution.

On closely examining this puzzle it will be seen that in
the centre the cord forms a loop, which passes round the
opposite portion. Draw the ball cloge up to the heart; then

. opposite side, and the loop will be fre
' :' the centrs hole, an

o “Inall puzzles of this

kot bgll, or other ohatacle, special cara must be taken
.elear—i.e., that the two cords constituting it are not twisted. If the loop
“be passed in a twisted conditiol

- -worse. confounded,” and the diff
Creaged,
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thus gained draw ont the 1
far as possible, Pagsg it down th%-ough the centre gole?i%ear?
through the next twe holes, and back again to the front
through the bottom hole. Finally slip the loop over the
which is now

by menns of the “ glack *

» Pass the loop first from {he £ t
through the bottom hole, up throuO'}I: one of Soinin
pair of holes, and back again through the other, then
through the next pair in like ma

vaer.  You now have the
loop brought to the front. Pass it down through the centre

hole and op through the hottom hole, then over the ball,
end draw it back azain.  Pull down the ball as far as the
cord permits, and all will be as at firgs,

No. XIT—The Alliance Puzzle. Solution.

It will be found on examination that the copd s securved
8t each end by a loop Passing round the other portion, To
remove the counter, draw up either loop, and pasg it through
the hgle nearest ihe counter, then over the counter and the
opposite piece of wood. The cord is now free

Tawn away altogether, when there wi
obstacle to the remova] of the counter,

To roinstate the cord and counter reverge the Process,

No. XIIT.—The Two Balls,

. Told the puzzle with the central
hole to the front, Dra

Solution,

loop passing throneh the
w down this Iog s o

‘ \ e. Draw it through

d you will have the oorg kanging in a -
class, wherever g loop has to
that the loap is

R over the ball, the result i8 * eonfusion

oulty of the puzgle Proportionately ig-
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single bight, with the two balls side by side npon it. Run
them along the cord io either end. Re-form the loop in
centre, and pass it throngh the middle hole, then (from the
front) through one of the end holes, over the knot, and draw

back again. Repest at the opposite end, and the trick is
done,

No. XIV.—The Ariel Puzzle. Solution.

To detach the ball, first draw up the “loop ” end of the
cord, and pass it through the hole in the top of the pillar
nearest to it, then down one of the corner holes on the same
side, and over the head ; back again inside the inclined cord,
down the other corner hole on fhe same side, over the bead,
and back again, then back through the hole in the pillar.
It will be found that the loop is now clear, and the ball can
be drawn off it without difficulty.

No. XV.—The Pen apd Wheel. Solution.

To detach the pen, draw this latter close up, or nearly, to
the wheel, so as to make the loop ™ a8 long as possible.
Pass thig under and over the spokes, side by side with the
portion already wound, finally passing it through the hole
in the centre and over the pen, then draw it baek again in
the same direction and the cord will be free from the wheel.

The caution given on page 53, as to not twisting the loop,
18 especially necessary in the case of this puzzle, the sueces-
sive passages under and over the spokes rendering snch
twisting a very likely oceurrence. In such case tha cord,
when drawa back again, will be found rather more entangled
than it was in the first instance.

To reinstate the cord and pen, reverse the process.

No. XVI—The Balls and Rings. Solution.

It will be observed, on close examination of the larger
ring, that two of the holes are very close together. Tliese
form the starting-point of the solubion. Taking the puzzle
in the left hand, with, say, the rings uppermost, and theso
two holes next towards yon, you will observe thatin the case
of ore of them the cord passes through a loop, and round
the wooden ring from thé one side to the other. Draw tho
loop up through the hole, and through it pass the nearest

‘ through the loops in like manuer, and the de

able, ig in reality & very simple puzzle,
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though
Draw up the second 10%

cond ring through both this

ring, which will then fall bgl i
still suspended by the corl?:l. ey Tooden e
through its hole, and Pass the se
and the first loop, Proceed in like manner with the re-
malmng rings (each having one additional Ioop to pass
tl_uough)_. When yon have got thus far, the rings will han
md; by s;ﬁe on the same bight of the cord, g
U the wooden ring over, and go through il

Process with the six balls, passing ther% one by%net %%rg?’z;l;
the gix loops in Buceession. You will now have the halls

hanging side by side with the rings, as shown in Pie

. 80
Now pass the balls throngh the rings so 4} t th hln i
to Itihe left, instead of the right, g “ ey shall Tie
_ Having done this, turn over the wooden ring again, and
work the rings back through the loops. All aii riigs ;m::]st

pass through the first loop, five through the second fou
through the third, three through the fourth, two th ’ .
fifth, and one through the sixt%. » oo Throngh the

Tuorn over the wooden ring once more; pass the hallg

1o ; ed is done, the
puzzle remaining ready for use again,
No. XVII.—The Chinese Ladder.

| Solution.
This, though at first sight it appears

somewhat formid-
Take the Iadder in
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the left hand, with the small bead and knot undermost at
the same gide. cord moderately taut, twigt it
i Then

Bame side,
through the first counter, you reach the top;

then, in the game way, down the holeg and throngh the
counters on the opposite side. You have now exactly re.
versed the process by which the counters were threaded into
position, and if you were to release the hitch you made

You are, however, required
to keep the counters still on the cord. To effect this, you
must hitch the end, still drawn tightly, round the other foot
of the ladder, and then thread the remaining portion, with
the i i

It will now come clear away from the ladder, but the
counters will be left npon it, according to the conditions of
the puzzle.

No. XVIIL—The Staff, Solution.

The cord is in two parts, each terminating in a loop. Of
the four knots, one is a sham, being, in fact, merely the
junction of the two loops, which are interlaced, the one

within the other, as shown in Fig. 81. Loosen this, and
draw the nearest ball through the loop. This frees this ball,
as shown in Fig. 82. The remaining portion of the cord
may then be drawn through the staff, and both will be free,

No. XIX.—The Imperial Scale. Solution,

To get the ring off, draw up the central loop a conple of
inches; pass it throngh the hole a; pass it under the bead
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‘at that corner, and draw ib back again outside the cord.

Repeat the same process at the b corner, and the loop will
be outside both cords, Draw it up a littie further, and pass
it over the central knot, then down through the holes ¢ and d
in suceession (over bead, and draw back tnder). The loop
will now no longer embrace the standing part of the central
gord, but will lie looze on the seale, and the ring will he
ree.

Care must be taken not to twist the loop during either of
the foregoing operations.

To work the ring on again, draw the Ioop through the
ring, then down through the hole a, wnder the bead, and up
again outside the cord. Repeat at the corner b, You will
now have the loop outside twe of the cords. Pass it over
the general knot at top, down through ¢, outgide the cord,
over the bead, and up again inside. Repeat at d, and the
ring will be secure.

If the puzzle be home-made {and it is a very easy matter
to make 1t), it will be fonnd an improvement to have the
centre cord of a different colour from the four others. By
adopting this plan there is much less risk of geftting the

cords “mixed” in passing the loop through the corner
holes.

No. XX.—The’Sceptre Puzzle, Solution.

It will be observed, on inspection of Fig. 46, that the two
knobs, with which the rod terminates, are sarrounded with
small black studs, apparently for the purpose of ornament.

Fra. 83.

" One of these stads is screwed in, its opposite end fitting into

& groove at the end of the rod, and thereby securing the knob.
(See Fig. 83) On unscrewing this the rod and knob come

- rapart, and the rings may be removed.
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No. XXI—The Balls and Chain. Solution,

The secret lies in the fact that one of the balls i3 in two
porticns, the smaller portion being attached to the central
rod or stem by an ordinary carpenter’s screw, on which i
revolvey, and the larger portion screwing on to this, as
ghown in Fig. 84. The concentric grooves on the balls in a
great measure mask the join, but if will be discoverable on
minute inspection.

Having ascertained which is the ¢ trick " ball, grasp the

rod firmly in the left hand, with the point of the thumb

and forefinger pressed hard against the base of the ball.
The ball being thos prevented from revolving, the other
hand serews off the upper portion, when the state of things
will be as shown in the diagram, aud the chain can be
removed.

No. XXIT.—The Four Keys. Solution.

On careful examination of this puzzle it will be found that
the “web” (or broad portion) of one of the “keys” is g
shade narrower than those of the others. It will further be
discovered that one of the longer arms of the cross is of
slightly extra width, allowing just room for two of the keys
to ke in it, side by side.

To solve the puzale, held the * lock ” horizontally in the
left hand, letting the keys hang perpendicularly. Arrange
the stem portions of two of them in the shorter ‘arms of the
cross, and & third in the broad part of the longer arm ahove.
mentioned. The narrow key may now be pressed out through
the longer arms of the cross, passing beside the key already
there. The removal of one key renders the removal of the
others & very easy matter,
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To replace the keys, reverse the process, beginning with
lhe three broader keys. Got these into their proper posi.
tions, and then ingert the narrow key.

No. XXIIL.—The Serew-box. Solution.

The secrst lies in the fact that the lid serews, not into
the visible box, but into an inner lining, prevented from
being withdeawn by an overlap of the upper edge of the
box (ses Fig. 85). The lining fits loosely within. the box,

‘

and 8o in inexperienced hands moves round and rowud with
the lid, which cannot dnder such circumstances be nnscrewed,
_To_open the box, pinch its sides smartly between the

" thomb and finger while endeavouring to unscrew the lid.
.. The onter shell, which is very thin, i3 thereby pressed
‘against the inner lining, and holds it fast. The lid may

then be unscrewed without di{'ﬁoulty.*

* No. XXIV.—The Ball and Three Strings, Solution.

The secret lies in the fact, nob perceptible save to the

" clogest inspection, that one of the three “knotsa” which

apparently unite the ends of the three pairs of cords is in
reality fwo knots, one on each end of the cord, bat made to
look like one by the bead which holds them together.

" *® There is another version of the Serew-box, known g the  Profane

Box, from the fact that there is & hidden needle-point in the 1d, which,

. pricking the unwary finger, ig apt to elicit gomo more or less forcible
. ejaculation,
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Having discovered the two knots,
which they belong as far as Possible,
the two loops of the other strings,
bead beyonrd these loops, as shown in

pull out the bead to
This will bring out
Then push back the
Fig. 86, and the cord

Fia. 86.

thus set free may then be drawn
thereby relessing the other two. It is best not to pull out

these latter completely, as it will be found & rather tronble-
some matter to thread them through the holes again *

out through the loops,

No. XXV.—The Lighthouse. Solution.

On close examination of the Iitile lighthouse it will be
found that there are four holes on its under side, and on
looking through these holes and at the same time turning
round the lantern portion, it will be geen that an inner core
revolves with it. At a particnlar point of its revolution a
small cavity, hollowed out in this core, i3 brought into
juxtaposition with one of the four holes, By removing the
little pinnacle at the top of the puzzle, and thrusting it
into this hole, the core is made a fixture,

and the top may
then be unscrewed at the point a, and the ring released.

* This is best done with a pisce of bent wire.

. ‘Majosty (on g farthing) ie visibla throngh a glass
- Ud, In other respects the two are identicad,
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No. XXVI.~The Jubilee Puzzle Box. Solution.

The Que.en's_hea,d is hidden in the lid, just under the
raised portion in centre, To find it, unscrew the 1id, and

it will be found to fit pretiy tightly. Thig
key to screw out thig raised portion,
Her Majesty will be revealed.*

is then used as a
when a Photograph of

No. XXVIIL—The Jubilee Penny. Solution.

on making the acquaintance of this

be seen by an inspection of Fig. 87,

k The centre of the coin
18- eut away,

and & photographic portrait of Her Majesty

Fie, B7.

pasted in the centre, The central portion of a second coin is
then fitted to the cavity, and held in position by an ingeni-
ously constructed pin-hinge, ¢. Pressure on this hinge,
from the * head " side of the coin, lifts the cover. The fact
that the penny, with the amount of skilled workmanship
that must have been expended upon it, can be sold (as it is)

for & shilling, is by no means the least surprising part of the
“* puzzle,”

. * Thers is snother box on the same piinciple, known ag the ** Diplo-
mecy " puzzle. The box differs slightly in shapa, and the portrait of her

diac.in the top of the
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No. XXVIIL.—The Invisible Gift, Solution,

It will be noticed, on examinin
that both b i one or more lightly cut
circles, apparently for the purpose o
one of these, however, sometimes hox,
secret of the puzzle, A small cireular space has been ex-
cavated in the centre,

and then filleq up again with a little
wooden dise, beneath which lies the hidden coin,
tract it, tap the portion in question with the

downwards smartly on & table or other hard flat s
After you have tapped for a

will begin to work itself out,
altogether, releasing the coin.

To ex-
inside
urface.
minute or two, the wooden dise
and a little later wil] drop out

No, XXIX.—The Arabi Gun, Solution.

This is on the same principle as the « Lighthouse
described on pp- 35, 60—viz., the fixing of the revolvi
tion of the gun (g in Tig.
and faken apart.

The first step is to unsorew the knob at the breech.
This knob is in reality in two portions, the one, ¢, screwed

puzzle

ng por-
64), so that it can be unscrewed

F1a. 88.

into the other, d (see Fig, 88). Having separated them,
remove the trunmion #, and through the hole thus left
thrust the pin e, moving a round untii the pin finds & desper
hole (in an inper core), into which it sinke, The core

being now held fast, the portion o may be unserewed from €
and the ball extracted.

No. XXX —The Psycho Match-box. Solution,

As we have already indicated, the box has an upper and &
Tower lid, the lagter being the true one. The former, as wo
have seen, can be moved aside at pleasure, but the lower

B
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Temaing a fixture, save when t
when an internal * pojg drop.
it.

To open the hox turm it upside down, then push aside the
movable portion a, as ghown m Fig. 89, You will find that

he box is turned upside down,
3 out of position, and releases

Fra. 89,

~..you can now push the lower lid, 3, forward & quarter of an

" dinch in the direction of the pivot i
~“which it moves

'tongue or stop, ¢,

“the box right side uppermost,

" when the box will be open,

. In this new position it just clesrs the
which previously held it fast, Apain torn

»and turn & to right or left,

" No, XXXI—The « Touch-Me-Not ¥ Match-box,
. Solution,

SR open this boz, press strongly with thumb and finger on
" it8 two ends simultaneously, when the box will fly open.
. The metal yields to the pressure and makes the pox

. “bulge” to a minnfe extent in front, thereby releasing the
- catch.

! "The same method opens the “Touch-Me.

Not” Tobaceo-hox.

: N&._XXXII.—The Magic Drawer Match-box.
' Solution,

. The secret here liesin the fact that the « drawer” portion
.13 double, the true or inner drawer, which contains the

~matelies, working within a shell or dummy drawer. In the
tiormial condition of the hox the fnner drawer is held back
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W

l by a spring, and only the “shell” or empty drawer comes
| ont. By pressure on a particular part of the bottom of the
-‘ box the catch is lifted; and if the box be then opened, the

I H true drawer comes out with the dnmmy, and the matches
1 are exposed. .

No. XXXVI.—The Ne Plus Ultra Mateh-box,

Solution.

It will be observed that one si
[t side of the b
zi;:éc;;g{s epllla,'ga'. Thlsbllndlc&tES the front, wl?iclfxwgli?gsb:
_ ndiscoverable, there being no visible hi
open the box, press down the opposite edge of the llililg?;l t%g

i No. XXXIIL.—The ** Unigue” Match-box. Solution.

! The opening is in this case effected by means of the
1 striking plate seen at the bottom of the box. This, being
| drawn forward with the finger-nail, releases the cateh, and
- the box flies open.
‘ To open the box without disclosing its secret, take it
between the forefinger and thumb of the left hand. Then
make believe to press the little stad in front with the thumb
of the right band, when the second finger of the same hand
will be brought underneath the box in just the right posi-
tion to draw the striking plate forward, and so release the
spring.

siir:gtio? shown by the arrow in T

In the fact that the 1id works on a »in hin i

tween the two ends of the box, 1;hc>ug111:| the pir%:’d%l;?)ﬁ:eiolfs;

. thirongh, and are not perceptible from the outside. The Lid
_therefo:re forms, in f_act, a lever, pressure on whose shorter
arm raiges the opposite end, and thereby opens the box.,

g- 90. The secret les

No. XXXIV.—The Surprise Match-box. Solution.

To open this box, take it in the right hand, with the little
projecting stud resting against the lower joint of the fore-
finger. Then with the thumb-nail press the nearer end of
A the supposed “hinge,” marked a in Fig. 60, and the box will
o (I open at that point. The real hinge is at the opposite side,
' immediately above the little stud.

- No. XXXVIL—The Sphinx Match-box. Solution,

This is the “Ne Plug Ultra” over again. with iti
. T H an addit; —_
viz., that the striking plate, which is ig:r.:v. this case at thfls i;:unck,

No. XXXV.—The New Brass Puzzle Match-box.
Solution.

The secret here is of the simplest, but very few persous
discover it; the experimenter being usually led astray by
the revolving coin on top, with its two holes, which he
paturally assumes to play some important part in the solu-
tion. )

The coin in guestion is, however, simply intended to mis-
lead, the sctual fact being that the box wnscrews at about
one-fourth of the way down; bub the screw is a left-h:?.nded
instead of a right-handed one, so that any one attempting to
unsecrew it in the ordinary way only fixes it the tighter. If,
on the other hand, he malkes the usual movement of screw-
ing, the lid comes off without difficulty.

Fia, 91,

is movable, being hinged to the bottom of the box, with the

8triking gurface on its inner side. Open this, as shown in

Fig. 91, and then press down the edge of the lid, thereby
S F
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left cxposed, and the box will open as depicted in our
illustration.

When the striking plate it closed the lid is “locked,” and
the box canuot be opened.

No. XXXVIIL—The Puzzle Snuff-box. Solution.

The decorative markings of the box serve to conceal the
fact that the portion of the front marked 4 (see Fig. 92) is
movable, sliding up and down between the adjacent portions.

On pushing this up with the thumb, the lid is forced up
with it, and the box may then be opemed without difficulty.
The sliding piece should be guietly pressed down again
befors inviting any one to take a pinch, when there will be
nothing to disclose the secret,

No. XXXIX.—The New Puzzle Snuff-box. Solution.

There are in point of fact twe lids to this box, opening in
opposite directions (see Fig. 93). The smaller is the

normal 1lid, and is the one first opened. This done, the

second can be opened, as shown in the figure, and the snuff’

is then accessible.

-+ oub and the ball opened,

ery l0 Trick or Secret Puzzles.
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" Ni.hXL.—'-The Puzzle Ball. Solution,
e sacre liesi
sontel gt ?re 1e3 1n the fact that one of the supposed orna.

B continued, in o tapering shape, right throngh

S

Fic. 94,

=+ the ball, its smaller end forming +

s sm: he centre of th
_?fictlalppomte side (see Fig. 94). By tapping thfsb:;sb;?
‘ must be discovered by experiment, the boss is forced

Fis, 96.

: .:NO'; XLI.—The Ebony Puzzle Ball, Solution.
On minnte inspection of the ball,

it will be found that
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i o of the little bosses is » minute_depression,
.:ig,i?:abls?gl-gzroghan a pin’s head, This serves to indicate the
position of the opening, of which the next boss (looking from
‘the boss sbove-mentioned across the indicating mark) forrps
the centre. Rap the side of the ball dtametrwallg,f opposite
to this on the table, and the broad end of a tapering plug
will be forced out, as shown in Fig. 95. This pleg, shown
in detail in Fig. 96, is hollow, with a serew-lid, and forms a
receptacle for coing or any other small object. .
The mechanism of the ball is so perfect and _the opening
‘8o cleverly masked by the rose-cutting that its secret is
hardly ever discovered.

No. XLiI.—Tha Puzzle Purse. Solution,

ack of the purse, like the front, ig in two portions,
anr-d[‘};: 1}:1 like ma.nné)r divided across the ling aa by a line of
stitching. The lower portion of the hack forms part of t%:e
same piece of leather which 18 goen scored in front, andb y;
nipping this lower portion with the f_oreﬁnger.and thomb fh
the right band, at the same time holding the hinder flap wi
the left hand, the slit portion may be pulled down #ill it ccir}xltmes
below the stitched line aa at back, a.nd_ access may hean
be obtained through the slits to the interior. The stitches
are of such a size as just to allow the passage of the strips
of%ga:ll‘l)n;:. the purse again, take hold of its lower edge, and
pull up the slit portion, when all will be as at first.

No. XLIIT.—The Puzzle Pocket Knife, Solution.

er is probably acquainted with the ordinary
datg[-‘;:r ]I;fﬂfd;rinmwl?ich thg blade iy kept from closing by o
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8 which catch drops into s notch at the

fast until, by the raising of

in withdrawn. The buzzle pocket

the same Principle, but the mannep of ity appli-

cation is hers eoncealed, ‘here is, in thig case, one natch

to receive the catch when the knife is closed and g second to

receive it when open. of the buckhorn sides g

attached to the free end of the spring, By drawing this back

with the left thumb, ag shown in Fig. 97, tha catch is

withdrawn, and the knife can be opened withont difficalty.

When it is opened the blade ig again held fast, and the
operation must be repeated to cloge it,

No. XLIV.—~The Automatie Knife, Solution.

On minute examination i

esponding blade is made to
.small extent, assuming an angle of about 30° to the handle.
From this point it may be fally opened without difficalty.
The knife is closed in the ordinary manner.

= No. XLV.—The Double Barrel and Ring. Solution,

"-.__This iz somewhat on the Principle of the Puzzle Ball {No
- XL.}. It will be observed that the bail at each end ;g cut
in circles, parallel to the central stem and growing smaller
and smaller as the wer from the central

in pretty strong

_ em ig forced ount
The ball ed from the stem

- ‘and the ring released.

" No. XLVL—The Wedding-ring Box. Solution.

-, This is a very clever puzzle, for the uninitisted invariably
take it for granted that the box must unscrew or otherwise
opon at the mark round itg centre, whereay the actagl open-
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ing must be sought in quite another direction. To open
the box, press firmly on one of the central bosscs, and a

ey
T

l
.

¥ig. 98.

. eircular wooden piece, o, will be forced out below, ag shown
in Fig. 98. The ring lies around the central plug.

No. XLVII.—-The New Money-box. Solution.

This is on the same principle. The circular groove round
the larger circumference of the box is a mere blind, but by
pressing the central portion of the top (see Fig. 99) an inner

¥ra. 09.

receptacle (after the manner of that in the Ebony Puzzle
Ball, No. XLI.} is forced out. The top, @, of this lifts off,
and in the lower part, b, is found the cencealed coin,

. the box, take hold of the little knob at each end simultaneon sly

. To obtain your release, bring the imprisoned fingers as
" near together as possible, thereby enlarging the diameter of

" hand take hold of the opposite end of the tube and draw it
- diffioulty.

": © No. LL--The Key and Ring Puzzle. Solution.

" which, it will be observed, projects some threequarters of
‘“an inch beyond the “web,” can be unscrewed, as shown in
“Fig. 101. 'With the key in this condition the ring can be
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No. XLVIIL—~The Zulu Box. Solution.

The revolvipg loose 1id is, in this case, in two porticns,
the oue screwing into the other. To open the box, teke it in
the left hand, as shown in Fig. 100, and with the thumb and

Fiz. 100,

fingers press the lower portion of the lid vigorously upwards.
This will make it, for the time being, a fixture, and the upper
part may then be unscrewed at the point a, as shown.

No. XLIX.—The New Persian Puzzle. Solution.

The secret here lies in the fact that the central rod or shaft
ig in two pertions, the one screwed into the other. To open

and screw them in opposite directions, when the one knob
will come off, and the box will come apart in thres portions.

No. L—The Magiec Handeuff, Solution.

the tube. Then, with the thumb and. forefinger of the right

off the finger, which in this manner you can do withont

The secret here lies in the fact that the point of the key,

passed over the web, and on to the stem, without difficulty.
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. This quﬁle i sometimes int ~ you,and, if you are lucky, the bullet will roll along the groove
riclk. ] ! : A .

narrow, in order to diminish the likeiihood of an accideatal
discovery of the secfet. The neophyte must, therefore, not
be discouraged if he finds that Le has to repeat the above
Pprocess once or twice before he succeeds in lodging the builet
in the proper quarter.

possibly hope to remove it with the unassisted fingers,
though the wizard, armed with the “fake,” can do so af
pleasure, It ig hardly necessary to remark that, for puzzle
purposes, the use of such an appliance is illegitimate, it
being an understood thing that every “fair” puzzle con-
tains within itself all the elements necessary to its complete
solution, ‘ :

No. LII.—The New Egg of Columbus, Solution, -

The secret of this excsllent puzzle lies in the fact that the

base of th i
g. The weight heard rolling abo

€gg 18 a leaden bullet. When this is onces fairly within the
cone, it naturally settles down in the centre, and the egg can
be made to stand upright withont difficulty; but so long ag the
bullet is outside the cone, ita weight throws the egg to the
one side or the other, and makes it absolutely impossible to ‘
balance it. The difficulty, therefore, resolves itself into the
getting the ball inside the cone. To do this, it is necessary
to know on which side the opening lies, and the guide as to
this is a little mark, & mere dent, on one side of the smaller
end of the egg. Holding the egg smaller eng upwards, and
with the mark facing you, turn the point of the egg over
towards your own body. This brings the bullet on the same
side as the opening. ~Then turn the egg over, very slowly
and steadily, till it lies horizontal, with its point away from




CHAPTER IiI.

“ DISSECTED ¥ oR COMBINATION PUZZLES.

TaE number of these is legion. We all remember the dig.
sected maps” of our early youth, whereby we learnt geo-
graphy (and very thoroughly as far as it went), while we
fondly imagined we were only amusing ourselves.®* With
these, however, we have for onr present parpose nothing to
do. The present chapter will be primarily devoted to the
large class of puzzles in which, a given geometrical figure
aving been cut up into varions segments, the experimenter
18 reqnired to re-arrange such segments so as to form another
figure, or figures, of a different character.
Foremost among these may be named the series of puzzles
issued by Messrs. Richter & Co., the inventors and manu-
facturers of the admirable * Anchor Stone Bailding-blecks,
the ne plus ultra of Toydom, and delight of every kindergarten
and schoolroom which is fortunate enough to possess a geot
of them. The Anchor building blocks may indeed them-
selves be regarded as a puzzle, and one of & very interesting
kind. They are a modern and scientific development of the
old-fashioned “ box of bricks.” Dr. Richter’s blocks are not
of wood, like their prototypes, but of a mineral composition
compressed to the hardness of stone. They are of three
different colours : cream-colour, to represent sandstone ; red,

* We are sorry to note that in these later days the dissected map hag
fallen into comparative disfavour, being replacsd by dissections cf fairy
tales, seripture histories, and the like, which have no natural aptitude for
being o dealt with. In the case of maps, on the other band, if the
diggections are properly made--i.e., s0 as to follow tha outlines of the
provinces, counties, or pther divisions of the region represented—the
shape and position of such divisions are impressed upon the memory in
& manner almost unatininable by any other method, The course of
rivers, situation of chief cities, etc., are unconsciously taken note of,
and, once thoroughly learnt in this manner, are nover forgotten.
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" 'hoxes. The handsome castle depicted i

.o’ sufficiently skilful operator. The box used in
< ‘which contains 1549 stones, and eight looks of desi

" -, the most expensive sets, costing £4 6s, OF course, the construction of
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for bric_ka ; and slate-colour, for roofing material. The hoxes
Tange in price. from sixpence up to five guineas, and in
weight from fourteen ounces to nearly threequarters of a
-handredweight. Each block is shaped with mathematica]

aceuracy; and this fact, combined with the extra weight of
the material, gives buildings constructed with them a degree
of stability, as well as elegance, in which the old-fashioned

" .wood-brick structures were wholly wanting.*

e g perfect are the Richter blocks in poist of accuracy and finish

~ that they are mow largely used by professional architects to form tem.

porary models of intended structures. Our illustrations {Fige. 102 and
103} give a mnotion of what may be attempted with the higher-priced

n the Frontispiece represents a
still higher flight; and it must be remembered that this is not & mero
fanciful design, but ean really be comstructed to the minutest detail by
this ease ia No. 23,
gns. This is one of




76 Puzzles Old and New,

By an ingenious system of ¢

By ) ‘supplements” 5 person
originally buying s box, of however small size, may by gub.
sequent purchages, s

: singly of small amount, go i
store of material as ultimately to bring it up to
one of the largest gets, and for th

/]

e

e I}

:’I}* i

1Y

Fig. 103,

building designs is one of the most valuable featnres of the
boxes. The muitiplicity of thege designg may be imagined
from the fact that two skilled architects, with half ¢ dozen
dranghtsmen under them, are employed all the year round
producing new ones. Eaoh stone of the elevation i clearly
shown, doly drawn to scal

8, & front and back view being
given where necessary ; where from the nature of the case
Some portion of the stones are not visible, or their arrange.

ment offerz any special difficulty, a horizonta] section 1is

S

& building of thig magn;

lightness of Afinger, but
he endeavour to huild

4 box eosting, 84Y, ten or twelve shillings) will be found awply to justify

our asgertion that the Richier build: i

but hold a very hig

the level of
ela © same total outlay. Each
new acquisition enables the purchaser to attempt a farther
and more ambitions series of designg, plans of which ac.
tompany his purchage accordingly, The ample supply of
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added, giving a ground plan of the particalar “ conrge ”
question.® '

in
Passing from the Richter building blocks fo the Richter
Ppuzzles proper, we have, in the first place—

No. 1—The “ Anchor” Puzzle,

This consists of a square slab of the “ Anchor” building-
block composition, divided into seven segments, of the
shapes shown in Fig. 104 (viz., two large triangles, @, a, a
smaller one, b, and two st;ll gmaller, ¢, ¢, a square, d, and a
rhombeid, ¢), neatly packed in a flat box, three inches Aquare.

Fia, 104.

n the replacement of the pieces in the box, wh.en once
Ea.‘i(:Iy mixed,pwill be found a nI:atter of some little difficulty,
but this is the smallest of the problems presented by the
puzzle. The box containg, in addition to the seven “ stoues,

-& little book, containing over 150 (different designs, which
may be formed by combining them in different ways. Space
only allows of our giving a few examples (see Figs. 105-115.
It is to be noted that the whole seven stones must be employed
in the formation of each design ; and it is a curious fact that
some of those designs which are simplest in appearance are
the most difficult to work out. The Jetters of the alphabet,
each one of which can be formed (in more or less grotesque
shape) by means of the seven blocks, give far less tronble

* The bnilding stones are manufactured at Rudo]stadl;, in Thuringia,
but ma; ba progured through any high-class toy-desler, The Londen
branch of the firm is at 12, Jewin Btreet, E.C., where any desired infor-
mation can be obtained,
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than
time

simpler forms. No more aggravating, and ab the same
fascinating, pureles have come under our notice than

Fia, 105,

-

. Fia. 106,

y

F1a. 107.

this geries.
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F1a, 108, F1a. 109. Fia. 110,

Fia. 111, Fre, 112,

Fro. 113. Fro. 114,

Fro, 115,
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No. IL—The Tormentor Puzzle.

This, the second of the series, consists of a square divided
into eight pieces, of the shapes depicted in Fig. 116. Here
again we have over 150 designs which can be formed by

Fra, 120,

Fre. 116,

combination of the several segments. We append (Figs,
117-124) & few of the possible combinations.

Fra, 122

Fa, 117, Fia. 118, Fra. 123. Fia, 124,

No. IiL—The Pythagoras Puzzle.

Here we have again (Fig. 125) a sqguare; divided into ;
seven segments, and a selection of 181 figures which may be
“formed by their re-combination. We append a few speci-
mens (Figs. 126-134).

Fis, 119.
G
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““ Dissected” or Combination Puzzle,

| 83

Fre, 131. Fra. 132.

Fia, 183. Fiaq, 134,

- No. IV.—The Cross Puzzle.

This is so called from the fact that the

first of the figures
which the experimenter is invited to

form with the

Fra. IQB.

Fi1a. 127,

Fra. 135,

several segments is a crogs,
- the puzzle is composed is not

) The rectangular slab of which
Fra. 129. Fra. 180, -

in this case & perfect square,
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bat slightly oblong, being 3} inches in length by 3 in width
(see Fig. 135). Over 130 designs are given, which may be
composed by the aid of the. seven segments. Of these
examples will be found in Figs, 136-144, .

Fia. 1386, Fie, 137

Fie. 138. Fia, 139,

Fia, 140, Fia. 141.

R

N Drssected” or Combination Puzgles.  8s

Fie. 142, Fie. 143,

Fro. 144,

No. V.—The Cirecular Puzzie,

Thiz is & new departure, the slab ont of which the several
segments are' formed being eircular, instead of rectangular.
The number of segments is in this case ten (sce Fig. 145).

Fra, 145,

These facts lend greater plasticity to the resnlting combina-
tions, some of which, as may be gathered from an inspection
of the diagrams appended (Figs. 146-154), are very artistic,
and, with the aid of a little imagination, may be taken to
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represent familiar objects—as, Fig. 146, a crown ; Tig. 119, o
fool’s eap; Fig. 150, a lobster ; and so on,

Fra. 152, Fre.158.

Fra. 146, T1g, 147..

Fra. 154

Fia, 148. ‘  Fre 149,

Over a huudred such figures are given in the little book
which accompanies the puzzle, but this number might be

largely increased, as indeed is the case with the whole of the
BEries., .

No. VIL—The *“Star” Puzzle.

The Star Puzzle consists of 48 segmenty, 24 black and 24,
grey, the grey forming in their original positions in the
box a star. {See Fig. 155). This, from the uvse of the two
colours, and the larger number of pieces used, is capable of
an extraordinary variety of effect, and will by most persons
be considered the prettiest puzzle of the series. Figa. 156-
167 will give some faint idea ‘of the almost kaleidoscopic

Fra, 150, Fia, 151,
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“Drssecled” or Combination Puzzles, 89
effects which can b
simple elements.

e prodaced by combination of these

N
X
;
\

)

.

I
Imln.

Fra, 163,
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il

The “ Star” is the last issued of the “ Anchor ” series.

It should be mentioned that in addition to the various figures
resulting from the re-arrangement of the segments of a gingle
puzrzie of this series, there are many others which may be
preduced by the combination of the segments of a given pair
of puzzles. For these, however, we must refer the reader to
the little book which accompanies each puzzle,

Fra, 167,

oqrved outline, nfter the fashion of a dissecfed map.
i )

N Dissected” or Combination Puzzles, qr

No. VIL—The Zigzag Square.*

Given twelve pieces of

_ 1 paper or cardboard, four of each
shape given in Fig. 168,

Fic. 168,

Required, so fo combine these twelve picces 8s to form a
perfect square.

No. VIII.f—The Extended Square,

Required, s0 to cub a cardboard gquare, a8 @ in tho dia-
gram (Fig. 169), into two portions, in such manner that by

i,

i

7
i

’f‘f//j///ﬁﬁj//} T T
i\
a > " ¢

1 Fre. 169,

~
svccessive shiftings of their relative positiong, they may form
the parallelogram, b, and the eccentric figure, ¢, in the same
diagram. '

* There i3 another class of puzzle which goes by the same name—viz,,
8 square of thin wood cu with a fretsaw into & number of segments of-
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No. XI1.—The Two Squares.

Given, » piece of paper or cardboard of the shape depicted
in Fig. 172, being that of a small square in juxztaposition
with one four times its size.

No. IX.—The 'Octa‘gon Puzzle.

Given twelve pieces of paper or cardboard, five of each
shape represented in Fig. 170.

AN L

Fra. 170,

Fis. 172,

Required, so to combine them as to form an octagon.

. Required, by two cuts (each in a straight line) so to
divide the piece of cardboard that the resulting segments
ghall, differently arranged, form one perfect square.

No. X.—The Patchwork Square.

Given, eight pieces of paper or cardboard shaped as showa
in Fig. 171.

No. XIL—The Latin Cross Puzzle.

This has no affinity with the Cross Puzzle described at
page 83. _

Given, five pieces of paper or cardboard, one as a, one as
b, and three as ¢ (Fig. 173).

‘ l > )
] :
E f @
! Fia. 173. ‘Fre. 174.

Fia, 171.

" Required, of these five segments to form a Latin cross, as
Fig. 174,

Required, by arrangement of these segments fo form a
perfect square.
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No. XII1.—-The Greek Cross Puzzle.

Given, a piece of paper or cardboard in the form of s
Greek or equal-armed cross, as Fig. 175.

Fra. 175.
Required, by two straight cutd so to divide it that the

pieces when reunited shall form a square.

No. XIV.—The Protean Puzzle.

* This is a puzzle of the same class as the Anchor, Tormen-
tor, and Pythagoras (pp. 77-83), but very much easier, from
the greater number of the component parts. ‘It consists of
eleven pieces of cardboard, forming an oblong square, as

Fie. 176.

shown in Fig. 176, Figs. 177-182 illustrate a few only of
the. many shapes which can be constructed out of the above
elements.

“ Dissected” or Combination Puzzles. g5

X

Fi1e, 177. Fia. 178,

L
T~

Fra, 179. Fra, 180,

Fig. 181. : : F1a, 182.
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No. XV.—The Carieature Puzzle.

This pnzzle consists of seven pieces of blackened card-
bosrd; a square, five right-angled triangles, and a rhomboid,
of the respective proportions shown in Fig. 183.*

With these the experimenter is required to constrmet

Fia. 183,

grotesque representations of the human figure, in varions
positions. Space only allows of our giving half a dozen

cexamples (Figs. 184-189) but the possible number of such

combinations is extraordinary, and many of them are most
comical in effect. :

(Y

Fie. 184, Fig, 185, Fia, 186,

* It will be observed by the acute reader that ihese segments ara
identical in number and shape with those of the * Anchor" Puzzle,
deseribed at page 77. The fact that such very different results are
here pmducef with the same elements illustrates the extracrdinary
fertility of this cless of puzzles, New combinations are constantly
offering themselves, the attempt to construct one fgure suggesting some
other, toially different, but equally effective. .

© 4 Dissected” or Combination Puzzles. o7

Fig, 187, Fig, 188, Fia, 189.

No. XVI.—The Chequers Puzzle.*

_ This iy a dissected puzzle of a very novel kind. Tt con.
gists of & miniature chesshoard, five inches square, divided

' F1a, 190,
into fourteen pieces, each consisting of from three to five

squares, as illustrated in Fig, 190.
The experimenter is required, out of these fonrteen seg-
meénts, to construct the chesshoard anew. At first sight,

* Published by Messrs. Feltham & Co.

[ -
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the task wounld seem to be one of the easiest possible, but
any such idea very soon vanishes when the matter is pub
to the test of experiment. The pieces drop into position
with enticing facility till the board is aboat three parts

complete, but at that point the neophyte usually finds him- i

self with half a dozen segments still in hand, which abso-
lutely decline to accommodate themselves to the spaces left
for them.

It may be mentioned, for the encouragement of the faint-
hearted, that there are, according to the publishers, no less
than fifty ways in which the puzzle may be solved, and it
should therefore be merely a matter of time and persever-
ance to discover one or other of them.*

No. XVIL—The “Spots” Puzzle.t

This puzzle also is very much more difficult than it looks.
It consists (see Fig. 191) of a woodén cunbe, not qiite three
inches each way, cut into nine bars, of equal size. Each

Fie. 191.

of these is decorated with one or more * spots,” half an inch
in diameter; and the experimenter is required to put together
these bars in such manner that the resulting cube shall
ropresent an enlarged model of the die familiar to the back-

* Readers who have found pleasure in the ** Chequers ” may be glad
to know of another very pretly series of puzzles of the same kind—the
“ Peel * puzzles, issned by Messrs. Jaques & Son. They are thres in
pumber, each consisting of nine pieces of cardboard, bearing, some two,
gome three, equares of different colours. With these & larger square or
other figure is to be formed, in such manner that the same colour shall
not occar more than onee in any row, horizontal or vertical,

We regret that it is impossible, without the nid of coloured illustra-
tions, to give a more detailed deseription,

+ Manufactured by Messrs, Wolff & Son.

“ Dissected” or Combination Puzzles. g9

gammon player (see Fig. 192), with all its spots in proper
position. These, it may be mentioned for the benefit of the
uninitiated, are arranged as follows:—The “ace” point is
on the opposite side to the “six ™ the two on the opposite
ilde to,i’;he “five,” and the “three " on the opposite side fo the

»four ; the total of each pair of opposite sides being always

Fic.192.
seven. A die which does not answer these conditions is re-
garded as frandulent. ‘

As an aid to the memory in this particular, the ountside
of the pasteboard box or case in which the segments are
contained is itself an enlarged fac-simile of a die, with the
spots in proper position.

Fra. 193.




100 Puzzies Old and New.

Yet another good dissected puzzle is the * Endless Chain.”

A piece of cardboard, six inches square, and bearing the
representation (in gold, on a blne ground) of an endless
chain, is cut into eighteen pieces,of various sizes, and such
pieces are placed hap-hazard, as shown in Fig.193. The puzzle
is to rearrange them, within the limits of the square box
whick contains them, so as to re-form the endless chain,
with each link in proper connection,

No. XIX.—The Hexagon.

Given, five pieces of wood or cardboard, one of eachshape
depicted in Fig. 194.

Bl

Fra. 194.

Required, with these to form a regular hexagon.

No. XX.—Eight Squares in One.

Cut ont eight squares of cardboard, of equal size, and
divide four of them diagonally from corner to corner. This
will give you twelve pieces, four square, and eight triangular.

- Required, so to arrange them az to form a single perfect

Bquare,

No. XXI.—The Five Squares.

Qiven, five squares of paper of cardboard, alile in size.
Required, so to cut them that by re-arrangement of the
pieces you can form one large square.

“Dissected” or Combination Puzsles. 1or

No. XXII.—The Geometricél Square,

Given, six pieces of wood or
as by g" six EP) - or eardboard, two as «, and fonr

N

Fia. 195.

Required, so to combine them as to form one complate
square, or two smaller squares. '

No. XXTIT.~-The Disseeted Square,

We have in this case nine pieces, three as e, three as b,
and three as ¢ (Fig. 196).

. Required so to combine them as to form one perfect
gquare, or three smaller squares.

/) -

Fra. 196,

The formation of the three smaller squares will be found

easy enough, but that of the single square will give more
trouble, being, ia fact, one of the most difficult of $his class
of pazzles. :

No. XXIV.—The Twenty Triangles.

We have here twenty triangles, of size and shape as in

]

e 197,

Fig. 197. The experimenter i3 required to form with them
a perfect square.
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No. XXV.—The New Triangle Puzzle.

The puzzle which goes by this name is of more than
average merit, It has long ceased to be *“ new,” though for
distinction’s sake it retains the qualifying adjective. It

Fia. 198,
consists of seven pleces, one as o (Tig. 198), three as b, and
three as ¢. With these seven segments it is required to
form an equilateral triangle.
No. XXVI.—The Japanese Square.

Given, ten pieces of waood or cardhoard, four as q, four as
b, and two as ¢ (Tig. 199).

o

Fue. 109,
Required, to form a square with them,

No. XXVIIL.—The Chinese Square.

Given, sixteen pieces of wood or cardboard, four ns a, four
as b, and eight as o (Fig. 200).

B ¢
NWANDA
Fie. 200.
" Required, to form a square with them.
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No. XXVIIIL—The Yankee Square,

Given, eleven pietes of wood or cardboard, two as @, one
as b, three as ¢, two as d, two as ¢, and one as f (Fig. 201},

f L.
ZElE

) Fia. 201.
Required, to form a square with them.

No. XXIX.—Another Cross Puzzle.

Given, five pieces of wood or cardboard, three shaped as a

(Fig. 202), and two as b. )
' Fia. 202.
Required, so to arrange them as to form a Latin cross.

No. XXX.—The Carpenter’s Puzzle, No. 1.
Given, a slip of wood, 15 inches long by 3 wide.
How is 1b possible to cut it so that the pieces when re-
arranged sghall form a perfect square ?

1

No. XXXI.—Carpenter's Puzzle. No. 2.

A. carpenter’s apprentice has a board .3 feet in length by 1
in width. With this he is required to fill up a space 2 feet in

" length by 18 inches in width, but he is not to cot the board

LT

o
-

into more than two pieces.
How can he manage it ?
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No. XXXII.—-The Cabintet Maker's Puzzle.

A cabinet-maker has a circular piece of veneer, with
which he desires to veneer the tops of two office-stools,
leaving & hand-hole in the centre of each. The circalar
piece is exactly suffcient for the job, provided that it be cut
without waste.

How cau he cnt it to the best advantage ?
CLUSTER PUZZLES.

There is a large class of puzzles generically known ag
“ Cluster ” Puzzles. These consist of a number of pieces of
wood, so inferlocked together as to form some more or less
fanciful shape; not flat, like the “ dissested” form of puzzle,
but solid. The experimenter is required to take the puzzle
to pieces, and reconstruct it as at first: Many of these are
extromely clever, but for our present purpose they labour
uuder the disadvantage that 1t is almost impossible, even
with the fullest aid from diagrams, to deseribe the modus
operandi in_ writing. 'Woe shall, however, make the attempt
with regard to a few of them; bespeaking the reader’s in-
dulgence for any unavoidable obseurity in our explanations.

No. XXXI1II.—The Bonbon Nut Puzzle. '

This has a very complex appearance (see Fig. 203), but i{'r{I
in reality consists of sixz pieces of wood only, generally box
or willow. There is a small space in the centre, which
encloses .a carraway comfit, offered as prize to any one

Fia. 203.

who may succeed in exbracting ib. As nsmally happens,
howerver, in these cases, the faking of the puzzle apart is a
comparatively straightforward matber, the real difficulty
being found 1n the endeavour to put it together again.

ey e

=
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ard

No. XXXIV.—The Rattle Puzzle,

This (see Fig. 204) is another puzzle of the same kind, but
differing in form, being shaped like a child’s rattle. It con.
sists of twelve short pieces—fashioned exzactly like those of
the *“ Bonbon Nut"—two long flab pieces, with a square head
at each end,—and a central piece forming the handle. There

Fia. 204,

is & narrow space down the centre, in which is inserted a
bonbon, or leaden pellet, the shaking abont of this producing
the * rattle.” ]
The experimenter is required to take the rattle to picces,
and put it together again. ‘
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No. XXXV.—The Cross-Keys or Thres-piece
Puzzle.
This (see Fig. 205) is a very ingenions puzzle of its kind.
It i3 one of the simplest, in one sense, being composed of

ouly threc pieces of wood, but they are interlocked with
extreme ingenuity, and the endeavour to geparate ithem

will give a good deal of trouble. Indeed, one's first im-
pression, on & casual inspection, is that the who'e must have
been carved out of a single piece.

Contrary to the uswal rule, the reconstrgction of the
puazele will here be found easier thaxn its geparabion. ?

No. XXXVI.—The Nut (or Six-piece) Puzzle.

"This puzzle is (as its second name implies) composed of
six pieces of wood, so cut as to fit together as shown in
Fig. 206.

The experimenter is required to take the pieces apart, and
put them together again, :

- Y Dissected” ov Combination Puszles. 107

No. ZXXVIL—The Fairy Tea-table,
This is o pretty little table (see ¥ig. 207), of various

- coloured woods. Jt is composed of sixteen different pieces,

even the pillar which supports it being in four different
sections,

Fra. 207,

The neophyte is required to take the table to pieces, and
reconstruct it, as shown in the figure. The former is a very

simple operation.

No. XXXVIII.—'I_'he Mystery.

Fr1a. 208, )
The puzzle to which this somewhat ‘high-sounding name

3
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is given is as depicted in Fig. 208. It is an elegant-looking
affair, being made of fancy woods in three different colours,
It consists of ten different sections, which the aspirant is
required to take apart, and put together again.

No. XXXIX.—The Diabolieal Cube.

This is a puzzle of a much simpler character, but it will,
nevertheless, give some trouble to any one attempting it for
the first time. It consists of six pieces, shaped as a, b, ¢, d,
e, and f, respectively, in Fig. 209,

Fie. 209.

Of these six segments the experimenter is required to
form a cube.

.
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No. XL~The Chinese Zigrag.

The reader is probably familiar with the ordinary “zigzag”
puzzle, a thin, flat piece of mahogany, or other hard wood,
out-of which portions have been cot in wavy lines by a
fretsaw, the general effect bejng that of a dissected map of
more than ordinary’ complicétion. The piecing together

"of such a puzzle is, howev¢r, a mere work of patience,

involving no more intellectual effort than the compari-
son of a given space and a given segment. The Chinese
Zigzag is » much more ambitions affair, and will give some
trouble even to the most -experienced puzzle amateur. It

Fie, 210.

consists (soe Fig. 210) of a block of mahogany, three inches
in length by two in width and depth, cut into sixteen picees,
after the manner following. It 1s first cut vertically into
four segments, after the zigzag fashion already described.
The block is then laid on its side, and, withont any displace-
ment of its parts, is cut into four horizontal segments, after

"the same manner. From the peculiar fashion of the cutting,

the sixteen pieces still remain locked together, though
loosely. To take them apart, one layer (either horizontal
or vertical) is removed at a time. Once removed, such layer

romptly falls to pieces, the resulting segments being of the
nost eccentric shapes. The puzzle is to reconstruct the
block as at first.
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No. XLI—The Man of Many Parts.

This is a puzzle of German origin, It consists of four slips

of card~about fonr inches in length by two in width, bearing

Fie. 211,

respectively the designs shown in Fig. 211 ,being of men carry-
ing their heads and Iimbs in various abnormal positions.

The experimenter is required so to' atrange the four cards
as to produce » single perfect figure. {

“
%

H

)

KEY TO CHAPTER IilL

“ DISSEOTED " OR COMBINATION PUZILES,

No. T.—The Anchor Puzzle. Solutions.

The first step towards the solution of puzzles of this class
is to study the relative proportions of the various scgments,
and note what results can be obtained from the combination
of a given pair. These will, of course, vary according to the
particular manner in which the two parts are brought into
juxtaposition, and a slight alteration in this respect will often
supply the solfution of an apparently hopeless puzzle.

Examining, from this point of view, the seven segments of
the Anchor Puzale, we find (see Fig. 104) that we have two

C/ 1
e b o o e| e

Tio. 212 . Fic. 213. Fia. 214, Fia. 215.

" right-angled triangles, a a, éach equal to one.fourth of the

complete square; a third, b, equal to one-eighth, and two
smaller, ¢ ¢, each equal to ome-sixteenth of the complete
square. The three last, joined together as Fig. 212, are
exactly equal to one of the larger triangles, ¢ 4. Besides
these, we have a square, d ; and a rhomboid, e; each exactly
double the ares of one of the triangles ¢ ¢, and therefore
also together equal to one of the larger triangles. It should
also be noted that the two larger triangles, a a, together
constitute one-half the square, and the remaining five seg-
ments the other half. The apprehension of these facts wiil
often help the experimenter out of & difficulty, by enabling

111
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him to substitute segments differently shaped but geometrie-
ally equivalent, for others found unsuited to the reguired
figure.

gFurther, us to the change of shape produced by change of
relative position, it is to be noted that the juxtaposition of
two right-angled triangles of equal size, as ¢ ¢, with their
hypotenuses together, produces a square {Fig. 213), With
two of their shorter sides in contact, they appear as
Fig. 214, or Fig. 915. Reverse one of them, and again
unite, and the resulting figure is a rhomboid, as Fig.
216. Apply one of the shorter sides of each of the triangles

¥io. 216. Fia, 217, Fia. 218,

¢ ¢ to the square d, and you have again a rhombeid, though
of different proportions, as in Figs 217, Apply one of the
shorter mides of each of the triangles ¢ ¢ to one of the
shorter sides of the rhomboid ¢, and you have once more a

rhomboid (Fig. 218), though much narrower in proportion

toits length. “Apply the hypotenuse of each of the triangles -

cc to one of the lomger sides of the rhomboid ¢ and the

) L]
. & e
e
o
& &
e
/ g N X
Fie. 214, Fia, 280, Fie, 221. g, 222,

resultant figure is & rectangle, as in Fig. 219.  Apply the
hypotenuse of one only of the smaller triangles ¢ ¢ to one
of the longer sides of ¢, and we have the trapezoid depicted
in Fig. 220. Apply one of the shorter sides of the other
triangle ¢ to one side of the square d, and we havo a trape-
zoid (Fig. 221) of the same size and shape, thongh produced
in & different manner. Place these two trapezoids in juxta-

A7 AT S~

/'\.

L

.. Fig. 107.
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Eosition, and insert the triang]

stween them, and we ha

e b in the concave Bpace

" original), as in Fig, 299, | 1 are (Balf the size of the
o ' B¢ .

- Having thus made himgelf acquai i
ving : quainted with the el

;apa.blhgxef of 15f}}m‘ma,teria,ls, the neophyte will beetgglil;?tt;r
"prepared to attem e formati f t

Batkerns qepictt_ad onMpp. 78, 1o lon of the more elaborate
N Ba.egmr;mg wlrlth Fig. ill()?, Wwe note in the first place that it
i rectangular parallelogram, eonsistin f t '
squares. We know that tirc‘y tw Tiangles o o ook

. u £ i
(See Fig. 223 T rectangle is complete.
@ &
<
e
@ d-
[ "3
Fie. 293, '
\b
o
<
€
d &
e
Fia, 924,

quare last formed b
triangle from the left-
» the reverse way up, to the opposite

: [& ain 1 ngle last placed
1n position, and transferring it (see Fig. 225) tothe top of the
“-8quare, 1in such manner that itg hypotenuse shall be in line

with the hypoteunse of the triangle on the left, we have

For the composition of the remaining figares we must refer
I
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iy

same principle, and, by means of a little intelligent analysis,
can readily be regolved into their component factors, '

226,

-'u'ii|j||]iiil!1!ll||lm"||Il!““m |

Fie, 229,

T Fie. 223, % -
the reader to tho diagrams following (Figs. 226-233.) Tt
will be found that all the designs are constructed on the £
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Fra, 233,°

.

I,

7

No. II.—The Tormentor Puzzle, Solutions.

+ Bee Figs. 234-241 below.

Y

)
.
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Ao« No, III—The Pythagoras Puzzle, Solutions..
L See Figs. 242-250 below,

. N

e

————]

gD

o
(

D |

..... ]

fora

""w
)
:

I

I
Wil

e ———
—_—

l[ll

|Hi‘li“\||\||il\lHiiiiiH!!!!l
“lﬂu. I

| mmm

|
|

.1I|HHHH




118

Puzzles Old and New.

e
e P

il

N

Tia, 249. Fie. 250,
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No. IV.—The Cross Puzzle. Solutions.

See Figs. 251-259 below.

m I
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~The Circular Puzzle. Solutions.

Ll

»

D

" EC N
8 //////,////

Fia. 267,
Fia, 268.

Fia, 266,

®

N

Fia, 261,
Fia, 263,

Fia. 262,

\

\

Fro. 265,
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No, VI.—The Star Puzzle. Selutions.

See Figs. 269~280 below. Comparison with the problems o
will indicate which of the segments shonld be of the darker, s
and which of the lighter material, ) ' E '

INe, 273,

AN

N

P> LD
o E25iNp

Fra. 275 Fra. 276,

.

T, 271, Fre. 277.
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. upper part i3 then shifted backward one ste

D, to form the
shape ¥, or two steps, to form the shape . : '

No. IX.—The Octagon Puzzle, Solution.

Fro. 279, Fra, 280,

No. VIL—The Zigzag Square, Solution,

Arrange the various segments as shown in Fig, 281, - o, 283,

The segments are arranged as shown in Fig. 2

No. X.—The Patchwork Square. ~Solution,
The segments are arranged as shown in Fig. 284.

Fia, 281.

No. VIII.-The Extended Square. Solution.

-

~ |
\\

) Frg, 284,

l No. XI--The Two Squares. Solution.
See Figs. 285, 286,

First divide the larger square by pencil Iines from a to b,
and ¢ to d, then cat from e to ¢, and from ¢ to f (Fig. 285),

a

Fra. 282.

Bee Fig. 282. The card is cut as indicated in @, Tho
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The card will now be in three pieces, which, duly re-

arranged, will form o square, as shown in Fig. 286. No. XIV.—The Protean Puzzle. Solutions. A

(o . i

. See Figs. 290-295.
Fie. 2835. Fie, 236, - it i

No. XI1—The Latin Cross Puzzle., Solution,
The segments are arranged as shown in Fig, 287,

/
L

gy 0

Fia, 290. : Fra. 291.

i
i

Fie, 287,

No. XI1I.—The Greek Cross. Solution.

Divide the cross as shown by the dotted lines in Fig. 288,
and rearrange as shown in Fig 289,

A

Fia, 292,
‘\
\“

Y
[y

- ;
i S rd
- " - 7
- 0
"
- ] AL 4
- ~

. Frg. 288. - Fie. 28%

. Fre. 294, Fia, 295,
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No. XV.—The Caricature Puzzle. Solutions. ' Mo XVI—The Chequers Puzzle. Solution.
See Figs. 296-301. A host of other figures, equally ve hao not
comical, may be formed

after & similar fashion.

(Y

.. Ve h nndertaken to verify the fifty ways in which
1t i3 said that thig Puzzle mey be solved, b

ut we append

Fra, 296. Fra, 297, Fro. 298,
Fia, 299, Fia, 5300, Fre, 301.

Fre. 303.

wo (see Figa. 302, 303), leavin

g the remaining forty-cight
o the ingennity of our readers, :

K
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This middle layer is formed ag

It will be seen that the two solutions given are radically ‘right angles to them
different, follows :~— '
- Lefi-hand.~Bar with one b ; .
’6the;-wise e Bpot on end towards front.
No. XVIL—The Spots” Puzzle, Solution. : Middle.—Bar with spot on hinder end.

‘ Right—ha:nd.-——Ba,r with spot on forwan
It will be found a great assistance towards the selutionm . centre of right-hand side.

of this puzzle to close the box with the lid in the proper . (These, a5 we have said, are to be laid aerass the three

position (in which eondition, a5 we have mentioned, it is an ‘ " bars already placed)

exact representation of a die), and work from it by way of Uppen_‘ layer.— Back, Spot on each end, and one on

model. We will assume, for the purpose of our explanation, : ... upper side to the right. TFurther side blank,

that it is placed as shown in Fig, 192, the siz being to the : _ Middle.— Blank throughout,

front,-and, consequently, the one to the rear; the two at top, ~ Front—Two Epots on front, one on the end to the left

consequently the five at boitom; and the fuur to the left, . and cne on the top, at the same end. ’

consequently the fhree to the right, on the side concealed . These last three bars being laid on the top, parallel to the

from Siew. . _ bottom section, the die will be complete, having the appear-
The lower stratum will consist of three bars as under. ance shown in the figure,

{See Fig. 304.) ‘

, ’; 130 Puzeles Old and New, .

Otherwise blank.
d end, and one in

No. XVIIL—The Endless Chain. Solution.

F1a, 304,

The Hinder bar.—Two spots on nnder side, and one on the
end to the left. ) )

Middle.—~One spot in centre of under side, Otherwise
blank. . )

Front.—Two spots on under side, two in front, and one
on each end.

‘We next come to the middle layer; and here most people
give themselves & good deal of unnecessary trouble by taking . : Fio. 805,
it for granted that all the nine hars must lie in fhe same : :
direction. As a matier of fact, the three at top and three at - Bee Tig. 305, which shows the
bottom should lie parallel, but the three in the middle at

. proper arrangement of the
various segments.
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No. XIX.—The Hexagon. Solution.

Fia. 306,

The sogments are arranged as shown in Fig. 306.

No. XX.—Eight Squares in One. Solution.

Fia, 307.

Place tho four squares together to form the centre, and
arrange the smaller pieces round them as shown in Fig. 307,

No. XXI.—The Five Squares. Solution.

Tind the centre of either side of a given square, and cuf
the card in a straight line from that point to one of the
opposite corners, as shown in Fig. 308. Treat four of the
five squares in this manner. Re-arrange the eight segments

- Key fo

“Dissected” op C ombination Puzzles, | 33

- thus made with the g

‘_ 1 cul 3
~»  Fig. 309, and you wil]

quare in the centre, as showy in
have a single perfect sqnare.

"Tra. 308, Fro. 309,
No. XXiT.—The Geometrical Square, Solution.
Fia. 310,
-
o7 ]
Fre. 311.

" See Fig. 310, representing the larg
‘showing the arrangement, of the tw

er square, and Fig. 811,
o smaller squares,
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No. XXIIT.—The Dissected Square. Solution.

No. XXV.—The New Triangle Puzzie. Solution.

B

] Fre. 316.
- The seven segments are arranged as shown in Fig. 316.

‘No. XXVI.—The Japanese Squarse. Solution,

Fra. 813. Fis. 314,

The three smaller squares are formed as shown in Tig. 312,
The larger square either as Fig. 313 or T'ig, 314,

No. XXTV.—The Twenty Triangles. Solution.

Place ten of the triangles alternately, 80 as to form o

& Fig. 317,
The segments are arranged as shown in Fig. 317.

No. XXVIL.—The Chinese Square. Solution,

’ o <
) [
o
) . Pt {gXal B
: o

D

\
Fia. 815.

rhomboid, and complete the square with the remaining ten,
as shown in Tig. 315. '

< [ 4

= Fra, 818, ‘
*-The segments are arranged as shown in Fig. 318.
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No, XXVIIL.—The Yankee Square. Solution.

e o d
@ il i
c a N ¥
e F:]
<
Fig. 319,

The segmenta are arranged as shown in Fig. 319.

No. XXIX.—-Anothep Cross Puzzle. Solution,

|

—

Fia. 320.
Arrange the segments as shown in Tig. 320.

No. XXX.—The Carpenter's Puzzle. No.1.
Solution.

Fio. 521,
The piece of wood is cut as indicated in Fig. 321, and the

 Key 2o “ Dissected” or Comébination Puzzles. 1 37

Picoos rearranged as shown in Fig. 322,

BT

Fie, 322,

No. XXXF.—Carpenter’s_ Puzz}e. No. 2. Solution.

"He outs the board as shown in Fig. 328 —viz.~—from «
10 b (half-way across) ; from ¢ to d, and then along the middle

-
[
Fia. 323. . Frg, 324,

frombtod. He then reunites the two pieces as shown in

Fig. 324.

No, XXXII—The Cabinet-Maker's Puzzle.
Solution.

Finding the centre of the circle,* he describes a second

§

 circle exactly half the diameter of the frst, and then divides
“the whole into eight parts, a, @, a, a, and b, b, b, b, by means
i~of two lines drawn at right angles to each other (see Tig.

825). He then cuts the veneer through the lines thus

s To find the contre of & given circle, draw g straight lina from any

" ¢ne point to any other point of the circumference. Biseot this line,

and draw another line at right angles fo it through the point of section,
‘terminated af each end by the circumfarence. Biseot this Jast-men-

'_ tioned line, and the point of section will be the centre of the circle.
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deseribed, and re-arranges the pieces as shown in Fig. 326.
The space in the centre forms the hand-hole.

uoyYY

T'1g, 3285, Fia. 326.

No. XXX1V.—The Rattle Puzzle. Solution.

. Any one who hag solved the Bonbon Nut Puzzle (last .

__-deseribed) will have little difficulty with the Rattle, the-
prineiple being identical. " One of the end pieces has & notch
n it, and this being removed, the remaining pieces come
apart almost spontaneously.

No. XXXV.—~The Cross Keys (or Three-piece)'
- Puzzle., Solution.

The three pieces of which the puzzle is composed are
shaped as a, &, and ¢ (Fig. 328) respectively.
. To put them together, take a npright between the fore-
finger and thumb of the-left hand. ~ Through the slot push b,
with the cross-cut ippermost, till the farther edge of the

No. XXXIIT.—The Bonbon Nut Puzzle. Solution.

The six pieces of which the puzzle is composed are all
shaped like a in Fig. 327, with one exception. This has a
triangular notch cut out of it, as b in the same figare.

The first step is to examine the puzzle carefully, in order
to discover the notched piece. This, like the rest, is held
between the projecting heads of two of the other pieces, bub

€ B &€

Fro. 327.

TG, 828,

central slot comes all but flush with the outer face of a.
. Then take ¢, with the short arm of the cross towards you,.
¢ and lower it gently down over the fop of &, the uncut centre
© ... portion (next the short arm of the cross)} passing through

- the cross-cut in . You have now only to push & onward
- through e till the transverse cut is hidden, and the cross is

complete.

To separate the parts, reverse the process.

by reason of the notch may, by a little gentle pressure, be
forced outwards from between them. This frees the two
pieces lying at right angles to this, and theso being re-
moved, the puzzle falls to pieces. _

To reconstruct the nus, you have only to replace tho
pleces in reverse order, the “key” or notched picco last;
but considerable dexterify is needed to do this, the pieccs
having an aggravating knack of suddenly collapsing and
falling into hopeless confusion, just as you have all but
“gob it right;” indeed, it seems as if four hands at lecast
were necessary to hold the pieces in position. With per-
severance, however, success should be only a question of
time, and the neophyte must persevere accordingly.

No. XXXVIL.—The Nut (or Six-piece) Puzzle.
Solution.

Of the several pieces of which the puzzle is composed, one,
~ known as the “key,” is square from end to end, as a in Fig.
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320.  This key is, in all puazles of this class, the first piece
to be removed, and the last to be replaced.

The first step is to discover tho key. This is done by
pressing on the ends of the various pieces, the key being the
ouly one that yields to the pressure. Having ascertained
which it is, take the puzzle in the left hand, holding it in

such a position that the key shall be horizontal, 1ying from
right to left, and uppermost of its own pair. Push this ount,
and you will then be enabled to lift out one of the pair
pointing towards you. This is shaped like & in the figure.
Push the two uprights a little way from right to left (or

P—
a & ¢ d ¢ Vi
Fic. 829,

left to right, according as you may be holding the puzzle).
This will release the second piece, ¢, of the pair pointing
towards you. The two uprights, d and e, may now be re.
moved, and f is left alone.

With a view to the subsequent pubting together of the
puzzle, note carefully the shape of the last three pieces.
The upright pair, d, ¢, have each a projecting piece, or tongue,
in the centre, one going half across, the other only half-way
across. The two faces shown in our illustration are to be
brought together. The third piece, f, has simply an oblong
block cut out of its centre, half-way through, being next in
simplicity to the key piece, a. o )

To reconstruct the puzzle, take this piece, f, with the cub
part uppermost, and to it fit the pair d, e. From this
point hold the puzzle by the lower ends of d, e. Next insert
¢ across f, and push d and e to right or left (as the case may
be),so as to lock it in position. Now insertd, with the smaller
cut nppermost.  Finally, ingert a, and the deed is done.

~ no means diffienlt.
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No. XXXVIL—The Fairy Tea-table. Solution.

*  This, notwithstanding the large number of pieces of which
it is composed, is by no means s difficuit puzzls.
The first step, in taking it to pieces, 18 to draw out the
two bolts g, a, which secures the top to the pillar, The next
is to push or pull out the little piece b, when the three other
pieces combined with it will drop cut of their own accord.
The pillar may then be separated mto fonr different portions,
thereby releasing the feet, ¢, o, ¢, ¢, aud the two little erosses
'(each in two portions) d, d, and e, .
To reconstract the table, exactly reverse the process.

No. XXXVIIT.—The Mystery. Solution.
This is one of the best puzzles of its kind, the clue being

concealed with great ingennity. When, however, the first

step is discovered, the remaining steps of the process are by
\

—
=
(—%

Fie. 330,

' The secret lies in the fact that, as in the case of the Six-
piece Puzzle (p. 139), one of the cross-pieces is simply pushed

- through from side to side, forming a * key.”” This found,
- hold the puzzle (as in the case of the Six-piece) in the left

hand, with the key, e, horizontal from right to left, and push
it out. This done (see Fig. 330), you are enabled to remove

- the two horizontal semi-cireles, b, ¢. Now lift ount the twa
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pieces, d, e, which lie pointing towards you, and remove them
(laying them side by side for greater convenience in recon-
struction). Their removal in turn releases the two vertical
semi-circles, f,g. Withdraw the remaining horizontal plece,
%, and yon have left only the two uprights, i j, supporting
the two remaining semi-cireles, kL

To reconstruct the Mystery,” insert the pieces in the re-
verse order, remembering to begin with the only two straight

pieces that are exactly alike (% 4), holding them upright, the

one behind the other. Ingert a pair of the semi-circleg
(these are all alike) at top and bottom, then the horizontal

- piece, &, and s0 on.*

No. XXXIX —The Diabolical Cube. Solution,
Stand the piece ¢ (the one which looks like & flight of

* It will be found a great assistance, in attempting to solve one of the
more difficult puzzles of the ** Cluster ” ¢lass for the first tima, befpre
taking it fo pieces, to make pencil merke here and there to show which

- /mide by gide; in another, three; and so on,
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steps) up on end, and beside it the picce a, with its project.
ing portion uppermost, but farthest away from the highest

- stepof o, Against the nearer side of ¢ place the square block
. &.and stand the small block fon end beside it. ~ The state
of things will now be as shown in Fig. 331. Fix d in beside
a, with ore of its projections pointing downward and the
- other resting on f. ~ Yon will find that you have now only
room left for the remaining piece, b, whose cut-out ceutral

space just fits the projecting top of ¢, Place this in position
and the cube ig complete, s op P ,

No. XL.—The Chinese Zigzag. Solution,

To reconstruct the block, you must follow as clesely as
possible, but in reverse order, the process by which it was

. taken to pieces. First put together one of the extermal

layers, and, having completed this, lay if, with the flat side
nndermost, to form the bottom of the block. Then put to-
gether the layer next in ovder, and slide it into position,

“and in like manner with the two remaining layers.

" pair of pieces, and which faces of anch pair, come together ; in one case,

BAY, & single stroke across the line of junction ; in another, two strokes
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A movice usually endeavours to reconstruet the block
haphazard, so to speak, instead of layer by layer, under which
conditions success is impossible.

Fig. 332 shows the four layers in readiness for the final
reconstruction, b sliding (from left to right, or vice versd)
over g, and d ¢ over & in like manner.

No. XLI.—The Man of Many Parts. Solution.

The secret lies in 5o arranging the cards that one half of
each shall lap over half of the one next to it, thereby cover-

ing mp its more eccentric features, and leaving visible only
such half of the card as contributes to the desired resulf,
which is as shown in Fig. 333,

CHAPTER 1V.
ARITHMETICAL PUZZLES.

No. I._—'I'he “Forgr-ﬁve » Puzzle.

TiE number 45 has some curious properties. Among

- others, it may be divided into four parts, in such manner

that if yonadd two to the first, subtract two from the gecond,

. 'mulbiply the third by two, and divide the fourth by two, the

resnlt will in each case be equal,
What are they P

No. IL.—A Singular Subtraction.
Required, to subtract 45 from 45 in such manner that there

' shall be 435 left,

No. IIT.—A Mysterious Multiplicand.

. Required, to find a namber which, multiplied by 3, 6, 9,
12, 15, 18, 21, 24, or 27, shall in each case give as product

- the same digit, three times repeated.
-1 o

No. IV.—Counting the Pigs.

LA youngster asked a farmer how many pigs he had.
* You shall reckon for yourself,” said the farmer. “IfI had
88 many more, and half as many more, and geven to boot, I

“should have 32.”

.-How many had he? :
145 L
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No. V.—Another “Pig” Problem.

A farmer, being asked the same question, replied, “If I
had as many more, and half as many more, and two pigs
and a half, T should have just a score.”

How many had he P

No. VI.—A Little Miscaleulation.

A market-woman bought 120 apples at four a peuny, and
the same number of another sort at six a penny ; but finding
that they were beginning to spoil, determined fo sell them off
at cost-price. To save trouble, she mixed them together
and sold them at ten for twopence, expecting to just get her
money back again. But when all were sold, she found,_to her
surprige, that she had lost twopencs over the trinsaction.

How did this happen P :

No. VII.—A Simple Magic Square.

Required, to arrange the numbers 1 to 9 inclusive in the
form of a aguare, in such manner that the total of each
line, whether horizontal, vertical, or diagonal, shall be tle
satne—viz., 15.

No. YIII.—The ‘ Thirty-four” Puzzle,

Required, to arrange the numbers 1 to 16 inclusive in the
form of a square, in such manner that the total of eajch
line, horizontal, verbical, or diagonal, shall be the same—viz.,
34,

No. IX.—The *‘Sixty-five"” Puzzle.

Required, to arrange the numbers 1 to 25 inclusive in the
form of a square, nuder the same conditions, the total being
65 each way.

No. X.—The “Twenty-six ” Puzzle.

This is a magic square with a difference, the four corner
places being omitted. The problem is to arrange the
numbers 1 to 12 inclusive in the form of a cross, as shown
in Fig. 334, so as to make 26 in seven different ways—viz.,

number to be nsed once, and once only.

yL-
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" the two horizontal and the two vertical rows, the gronp
of squares marlked caaa, the group marked Obbb, and

*

S s b
[l a € c a
a [+] [+ a
b b
.
- Fig. 334,

- the group marked ecce, each making the above-mentioned

- total,

)

No. XI.—An Unmanageable Legacy.

An old farmer left s will whereby he bequeathed his
horses to his thres sons, John, James, and William, in the
following proportions : John, the eldest, was to bave one half,

- James to have one-third, and William one-ninth. When he
" died, however, it was found that the number of horses in
his-stable was seventeen, a number which is divisible neither
by two, by three, or by nine. In their perplexity the three
brothers consulted a ¢lever lawyer, who hit on a scheme
‘whereby the intentions of the testator were carried out to
the satisfaction of all parties.

‘. How was it managed ?

~ No. XIL.—Many Figures, but a Small Result,

T _.Requ_ired, of the numbers 1, 2, 3, 4, 5, 6,7, 8 90 to com-

“pose two fractions, whose sum shall be eqnual to unity. Hach

o No. XIIL.—Can You Name It?
Reqnired, to find & number which is just so much short of

--+50 as its gquadruple is above 50. '
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No. XIV.—Squares, Product, and Difference.

Required, to find two numbers the sum of whose squares
is greater by 181 than their product, and whose product is
greater by 161 than their difference.

No. XV.—A Peculiar Number.

Required, to find a number- of six digits of such a natore
thatif yon transfer the two left-hand digits (28) to the oppo-
site end, the new number thus formed is exactly double the
original number.

No. XVI.—A Novel Century.

Required, by multiplication and addition of the numbers 1
to 9 inclusive, to make 100, each number being used once, and
ongce only. ’ S

No. XVII.—Another Century.

~ Required, by addition only of the numbers 1 to9 inclasive
tomake 100, each number being used once, and once only.

No. XVIII.—Another Way to make a Hundred.

Required, with six nines to express the number 100.

No. XIX.—The Lucky Number.

Many persons have what they consider a “Incky " number.

Show such a person the row of figures subjoined—
1,2 3, 4,5, 6,7, 9, .

(consisting of the numerals from1 to 9 inclusive, with the 8
only omitted), and inquire what is his lucky or favourite
number, He names any number he pleases from 1 to 9, say
7. You reply that, as he is fond of sevens, he shall have
plenty of them, and accordingly proceed to multiply the series
above given by such anumber that the resulting preduct con-
sists of sevens only.

Required, to find (for each number that may be selected)
the multiplier which will produce the above result.

Arithmetical Puzzles.

No. XX.—The Two Agaes.

Father and son are aged 71 and 34 respectively. At what
age wag the father three times the age of his son; and at
what age will the latter have reached Lalf his father's age ?

No. XXI.--The Graces and the Muses.

The three Graces, each bearing a like number of roses,

- one day met the nine Mnses. Kach Grace gave to each
-Mnuse the eighteenth part of her store, when it was found
‘glﬂ-ﬁ each Muse had twelve roses less than each of the three

.Graces. ~

« What number of roses had each Grace originally ?

No. XX11.—The Graces and the Muses Again,

Sometimes the puzzle is stated in another form. The
three Graces, laden with roses as befors, meet the nine
Muses, and each Grace gives to each Muse such a pro-
portion of her store that when the division is complete,
‘each Grace and each Muse has an equal share.

How many roses had each Grace at first

e b

No. XXTII.— Just Qne Over,

A man, being asked how many sovereigns he had in his

- pocket, replied, “If I divide them by 3, by 3, by 4, by b, or
by 6, I shall always have one over,” :
What namber had he P

No. XXIV.—Scarecely Explicit,

Another person, being asked a similar question, replied,
“If T lad half as much more, two-thirds as much mote,
three-fourths as much more, four-fifths as much more, five-
sixths as much more, and nine sovereigns to boot, I should
have exactly £100.”

How much had he ?

No. XXV.—Making Thmgs E‘ven.

Two children were discussing their pockeb-money, «If
you were to give mc a penny,” said Johnuy, “ I ghould have




i

|
|
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twice as much as you.” “That would not be a fair division,”

#aid Tommy; “ you had better give me a penny, and then we
ghail be just alike.”

How much money had each P

No. XXVI—A Rejected Proposal.
A littls later Johnny and Tommy meb again, “I have

now just twice as much as you have,” said Johnny; ¢ but if .

you were to give me a penny I should have three times as

“much.” “ No, thank you," said Tommy; “but give me two-

pence, and we shall be equal.”
How much had each ?

No. XXVII.—The 'Market_-woman and her Stock.

A woman selling apples met three boys. The first bought
half her stock, and gave her back 10: the second bought a
third of what she had then remaining, and gave heér back 2;
and the third bought half of her then remaining store, and
gave her back 1; after which she found that she had 12
apples left. ‘

How many had she at first ?

No. XXVIIL—The Captives in the Tower,

An elderly queen, her danghter, and little som, weighing
195 pounds, 105 pounds, and 90 pounds respectively, were
kept prisoners at the top of a high tower. The only com-
munication with the ground below was & cord passing over
a pulley, with a basket at each end, and so arranged that
when one basket rested on the ground the other was oppo-
gite the window. Naturally, if the one were more heavily

loaded than the other, the heavier wonld descend ; but if the

excess on either side was more than 15 pounds, the descent
became 50 rapid as to be dangerong, and from the position
of the rope the captives could not check it with their hands.
The only thing available to help them in the tower was a
eannon-ball, weighing 75 pounds. They, notwithstanding,
contrived to escape, .

How did they manage it 7

Arithmetical Puzzles,

\No. XXIX.—Father and Sof.

A father aged 45 has a son of 12.

-.. How soon will the father be only thres times the age of
“the gon P

No. XXX.—A Complicated Transaction.

+ . William gives Thomas as many shillings as Thomas has,
. - Thomas then gives William as many shillings as William
-~ hag left, This done, William has 36 shillings, and Thomas
.. 4% shillings. -

" How mnch had each at first P

No. XXXt—A Long Family.

A farmér and his wife have fifteen children, born at
--regular intervals, there being a difference in each ease of a
. yearand ahalf. The eldest is eight times the age of the
youngest.

" "How old must the latter be 7

No. XXXIT.—A Curious Number.

A ceortain number is divisible into four parts; in such
manner that the first is 500 times, the second 400 times, and
the third 40 times as much as the last and smallest part,
What is the number, and what are the several parta ?

.+ No. XXXIII.—The Shepherd and his Sheep,
A ghepherd was asked how many sheep he had in his
flock. He replied that he could not say, but he knew if he

coanted’ them by twos, by threes, by fours, by fives, or by

' sixes, there was always oue over; but if he connted them by

. gevens, there was none over,

. What is the smallest nomber which will answer the above

¥

conditions ? ‘

No. XXXIV.--A Diffteult Problem.

""What is the smallest number which, divided by 2, will
give a remainder of 1; divided by 3,a reu:la.inde'r of 2;
divided by 4, a remainder of 3; divided by 5, a remainder of
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4; divided by

6, a remainder of 5 ; di
of 6; divided b

¥ 8, a rbmainder of 7 ;
8; and divided by 10, a remai

vided by 7, a remainder
divided by 9, a remain-

No. XXXV.—Well Laid Out,

A lad went into a sh
und that pencils cost t
pence, and drawing-pina
was fourpence.
shillings, and found th
What were they ¢

op to buy drawing materials. Ho
pence each, sheets of paper three-
penny, while indiarubber
each, spending two
wenty-one arbicles,

at he had exactly t

No. XXXVI—The Two Travellers.

4 and B are travelling
an hour, B five miles an
hours’ start.

In what length of timo will I overt
from the starting-point ?

the same road, 4 going fonr miles
hour. But 4 has two and o half

ake 4, and how fap

No. XXXVII.—Measuring the Garden.

A garden, oblong in sha
wide. If it were a yard
increased by 149 square yards,

What are its dimensions ?

pe, is thres times as long as it is
each way, its area would bo

. No. XXXVITI.—When Will They get It?

guests ab a restaurant came, the first ever
the third every third day,
me once.a week only, “T'he host, in &
d that on the first da;
gether he would treat them to a dinner gratis.
g to the above order of robation, would
to claim his promise ?

second every other day,
to the seventh, who ca
liberal mood, declare ¥ all came to-

How soon, aceordin
they be in & position

No. XXXIX.—Passing the Gate.

It was the rule in a certain contin
passing through either of the four ¢
ont or coming in, should pay & pen

ental town that any one
ity gates, whether going
ny. A stranger arrived
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one day af the town, paid his penny and passed through the
first gate. He spent in the town one haif of the money he
.. had left, and then wont ount again by the same gate, again
- Ppaying a penny. The next day he did the like, entering and
~ passing out by the second gate, and meanwhile spending
% half his available cash in the town. On the following two
" days he did the same, entering and leaving by the third and
- fourth gates respectively. When he left the town for the
fourth time he had only ono penny left,
How much had he at first ?

B

No. XL.—A Novel Magic Square.

" . Required, to arrange the numbers 1 to 81 in the form of a
+_ magic square, in such manner that atter removing the outer-
. most rows youstill have a magic square, aud so on, removing
. Tow by row with the same result until only the nomber
" oceupying the central square remains, which number shall
e the greatest common divisor of the sums of the several

/. Bquares, :

No. XLI—Another Magic Square.

: Regnired, to form with the series of numbers G, 1, 2, ete.,
“to 63 inclusive, & magic square of 64 places, in such manner
. that the total of each horizontal or vertical line shall be 252;
- wif the principal square be broken up into four smaller ones
+:0F sifteon places each, the total of each horizontal or verti-
-~ -cal line shall be 126 ; and if each of these smaller squares be
: - again broken aup into four squares of four places each, the
.. total of the numbers in each such four places shall again be
- 128, |

No. XLIL.—The Set of Weights.

With what five weights can a man weigh any quantity
" (proceeding by steps of half a ponnd) from half a pound up
. to 60 Ibs, P

No. XLIIL—What Did He Lose?

. -A man goes into a shop and buys a hat, price one guinea.
~He-offers in payment for it a £5 note. The hatter gets
- the note cashed by a neighbonr, the purchager pocketing his
. change, £3 19s., and walking off with the hat. No sooner .
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has he left, however, than the neighbour who changed the
note comes in with the news that it is a counterfeit, and the

‘hatter has to refond the valoe.

How much is the hatter out of pocket by the trans-
action P

No. XLIV..—A Diffieult Division.

A wine merchant has in his cellar 21 casks. Soven are
full of wine; seven half-full, and seven empty.

How can he divide them (withont transferting any por-
tion of the liquid from cask to cask) among his three sons
—Dick, Tom, and Harry—so that each shall have not only
an equal quantity of wine, bat an equal number of casks ?

No. XL.V.—-The Hundred Bottles of Wine.

An innkeeper sold in eight days 100 bottles of wine,
each day overpassing by three bottles the guantity sold on
the previous day. 5

How many did he sell on the first, and on each of the
succeeding days ?

No. XLVL—The Last of Her Stock.

An old market woman, finding that she had but a few
apples left, divided them among her three grandehildren,
as follows: to Willie she gave half her stock and one
apple over; to Tommy half what che had then left and one
apple over; and to Jennis half what she had still left and
one apple over. This done, she had none left.

How many apples did she divide ?

No. XLVIL—The Walking Matech.

Three persons, 4, B, C, D, start from the same point to
walk round a circular piece of ground, whose circumference
is one mile. A walks five miles an hour, B four miles,
three miles, and D two miles an hour.

How long will it be before all four again meet at the
gtarting-point ? )
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No. ZLVIII.—A Feat of Divination.

A couﬁla of dice are thrown. Tho thrower is invited fo
double the points of one of the dice (whichever he pleases),
add 5 to the resalt, multiply by 5, and add the points of the

- second die. He states the total, when any one knowing the

secret can instantly name the points of the two dice, -
How is it done P

No. XLIX. <A Peculiar Numhter,

Required; a number of six digits, of ench nature that if
you tramsfer the first figure on the right hand (7) to the
opposite end of the row, the number as thus altered will
be five times the original number; or if you transfer the
first figure on the left hand (1) to the opposite end, the
resulting number shall be three times the original number,
If again you transfer the three first (or thres last) figures to
the opposite end, the result will represent six times the

. original nomber,

No. L.—Another Peculiar Number.

‘What is the lowest number which, divided by 2, 3, 4, 5, or
6, leaves & remainder of 1, but divided by 1lleaves no re-
mainder P

No. LI.—_The Three Legacies.

A gentleman, making his will, left legacies to his three
servanty, of whom the parlourmaid had been with him
three times as long as the housemaid, and the cook twice
as long as the parlpurmaid. He distributed his gifts in the

- same proportions; and the total amount given was £70.
- 'What was the ginount received by each P - :

K )
No. LII.—Another Mysterious Multiplicand.
What number of two fignres is that which, being multi-

plied by'3, 6, and 9 respectively, the three products together

include every digit from ] to 9 inclusive, each being only

‘once employed P
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No. LIIL—-How to Divide Twelve among Thirteen.

A gentleman has a sum of twelye sovereigns to be dis-
tributed in charity, a sovereign to each approved candidate.
On the day of distribution thirteen claimants appear. The
donor has reason to believe that one of them is a less de.
serving object than the rest, and desires to leave him out,
bat without showing any apparent favouritism. He directs
the claimants to stand in a civcle, and announces that every
ninth man, as he counts round and round, shall step out of
the circle and receive his gift $ill the fund is exhansted, the
last man receiving nothing,

Where must the distributor begin to count, in order to
exclude the candidate he desires to reject P :

No. LIV.—Tenth Man Out,

A somewhat more diffienls puzale of the same clags rons
as follows: The crew of a certain ship consisted of fifteen
white men and fifteen negroes. A storm arising, it became
necessary to take to the boats, but these only afforded room
for half the number. It was agreed that all should stand
in a circle, and that the captain should count round and
round the circle by tens, each tenth man to take his place
in the boat till the number of fifteen was reached, the
others to take their chance with the ghip. '

The captain, desiring to favour his own countrymsn, so
placed the men that the fiftean blacks were all left behind.

How must the cirele be arranged to effect this result f

No. LV.—Ninth Man Out.

Given the same conditions, save that every ninth man,
instead of every tenth, is to go iz the boat.
What will then be the arrangement of the circle

[ Puzzles of the kind next immediately following have been
popular from very early times, one of the earliest known

‘day’s march, comes to a.river which must be crossed. The
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collections, that of Bachet de Menorias, Romuos! Jo B LIPVA) T
plaisants et delectables qui se font par les nombres, bearing
date as far back ns 1613, Though not exactly arithmetical,
in the ordinary sense, they depend upon arithmetical prin-
ciples, and are therefore inserted in this chapter.]

No. LVL.—The Three Travellers.

Three travellers, accompanied by their servants, arrive at
-the-bank of a river and desire to cross. The only means of

"'transit is a boat which carries two persons. The travellers

‘have reason to believe that the servants have entered into a
conspiracy to rob and murder them, shonld they be able to
get the upper hand. It is therefore essentinl that g gingle
master should not be left alone with two of the servants, or

- two masters with all three of the servants.

How can the transit be arranged so as to avoid either of

. ‘the above conditions ?

" No. LVIL—The Wolf, the Goat, and the Cabbages.

4 boatman Has to ferry across a stream a wolf, a poat,
and a basket of cabbages. His boat is so small that only
.one of the three, besides himself, can be contained in it

- How is he to manage, so that the wolf shall have no oppor-
- tunity of killing the goat, or the goat of eating ap the
" cabbages ¥

No. LVIII.-—T_he Three Jealous Husbands.

Th;-e'e‘jealous husbands, travelling with their wives,

© find it necessary to cross a stream in a boat which only

holds two persoms. Each of the husbands has a great

objection to his wife crossing with either of the other male

members of the party nnless he himself is also present,
How is the passage to be arranged ?

No. LIX.Q—-The Captain and His Company.

.. The captain of a company of soldiers, in the course of his
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only means of transit is a boat wherein two children are

paddling about, and which is so amall that it will only hold -

the two children or one grown person.
How is the transit to Fe effected ?

No. LX.—The Treasure Trove.

An Irishman and a Scotchman, digging together in a field,
came upon 2 number of gold coins.  When they were abont
to divide them, the Scotchman, who was of an avaricious
turn, conceived a plan to outwit the Irishman and secure
the whole for himself. Hoe therefore proposed to the Irish-
man that if, without asking any question, he could name
the exact number of coins he should take the whole; if he

* failed, the other should take all. The Irishman readily

agreed, and counted the money, taking special care that
the Scotchman should not see how much it was. * Now
add 666 to it,” said the Scotchman. “Done,” replied the
Irishman. “Now, ye'll maybe subtract the whole amount
from 999.” “ Done again,” replied the Trishman ; ¢ but the
divil a bit are ye nearer I ““Bido a wee,” said the Scotch-
man. “Now jist pit down 333, and tak’ awa the lagt
figares from it, and yo'll no he far off the tottle of the bit
money.”” “Mother o' Moses!” exclaimed the Irishman,
“ somebody must have tould ye;” and the Scotchman walked
off with the treasure trove accordingly.
How did the Scotchman get at the right total ?

No. LXL--The Row of Counters,

This is in principle very similar to the last puzzle. In
point of fact it is the same thing, though in a different
form, and we therefors insert it next in order.

A spectator is invited to place upon the table two rows
of counters, unequal in number. The actual numbers are
immaterial, but may range, say, from ten to twenty. The
person who performs the trick is, meanwhile, blindfolded,
so that he can have no knowledge whit the numbers are.
The person who has laid out the counters is then regquested—

1. To subtract the smaller number from the larger, and
state the difference. (We will suppose that he states such
difference to be 8.)
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2. To remove a certain number (say 5) from the smaller
Trow.

3. To subtract the number remaining in the smaller row
from the larger row. The number subtracted is to be re-

- .. moved altogether, as also what now remain of the smaller

TOW.
4. The operator, without asking any further guestion, at

" -once names the number left in the larger row.

How does he ascertain it ?
L

No. LXII.—A Loan and a Present,

This i andvther puzzle on the same principle. Tt is usually
presented in the shape of a conjuring trick. The operator
requests some one to think of a given number of shillings,

- large or small, as he pleases. He is then in imagination to
* borrew the same amount from some member of the company,

and add it to the original number. “ Now please suppose,”’
8ays the operator, “that I make you a present of fourteen
shillings, and add that also. Now give half the total

- -amount to the poor ; then return the borrowed money, and telt
- the company how much you have remaining. I know

already what it is; in fack, I hold in my hand the precise
amount.” “Seven,” is the reply, The operator opens his

- hand and shows that it containg exactly seven shillings,

~ How is the amount ascertained ?

-

- No. LXTIL—Eleven Guests in Ten Beds.

An.innkeeper had a sodden influx of guesﬁs, sleven

. arriving in one party, and demanding beds. The host had
" only ten beds at his disposal, but he, notwithstanding,

‘managed to sccommodate them as follows: he put two in

' the first bed, with the understanding that the second should

have a bed to himself after a brief interval ; he then put
fthe third in the second bed, the fourth in the third bed,

~and 80 on, the tenth being accommodated in the ninth bed.
“He had thus one bed still left, which the eleventh man, now

sleeping double in the first bed, was invited to ocempy.
It is clear that there must be-a fallacy somewhere, but

. where does it lie P
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No. LXIV.—A Difficult Division,

4 and B have purchased an eight-gallon cask of winé,

and desire to divide it equally; but they have only two
measures wherewith to do so—one a five-gallon and the
other s three-galion.

How are they to manage ?

No. LXV.—The Three Market-Women.

Three peasant-women went to market to sell apples. The
first had 33, the second 29, and the third 27 only., Each of
them gave the same number of apples for a penny, and yet,

whon they got home, they found that each had received an
equal amount of money.

How could such a result come to pass P

No. LXVI~The Farmer and His Three Daughters,

This is a puzzle of the same kind, differing only in the
figures,

A farmer sent his three daughters to the market to sell
apples. The elder had 50, the second daughter 30, and the
younger 10. The farmer jokingly told them all to sell at
the same price, and bring home the same amount of money,
and, to his surprise, they actually did so.

How did they manags it ?

No. LXVIL—How Many for a Penny ?

A boy purchased a pennyworth of apples. He gave to a
playmate one-third of his store, and one-third of an apple
over, after which he had exactly one apple left.

How many did he get for his penny'?

No. LXVIIIL.—The Magic Cards.

These are nsually presented as u conjuring trick, but they
also form & very effective puzzle, for it is clear that the
secret must lie in the cards themselves, and, given sufficient
acuteness, must be discoverable.

Prepare seven cards with nombers on them as follows :-—
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I
—_——
—_—
L o I Iv.
1865 97 23466 o3 4 36 63 100 7
833 67 90 335 67 9y 5 37 69 101 o 40 7 108
- | -5ar 60 101 G 38 70 102 G 38 70 108 10 43 74 106
720 71 103 7 39 71 103 739 71 103 11 43 75 107
9.41 78 105 10 42 73 106 12 41 76 103 1% 44 70 108
1148 75 107 11 43 75 107 18 45 77 109 18 43 77 109
13 45 77 109 14 48 78 110 11 46 ¥8 110 13 46 75 110
15 47 70 111 15 47 79 111 15 47 79 111 15 47 79 111
1749 81 113 i8 50 82 114 3) 53 84 118 24 56 83 12
19 51 83 115 19 51 &3 115 21 53 85 117 25 57 89 121
2E53 85 117 23 54 84 118 22 54 86 118 26 53 90 199
23 85 87 119 23 55 87 119 23 55 87 119 27 59 91 123
25 57 89 121 26 58 90 123 28 60 92 124 23 60 93 191
. 27 59 91 123_ 97 59 01 193 29 61 93 123 29 61 93 195
29 61 93 125 30 62 94 120 30 62 94 125 30 62 01 19§
v | 3163 95 127 31 63 95 197 31 63 95 197 31 63 95 127
T
—_— —
V. VI VII
16 48 80 112 32 48 96 112 64 80 96 11z
17 49 81 133 83 49 97 113 45 81 97 113
iB 50 82 114 34 50 98 114 66 82 U8 114
19 51 88 115 35 51 99 115 67 83 99 115
20 52 84 116 36 53 100 116 68 84 100 118
91 53 86 117 37 53 101 117 69 85 101 117
22 54 86 118 38 54 102 118 70 &6 10° 118
23 55 &7 119 39 55 103 119 71 87 103 119
24 56 88 120 40 56 104 120 72 83 104 120
95 57 89 121 41 b7 105 121 73 89 103 131
26 58 90 122 42 58 106 123 74 90 106 123
. | 276991 123 43 59 107 123 75 01 107 133
28 60 92 124 44 60 108 134 76 92 108 124
20 61 83 125 45 61 109 125 77 93 109 125
30 62 94 126 46 62 110 126 78 D4 110 126
31 63 95 127 47 63 111 127 79 95 111 127

A person is requested to think of any number, from 1 to
127 inclusive, and to state on which one or more of the seven

. ~cards it is to be found, Any one knowing the secret cgn

instantly name the chosen number.

-/ 'How is the number ascertained ¢

..-',No. LXIX.—The *Fifteen” or ‘ Bogs” Puzzle.

This, like a good many of the best puzzles, hails from
America, where, some years ago, it had an extraordinary

vogue, which a little later spread to this country, the
oS ) ¢ . M
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Britisk public growing nearly as excited over the mystie ‘ _ '
“Fifteen ” ag they did at a later date over the less innocent ‘
“Missing Word " competitions. | No. LXX ~The Peg-away Puzzle.
The * Fifteen Puzzle consists of a little flat wooden or B “The « Peg-away " Puzzle (Perry & Co.}is & variation or
cardboard hox, wherein are arranged, in four rows, fifteen ; modification of the “ Fifteen Puzzle, the difference being that

iittlle cubical blocks, each bearing a number, from 1 to . there are nine instead of sixteen cells, and that eight instead
15 inclusive. The hox being square, would naturally accom- ‘

modate 16 such cubes,® and there is therefore one space _ L . . —_—
always vacant, and by means of such vacant space, the ‘ 1 2 | 3
cubes may be shifted about in the box so as o assums
different relative positions. —
- 4 & 6
7 8
. Fa, 836,
0] | ‘ ‘ ‘of fifteen numbered blocks or ““pegs” are used. Theso
_being arranged hap-hazard in the cells, the problem is to
bring them into consecutive order, as shown in Fig. 336.
15 14 : '

Fra. 335. ‘ © - No. LXXI.—The Over-Polite Guests.

he ordinary “ Fifteen "’ Pazzle is, having placed the cubes ' «Boven gentlemen met to dine at a vegtaurant, when a
in r”r[,‘he box hap{a,za,rd, 80 to move them a.bougtlzwithout lifting, "+ quesbion arose as to plifced_encel,l no on}ei1 desu;mg ‘ITIO taﬁe
but merely pushing one after-ancther into the space for the what were regardgd ]?s the more don}?llbl‘&the Beiih1 S'ld dq BEtt ]
time being vacant) as to bring them into regalar order from the matter, 0113 of ¢ e.]fl Fé‘opoie . tha tflyis ou 1_113 (H
1 to 15, leaving the vacant space at the right-hand bottom - gether every day watil they a6 I'BSPEfLIVB y occupied a.
corner. : lposs1btled positions at the table; and the suggestion was

t is koown as the “ Boss " or Master Puzzle all ‘ ' ° accepted. )
thgri)lg:}ﬂ are i:ll the first instance placed in regular order, - How ofteli must they dine together to answer the ahove
with the exception of those numbered 14 and 15, which are : __'CQlldlhOHS ?
reversed, as in Fig. 335, : Iy

: “‘ This problem is sometimes propounded in another shape, as follor :
; A perty of sevan students, with more wit than money, agreed with a
* fact, 1 b e usually supplied, the set thereby P ] s
beiufsu:d?:?:i?ag{e ?c?r 'ﬁhg «%Eﬂ&r_fouw Pﬁzz!gz()rere:—red to af p. 146). restanrani-keeper to pay him £10 per hgﬂ;d ?10 sqo:i: a8 they should have
When the “ Fifteen” Pazzle is attempled, the oube bearing the namber ~accupied all possible positions at the table, he undertaking to entertain
Fien the * Fifteen A bled, s . ' them daily in the meantime with a dinner costing half a crown per head.
1618 removed from the box. " Query, how much the host made or lost by the transaetion?
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No. LXXII.—The *‘Royal Aquarium” Thirteen
Puzzle*

This is an adaptation of the “Magic Square” idea, but
modified in a very ingenious manner, the ordinary processes
for forming a magic square being heve quite inapplicable.

The puzzle consists of nine cards, not quite 1% inch each
way, each bearing four numbers, radiating from the centre
after the manner shown in Fig. 337, ’

I g 4

8 3 5

Fia, 837.

The figures shown in heavy type in the diagram are in
the original printed in red.

The experimenter is required to arrange the nine cardsin
a square, the red numbers forming perpendicular lines, and
the black numbers horizontal lines, the three figures in
each line, whether horizontnl or perpendicular, making,
when added together, 13.

* Trocurable at the Royal Aquarium, Westminster. Price 1d., or by
post, with golution, 3d.
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No. LXXTIL—An Easy Oreditor.

A gentleman being in temporary need of money, a friend
lent him £30, telling him to repay it in such sams as
might suit his convenience. Shortly afterwards be made a
payment on account. His second payment was half as much
a8 the firgt; his third three-quarters as much; his fourth

" one-quarber as much, and his fifth two-fiftha as much. It

was then found, on striking a balance, that he still owed
£2. o
.. What was the amount of the first payment ?

No. LXXIV.—The Three Arahs.
Two Bedounin Arabs halted in the desert to eat their

" midday meal. Their store consisted of eight small loaves,

" of which five belonged to the firat, and thres to the second.

" Just as they sat down, a third Arab overtook them, and

asked to be permitted to share their meal, to which they
agreed. Bach ate an equal portion of the eight loaves, and
" the third Arab, at the close of the meal, handed the others
- eight pieces of money in payment. A dispute arose as to
- the division of the money, the first Arab maintaining that

- . a8 he had had five loaves and the other three only, the

money shonld be divided in the same proportion. The other

maintained that as all had eaten equally, each should fake

half the money between them. Finally they agreed to refer
- the'matter to the third Arab, who declared that both were

_in the wrong, and pointed out the proper division.

‘What was it ? :

No. LXXV.—An Eccentric Testator.
An eccentric old gentleman left a will, whereby he be-

- queathed to his eldest son £110, and one-ninth of what

remained ; to his second son £220, and one-ninth of what
then remained ; to his third son £330, and one-ninth of the

{ remainder; and so on, each junior in turn taking £110 more
by way of original gift, and one-ninth of the portion still

© remaining. ‘ ) ]
The legategs at first complained of so unequal a disposi-
tion, but on ascertaining the value of the estate and proceed-
_ing to & division, they found, to their surprise, that the
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division exactly exbausted the estate, and that the share of
each was of exactly the same valge,

How many legatees were there, and what was the tots}
value of the estate P

No. LXXVI.—Another Eecentric Testator.
A testator, having five sons,
To the eldest one-sixth of the whole, and £349

then nothing left. : .
What was the amount of the property, and what was the
share of each son p

2
No. LXXVII.—An Aggravating Uncle.

An uncle with a turn for fignres presented his youthful
nephew with a box of soldiers, hut made it s condition that

he should not Play with them till he conld discover, on

arithmetical prineiples, how many the box contained. He

was told that if he placed them thres in & row, there would

be one over; if he Placed them four ip g row, there wonld

be two over; if five in a row, three over; if six in g row, he

wonld have four over. The total number was under 100,
How many soldiers did the hox contatn P

No. LXXVIIL—Apples and Oranges,

A paterfamiliag brought home g quantity of apples and
oranges, the same number of each, and distributed them
among his children, After epeh child had received 12
apples there were 48 over, and after each child had received
15 oranges there were 15 over. :

How many were thers of each kind of frait

and among
how many children were they divided ? ’ °

No. LXXIX —The Two Squares.

A certain number of counters, if arranged in rows so as to
form a Square, leave a remainder of 146 counters unem-
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ployed. To enlarge the square by an additional row each
way 31 more counters would be re%ulred.
What is the number of coanters ¢

No. LXXX.—A Curious Divigion,

. . ; N
"TRequired, to divide 7890 connters into three heaps, in suc
prog:)c%-t;gns, that if the first heap be divided by three, the

second by six,"and the third by nine, the quotient shall in

each case be the same number,

No. LXXXI.—A Curious -Multiplication.

i ivi ters
' - Required, to divide the same number (7890) of coun "
intoefil)ur he'a,pa, in such proportions that if the first be multi.
plied by three, the second by four, the third by six, and the
fourth by twelve, the product shall in each case be the same.

No. LXXXIL.—The Two Schoolmasters. .

g re di ing their respec-
Two conntry schoolmasters wers discussing .
tive schools. yThe first said, * One-gixth of my pupils are

. ‘away ill, eleven are haymaking, seven are gone to the fair,

i ” ther replied,
d I have thirty-seven here at work. The o ;
i;:%'011 have a pz'rebty large school, but mine is larger than

“yours, for I bave seventy-two pupils,”

What was the difference of their numbers P

No. LXXXIII.—Nothing Left.

- There 1 ﬁ. certain number from which, if yon subbract ten,

: multiply, the remainder by three, find the square root of the

product, and from suech square root subtract cighteen,

.. ‘nothing is left.

‘What is the number P

1
No. LXXX1V.—The Three Generations.
An old man was nsked how old he was. He replied,

3 i ‘ ; those
" “The united ages of my son and myself are 109 years ;

" of my son and %:.ny grandson are 56 years; and my grandson
- and myself together number 85 years.”

.. How old was each ?
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No. LXXXV.—The Two Brothers.'

*How old is your brother?” a man was ssked. © Two-
thirds of hif} age,” he replied, “is just five-twelfths of mine
and I am nine years older than he.” '

What was the age of each P

No. LXXXVI.—The Two Sons.

An elderly mathematician was asked what were the
ages of his two sous. He replied,  The one is fve and &
quarter years older than the other, and six times the age of

the elder, added to five times th ,
be 301.” 1mes the ago of the younger, wonld

What was the age of each?
No. LXXXVIL—The Two Néphews.

The same man was asked the ages of his two nephews
*“ The elder,” he replied, “is just thres times as old I;s the

younger, and if you add together the £ thei o
tho total will be'360," - Fanases of thelr agos

What was the age of each ?

No. LXXXVIIL.—The Reversed Number.

. There 1s a number consisting of two digits; the number
itself is equal to five times the sum of its digits, and
if nine be added to the number, the position of its digits
is reversed.

What is the number ?

No. LXXXTIX . — Another Reversed Number.,

Thers is another nomber of two digits, which itself is
equal to seven times the sum of its digits. If 18 be sub-
tracted from it, the position of its digits is reversed.

What is the number ? :

No. XC.—The Shepherd and his Sheep.

A shepherd was asked how many sheep he had. He re-
plied, “I have 100, in five sheep-folds. In the first and
second there are altogether 52 sheep; in the second and
third, 43 ; in the third and fourth, 34; and in the fourth
and fifth, 30.” '

How many sheep had he in each fold ?
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No. XCI.—The Shepherdess and her Sheep.

A shepherdess had the care of a number of sheep, in four
different folds. In the second were twice as many as
the first, in the third twice ag many as the second, and in
the fourth twice as many as the third. The total number

+ - was 105,

ITow many sheep were there in each fold ?

- No. XCII.—A Weighty Matter,

With how meny weights, and of what denominations
respectively, can yon weigh any number of pounds from1 to
127 inclusive ?

[

No. XCITL.--The Thres Topers.

Three topers were discﬁssing how long it would take each
of them to drink forty quarts of lager beer. Peter under-

". took to do it between four in the morning and twelve at

night; Paul between ten in the morming and twelve at
night; and Roger between two in the afternoon and twelve
at night.

Agguming that they could do ag they boasted, how long
would it take them to get through the same guantity, all

.. . drinking simultaneously 7

.

No. XCIV.—The False Scales.

A cheese put into one of the scales of a false balance was
found to weigh 161bs. "When placed in the opposite scale it
weighed 9 1bs. only. :

- What was its actual weight ?

No. XCV.—An Arithmetical Policeman.

. A belated reveller, hearing the clock strike, but being' too
. obfuscated to be quite sure as to the number of strokes, pro-
ceeded to ““dsk a policeman” what time it was. The
policeman replied, “Take half, a third, and a fourth of the
‘hour that has just strnek, and the total will be one larger.”

¥

" What was the hour?
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No. XCVI.—The Flock of Geese.

Two friends, passing a woman with a flock of geese, mado
& wager as to who should guess nearest at their nnmber,
without actually counting, one maintaining that there wero
not more than thirty, the other that thers were over
forty of them, On asking the market.woman which wag
right, she replied, “If I had as many more, and one-half ag

many more, and one-fourth ss many more, I should have .

one short of o hundred. Now puzzle it out for yourselves,”
What was the number of the flock ?

5
No. XCVIL—The Divided Cord.

A piece of cord is thirty.six inches in length. Required,
so to divide it into two parts that one of them shall he
exactly four-fifths the length of the other.

No. XCVIIL—The Divided Number.

Divide the number 46 into two parts in such manner thab

if the one be divided by 7 and the other by 3, the sum of the
quotients shall be 10,

No. XCIX.-—The Two Num_bers.

There are two numbers, such that twice the first plus the
second = 17, and twice the second plus the first = 19.
Find the numbers, oo

No. C.—The Horse and Trap.

A man purchased a horse and trap. Five times the price
of the horse was just equal to twelve times the price of the
trap, and the two together cost £85,

What was the price of each ?

No. CI.—The Two Workmen.

4, working 7 hours a day, can do a piece of work in 10
days, and B, working 8 hours & day, can do it in 7 days.
Supposing both employed together, how many hours a day
ywust they work in order to complete it in 5 days ?
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No. CIL.—Another Divided Number.

Required, to divide the number 237 into three parts, in
sach ?na.nue,r that 3 times the first shall be equal to § times
the second and 8 times the third.

[

No. CIIL—The Three Reapers.

i in field in
d C, working together, can reap a certain fie
5 (ﬁyf, a;i’ wo;;cing af‘lon_lej, Wwould take twice as long as 4
and G'togéther; and ¢, working alone, would take three
im  long as A and B together.
mni—fg\gslo‘;nggwould each take to do the work separately ?

No. CIV.——Tiie Bag of Marbles.
i d it is
boys have a bug of marbles given to them, an
a.u’fe};ge:hatythey shall be divided in proportion to their ages,
which together amount to 173 years. The bag contains 770

marbles, and as often as Tom takes 4 Jack takes 3, and as-

takes 6 Dick takes 7. o
Oftﬁiisggg rﬁaﬁbles will each get, and what are their re-

spective ages ?

No. CV.—The Expunged Numerals. A,
Givén, the following sum i{tﬁd&ition 1—
Ykti
: 999
‘ i six of ; hat the
equired, to strike out*six of these mumbers, so ¢
tot]z{a%?il:]‘:e remaining numbers shall bg 20 only.

No. CVI.—The Expunged Numersals.

i m following :—
Given, the gu g L
| 333

555

7Y

. 999

Required, to steike oafb nine of the above figures, so thab
the total of the remaining figures shall be 1111.

ST e ——_————— A
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Ro. CVIL~A Tradesman ina Difficulty.

A man went into g shop in New York
goods to the amount of 34 ceuts. When he
found that he had only a dollar, a three-cent piece, and a tiwo.
cent piece. The tradesman had only a half- and a quarter-
dollar. A third man, who chanced to be ip the shop, wag
asked if he conld assist, but he proved to have only two
dimes, a five-cent Pisce, a two-cent piece, and g one-cent
piece.*  With thig’ assistauce, howerver, the shopkeeper
managed to give change,

How did he do it P

and porchased

No. CVIITL.—Profit and Loss, "

A tradesman sells g pareel of soiled goods at a loss for

£2 16s. The market price was £3 3s., at which Price he
would have made three times 83 much by them as he acty.
ally lost,

What did they cost him originally P

No. CIX.—A Curious Fraction.

What like fractions of a pound, of a sh

illing, and of 5
penny will, when added together,

make exactly a pound p

No. OX.—The Menagerie,

The proprietor of a menagerie was asked how many birds
and how many beasts it included. He replied, “Well, the
lot have 36 heads and 100 feet,”

How many of each wers there P

-

* For the assistance of resders who WAy not he familiar with the
American coinage, we may mention that the cent ig equivalent to our
halfpenny. Of these 100 80 to the dollar, which is thersfore warth
44, 2d., while the half and quarker are equi

valent to 2. 1d. and 1s, 04d,
(50 cents and 25 cents) respectively. The dime ia the tenth part of a
dollar, and is therefore worth 10 cen's, or 54,

o fomer the half of her stock and h
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No. OXI—The Market-womsn and her Eggs.

A market-woman, selling eggs, sold to her first cus-

alf an egg over. To

her second customper she sold one-haif of the remainder and

" half an egg over. To a third costomer she sold half her yet

remaining stock and half an egg ove
she had none left,

How many eggs had she originally P

r, when she found that

No. CXII.—The Cook and his As_sistants.

This is a problem of the same kind, differin
fignres. A cook distributes egas to his three

How many had he at first P




KEY T0 CHAPTER 1v.
p)
ARTTHMETICAL PUZZLES.

THE solution of problems of this class is
by an elementary knowledge of

awples we have given (the

majority of which depend upon mue
tions), but of general atility in relati
We offer in each case g brief demonstration of the fact
stated, though for the purpose of the present work it will be
quite sufficient if the reader i content o accept the proposi-

tions laid down withou demanding mathematical prooi of
their accoracy,

k simpler considei-
on to such problems.

Bremenrany ProPERTIES 0F NUMBERS,

. Prorostrion 1—T%e sum or difference of two even numbers
5 wlways an even number.

Proor.—This becomes self.evident if the pro-

position be expressed in algebraic form. Thus— -

Let 2z =the larger number,
and 2y=the smaller number.
Then their sum will be 2+ 2y,
and their difference will be 2x -2y,
each of which is obviously divisible by 2, with.
ont fraction or remainder—i.e., an even number,
Proe. 2.—The sum or difference of two odd numbers is als
ways an even number,
Proor.—Let 22+ 1=the larger number,
and 2y + 1 =the smaller number.,
Then their sum will be 2+ 2y 4+ 2;
and their difference Ze—2y
cach of which is obviously divisible by 2; 1.8
an even number,
374
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" Frop. 3—The sum of an even and an odd number 15 alpays
an odd number, ‘
Proos.—~Let 2z =the even number,
. and 2y +1=the odd number.
Then their sum will be 2242y +1, which is
obviously not divisible by 2 without a fraction or
remainder—i.e., is an odd number.

Pror. 4.—The difference of an even and an odd number is
always an odd number

~Proor.—Here there are two possible cases to
be considered, as the odd or the even number
may be the larger. In the first case—
Let 22 +1=the larger number,
‘and 2y  =the smaller number.
Here their difference will be represented by
22 +1—2y, which is obviously an odd number.

In the second case—
Let 22  =the larger number,
: and 2y +1 =the smaller number.
' Then their difference will be represented hy
' 22— 2y—1, which is obviously an odd nnmber.

" Prop. 5.—If the sum of two numbers be an even number, then
thevr difference is also an even number, i
: _Proor.—This follows from preceding propo-
sitions. The sum of the two numbers being, ex
Rypothesi, even, the numbers themselves must
either (by Props. 1, 2, 3) be both even or both
odd; and if so, their difference (by Props. 1, 2)
must be even. . \

~ Proe. G.l—*If the sum of two numbers be an odd number, then
their difference is also an odd number.

Proor.—This follows from Props. 3 and 4. The

sum of the two numbers being odd, the numbers

' themselves must (by Prop. 3) be one odd, and

ons even, in which case their difference (by Prop.
4} will be odd.

Prop. 7.—For o number to be divisible by 2, its last digit
mst be LYEN. _ .
‘ Proor.—(Self-evident. All odd numlers divided

by 2 leave a remainder of 1.)
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PROP. 8—Tf & number to be divisible by 3, the sum of 1ts
digits will also be divisible by 3.

ProoF.—Let a represent the units, b the tens,

¢ the hundreds, 4 the thousands, and so on. Then

the whole number may be expressed in the form
of a gum in addition, ag follows ;

-------

Nowb0 =b10 =b (9 +1)=b9 "+

and ¢ 00 =¢ 100 =g (99 +1)=¢99 +¢

and d 000=d 1000=d (999 +1)=d 999 4 4.
. The whole number is therefore equal to

a
59+%
c99+0
4999 + 4

-And as B9 +c99 + 4999 is obviously divisible by
3, it follows that, to male the whole number ox-
actly divisible by 8, a+b+c+d (the sum of its
digits), must be divisible by 8 in like manner.

Pror. 9.—Any number, less the sum of iis digiis, is divisible
by 3. ‘

Proor. — This is incidentally proved in the
course of the demonstration of Prop. 8, where we
have seen that any number may be thrown into the
form b9+ c99+d999+a-Lbto+d. Deducting
from this a+d+c+d, representing the sum of
the digits of the original number, it is clear that
the remainder is a multiple of, and therefore
divisible by, 3.

Pror. 10.—Any number, to be exactly divisihle bywd, must have
the number formed by its last two digits divisible by 4.

Proor.—Any number of more than two digits

congists of so many hundreds as may be expressed

by the preceding digits, plus the number ex-

pressed by the last two digits. (Thus 532is equi-

valent to 5004+32; 1429 to 1400+ 29, and so
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on). Fach hundred, being a multiple of 4, is
necessarily divisible by that number, If, there.
fore, the remaining digits (the last two) are

divisible by 4, the whole number must be so
divisible.

. Pror. 11.—For ‘@ number to be divisille by 5, it must have
either & or O for its units digit.

PROOF.—When any given number is divided by
5, the only possible remainder is 0,1,2 3, or 4
Whichever of such remainders be left over from
the division np to the tens place, it iz clear that
there-must be a 0 or a 5 in the units place to
enable the division to be completed without re-
mainder,

 ‘Proe. 12—~For o number to be divisible Ly 6, it must be an
even - number, and the sun of ifs digits must be divisible by 8.

' Proor.—As 6=2x 3, the divigibility of & given

number by 6 depends upon its divisibility by 2

and 3; for the tests of which divisibility see

Props. 7 and 8.

b

Pror.-13.—(There is no general eriterion as to divisibility
by 7.%)

‘ \
: Prop. 14.—TFor a number to be evenly divisible by 8, dts last
thres digits must be divisible by 8.

Proor.—The proof here follows the same line
of argument as that of Prop. 10. Any nomber
of more than three digits consists of a given
number of fhousands, plus the number expressed
by the last three digits. Each thousand, being

/o multiple of 8, is necessarily divisible by 8, and
if therefore the number represented by the re-
maining three digits is divisible by 8, the whole
number will be so divisible.

*1i should, however, be noted that every cube number is_either ex-
.attly divisible by 7, or may be made so Ly adding or subtracting 1 to or
- from it., Coe :

N
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]::’ROP: 15.—For a numper to be evenly divisible by 9, the sum
of its digits must pe evenly divisible by 9,

Proor.~—See the proof of Pr
shown that i

must also be divisible by 9.
Prop. 16— For g number to be divisiple by 10, its last digit
must be 0,

Proor. — This proposition ig
evident, Any given number rep
tens plus the number of unit
Tast digit. If sneh last digit be 1,28 4,5 6, 7,

(i.e, a0y numper save 0), it wijl represent
T of that amount, avid the whole nnm-
ber cannot be divided evenly by 10,

Pror. 17— 7%, product of any two consecutive nymber

4 and 5, 14 and 15, or 26 a5 i * (as

pra;yétically self
resents so man

- By whatever
be multiplied, the produet
divisible by 2,
Prop. 18.—The product of any three consecutive numbers {3
! always divisible by 6.

Proor.—This is demonstrable in like manner,
for of three i

alwaye divisible by 24; of any five,
divisor in egch case ber

| divisor by the mumber of consecutive Sigures).

Proor.—The Proof is a mere extension of that
of Prop. 18.

—_—
* Both oharacters may be united i

n the intermediat numb i
the case of 11,12, 13; 23, 24, 95, ? Mmber, s in

- At s also divisible by lhs sum of the two nu
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-, Pror. 20.—The difference between (e squares of tio numbers
s equal to the product of their sum and difference,
€.q., 9% —32 =25-9=16
(543) % (5=83)=8x2—16,
Proor.—This is but are-statement of the well-
known algebraical formula—
: P yl=(z4y) {a—1y).
But it may be made equally clear withont re.
course to algebra, thug:—

Take any two numbers—say 5 and 3.

(5—3) multiplied by (6+3) means (5-3)
multiplied by 5 and (added on’ to this) (5~3)
multiplied by 3. _

. Now (5—8) multiplied by 5 gives 52— (6x3)
and (5—3) ’ n 3, (5x8)—3
" Adding the two results together,
(5—3) multiplied by (5+ 3)=52_32,
Anq this holds with any numbers, 50 that gene.
rally #% —m?=(n+m) (n—m).

- Parop, 21— The difference belween the
‘mumbers is always divisible by the difference

squares of any two
of the two numbers,
mbers.

Proor.—This is a NECessary consequence of the

preceding proposition.

: Prop. 22.—The difference of the sa‘uares of any two odd nym-

.: bers is always divisible by 8.

Proor.—Suppose (2z+1) and (2y+1) to be
the two odd numbers, )
Then (by Prop. 20) the diiferel_lce of their
- Bquares equals the product of their sum and
difference: .. (2 -)I— 1)(22-— (23{)—5 1?= {(2e+1)+
29+ 1)) > { (Bt 1) — 2y -
) Gy+1)) {(={2.u+2y+2}{2m-—2y}
P =d{z+y+1}{z—y}
: Now if 2 and y are both odd op both even, then
‘ (by Prop. 1) (z—y) is even, in which oase
d(@+y+1) (w—y) is divisible by 4 and further
by 2; that is to say, by 8. ]
But if z and y are unlike,—that is to say ona
odd and the other even,—then z+y is odd, and
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therefore (2+y+1) is even; in which case
4@+y+1) (2—y) is again divisible by 4 and

further by 2; that is to say, by 8.
Wherefore (2z+1)2— (2y+1)? is divisible by 8.

Pror. 23.—The difference between a number and its cube 4z
the product of three comsecutive numbers, and 13 congequently
divisible by 6

Suppose #% and » to be the cube and the
number; then difference between them is n8—n,
This evidently =n{n? - 1. -

Bat looking wpon 1 ag a square number (the
square of unity) we have (B—1)=(x-1)
% (n+1}, a8 in Prop. 20, '

So that w8 —n=n(n—1)(n + 1.

But (n—1), n, and (n+ 1) are obviously three
consecutive numbers, and therefore (by Prop. 18)
divisible by 6.

Prop. 24.—Any prime number which, divided by 4, lecves a
remainder 1 is the sum of two square numbers,

The mathematical proof of the universal trath of this pro-
position is vory complicated, and would be beyond the scope
of & work like the present. Wa subjoin a list of all such
numbers below 400, and from the evident truth of the
theorem in this large number of cages the reader may be
content to infer its general aceuracy,

L1sT OF ALL PRIME WUMBERS BELOW 400 WHICH, BEING DIVIDED
BY 4, LEAVE A4 REMAINDER oOF. 1.

4+ 1 27412 | 118 644+ 49
94 4 32492 137 121+ 18
16+ 1 42412 | 149 = 100+ 49
25+ 4 52422 157 1214+ 36
364+ 1 62+1% | 173 1690% 4
26+16 52+4% | 181 100+ 81
49+ 4 22 | 193 144 + 49
36425 6T+52 | 197 196 +
644 9 82132 | 929 — 2954
64425 82+ 5% 233 169 +
81416 92 4 42 241 225 +
= 100+ 1 102 +12 | 257 — 2564 1
= 100+ 9 102+3% | 269 = 169+ 100

224
112 +
10% +
1124+
132 4+
102 .-
1824
142 4
152 4+
132+
15% 4
1684
1324 102

=
wr o

o]
[T

I I A I 1
I O I T I
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277 = 196+ 81 = 142+ 92 | 349 — 3241 25 = 18%4+ 52

) — (o] 2

1 = 2564 95 = 168+ 52| 353 = 280+ 64 = 172+ 8
333 =280+ 4 =172+ 22 [ 373 = 3244 49 = 1§2+ 72
313 = 169+ 144 = 1324122 | 389 = 2804100 = 172+ 102
317 = 196+121 = 142+112 | 397 = 361+ 36 = 192+ 67

337 = 256+ 81 = 16°+ @

‘With this brief introduction we proceed to give the solu.

-+ tiohs of the various puzzles propounded in the preceding

pa{i{: 2;3 generally very much more easy to solve puzzles of this

by the-aid of algebra, and in some in_sta:nces we have
:Laiffbit)éd the squtiongin this form. But. this is scarcely re-
garded as a legitimate method of sclving an arithmetical
puzzle, and where the reader can solve such a puzzle by step-
by-step argument, without the use of slgebraic symbols, he
may consider that he has attained a considerably higher
. measure of success. Kven if algebra be used in the first
' place, the problem should, if possible, be worked out arith-

metically afterwards.

No. L—The Forty-five<Puzzle. Solution.

‘ ;l‘lie first of the required numbers is 8.
o 8§+2 = 10

The second is 12.

12-2 = 10
he third is 5.
T. e third i 5x2 = 10
The fourth is 20.
& o 2052 = 10

CB+12+5+20 = 45.

No. IL—A Singular Subtraction. Solution.

- This i i 45 is the
Tlis is somewhat of a quibble. The number |
som i:sf the digits 1, 2, 3,4, 5,6, 7, 8, 9. The puzzle is
solved by arranging these in reverso order, and subtracting
the original series from them, when the remainder will be

i
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found to consi
and therefore

st of the same digits in g different order,
making the same total—viz., 45

Pl .

— y- Puzzle. Solution,
98?654?21 = 45 No. VIII.—The Thirty fm:: 3455 tmamgenonts o
123456789 ~ 45 It is computed that no less than arran 0
8 the alixt?eanpﬁgures will answer the required conditions.
864197532 — 45
—_—

Whether this total be exact we will not nndertake to decide,

No. TI1.—7 Mysterious Multiplicand, Solution.

The number 37 will be found 4o answer the conditiong of
the problem Maultiplied by 3, it ig 111; by 8, 222; by 9,
333; by 12, 444; by 15, 558 ; by 18, 665 ; by 21, 777; by
24, 828 ang by 27, 999,

9
- 5

1 8

3

No. IV.—Counting the Pigs.
Answer.—He had ten.

Proor;: 10+10+5+7 = g2

Solution.

Fia. 338.
-

- it 1 tain that such arrangements may be numbered
v 11;;2(1){:111: gletrx'n?ilreds. The fact that, with so many possible
* solutions, they were not oftener hit upon by the hundreds of

ing 1 K " racked their

thonsands who, during its tem’pora.ry bo'nm, rac
i i brzlilr?snover the ’l‘h?rty-four " Pazzle arises from ]t;he fact
" V—Another Pl Problem. Solution,  that, numerous as they are, they are but as a {irop in ¢ e ocean
He had seven ' comi)aréd with the number of combinations (amounting to
P "_ 7+ 7+35+24=20 over twenty billions) of which sixteen given arbicles are
ROOF: 747+ 33 421 =20, capable, . h ibl
- We append, by way of specimens, a few of the possible

No. VI—A Little Miscaleulation, Solution,

solutions (Tigs. 339-344). -
By the time she has sold 20 lofs at 10 for twopence (fogr
of the one kind and ajx of the other

), the 120 cheaper apples
are exhausted, while she has on]

y sold 80 of the dearer, So
far, she has neither gained nor lost

\ , but she hag stil] on hand
[ 40 of the dearer apples, worth, at cost price, tenpence. By
selling these a6 10 for twopence she only gots eightpence,
leaving a deficit of twopence,

1|15 | ] 4 V| 14| 15 | 4

No. VII—A Simple Magie Square.

The arrangement depicted in Fig,
ditions of the problem, the total being

Solution,

338 answers the con-
15 in each direction,

Flo. 889. " Fre. 340,
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Fig. 342,

6!16—’

- Fra, 843, Fis. 344,

In each of these cases the number 34 can be counted in
ten different directions—viz., four horizonta], four perpen-
dicular, and tweo diagonal, The simplest method of con-
structing such squares is as follows w—First arrange the
figures (which may be any geries in arithmetical progression)
in the form of » ggunare in their natural order, ag, for example,
the series ghown in Fig. 345. Regard this ag fuo squares,
one within the other, ag indicated by the heavy black lines,

OW ro-arrange the series, reversing the diagonals of each
such square, when the figures will be as in Fig. 346, counting
46 in each of the directions above-mentioned.

By marshalling, in the first instance, the figares in vertical
instead of horizontal rows, the resulting arrangement will be
slightly different, but ¥et producing the same totals (sce
Figs. 847 and 348),
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4 5 6 7 16 5 (] 18
8 f o |w0]n 8 | 14 {1381

12 13 14 15 12 10 2 15

16 17 18 19 ‘ T 17 18 4
T'ia. 345, Tia, 346,

4 8 12 16 o 19 8 12 i

5 9 13 17 5 14 10 17

[ 10 14 48 6 13 9 18

9 11 15 19 16 11 15 4
Fie ‘347. Tig. 348,

i d as to produce
Iagic squares may, however, be so arrange .
'thg :gtlne C%;ol:a.l in i’ far grea;.ber number of ways. The

e Y

1115 | 10 -8

- ‘\
o iz G 3 i3

7 9 i¢ 2

G

2 e | s |

‘Fxc. 340,
American “ 34’ Puzzle required that the total in question

" (34) should be produced in tweniy different directions.
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The problem in such a shape is beyond the sco
gkilled mathematicigng ; but our readers
to know that such a result hag not onl
even gurpassed, as in the arrangement given in Fig. 349,
where 84 is obtained in no less than 24 different ‘ways.

pe of any but
may be interested

34 may here be connted —
Horizontally
Perpendiculariy
Diagonally . . . S
The four corner Squares (1, 8, 14, 11)
The four centre squares (6, 3,9, 16) "
The four corner groupa of 4 squares,

each 1,15, 12,6; 10, 8,3, 13; 7,

9, 14, 4; and 16, 2,5 11 . .
Thefour gronpsof 4 forming thecentre

of each side—15, 10, 6, 3;12,6,7,9;

3,13, 16, 2; and 9,16,4,5 . .

. .

*

1=

4,

Torar 20 ways.

These ave the twenty totals re

the American puzzle. ~ But there are yet four other ways in
which 34 car be made—viz., by means of adding together
the groups on opposite sides of the octagon ¥— 15,10, 4, 5 ;
10,13, 7, 4; 13,2, 12, 7; and 12, 15, 5, 2, making in all
twenty-four.

Any reader caring to follow the subject further will find
much interesting matter in relation to it in_a little penny
pawphlet published by Heywood of Manchester, entitled
The Curiosities of the Thirty-four Puzzle, and giving no less
than 150 solutions of the problem, with ingtructions for
obtaining the whole number of which it is capable,

quired by the conditions of

No. IX.—The Sixty-Five Puzzle. Solution.

The arrangement shown in Fig. 350 answers the condi-
tions of the problem, the total being 65 in each direction.

We have given in the last answer the method of forming
the simpler magic squares where they consist of an even
namber of cells. Where the Bquare consists of an odd
namber of cells, another method is employed. We will take,
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in the firsh place, the simplest possible example: a square

of mnine cells, and an arithmetical series * rising by 1 only,
say the numbers 3 to 11 inclusive.

3 20 7 24 11

16 8 25 12 4

13

13| 2 | 19| 6 ) o3

Fre. 350,

Having drawn a square of the required number of cells,
add an additional cell on either side, coutlguous-to lthe
centre square on that side. It will he seen thab this gives
turee parallel diagonals, of three squares each, in fOI'llI‘H
different directions. Arrange your series of numbers in

3 i1

11 3

Fra, 851, F1a. 352,

: i i in arithmetical

* It was formerly believed that enly series of figures in aril 0
Jprogreesion were ua%a.ble of being formed into magic squares; but this
ge]ief has long since been ahown to be unfounded.




188 Puzzles Old and Neyw,

Fia. 853, Fia, 354,

23

Fia, 355.

conscentive order in either set of parallels, say ag in Fig.
351 or as in Fig., 352, Then transfer the number in cactil
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external cell to the vacant cell on the opPosibe aide of the

square. The respective results will be a8 shown in Figs, 353
and 354 respectively, either of which wil! answer the re-
quired conditions, giving a total of 21 each way.

‘With a' larger number of cells the process is a little more
elaborate, but the principle is the same. Thus, suppose it
be ‘required to form a magic square of 25 oells with the
numbers 1 to 25 inclusive. We now add extra cells so as to

Fioe. 856.

form five parallel diagonals, as in Fig. 355. Proceeding as
before, we arrange the series as shown in the same figure,
dnd then transposing each of the outlying numberas to the
vacant square on the opposite side, we have the resalt shown
in Fig. 356, giving a total of 65 each way. :

Tt is to he observed that we have in each case moved the
outlying number five places onwards, i.e. the exact length of
one side of the square. Bearing this fact in mind, it becomes
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49

8| =

I 47 41 35

15 9 E]
T 17
|
FLG.SST._

46]15 40| 9 |34 8 | 28

21|39 8 (83| 2Pories

39]14 3211 [a6)24]an

13[31 17 |25 | 43 | 19 | 87

30!6 24 | 49| 18| 36 13

5]23 48| 7 |42 |11 ]2

22}47 16 (41|10 85| 4

Fia. 358,

equally easy to deal with squares of a still larger number
of cella (provided always that they comsist of an odd
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\

number). Nos. 857 and 358 illustrate the same PTOCESS 28
applied to the numbers 1 to 49, arranged to form = magic
square of 49 cells, with a total in each direction of 175
- (We have in this case started from the bottom, and worked
upwards from left to right.) The square in this case having
. Beven cells on a side, each of the outlying figures is moved
forward seven places, with the resnlt showrn in Fig. 358.»

No. X.—The” Twenty-Six Puzzle. Solution.
We append, in Figs. 359, 360, two solotions, or varia-

1 4

10 3

(5]
o
@

10 |- 8

9 12 4 1

Fra. 859, Fie. 360.

tions of the same solution. It is nob impossible that there

- are many others which would equally answer the conditions
of the problem. ’

No. XI—An Unmanageable Legacy. Solution.

The Iawyervila,d a horse of his own, which he drove into
the stable with the rest. ** Now,” he gaid to John, ¢ take
your half.””  John took nine horses accordingly. James and

1, William were then- invited to take their shares, which they

did, receiving six and two horses respectively. This division
exactly disposed of the seventeen Korses of the testator ; and
' the lawyer, pocketing hiz fee, drove his own steed home
agaif. . .
N.B.—The above solution rests on the fact that the sum of

* Farther information on the subject of Magic Squares will be found
in Hutton's Mathematical Recreations, and in the Encyclopédic des Jeur
of M. de Moulidars, p. 430.
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the three fractions named, 1, 3, and 1, when redunced to a com-
mon denominator, will be fonnd not to amount to unity, but
only to +f. The addition of ancther horse {=+%) bringing
the total number up to eighteen, renders it divisible by such
common denominator, and enables each to get his proper
share, the lawyer then resuming his own 1%, which he had
lent for the purpose of the division.

In the administration of the Mahomedan Law of In-

heritance, which involves numerons and complicated frac-

tions, this expedient is frequently employed.

No. X1I.—Many Figures, but a Small Result.
Solution.
3§ + 148 |
(Redocing each fraction to its lowest demominator, it will
be found to be equal to ,and & + 3 = 1.)

No. XIII.—Can You Name it? Solution.

Answer, 20.
50 — 20 = 30. B0 — 50 = 30.

No. XIV.—S8quares, Product, and Difference,
Solution,
Answer, 11 and 15.
Their produet is 165, and their difference 4. The former
exceeds the latter by 161, The sam of their squares is
346, and 346 — 165 = 181

No. XV.—A Peculiar Number, Solution.

The required number iz 285714, which, multiplied by 2,
becomes 571428,

Trom the conditions of the question, it is clear that tho
required number must begin with 28, and end with 14 (one
half of 28).  As it has six digits, it must therefore take the
form 28 ., 14, the two intermediate digits being unknown.
It is equally ¢lear that the double number must end with
1428, the last two figures being affized to the final 14 of the
original number. Again, it must begin with either 56 or 57,
for any higher number divided by 2 wonld have a larger
quotient than 28, and therefore is by the terms of the

" problem inadmissible. This gives us as the double number
either 561428 or 571428,
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Dividing each by 2, we have 280714 and 285714, the
second of which is found to answer the required conditions.®
No. XVIL.—A Novel Century. Solution.

9xB8+7+6+5+4+3+2+1=100

No. XVIL.—Another Century. Solution.

There are soveral ways of fulfilling the conditions of the
puzzlo. The first takes the form of a sum in addition ;
: © 15
- 36

- 47 .
| T X

100
Other solutions are as follow :
13 + 98¢L + 0=100. 8021 + 192 = 100.
70 + 245% + 5% =100, 87 + 9+ + 31z = 100.

No. XVIII.—Another Way to Make 100. Solution.
99 23.

No. XIX.-~The Lucky Number. Solution.,

Multiply the selected number by nine, and use the produch
‘a8 the multiplier for the larger number. It will be found

- that the results will be respectively as under :—

12345679 x 9 = 111111111
) . % 18 = 292992 292
., x 27 = 333333333
w % 36 = 4dd ddd 444
. x 45 = 555555 555
» x b4 — 666 666 666 ]
, . x 63 = 777777 777
., x 72 = 888883888
x Bl = 999 999 999

1% B
Tt will be observed that the result is in each case the
“Jucky ” number, nine times repeated. >

* Bee also Puzzle No. XLV,




Puzzles Old and New.

Key to Arithmetical Puzzles. - 193

No. XX.—The Two Ages. Solution, A SRR ( 30 + 40 + 45 4 48 + 50 @ = 100 — O
The fathor was three times the age of his son 15§ years o0 B
earlier, being then fifty-five and o half, while his son was g ‘ [ ‘ 2132 1
eighteen and o half. The son will have reached half hig ' . v 60 (= vt e ) =%
father 8 age in three years’ time, being then thirty.seven, '
while his father will be seventy-four. ' Rt e _q
. 20
3 ) P
No. XXI.—The Graces and the Muses. Solution. E o 20 -0
The namber each Grace had originally was 36, for— i ’ ' >
Bhe gave to each Muse % of her store: i.e., to the nine ‘ ‘ 20 -
s = §,leaving § still in her own possession ; and each Muse ' . = 20

receiving vy from each Girace, had in all o= L

Bat the } left to each Grace exceeded the 1 b 1d | |
Muse by 12, and if — 3 (=% belg th: awh(:)le gﬁnﬁ%z}tl- ‘ - No. XxV.—Making Things Even. ~Solution.

must have been 36, Jobnny had sevenpence, and Tommy fivepence.

No. XXII.—The Graces and the Muses again. ) No. XXV1—A Rejected Proposal. Solution.
Solution. : Johany had eightpence, and Tommy fourpenca,
Twelve, or any multiple of twelve, will o :
condibiong of thg puzzler.) Asemmi:fg;mth:awr nu:?bs:;el{‘:o tﬁ: - : No. XXVIL-The Market Woman and her Stoek'

twelve, each Grace gives one rose to each Muse. Each Muge B Solution.
will thus have three (one received from each Grace), while
the Graces have each three roses left.

. Her original stock was 40 apples. Her firat customer,
* 7 buying half her stock, and giving back 10, left her with
. 30 ; the segond, buying one-third of 30, and giving her back
' 2, left her with 22; and the third, baying half of these

No. XXIIT.—Just One Over. Solutlon, ~ oud giving hor back 1, Teft her with 12. i} ( ’
€1, being the least commo 1tinl r : To solve the problem, however, it is necessary (unless
(60) + 1.g o multiple of 2, 3, 4 5, and § algebra be used) to work the process backwards. Take
" away 1 (given back by the last boy) from her ultimate re-
‘ - mainder, 12, thus leaving 11, It is clear thaﬁaﬁhe pgrchased

No. XX1V.—Scarcely Explicit. i "~ - half her stock, she must before he did so have had 22 apples.
¥ Explicit. ~Solution. . Of these, 2 had been given back to her by the second boy, so
. He had £20, as may be seen by the following demonstra- .* . that prior to hig so doing she must have had 20. As ke
tion : — : ‘ » bought one-third of her stock, the number previous to his
Let # be the number of pounds in his pocket, Then, ac- :" purchase must have been 30. Of these 30, 10 were %;ven
cording to the conditions of the puzzle, ' . back to her by the first boy, prior to whichk she must have
T tizt+ it izt tr+ir+ 9=100 ' : had 20; and as this 20 represents half her original stock (for

Reducing the fractions to a common denominator : . ; ;};:;eﬁizizlz%}y bonght the other hal), she xmust at the ontset
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No. XXVIIL.—The Captives in the Tower. Solution.

The boy descended first, nsing the cannon-ball as a counter-
poise. The queen and her danghter then took the cannon-
ball out of the upper basket, and the daughter descended,
the boy acting as counterpoise. The cannon-ball was then
allowed to run down alone. When it reached the ground,
the daughter got into the basket along with the cannon-ball,
and their joint weight acted as counterpoige while the
queen descended. The princess got out, and the cannon.ball
wag sent down alone. 'The boy then went down, the cannon-
ball ascending. The daughter removed the cannon-ball and

- went down alone, her brother ascending. The latter then
put the cannon-ball in the opposite basket, and lowered him-
gelf to the ground. ‘ ..

No, XXIX.—Father and Son, Solution.

In four years and a half, when the son will be sixteen and
& balf, the father forty-nine and a half. When the son
reaches 16, the father will be 49—i.e., still o little more than
three times the son's age. But when the son reaches 17, his
father will be 50, which is not quite three times 17. It is,
therefore, clear that the required age is between those two
points, and a little reflection will show that only the ages
stated exactly answer the conditions of the problem.

No. XXX.—A Complicated Transaction. Solution.

- William had 48 shillings, and Thomas 30.

The arithmetical solution of this question is somewhat in-
tricate, but by the algebraic method it is simple enough,

Thus: Let w = William’s number,

and ! = Thomas’ number,

Then the state of William's finances at the close of the trans-
action will be represented by w — ¢ + (w — t), and by the
terms of the question this = 36. We also have it stated in the
question that the joint finances w + ¢ = 86 + 42 = 78, 5o
that w = 78 — .

Redncing the first equation to simpler form, we have

Sw — 2¢ 6
orw — i
and w
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Comparing the values of w thus ascertaingd, we have

18 + ¢+ = 78 _— ¢
26 = 78 — 18 = 60
i = 80

'azlifi'wbe;ng =18 + ¢ = 18 + 30 = 48

No. XXX7.-A Long Family. Solution.

Their respective ages are as follows: the youngest 3, and
the eldest 24. ‘

- Here again tho assistance of algebra iz needed for a ready
solutioh. .
Let # = the age of the youngest (fifteenth). Then 8z =
the age of the eldest.
And by the terms of the question—
8z = (@+ 15 + 13 + 15 + 13 + 13 + 1} + 1§ + 1}
+13 4+ 13 + 12 + 13 + 13 + 1 =2 + 21,
e To = 2L,
= 3: the age of the youngest,
= 24: the age of the eldest.

o
and 8z

No. XXXII.—A Curious Number. Solution.

This problem seems at first sight somewhat formidable,
but it is in reality very easy. :
- It is susceptible of various answers, equally correct,
according to the value assigned to the smallest part, or
tmit of measurement. Thus, if such smallest part be 1, the
number will be )
1 + 40 + 400 + 500 = 941

If such unitbe 2, the number will be
: 2 + 80 + 800 + 1000 = 1882

.and go on, ad infinitum.

Ko. XXXTI1.—The Shepherd and his Sheep.
To ascertain the number of the flock, find in the frst

.place the least common multiple of 2, 3, 4, 5, and 6—1.e., 60.

Then take the lowest multiple of this, which, with 1 added,
will be divisible by 7. This will be found to be 301, which
is the required answer.*

* See also anawer to No. L,
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No. XXXIV.—A Difficult Problem. Solution,

The solution of this problem depend i
L pends upon certain of th
Properties of Numbers referred to at thepcommencement o?f
this section (see pp. 174-181), where we find it stated that
the condition that a number shall be evenly divisible by—
() 2, is(_ lgha.t i;s) last digit shall be an even number.
_ (Prop. 7.
(IL) 8, is that the sum of its digits shall be divisible by
3. (Prop. 8)
(TIL) 4, is that its last two digits shall be divisible by 4.
avy s (I;:‘op. 10.) -
) 5, is that it shall end with 5 or 0. (Prop. 11.
(V.) 6,1s that the sum of its digits shall bepdivisgble by
3, and its last digit be an even number. (Prop.

12)

(V1) S,TS(E}JE‘?;) ?t'isi;s,sb three digits shall be divisible I?y 8.

(VIL) 9, is that the sum of its igits shall be divisible by 9.
(Prop. 15.) :

(VIIL) 10, is that its last digit shall be 0.* (Prop. 16.)

To find the required number, let a be the digit occupyin
the “ units " place, b the digit occupying the & tens I];lyacg
¢ that ocenpying the “ hundreds” place, d the  thousands n
and 8o on, as far as may be necessary. ’

Now, bearing in mind the conditions of the problem, we
are enabled at once to fix the value of 2. As the requ,ired
number when divided by 2 is to leave a remainder of 1, we
know (by I.) that c must be an even number + 1——1?.3.,’ an
odd number. As the required number is to be divisible by 5
with a remainder of 4, e must (by IV.) be 5 + 4or 0+ A—ie.
9 or 4. But as ibis fo be divisible by 10, with remainder
9, it can only (by VIIL) be 6 + @ = 9,

From III. we gather that the required numbet heing
divisible by 4, with remainder 3, ba must be a multiple

* Bome of these conditions might in the actual working out of the prob-
lem be disregarded—e.g., if & number be divisible by B, with remainder
7, it w1_11, 88 a matter of course, be divisible by 4, with remainder 3, or
by 2, with remainder 1. If divisible by 6, with remainder 5, it will
necesgarily be divisible by 8, with remainder 2; and if divisible by 10
me_:a 5emz1nder 9, it will ig like manner be divisible by &5, with re:
mainder 4,
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ofd, + 3. Asa =9 a — 3 must = 6, and such mull;iple. of 4
must therefore be one ending with8. Now of such multiples
(consisting of two digits only) there are but five—viz,, 16, 36,

. BB, 76, and 96. b u must therefora be one or other of these .

+ 3: i.e, either 19, 39,759, 79, or 39. But neither of these
shpnding alone answers the remaining conditions of the
problem. The required number must therefore be one of
more than two digits, terminating with one or other of the
double numbers above-mentioned.

As the required number is divisible by 8, with remainder

-8, we know (by VIL) that the sum of itd digits, less 8,
must be exactly divisible by 9. Dedneting 8 from each of
the five possible values of b @, we have as remainders 11, 31,
51, 71, and 91 ; the sum of whose digits is 2, 4,6, 8, and 10
respectively,  If, therefore, the reqmired number be one
of three figures, c must be either 9 ~ 2 =7; 9 — 4 =5; 9
—86=8:9—=8=1; or18 — 10 = 8;.and cba mush
bo either 719, 539, 359, 179, or 899. .

Neither of these, however, is divisible by 7, with remainder
6; and it is therefore clear that no number of three digits
only will answer the required conditions.

Proceeding to the consideration of numbers of four
digits, we mnaturally begin with such as have 1 as the
value of 4. Now {by VIL) we know that, to answgr the
required conditions, (I + ¢ + b + ) must be a multiple of 9,
with 8 over; or, substituting the known value of a, we have

' 14c¢+b+9= 9orl8)* + 8

= 17 or 26
Ne+ b= Torlb

And as we already know that b is either 1,3,5,7, or9, ¢

must be either 6, 4, 2,0, or 7. The only possible solutions

_ commencing with 1 are therefore 1619, 1439, 1259, 1079, or

1799. Of these, however, none save 1259 is divisible by 7,

© with 6 over, and this number is not divisible by 8, with 7

over.
We proceed to try 2 as the value of d. Then, a3 before:
24 c+b+a=(90rl8) + 8
2 4+ ¢4+ b+ 9 =170r26
' e+ b= 6orls

» 18 ig the highest possible multiple of 9 that will suit the equmation.

For, even supposing the unknown values of ¢ and b fo be each 9,1 + 9
+.9 + 9 would obviously not == 27 (the nexi highest multiple) + 8.
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in which case, b being known to be either 1
¢ must be either 5, 3, 1,8 0r 6, 4 onll o or ’

A _ aveld an odd halfpenny in the total, the number of ping must
tions tommencing with 2 are— " ® only possible sola

of necessity be even, .
We proceed to try one of each of the three more costly
articles (value 4d. + 3d. + 24. — 94.), with such a nnmber of
Yins as will bring the total number unearer to the required 21,
18 would bring it to exaclly that number, but the cost
would be only 9d. + 9d. = 1a. 6d. ; so that the quantity of the
cheaper items (the pins) is obviously now in excess. With
‘ 16 pins we have 3 + 16 = 19 articles, valuo 1s 54.
EitheNoé :;XX]V-;—WBH Laid Out, Solution, Thispis 2 articles and 7 pence short of the limit. Wae have
T of the solutions follgwin will an, nditi therefore to consider what 2@ additional articles wounld to-
of the problem — g swer the conditions gether represent 7d. in value, and we find that a second
' piece of rubber, value 4d., and & second sheet of paper, value
2 pieces indiarnbher @ 4d. 4., just answer the required conditions. This leads us to
2 sheets of paper... @ 3d. the first of the solntions above given,
1 penecil .. - (@ 2d. But we have further to consider whether this i the only
drawing-pins ... @ 1d. solution—and we accordingly proceed to try 14 drawing-pins
— (value 7d.), with one of each of the other articles. This gives
us & total of 17 articles, value 1s. 4. This is 8d. short in
- valae, and 4 short in number of the required result. The
" only 4 articles that would make up the required value are
4 additional pencils. Adding these, and their valoe, we have
the second solution. :
Wo proceed to try whether the required conditions can be
] . answered with fwelve pins, and one of each of the more
R —_— : : ' ‘costly articles. This gives us 15 articles, value ls. 3d., being
21 articles. Cost 2.0 : " 6 short in number, and 94. short in w;lue. ldN'ow, 16 pincils
ive at . the cheapest of the more costly articles) would cost 5., being
whrlalz z;zlvgrb?g]: hc?i:' ?ﬁ:}:bkweé gd. in excﬁaas of our limit in price ; and any further_diminutiqn
The result is as under . of the number of drawing-pins wounld bring us still more in
. i cexcess of such limit. It follows that the above-mentioned
1 piece indiarubber @ 4d. are the only possible selutions.
1 sheet of paper ... @ 3d, : .

1 pencil .., e @ 2d.

drawingpin .. @ id. - No. XXXVI—The Two Travellers. Solution.

4, in his 2§ hours’ start, has travelled 10 miles, As B

et - gains on him at the rate of a mile an hour, it will take hl_m
We have thus only four articles (less than one-fifth of the ' ten hours to recover this distance, by which time A will

required number), for 94d., which is more than one-third of _ ' have been travelling 124 hours, and will be 50 miles from

the total sum to be expended. Tt iy therefore clear that to ' the point whence he started,

make up the total of 21 articles

1 L & considerable proportion,
numerically, must e pns; and it is further clear that, to

oy
]
ool L T

i
i

EI_ articles.

9

g

o+
15

n

Q$w53

or, 5 pencils ...

1 sheet of paper...
piece indizrubber

drawing-pins,..

RRRR
gy

RIB®
19 i 00 o

in the first place, consider
wonld togebher amonnt to,
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No. XXXVIL.—Mesasuring the Garden, Solutibn.

The garden iy 111 yards
therefore, 4107 square yards

long by 37 wide, and containg,
. If it were a yard more each

way (112 yards by 38) its area would he 4258 square yards,

4256 — 4107 = 149,

The problem may be golved algebraically as follows :—
et 2 = breadth in yards
Then 8z = Tength '
And 82 = grea.
And (+1) (32 + 1) = (327 4+ 4o + 1
breadth inereased by one yard each
By the terms of the

way.

question, such last-mentioned arep—
S2° + 4o + 1 = 8 4 149
Az +1 = 149 5
ie, de = 148
@ = 37 the required breadth.
and 8z = 141 . " length.

No. XXXVIIT.—When Will They Get It? Solution.

Tn 420 days; 420 being the least coramon multiple of 1, 2,
3,4, 5 6, and 7,

No. XXXIX.—Passing the Gate. Solution.

He had ab the outset five shillings and one penny.,

On the first day he pays one penny ab the gate, spends

half & crown, and Pays & penny on going out, leaving him
with two and fivepence,

The second day he PAYS & penny on entering, spends fonr.
teen-pence, and after

Peying a penny on going out is left
with thirteenpence.

The third day he brings in one shilling, spends sixpence,
and is left, on going out, with fivepence,

The fourth day e brings in fourpence,
and after paying the toll to go out, is lef
only,

To solve the problem, the ‘calculation must be worked
backwards. Thas, on the fourth day he pays a penny on
coming out, and has still one left, together making twopence.
He had spent half his available money in the town.,” The

spends twopence,
t with one penny

!

) = area if length and
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total musk therefore on that day have been fourpence,

xzclugive of the penny he paid to come in. This gives us
fivepence as the amount with which he came out the previous

" evening. The penny he paid to get out brings this amount

to sixpence, and as he had first spent & like amount, he must
previously have had a shilling, exclusive of the penny to
come in. :

By continning the same process, it is easy to arrive at Lis
original capital, _

No XL.—A Novel Magic Square. Solution.

{See Fig. 361.) Thisisan interesting example of what is
called the * bordered ” magic square, the repeated removal
of-the border not affecting its magic quality. The sums of
the various rows are 369, 287, 205, and 123, of which the

central number, 41, is the greatest common divisor. As to the

5 |80150iv73(6L[8 |63|12]13

12|65 |s0|s7]2s(m 26'31

4 14|31 50 | 29 | 6o 35]63 78

——

76 58'46 38 | 45 | 40 36'24 [

7 63'33 43 | 41 89 49'17 75

- 7416448 ] 42 ]a7| 44 34113 8 -

6710 | 47|32 | 53 | 22 51[72 15 -

66 156 |27 52 (255411 |62] 16

691 2 |23 9 |21i79 19|70/ 77
Fiae, 361.

mode of construcking such squares, see Hyttow's Mathematical
Eecreations, and other works of the same kind, .

We append, for the purpose of comparison (Fig. 362), the
ordinary magic square of the numbers 1 to 81, constrocted
according to the rule given on pp. 187-189. I will be seen
that this, though perfect as an ordinary magic square,
wholly faila to meet the special conditions of the problen.
The total of each row is in this case 369.
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b4 | 13 | 62

21 | 70 | 29

78

14 (63 | 221713079

83| 6

55128 172|311 80| ag

7

24 (64|32 81|40 8

65 |83 (7841 | 9 | 49

34 (74|42 1 |50 14

75| 43| 2 |57 10| 59

48 | 18

17 1 57

58 | 26

27 { 67

44| 3 |52 116010

4 | 5312|6120 |69

68

28

36

77

Fia. 362.

No. XLI.—Another Magie Square. Solution.

45

10

17

—_—

54

&8 [ 55 11

32

28

29 38 18 44

59

43

0 60 13 49

89 27 42 23

»

41 a1 36 24

oW
=-J

14 | 50 | 3 | g3

-~

o
[=1]

19 47 30

e
W

63

Key to Avrithmetical Puzeles.

205

\ The solution is as shown in Fig. 363. This is a very

pretty ezample of what is known to mathematicians as the
Tesselated Magic Square.*

- No.XLIL—The Set of Weights. Solution,

The five weights are as under: —

$1b., 1%1b., 4} lbs., 13} 1bs., and 40} lbs.
- To weigh the intermediate quantities from 11b. upwards,
between the two scales as

the weights are distributed

follows :—

\ To weigh 1 1b.

s 21bs.

1] 2% 1
”. 3 ”
” 5 ”

1
] 5§ n

) 6& »
1] "
) r 7 »
1 7% ”

And so on; to weigh 60 Ibs., all of the weights, with the

4

In Weight Scale.
1} 1b. weight

In Gloods Beale.
The goods to be weighed
plus i Ib. weight.

13 and } 1b. weight. Goods only.

43 1b weight.

1"

4 and £1b
44 and 1% 1b.
4% and 1% 1b,
44,13, an0d 4
13% 1b.

132 1hb.

134 and 3 1b.
131 Ih.

134 1b.

Goods +14 and § 1bs.
Goods + 14 1b.
(toods only.
Goods +§1b.
Goods dnly.,
!

Goods, 4%,1},and } Ibs.
» 4% and 13 Tbs.
» 4% and 15 Ibs.
" 41 and 1 ibs.
L] 4‘% le. !

‘exception of the % 1b., being placed in the weight scale.

N.B.—If preferred, the weighing of any given quantity np
te 601bs. with the weights named may be propounded as an

ind_ependent puzzle.

No. XLIII.—What Did He Lose? Solution.

| The reply of most people is, almost invariably, that the
hatter lost £3 19s. 0d. and the value of the hat, but a little

consideration will show that this is incorrect.

-

His actual

* We are indebted for this particular Magic Square to a recent issne
(Yay 13th, 1898) of the Queen, where il appears in connection with
& more than ordinarily complex example of the Knight’s Tour Puzzle.
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loss was £3 19s. Od., less his trade profit on the hat; the nett

value of the hat, plus such trade profit, being balanced -
by the difference, 21s., which he retained out of the proceeds |

of the note,

No. XLIV.—A Difficult Division. Solution,

According to the conditions of the problem, each son’s
share will be seven casks (irrespective of contents), and of
wine, 3} casks, :

Tllle division ean be made in sither of twa WaYys, a8 under :—

Dick and Tom each take 2 full, 2 empty, and 3 half-full
caske; and-

Harry, 3 full, 3 empty, and, 1 half-full;

or
Dick and Tom each take 3 foll, 3 empty, and 1 hal-full
cask; and Harry 1 full, 1 empty, and 9 half-filled casks.

No. XLV.—The Hundred Bottles of Wine. Solution.

He sold on the first day 2 bottles only; on the second, 5;
on the third, 8; on the fourth, 11; on the fifth, 14; on the
sixth, 17 ; on the seventh, 20; and on the eighth day, 23,

2+5+8+ 11+ 14417 + 20 + 23 = 100

To ascertain the first day’s sale, or firsk term of the geries,
take the ordinery formula for ascertaining the sum of an
arithmetical progression.

8 = n(2¢ + a— 1b)
Z

Now 8 {the sum of the series), » (the number of terms), and &
(the daily rate of increase), are known, being 100, 8, and 3
respectively.  Substibuting these known values in the
formula, that of the frst term, a, is readily ascertained.

Thus i—
100 = £ (2a+21)
= 4(2a+21)
= 8g + B4
100—84 = 8a !
16 = 8a
a =2
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No. XLVI—The Last of her Stock. Solution,

She had 14, of which Willie got 8 (7+1); Tommy, 4
(3+1); and Jennie, 2 (1+1).

No. XLVIL-The Walking Match. Solution,

They will. meet in an hour, by which time 4 will have gone ‘
round the circle exactly five times, B foar times, (' three
times, and D twice.

N-\O. XLVIII~A Feat of Div{nation. Solution.

All that ig necessary is to deduct 25 from the final sum
named. This will give a remainder of two figures, representing

-the points of the two dice.

Thus, suppose that the points thrown are 6 and 1, and that
the thrower selecta the former to be multiplied. The figures
will then be as follows:— - -

(6x2+5)x5+1 = 86
, 86 — 25 = 61
which, ag will be seen, corresponds with the points of the two
dice,
If the thrower had selected the 1 as the starting-point of
the process, the only difference in the result would be that
the two-digits would come out in reverse order. Thus:i—

(AXx2+5)x5+6 = 41
41 - 925 = 16

The same- process, in & slightly modified form, is equally
applicable to three dice. In this case the steps are as under:—

-Multiply the points of the first die by 2;

Add 5; -

Multiply the result by 5;

Add the peints of the second die.
. Multiply the total by 10; '
" Add the points of the third die;

On the final resnlt being announced, the operator sub-
tracts from it 250, when the remainder will give the points

-

3

. of the three dice.

Thus, suppose the points of the three dice to be 5, 4, and
Then— . ‘
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5% 2 + 5 = 15
15 X 5 = 75
75 4 4 = 79
79 x10 =790

‘ 790 + 2 = 792
And 792 — 250 = 542, giving the three numbers required.

No. XLIX.—A Peculiar Number. Solution.

The required number is 142,857, which, if multiplied by
b, is 714,285 ; if multiplied by 8, is 428,571 ; or, if multiplied
by 6, is 857,142.% T B

Formidable as the problem may appear, the result is
readily obtained by means of g simple equation, as follows 1=

The figure which ocenpies the units place in the original
number being 7, let @ = the remaining part of the number
(the other five digits). Then 10z + 7 will. be the reguired
number. When the 7 is transposed to the left-hand end of
the row, the new nomber will be represented by 700,000 + a,

and by the terms of the problem this latter number is five
times the formor, 7.e.—

700,000 + 2 = 5 (102 + )]
= 50z + 35
Or 492 = 700,000 — 35 = 699,965
Then z — 14,285 .
And 102 + 7 = 142,857—the required nnmber.

Maltiplication by 3 and by 6 proves that this number
also answers the remaining conditions,

No. L.—Another Peculiar Number. Solution.
Answer, 121,

To diseover the required number in questions of this class,
find the least common maultiple of all bat the number which
divides without remainder. Add 1 4o such L.C.M., and seo
whether the result answers the further condition of the
problem—i.e., equal division by the remaining number.

If not, multiply the L.C.M. by 2, 3, 4, and 8o on in suc-
cession, each time adding 1, till 'you obtain & resnlt which
is evenly divisible by such number.

* For other peculiarities of this number, see Puzzle XV,

/

Key to Arithmetical Puzsles. 209

+ Applying this rule to the question under consideration,
we find that the LOM. of 2,3, 4, 5 and 6 is 60 ; but 60 -+
1(=61) is not evenly divisible by 11, We proceed to try

60 x 2% 1(=121), which is found to be so divisible, and

is therefore the number required.

No. LL—The Three Legacies. Solution.

As the amount of each share is to correspond with length
of service, it is plain that the housemaid will Teceive ono
share, the parlourmaid three, and the cook six—in all, ten
shares. The value of a single share is therefors one-tenth
of £70,-0or £7, which iz the portion of the housemaid, the
parlourmaid receiving £21, and the cook £42.

-No. LIT.—Another Mystﬁrious Multiplicand. Solu-
’ ' 10n.

The conditions of the problem are answered by the
number 73, which, being multiplied by 3, 6, and 9, the pro-

ducts are 219, 438, and 657 respectively.  The corrpctness

of the solution is obvious. The rationale of the fact and

the process whereby the required number is ascertained, we
must confess ourselves unable fo explain.

No. LIIL.—How to Divide Twelve among Thirteen.

’
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It will be found that, counting as described in the prob-
lem, the person standing eleventh from the point at which
you begin will be excluded. The distributor will therefore
begin ten places farther back, or (which is the same thing)
three places farther forward, in the circle. Thus, if 2 (see
Fig. 364) be the person to be excluded, the distributor will
begin to count "at the point a. The numbers placed
against the various places show the order in which the
gifts will be distributed and the men drop ont of the circle.

No. TIV.—Tenth Man Out. Solution. '
The arrangement was as shown in Fig. 365, the white

P
e ey

. _

spots representing the white men, and the black spots the
black men. The counting beging with the man marked a. :

No. LV.—Ninth Man Out. Solution.
In this case the arrangement will be as shown in Fig.
366.
The proper order may be readily remembered by the aid
of the Latin line—

Populeam Virgam Mater Regina Ferebat,
sighifying, “ The Mother Queen carried a poplar switch.”

%)
F ®
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‘The interpretation has, however, nothing 40 do with the
matter, The significance of the formula lies in the rowels

o @900

®
®

@ 532@
®
e

&
@.0'
) %)

Fia. 366,

- which occur‘ in it, and which are taken to mean—a, 1; ¢,
254,35 0, 4; and u, 5, respectively, The line, therefore, to
the initiated, reads as under :— ‘

Fo-pu-le-am Vir-gam Ma-ter Re-gi-na Fe-re-bat;
4 521 8 1 12 231 221

+ -which will be found to correspond with the grouping of
.whites ‘and blacks around the circle. Thus, the o in Po
" indicates that the first group is to consist of 4 whites, the
% in py that the next group is to consist of 5 blacks, and

80 on, black and white alternately thronghout.

| No. LVL—The Three Travellers. Solutionl

. The plan adopted is as follows :—
1. Two of the servants are sent over. '
2. One of the servants brings back the boat, and takes
over the third servant.
3. One of the servants brings the boat back, lands, and
‘two of the masters go over.
. 4. One of the masters and one of the servants retorn.
The servant lands, and the third master crosses with the
pecond.
- 'The position of matters is now as follows: The threo
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ma.stt_ars are on the_ farther gide, and oﬁe of the servants,
who is sent back with the boat, and fetches, one at a time,
the other two servants.*

No. LVIL~The Wolf, the Goat, and the Cabbages.
Solution.

This is & very simple problem. It is solved as under:—

1. He first takes across the goat, and leaves him on the
opposite side.

2. He returns and fetches the wolf, leaves him on the
opposite gide, and takes back the goat with him.

3. He leaves the goat at the starting-point, and takes over
the basket of cabbages. : '
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- 3. c lands, and remains with her husband, while 4 and B

_cross over. A lands, B and b return to the starting-point.

4. B and O cross ovor, leaving b and ¢ at the starling-

~ point.

-+ 5. a takes back the boat, and b crosses with her.

6. a lands, and b goes back for ¢.
" Arithmeticians have racked their brains to devise a means
" of transit for four husbands and fonr wives under like con-
ditiong, but, with a boat holding two persons only, the
problem 1s insoluble. If we smppose, however, that the

. 'boat containg three persons, it may be solved as follows : —

(Distinguishing the fonr husbands as 4, B, C, and D, and

o the four wives aas a, b, o, and d, regpectively.)

1. a, b, and ¢ cross over; ¢ brings back the boat.

1l

[

|

% 4. He leaves the cabbages with the wolf, and retarning, . . 2, ¢ and d cross over, and.d brings back the boat.
fetches the goat. = ' 8. A, B, and C cross over; C and ¢ bring back the boat,

Or, : : B ~+ 4. ¢, D, and ¢ cross over.

5. ¢ takes back the boat and febcheg d

/

il 1, He takes over the goat.
‘ 2. He retarns and fetches the cabbages.
_ 3. He takes back the goaf, leaves him at the starting-
point, and fetches the wolf. '

4. He leaves the wolf on the opposite side with the basket
of cabbages, and goes back to fetch the goat.

"+ No. LIX.—The Captain and his Company. Solution.

The captain orders the two children to pass to the farther
- ‘gide. One of them then brings back the boat, lands, and a
 goldier crosses alone to the farther side. .The second child
.7 _then brings back the boat.
No. LVIIIL—The Three Jealous Husbands. Solution. : - . The state of things (save that one man has crossed) is
_; © 7. .now just as at first, the boat and the two children being on
the hither side of the stream. The process is repeated until
_the whole of the company have passed over.

c

|
I
]
|
|
I For the sake of clearness, we will designate the three
! husbands 4, B, and C, and their wives, e, b, and e, respec-
tively. The passage may then be made to the satisfaction
of the husbands in the following order :— ~
1. o and b cross over, aud b brings back the boat.
2. b and ¢ cross over, ¢ returning alone.

No. LX.—The Treasure Trove. Solution.

The secret lies in the fact that the process indicated by

. the Scotchman simply brings back the number with which it
‘started ; i.e., the number of coins in the *find,” ag will be seen
by/the following demonstration. Let us suppose z to be the
unknown number. Then @z 4+ 666 will represent the resnlt
of the first step; 999 — (2 + 666) or 333 — x that of the
second step; and 333 — (833 — z) = = that of the third step.
‘The real value of = is, throughout, nnknown to the
Scotchman ; bat the Irishman, finding that the smggested
rocess has bronght out the required amount, rashly assumes

I

i * It will be found a great advantnge in this class of puzzles to have

| gsome material reapresentative of each character. This requirement is

i met by Mesers, Jaques & Son in the present case by a little mechanical

! arrangement, under the name of *The Boat Puzzle.” A litils boat is

! mounted on & grooved beard, representing the straam, while the masters

snd gervants are represented by six movable figures, three white and ;

three black. } !
For lack of suech an applianca, counters or cardboard dises, with

‘ the names of the various persons or objects written upon them, will be

~

found wseful, . ., that his antagonist must be acquainted with it.
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No. LXI.—The Row of Counters. Solution,

The required number will be the origi i
_ original difference nlug
:‘:e number removed, ab the second stagéJ of the puzzle 'Efom
;a smaller row ; in this case, therefore, 3+ 5 {=8). This re-
sult will be correct whatever were the actual nambers

of the two rows oriei 11 i i
braically as follows :g:nn y. This may be 111:;st1‘ated alge-

2 = number in larger row,
. _z{ = » 1 Emaller row,
and £ = ultimate remainder of larger row.

As the difference of th i i

folJIiows et o %. e two rows is stated to be 3, it
nd the smaller Tow, after deduction -
he Tow, of th i

:Illlmbet.' 1ndlcated,'wh1ch we will call z, will be y —Z 211)13011%1

e ulbm;ate remainder of the larger row, after dedu,ction of’
Y- % willbeo — (y—z),or z + z— Y.

Substituting for z the valge above'found, we hove

B = (y+3) + 5 — Y
=3 4+ z
And 2 being 2 known number (in this case 5); R i
3 3 = ; = 8 ]
other words, the original difference plusthe zqumber réﬂ?g’v;g
fr(zn the sm?ller row prior to the second dednetion,
1 8xample may render the process clearer. Th

tha_),t the first row consisty of eighteen, and theu:(’ecsc?r?£ Dg?c'
thirteen counters. The difference is in such case 5. Sub-
tract what number you please, say 7, from the smaller roy.
This leaves 6. 6 being subtracted from 18, the number of
the larger row, the remainder will be 12. (5 + 7).

No. LXII.—A Loan and g Present, Sclution.

The remninder in this case will be one half of
3 A e 0 the amount
:ﬁiﬁd‘by way of “present.” Thig ig very easily demon-
Let = equal the number thought of ; then ¢ i
; n 2z + 14
equal that number plus the im‘:ginar_y" loan afxd pres:rnlg
Half that amount being professedly given to the poor, wiil
leave a remainder of 2 + 7, and on the repayment of the im-
aginary loan the figures will standas & + % — g (=T7), the

value of @ having no bearing whatever on the result,
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No. LXITL—Eleven Guests in Ten Beds. Solution.
The fallacy lies in the fact that the real eleventh man

. remains, unprovided with a resting-place, The tenth man

having taken possession of the ninth bed, the eleventh man
should in due course occupy the tenth bed, but he does not
do so., The man who is called from sleeping double in the
first ‘bed to occupy thiz is not the eleventh, but the second
man, and the real eleventh man goes bedless:

No. LXIV.—A Difficult Division. Solution.
‘ 8gal. 5 gal. 3 gal.
1. They begin by filling the five-gal- :
lon from the eighi-gallon mea-
BRre. ,
The contents of the three vessels
are then“ 3- " 5 b1 0 L]
2. They fill the three gallons from
the five gallons, making—
3. They empty the three gallons into
the eight-gallon measure
4. They empty the two gallons from
the five-gallon into the three-
mallon measure
5. They fill the five-gallon from tho
e, eight-gallon measure 1,
6. They fill up the three-gallon
from the five-gallon measure 1,
7. They empty the three gallons info
the eight-gallen measure 4
Making the required equal division.

@ w
Lo
<

(=]

2
w2y

3

0
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No. I.XV.—The Three Market-Women. Solution.

They began by selling at the rate of three apples for a
penny. The first sold ten pennyworth, the second eight
pennyworth, and the third seven pennyworth. The first had
then left three apples, the second five, and the third six.
These they sold at one penny each, receiving, therefore, in
the whole— L

' The first, 10d. + 3d. = 134

The second, 84. 4+ 5d. = 13d.
. The third, 7d. + 6d. = 134
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No. LXVIT,—The Farmer and his Three Daughters,
Solution.

They began by selling at the rate
» of seven a pe
first gelling geven pennyworth, the second fouzg I;:;{l, :]1‘::

it, the first having one apple 1

pple left, the second ¢ ,
:z.n]t'::l1 t]ie youngest three. Meeting a liberal customer, tl‘:ec_’y
gold these at threepence each, and the regpective amounts
received by them were therefore as under—

The first, 7d. + 34 —
The second, 4d. + 64 = 104,
The third, 1d. + 94 =

No. LXVII.—How Many for a Penny. Solution,

He bought two apples for his penny.
To arrive at the result, let ¢ = the whole number of

apples. He gives away% + ;, and has still one apple loft,
Then—

@ 1 _
3+-3+1-w
oz + 1+ 3(=2+4) = 32
0-25:4 C
2 = 2 '

No. LXVIIL—The Magic Cards. Solution.

. The seven cards are drawn up on a mathematical prin-
CI}:!.E;‘. m sach margner that the first numbers of those in
which a given number g h indi
ich, 0 given ppears; when added together, indi-

Suppose, for instance, that the chosen number 1s 63 i

s . Th
a,ppeg.rs 1nf Egrds I, %I., I, IV., V., and VI. The kel;
numbers ot these are 1, 2, 4, 8, 16, and 32 .

ambers of the , 2, 4, ;and 32; and 1481448

If the number 7 were solected, this g ears only i
I II, and IIT, whose key numbers are l,p£ a.rfd 4fn='y:7.]-Il cards

The principle of comstruction seems at first sight
rather mysterions, bat it is simple enough when explained.
E.‘he r,e:a.der will note, in the first Place, that the first or

key " numbers of each card form g geometrical progression,
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being 1, 2, 4, § 16, 82, 64. The total of these is 127, which
s accordingly the highest nomber included.*
- Itis further to be noted that by appropriate combinations
of the above figures anmy total, from 1 up to 127, can be
prodaced. '

The first card consists of the alternate numbers from 1 to
127 inclusive. The second, commencing with 2 (the second

. term of the geometrical series), consists of alternate groups

-of two consecutive figures—2, 3; 6, 7; 10, 11, and so on,

© The third, beginning with 4, the third term of the series,

consists of alternate groups of four figures—d, 5, 6, 7; 12,
13, 14, 15, 20, 21, 22, 23 ; and s0 on, The fourth, commenc-
ing with 8, consists in like. manner of alternate groups of
eight figures. The fifth, commencing with 16, of alternate
groups of sizteen figures. /The sixth, commencing with 32,
of alternate groups of thirty-two figures; and the last, com-
mencing with 64, of a single group, being those from 64 to
127 inclusive. . :

It will be found that any given number of cards arranged
on thia principle will produce the desired result, limited
. by the extent of the geometrical series constituting the
first numbers.

No. LXIX.~—The ‘‘Fifteen” or ‘“Boss” Puzzle.
- Solution.

Notwithstanding the enormons amount of energy that hag
been expended over the ‘ Fifteen " Puzzle, no absolute rule
for its sclntion has yet been discovered, and it appears to
be now generally agreed by mathematicians that out of
‘the vagt ndmber of hap-hazard positions in which the fifteen
cubes may at the outset be placed,t about half admit of the
blocks being so moved as to finally assame their proper
order.

.- To test whether a given arrangement admits of such a
possibility,, the following rule has been sauggested. Reckon
how many transpositions of given pairs are necessary to

* If there had been giz cards only, the series would have terminated
with 32, and the highest number would have been 63. If eight cards
were used, the final form of the series would have been 128, and its total

. 265, which would accordingly have been the maximum number.
+ The possible number of such positions is only 1,307,674, 363,000.
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bring the blocks into the required order. If the total
nmmber of such transpositions be even, the desired Te-arrange-.
ment is possible, 1f the number be odd, such Te-arrange-
ment is impossible,
Applying this rule to the “Boss " Puzzle (seo Fig. 835), it
will be seen that only one transposition (that of blocks 14
and 15) is here needed, and one being an odd nuember, the
problem is insoluble; as, in fact, the * Fifteen ” Puzzle in
this form has been found by all who have hitherto tried it

No. LXX.—The Peg-away Puzzle. Solution.

The possibiliby of srceess in solving thig pﬁzzle Appears
to be governed by precisely the same rule as the * Fifteen
Puzzle—viz., that if the number of nesdful transpositions is

8 7
i L

Fia. 368,

F1a. 367.

even, the puzzle can he solved ; if odd, it is insoluble,
Thaus, if the “pegs ** be arranged at starting as in Fig. 367.

the aspirant will probably sacceed ; if as shown in Iig. 368,
he will fail,

No. LXXI1.—The Over-Polite Guests. Solution.

To obtain the answer, all that is needed is to find the
number of permutations of seven objects—viz., 5040. Tb
would take, therefore, 5040 days, or nearly fourteen years,
to exhaust the possible positions.

In the alternative form of the problem, the host would
supply 5,040 dinners at half & crown (value £630) for a
payment of £70. :

S

. "The amount of the firgt payment was £20.
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" No. LXXII.—The ‘ Royal Aquarivm Thirteen.”
‘ Solution.

WEen the "puzzle is solved the arrangemenrt of tle cards
will be found to.be as shown in Fig. 369.

Fe, 369.

- Thers is no royal road to the solution. The proper order
‘must be arrived at by successive transpositions until the
-conditions are fulfilled. .

No. LXXIIL.—An Easy Creditor. Solution.

~ To ascertain such amount, let & = the firsb payment.
Then, according to the conditions of the puzzle—
; -”*5*%*2*%’“*“60
Multiplying by 20, the least common multiple of the
varions denominators,
- R0z + 10z + 15z + Sz + 82 4 40
58xr = 1200 - 4

1200
1160
20

1

0
4
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No. LXXIV.—The Three Arabs,

The first Arab was entitled to seven, and

only of the eight coing. Far, the consump

each person ate £—22 loaves, Of th
stranger the first, Aral contri Tomme
contributed L ioaf.

Solution,

the second to one
bjon being equal,
tion eafen by the

the second.

No. LXXV.—The Eceentric Testator. Solution.

of such youngest son musgt have been £110 myli; I
total number of inheritors. A4 each wag té takg ?r?e})éﬁ%ﬁlﬁ
of a certain amount, and there wag in the last case no ninth
to be taken, it follows that the number of legatees was the
denominator of the fraction %) less 1; in other words, 8

The share of- the D x

youngest son was theref, 11 =
#£880; and as sach of the eight too o amonat e o

7040 — 110 6930

116 4 g =110 + - = 110+?70 = 880
leaving a remainder of £6160,
The share of the second son will therefore be

an . 6160 — 290 59
20+ =52 = 200 4 20 o s

and that of the third son
by _
330 + 5280 - 330

880

49
= 330 + —§5—0 = 330 + 550 = ggp
and 8o on thronghout, the increasin

amount cxactly compensating fo
the fraction,

g value of the fixed
v the diminished value of

N
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No. LXXVI—Another Eccentric Testator,
. - Solution.
The estate amounted to the sum of £7200, and each son
took an equal share—i.e., £1440.
For convenience of reference, we will call what remained

© - after the eldest son had taken his share the first residue;

what remained after the second had taken his share, the
sécond residue; what remained after the third had taken
his share, the third residue; and what remained after the
* fourth had taken his share, the fourth residae.
~ Now, according to the conditions of the problem, the
. ifth son took one half of the fourth residoe, plus £720. As
the fourth residne was thereby exhansted, with no remainder,
ibis clear that the £720 constituted the remaining half of
such residue, and that the fourth residue therefore consisted
of twice £720, or £1440.
The fourth son took 1 of the third residue, plus £480, and
- what remained after these two deductions constituted the
fourth residue, whose value we have found to be £1440. In
other words, & of the third residne, less £480 = £1440, and 2

- ‘of the third residue = £1440 + £480, or £1920." Two-thirds

of the third residue being £1920, the whole, or §, of such
residne, must ba £2880,

As the third son took 3 of the second residue, plus £360,
and there then remained £2880, 4 of the second residue must
in like manner = £2880 + £360, or £3240, and the whole

* of anch second residue must be £3240 + £1080 — £4320.

-As the second son took 1 of the first residue, plus £288,
and there was then left £4320, we deduce, by a like process

- -of reasoning, that the amount of the first residue was £5760.

- As the cldest son took 1 of the whole property, plus £240,
and there was then left £5760, it isclear, in like manner, that
. # of thewhole inheritance was £5760 + 240, or £6000 ; and if
£6000 represent. &, the whole will necessarily be £7,200.

' Testing the correctness of onr demonstration by the
cinditions of the puzzle, we find that—

o ‘ 0
-The eldest son takes 7260 + 240 = 1200 + 240 = £1440.
First residue Y200 — 1440 = 5760,

. 5760
The second son takes 5

+ 288 = 1152 + 288 = 1440.
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Second residue 5760 — 1440 = 4320,

The third son takes 4%3-0 + :360 = 1080 4 360 = 1440,
Third residue 4320 — 1440 = 2880,
2880
The fourth son takes 5 T 480 = 960 4+ 480 = 1440.

Fourth residue 2880 — 1440 == 1440
The fifth son takes £240 + 720 == 720 + 720 = 1400.

Total £7200,

No. LXXVIl.—An Aggravating Uncle. Solution.
The number of soldiers was 58,
On examination of the conditions of the puzzle, it will be

found that in each case, whether divided by 3, 4 5, or
6, there are anlways fwo short of an even division. All

t}mt is needed, therefore, 19 to find the least common mul-
tiple of 8, 4, 5, and 6, and deduct 2 from it. The L.CM..

of 3,4,5,and 6 is 60, and 60 — 2 = 58, the required number.

No. LXXVIII.—The Apples and Oranges. Solution.

As each child had 3 more oranges than apples, and this
caused a difference of 33 (48 — 15) in the number left over, it
follows that the number of children must have been 11. As
each child received 12 apples, and there were 43 over, the
total number of apples must have been (11 x 12) + 48=
132 + 48 = 180. As each child received 15 oranges, and
there were 15 over, the total number of oranges must have
been (11 x 15) + 15 = 165 4 15 = 180.

No. LXXIX.—The Two Squares. Solution.

As the 146 counters remaining from the first arrangement
were insuficient by 31 to make the two additional rows
desired, the actual number needed for such two rows must
have been 146 + 81 = 177. OF these, one (the connter at
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' the corner) would be cormmon to both rows, and the number

. 176
in éne row would therefore be -5 + 1 = 89

A sguars of 39 counters each way wonld be 89 x 89 = 7911,
But according to the terms of the problem the actusl
number of counters was 31 short of this—z.c., 7890.

The correctness of this eonclusion may be tested by cal-

‘culating the number in the original square, which was one

connber less (viz., 88) each way. The sqoare of 88 is 7744.
Bat in'this case there were 146 counters left over. 7744 +

' 146 = 7890, the same number arrived at by the first process.

No. LXXX —A Curious Division. Solution.

To ascertain’ the common gquotient, add together the
three divisors, 3, 6, and 9, and divide 7890 by their total,
18, The quotient is 4383, Multiply the number thus ob.

_tained by 3, 6, and 9 respectively, and the three products

will give the numbers contained in the three heaps,

Thus— 4384 »x 3 = 1315
438%r » 6 = 2630

438L x 9 = 3945

7890

- No. LXXXI.—A Curious Multiplication. Solution.

‘This s a very much easier problem, as the proportions of
the four heaps are almost self-evident. Taking. the fourth,
or smallest heap, as the unit of measarement, and calling it

- 1 accordingly, the third, which is of obviously double the
- size (as re;u{t’"ing to be I:.'mltiplled_ by G only, instead of 12,
" to raise it to the same amount), will = 2. The second heap

ill in like manner == 3,and the first = 4, and their collective
f;{}l;s \:riﬁ bel + 2+ 3+ 4=10. Divide the whole number
by this amount ; the quotient is 789, This gives us the
value of our unit of measurement, and from it we may de-
duce the value of all four heaps, thus :(—

The fourth heap contains ... 789 counters.

The third |, L 789 x 2 = 1578
The socond .. . 789 x 3 — 9367 .
Fhe first ” » 789 x 4 = 3156

" Total 7890
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4
No. LXXXIL—The Two -Schoolmasters. Solution.

l'I‘he difference was 6, the smaller school having 66 pupils
cnly, - )

Kor, innsmuch as one-sixth of the pupils were away ill, the
remuinder, vig,—

11 haymaking, . ‘ )
7 at the fair,
and 87 at schaol,
together making 55—must have been five-sixths of the whole
number, and 55 + 5 (= 11), one-sizth. The whole number
of the smaller school was therefore 11 x 6 — 86,

No. LXXXIII.—Nothing Left. Solution.

The required number is 118,
To obtain it, work the process indicated in reverse order,

as follows :—
0 +18 = 18
182 = 324
324 =+ 3 = 108
108 + 10 = 118

No. LXXXIV.—The Three Generations. Solution.

The old man was 69, his son 40, and his grandson 16.

As the old man and his son were together 109 years old,
and the old man and his grandson only 85 years old, it fol-
lows that the age of the son was 109—85 (=24) years
greater than that of the grandson. Ae the son and grand-
son were together 56 years old, and the former was 24 years
older than the latter, it follows that the grandson’s age was

56-24 82 _ .
) ) yoars.
The son’s age was therefore 16 + 24=40 years.

As the nnited ages of the old man and his son wers to0-
gether 109, the age of the former must have been 109— 40 =
60 years.

No. LXXXV.—The Two Brothers. Solution.

As 3 of the age of the younger is £ that of the eldcr,

5+81 7L 15_5
the actual age of the younger must be *1%—3-:1—%=§;=g
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S

- that of the elder, and the difference betweoen them % that of
. theelder. By the terms of the question, we know that this

a 9 years, in which case% must = 3 years, and the whole
age of the elder 3 x 8 (= 24) years. The age of the yoﬁnger
", will consequently be 24 — 9 = 15 years.

o !

N No. LXXXVI.—The Two Sons. Solution,

The yonnger son is 244 ; the older, 294 years old.

4" The solution is most easily got at by means of a simple
equation, thng:— '

Let y = age of younger.
Then y + 5} = age of elder,
" By the terms of the question —
by + 6(y + 5}) = 301
Sy + 6y + 313 = 301
' ' 11y = 301 — 81} = 2693
y = 24}
_ ‘The younger son is therefore 241 years old, and the elder
T 24k 4+ 52 =298, '

No. LXXXVIL.—The Two Nephews. Solution. ¥

The one was 18, the other 6 years old. .
It is clear that as the larger number is three times
the smaller, it must be & multiple of 8 It cannot bs &
.’larger nmmber than 18, because the square of the next
multiple of 8—viz,, 2l—would alone exceed 360. Weo

proceed to try 18 accordingly as the larger number, and
18
g~ (=6) as the smaller number, when we find that 18* + 62

=324 + 36 = 360, the total required. 18and 6 years are
.. therefore the respective ages.

Q
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No. LXXXVIIL—The Reversed Number. Solution.

The required number is 45. It may be got at either alge.
braically or arithmetically, In the first eage—
Let x = the first, or left-hand, digit, .
and 3 = the second, or right-hand, digif.
Then (as @ represents fens) 10 2 + y will be the total
number, and 10y + 2 the number prodaced by reversing

its digits, while = + y will be the sum of such digits, Now,
by the terms of the guestion,

Wa + 9 =50+ 1
=3z + by
s b =4y
. 4y
A = —
nd 2 F

Turther, by the terms of the question—
We+y+9=10y +a.
_ Substituting the value above obtained for z— -

we have ‘1(;—1’+y+9=10y+4;_y

or, 0y + Sy + 45 = 50y + 4y
45y + 45 = bdy
y =38

Then o (=) =4
and 10 & + y (the whole number) = 45,

The arithmetical process is, however, in this case the
simpler, thus— .

As the required number is equal to five times the saum of
its digits (.., a multiple of 5), its final digit must be 5 or
0*. But guch final digit is also the first digit of the reversed
nuicber. 0 would not answer this condition, and the
final digit must therefore be 5. Nine added to any number
ending in 5 makes the final digit 4. This gives us the
reversed number as 54, and the actual number congequently
as 45, which is found to fully answer the required conditions.

* See Praperties of Numbers, p. 177,
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No. LXXXIX.—Anothel_’ Reversed Number.
o Solution,
" The required number is 42.
_'Here ‘again either the algehraical method or the arith-

" metical method may be used. Let @ = the first digit, and
.~y the second digit. Then 10 & + y = the required nomber, -
-and 10 y + = = the reversed number,

By the terms of the problem— :
()] 02 +y =7(@+y
(2) 02+ 5y —18 =10y + a

. Wae + y =Tz + Uy

3z = 6y

x = 2y

Substituting this value in equation (2), we have

20y + y — 18 = 10y + 2
2y — 18 = 12y
9y 18
y=2

" andasa@= 2y the number must be 42,

" The arithmetical or logical process is as follows :—

. By the terms of the question, the required number i3 a.
malfiple of 7. As'it has only two digits, and its remainder

- Tess 18 i also a number of two digits, this limits the selec-
| tion to 35, 42, 49, 56, 63, 72, 77, 84, 91, or 98. Among

these the only number which answers the remaining con-
ditions is 42, which is accordingly the answer.

No, XO.—The Shepherd and his Sheep, Solution.

There were in the first fold 27

" " » second 25
. » , third 18
,, . » fourth 16

fitsh 14

bE]

JR—

Total LOQ
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For as there were— | S . No. XCIL.—A Weighty Matter. Solution.
In the firat and second folds 52 "+ . Baeven weights are required, of 1, 2, 4, 8, 16, 32, and 64
»  second and third 43 : © 7 Ibs. respectively, together making 127 lbs. It will be found -

»  third and fourth .34 *.:  -that, by nsing one, two, or more of these, any weight from
» fourth and fifth 30 . 1 to 127 lbs. can be weighed.*

The number in the first and ffth, with
donble the respective numbers in ihe

second, third and fourth, will be 158 s , No. XCIII.—The Three Topers. - Solution.

As the actual number is 100, it follows fhat the number "-" ;1‘}19 quantity would be consumed in 432 hours. '
in the second, third and fourth folds = 159 — 100 = 59. S For—as Peter can drink 40 quarts in 20 hours, he would

And as there were in the second and third 43, the num- . “+ - drink in 1 hour $3=2 quarts.

ber in the fourth fold must have been 59 — 43 = 16, . i Ag Paul can drink 40 quarts in 14 hours, he would drink
As there were in the fourth and fifth 30, the number in : in 1 hoor $¢=2¢ quarts.

the fifth fold must have been 30 — 16 = 14, "~ . Aa Roger can drick 40 quarts in 10 hours: he wonld
As in the third and fourth there were 34, the number in ‘ " drink in 1 hour 44 =4 guarts.

the third fold must have been 34 — 16 = 18, : - : And they would together drink in 1 hour 2 + 2% + 4 (=
81n like manner, the nember in the second fold was 43 — . B%) quarts, and 40 quarts in (40 + 8¢) == 41% hours,
18 = 25, * L

And the number in the first fold was 52 — 25 = 27,

27 + 25 + 18 + 16 + 14 = 100, No. XCIV.—The False Scales. Solution,

Answer, 12 lfbla.h , teod b ining £
Problems of this c¢lass are solved by ascerfaining the
No. XC1—~The Shepher_d ess and her Sheep. : s square root of the product of the two weights. .
Solution. U his case 9 x 16 = 144, and 4/ 144 = 19, the required
The numbers are 7, 14, 28, and 56 respectively. St shswer. .
By the terms of the question, it appears that the num. v
bers in the four folds are in geometrical progression, with a LT . \
common ratio of 2. Taking experimentally the smallest No. XCV.—An Arithmetical Policeman. Solution.
possible such progression, we find it tobel + 2 + 4 =8 = 15, . o 1
But the fotal of the actual progression is stated to be 105, ++  The hour struck was_twedvei , 4 3 if regarded s
Dividing this by 15, we have as quotient 7, which we use as : . The fractions ,menh‘l’:‘e > PP b&n o dl wh%n wdded
a common multiplier to bring the series up to the required : ./ fractions of a single Lour, W& U6 'I‘mm o ]
total. Thus;— ] . together, to amount to 3§ of an hour. To raise the surplns
© & to the value of a complefe hour, it must be multiplied
" by 12, and 12 is therefore the hour that was struck.

S The numbers, it will be observed, are in geometrical progression,
' Tor sngther illustration of the fact 'hére gtated, pea The Magio Cards,
paleh

ap Hx IO~
i
o =

]%&aq
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No, XOCVL.—The Flock of Geese. Solution.

The number of the flock was 36.

For, taking the lowest number (4), which is divisible by
2 and by 4 (as, from the conditions of the problem, it is
clear that the required number must be), and going through
the process suggested with such number, we have the
following result:— ;

4 + 4 (as many more) + 2 (half as many more) + 1 (one-
fourth as many more) = 11.

Dividing 99 (the total to be obtained after going throngh
the same process with the actual number in the flock) by
the number thus obtained, we find the guotient to he 9.
4, therefore, multiplied by 9 (= 36) should be the required
number, Putling it to the test, we find that 36 + 36 +
18 + 9 = 99, exactly answering the conditions.

No. XOVIL—The Divided Cord. Solution.

The one portion is 16, and the other 20 inéFes.

As the one segment is to be £ of the other, their re-
spective proportions will be 4 to 5, or in all 9 parts.
One ninth part of 36 inches is 4 inches. Taking this as
the unit of measurement, we find that—

the longer segment is 5" x 4” =20 inches,
and the shorter ,, ,, 4'x4'=16

Together, 36

No, XCVIIL.—The Divided Number. Solution.

The parts are 28 and 18 respectively.

It is clear from the conditions of the problem that the
first part is a multiple of 7, and the second a multiple of 3.
Now there are in the number 46 six multiples of 7—viz.,

7,14, 21, 28, 85, and 42. In like manner there are in the .

same number fifteen multiples of 3—viz., 3, 6, 9, 12, 15,
18, 21, 24, 27, 30, 33, 36, 39, 42, and 45. Of these, the only
pairs which together make 46 are 7 and 39, and 28 and 18,
The firat pair clearly does not answer the conditions of the

pe 174
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E .question, for ¥ + 32.= 1 4 13 = 14, We proceed to fry the

- gecond pair, and find that 4% + 12 =4 + 6 = 10. 28and 18
-are therefore the required numbers.

- By the aid of algebra the problem may be solved much.
~more neatly, Thus—
Let = = the portion to be divided by 7, and y the porbion

. to be divided by 3.

. Then, by the terms of the question -
T 2 + y = 46
fe o= 46 — g,

+ Farther, 2 + ¥ = 10

A

7 3 ‘
o substituting the value above found for g-—
: 46 — 9 9
7 - tag=10
- 346 —y) + Ty = 210
. 138 — 3y + 7y = 210
- 4y = 210 — 138 = 72

y = 18
Andasz = 46 — gy
x = 46 — 18

28.

No. XCIX.—The Two Numbers. Solution.
The required numbers are 5 and 7. Tor if twice the

" firgt + the second = 17, and twice the second + the first =

19, then the above added together—i.e., three times the first
" + three times the second must be 17 + 19 = 36, and the
‘gum of the numbers themselves must be &2 = 12
And since twice the first + the second is an odd nomber,
.the’ second is also an odd number, and the first, being an
,even number (12) less an odd number, must also be an odd

' number*

" * Because fwice any whole namber is always an even number; and

an even number plus an even number is always an even number. Hee
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Now the only pairs of odd numbers which together make
12 are 1 and 11, 3 and 9, and 5 and 7. Of these, we find by
experiment that 5 and 7 are the only two that answer the
conditions; 5 x 24+ 7T=17,and 7 x 2 + 5 = 19,

Here agnin the problem is much more readil solved b
algebra. Thus— P 7 d

Let # = first number,
And y = second number.
We have then the equations
2z + y = 17
29 + o = 19
From the latter equation we deduce that
2 =19 — 2y,

Substituting this value in the first equation, we get
2(19 — 2y) + y = 17
38 —dy +y =17

or By = 38 ~ 17 = 41
y="7.
Substitnting this value in the second equation —
2y + 2 =19
wehave 14 + 2 = 19
z =19 - 14
=J

No. C.—The Horse and Trap. Solution,

The horse cost £60, and the trap £25.

As five times the value of the horse=twelve times the
value of the trap, it is cloar that the latter was worth 7 as
much as the former. The value of the two together may,
therefore, be expressed as 1 + & (or 11}, and this hy the
conditions of the problem=£85. If 1f of the value of the
horse be £85, ¢ of anch value will be ¢ of that amount—
t.e., £5. Tho total value of the horse is therefore £5 x 12—
£60. The value of the trap, being & of £60, is £25.
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* _ No. CL.—The Two Workmen, .- Solution.

They mnst work 64 hours per day.

For A, doing the whole in 70 hours, does 45 in 1 hour.
-And B, doing theé whole in 56 hours, does &% in 1 hour.
.Or, together, in 1 hour %, + & = 335 + +85 = 725
They woild, therefore, do the whole in 28® = 311 honrs.

- And to complete it in 5 days, they must work %% =63
hours per day.

P

*No. CIL—The Divided Number. Solution.

- The required numbers are 120, 72, and '45.

‘For since 3 times the first = 5 timeg the second, the second
moust be & of the first.

And since 3 times the firat=38 times the third, the third -
muat be & of the first. . .
S The three parts are therefore as 1, & and -2, or as 40, 24,

~and ]5. '
Now, 40 + 24 + 15 = 79, and 237 = 79 = 3.

- Using this as a common multiplier, we have

& 40 x 3 = 120 = first part.
24 x 3 = 72 = gecond part.
15 »x 3 = 45 = third part.

" No. CIIL.—The Three Reapers. Solution.

"As 4; B, and 0, working simultaneously, reap the field
in 5.days, it iz obvious that they together reap in one day % of
© it. Now A's and ("s day’s work are together equal to twice
. . B's, Therefore B's plus twice B's (or three times B's) also
. = %; and B’s day’s work=omne-third of 1 = .
Further, as 4’s and B's day’s work together=three times
s, then (s plus three times "s ( = four times ('s) also =
o dend (s days work = L of L =
Again, a3 all three together in one day do 1, 4 must in
one day do ¢ — (5 +5).
o 12— (443 _ 127 5
T80 T 60 60

SJ""‘
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4 would therefore take 12 days, B 15 days, and 0 20 days
to do the work singly.

No. CIV.—~The Bag of Marbles. Solution.

If when Tom takes 4, Jack takes 3, and if when Tom takes
6, Dick takes 7, then when Tom takes 12 (the least common

multiple of 4 and 6), Jack and Dick will take 9 and 14

respectively, and they will together have taken 12 + 9 4+ 14

= 35 marbles. Now 33.is contained in 770 22 times, and
therefors :—

Tom's share will be12 x 22 = 964
Jack’s " 9 x 22 = 198
Dick’s ' 14 x 22 = 308

770

Again, their respective ages will be as 12, 9, and 14 ; bus
12, 9, and 14 together make 35, and the total of their ages is
only 17 years, or one-half of 35, Their ages are therefore
one-half the above figures, or 6, 41, and 7 respectively.

No. CV.—-The Expunged Numerals. A. Solution.

The puzzle is solved by striking ont the first figure of the
top row, the whole of the second row, and the two first figures
of the lagt row, The sam will then stend as under ; —

11

20

No. CVI--The Expunged Numerals. B. Solution.
The dots indicate the figures to be expunged.
.11

33
77.

.
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’ No. CVIL—A Tradesman in a Difficulty. Solution.

1. The purchaser gives his one-dollar and his two-cent
piece to the tradesman, and his three-cent piece to the
stranger. : ' oo

2. The tradesman gives his half.dollst to the purchaser,
and his quarter-dollar to the stranger.

3. The stranger gives his two dimes and his one.cent pieca

.- to the purchaser, and his five-cent piece and his two-cent
- piece to the tradesman, when each has hig right amonnt,

st
The correctness of the arrangement is not at once obvious,
but it is easily proved. For the suke of brevity, we will eall

the purchaser P, the tradesman T, and the stranger S.

P has at the outset 1 dollar, 3 cents, and 2 cents, together
=105 cents, He should, therefore, have left, after paying for
his goods, 105 — 34 = 71 cents. '

1" has ab the outset a half-dollar and a quarter-dollar, to-
gether="75 cents. Aftor receiving payment for his goodsahe

. -should, therefore, ave 75 + 34 = 109 cents.

& has 2 dimes, 5 cents, 2 cents, and 1 cent, in all 28 cents.
He has neither to gain nor lose by the transaction, so should
be left at the close with the same amount. Let us now see

" how these figures correspond with the resnlt of the transac-
tion. -

P parts with 1 dollar and 2 cents to T,and 3 cents to §,
Jin all 105 cents. He hag therefore no cash of his own left;
but he,receives from 7' 50 eents and from § 21 cents. He
has, therefore, at the close of the tramsaction 50 + 81 = 71
cents. T handa to P half a dollar, and to S a quarter-dollar;
‘but, on the other hand, he receives from P 1 dollar and 2 cents,
and from 8 7 cents—in all, 109 cents.

S has given 2 dimes and 1 cent to P, and 7 cents to the
tradesman. This (=28 cents in all) clears himz out. Oa the
other hand, he receives from § s quarter-dollar, and from P
8 cents, which also together amount to 28 cents. )

Each hag therefore received the precise amount to which

_Le was entitled.

No, CVIIL—Proftit and Loss. Solution.

The original cost was £2 18s. 84. o
The difference between the marked price (65 shillings) and
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the price obtained (56 shillings) is 9 shillings. This som
represents the amonnt of the actng] loss, plus three times the
amount of such loss (which latter item wonld have been the
profit)—in all, four times the amount of the logs. The Iogs
was, therefore, 3 shillings, or 25, 34, Add this amonnt to

the price obtaiued, £3 16s., and we have £2 18s. 3d., the
cosk price.

No. CIX—A Curioug Fraction. Solution.

The fraction in question is 240,

To obtain the result, take the threg denominations named,
#£1,1s., and 14: reduce all to pence, and add them together.
The total (240412 +1 =253) will give us the denominator of
the required fraction, while the value of £1 in Pence (240)

will be the numerator, The process is perhaps clearer in
algebra. Thus:—

Let ; be the required fraction,

Then g pounds 4+ % shillings 4+ % pence ="1 poand,

Or, reducing all to the pence ” denomination—

240z + 12z +2
—_—— s rr

240
253z _ 240
Z=

y -
Examining the correctness of the above result, we find that

T35 of £1 = 18s 11188g,

Fi5of 1s = 113224,

342 0f 1d, = 210

—— e

£1 0 0

No. CX.—The Menagerie. Solution,

There being 36 heads (i.e., 36 creatures in all), if all had
been birds they would have had 72 feot. If all had been
beasts, they would have had 144 feet. 1t is clear, therefore,
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~

that there were some of each. Suppose the numbers oqual,
the feet would then count as under:—
- 18 birds: 36 feet.
18 beasts : 72 foet.

36 108 feet (being an excess of 8 over the
= S stated number.)
Bach bird added to the “birg” half (involving at the

. same timethe deduction therefrom of one beast) produces

& diminution of 2 in the number of feet, Ag the equal
division gives an excess of 8 feot, we must therefore deduct
4 beasts and add 4 birdy.

This gives us 18+ 4 =92 birds, having 44 feet.
) 18 —-4=14 beists » o6 ,
" 36 100

-~ -No. CXI—The Market Woman and her Egygs.

Solution.

Hér original stock wag seven,
- To discover it, it is sufficient to note that she gave her

" last customer half her remaining stock, plus half an egg. As

one, the half egg must have been equal -
en stock, which must, therefore, have been
1eggonly. She gave the second cnstomer half her then

- stack, plus half an egg; and as this left her with one agg only,

it iy obvious that the balf in question must have been 11 egg.
She had, therefors, prior to this second transaction 3 eggs
left.. At the first sale ghe gave half her original stock, plus

* half an egg, and as this leff her with 3 eggs, it follows that
- her original stock must have been 7.
. No CXIL—The Cook and his Assistants. Solutfon.

.- - His original stock was 39. He gave half plus half an egg
" (de., 20) to the first assistant. This left him with 19, He

gave half of these plus half an egg (92 +3=10) to the second
assistant, and had then 9 left. He gave half of these plus

 half an egg (43 + } = 5) to the third assistant, and had 4
“lefb.

. The method of obtaining the solution is the same s in the

last. case.

#
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} The reader may be interested to know how problems of
3 this class are constructed. As the division is by moicties, 2
i 18 taken a8 the basis number, and this is raised to'the power
‘ corresponding to the number of divisions. Thus in the two
i‘ casSes supposed, of three divisions, we take 23=8, Multiply
b this by any number you please ; subtract 1 from the result,
i . The ultimate remainder, when the original number has been -
‘ three times diminished as described, will be less by 1 than the

number you multiplied by. Thus if we take as the starting-
point,—

CHAPTER V.

L WORD AND LETTER PUZZLTS.

; (8 x 1) — 1 = 7, the ultimate remainder will be nil, . ) . _
(8 x 2) -1 = 15, " " " 1. No. L.—A Puzzling Inscription.
(8 x 3) — 1 = 23, " " " 2. 3 . ; C e in th
(8 x 4) — 1 = 31, " . . 3. . The following queer ingeription is said to be found in the
(8 x 5) — 1 = 39 T4 ~ chancel of a small church in Wales, just over the Ten Com-
' and 5o on. ’ ” " " - - mandments. The addition of & single letter, repeated at

" various intervals, renders it nob only intelligible, but appro-
priate to the gituation:

Why the process indicated should have this pecaliar resuit
is a further puzzle, which we will leave to the ingenuity of

PREVRYPRFOUTMN
our mathematical readers, ‘

o YREPTHSPROPTS TR,
.. Whatis the missing letter P

No. IL—An Easy One.

EDORNOW.

,

s l_Ma,ke one word of the above letters,

No. III.—Pi'ed Proverbs. ' h

Each of the following series of letters, duly arranged, will
- be found to form a popular proverh. :

" A. aeégghillmnnnoooorrsssstt.
B. anceseRhhiiiii

C. aasaddeefiiimmnnnoorttw.
D

. aabbddeehhhhhiiiinnnoorrsstttinww.
259
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L. aadegghiillllnoorssttttt.
F. abdeefiinnnoopprrrsssttuw.

. nabdeeegefffhiiikmunrrsst,

. H. andeeehllNInssttww. ‘ o

No. IV.—Secattered Sentiment,

Daruno em hslal verho,
Ni dasesns ro lege,

Lilt silfe rdaems eb vero,
Twees riemem’s fo ethe,

coupleb suitable for a valentine.

No. V.—Dropped-Letter Proverbs.

will be found to represent a popular proverh,*

a. A-t-t-h-n-t-m-g-v-g-n-n.

b. F-i-t-h-a-t-e-e-w-n.a-r-a-y,
¢. S-r-k-w-i-e-h-i-0-g-h-t.

d. I-I—l—g-s-b-s-w-o-a-g-s-]-t.

e. B-r-s-f-f-t-r-f-c-t-g-t-r,
S H-w-0-g-s-b-r-w-g-g-s-s-r-w-g,
g. C-l-r-n-d-f-0-s-p-k-h-t-t-h.

h. Wee-t-e-w-n-g-n-h-w-t.s-t.

* h dash represents sither & dropped letter or the &pace between
two v]:_‘.;?h. In sgme of the laler ezamples onme dash stands for two
dropped letters.

The abo've, duly re-arranged, will be found to form a -

Supply the missing letters, and each of the series following
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4. S-I"-'r_-k-n-n-s-m-k-l-n-f-n_-s.'
kS H-n-5--5-t-b-5-p-1-c-,
. .i._A-p—n-df-s-g-t-y-r.

= m T.k.c-r-f—h-p-n-n—t-e-p-n-s-w-I-t-k-c-r-f—t-&s-I-s.

- MO Vi—Dropped-Letter Nursery Rhymes.
.:The following, the missing
will be found to re
. ,;fO}'del' — ‘

lotters being daly supplied,
present familar quotations of the juvenile

(1) H-w-0-h-h-1-t-1.b-g-b-g
- - Isp-o-e-a-h-hn-p-h-g ;
H-g-t-e-s-o—e-a-l-h-d-y
f-0-e-6-y-p-n-n-f-o-g-,
(2) J-c-a~d-i-1-e—t-p-h-h-1.
T-f-t-h-p-i-0-wat-r: - -
J -e-fol-d-w-a-der-kih-s-p-w-
A-d-i—l-n.-e-n-b—i-g-f—‘e-.

(3.) H-y-i-d-g-i-d-eth-c-ten-t-g-i-d-I-
T-e-0-j-m-e-0-¢-t-e-0-n

T-e-i-t-e’0-1-n -h-d-0-e-5-¢c-f-n-g-0-%

—d-h-d-s-r-n-w-y-i-h-h--o-n. :

" No. VII.-—Transformatio.ns.

"7 This is & form of word-puzzle that deserves to be better

..known, as it.may be made productive of considerable amuge.

- ment, It consists in taking a word of a given number of .

- letters, and trying in how many “moves” or transpositions,

“altering only one letter each time, yon can transform it into
some other pre-arranged word of the like number of letters,

but of different or opposite meaning; ag Light into Heavy,

.. Rose'into Lily, Hard into Eagy, orthe like. Each atep of the

.. Process must be 4 known word, We will take the last-named

_Pair as an example, Five “moyeg” will in this case suffice,
. ; a8 nnder :—

% R
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Hard—(1) card, (2) cart, (3) cast, (4), east, (5) Easy.

. - . "
This, however, is a more than nsually favonrable specimen,

one of the-letters, a, being common to both words, and,
therefore, requiring mo change. A considerably larger
number of moves will usually be found necessary.*

The reader is invited to transform :—

Hand into Foot—in six moves.

Sin into Woe—in three moves.
Hate into Liove—in three moves.
Black into 'White—in eight moves.
Wood inte Coal—in three moves.
Blue into Pink—in four moves.
Cat into Dog—in three moves.
More into Liess—in four moves.
Rose into Lily-—in five moves.
Shoe into Boot-—in three moves.+

No. VIII.—Beheaded Words.

. Behead a tree, and leave the roof of a vanlt. .

. Behead “on high,” and leave the topmost story.

. Behead ¢ thrown viclently,” and leave an organ of the
body.

Bohead a preposition, and leave a contest.

. Behead your own property, and leave ounrs.

. Behead to delete, and leave to destroy.

. Behead o reproach, and leave a relative.

. Behead to annoy, and leave comfort.

. Behead an occurrence, and leave an airhole.

Q9 bD

003Ut

The deleted initials, taken in the above order, will give the
name of an American general, after whom a well-known '
street in Paris is named.

* Unless one or more letters are common to both words, the number of
moves cannot possibly be less than the number of letters in each word.
1+ Where several persons take part, this mey be made a very amusing

game. Ceriain pairs of words having been agreed mpon, ench takes the .

list, and fries in how few moves he ean effect the required transforma-
tionsg, the player with the smallest total winning the game.
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No. IX.—Anagrams.

An-anagram is defined by Ogilvie as “the transposition
‘of the letters of & name, by which a new word is formed.”
This definition hardly goes far enough, inssmuch as it ig-
npres the far more interesting class of anagrams, in which
the letters of a whole sentence are re-arranged so as 4o assome
‘a different sense. To be worthy of serious consideration,
‘however; the anagram must have a further quality—viz., that
ithe new rendering must have some sort of relation to the
- *originals Tnsome cases anew rendering of this kind has hap-
‘peried to be singularly appropriate ; so much so, indeed, that
in less enlightened times people have claimed for anagrams
w. sort of inspiration, or magieal significance. There iz a
+ " historie-instance in the case of James I, of England, whose
‘name, James Stuert, was transposed by his courtiers, to his
great delight, into 4 just master, and who waa more than half-
persuaded of his descent from the mythical King Arthur,
on'the ground that his full name, Charles James Stuart, was
capable of transposition into Clatms Arthur’s Seai.  Another
well-known instance is that of Lady Eleanor Davies,
wife of the poet, Sir John Davies (femp., Charles 1),
‘who claimed to be a prophetess, on the somewhat nnsub-
- gtantial ground that the letters. of her name, Dame BEleanor
* Davies, duly shufled, form the sentence Reveal, O Daniel.
‘Her pretensions ultimately caunsed her to be arraigned .
before the Court of High Commission, when the Dean
. of Arches pointed out that the same letters might also
" vead Never so mad a ladic. The public preferred the latter
" rendering, and no more was heard of the soi-disant prophetess.
...: ~A recent prize competition among readefs of Tit- Bits, for
. -the best anagrammatic rendering of the title of either of
- the articles in & given number, produced the following,
=% Dangers of amatenr physicking,” “The sick men pay
*for drugs again,”” This is a model of what an anagram
-ghould be, and we can well understand a credulous person
* believing that there must be something more than mere
.-.;chance in so pregnant & warhing,
. The following are instances of specially meritorious ana-
- . grams, .in various languages :—

i Te charme tout, an anagrammatio rendering, attributed to
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Henri IV, of the name of Marie Touchet, the mistress of

We append a brief selection for our readers to exercise
their ingenuity npon. :

a. Hare mad frolic.

Transposed, represents—a political
cry.

b. Got @ scant religion :—the name of prominent division
of Nonconformists,

¢. Best in prayer :—ditto, ditto.

i. Old England :—the same country poetically described.
J- Telegraphs :—what they are to commerce.
k. Lawyers :—a satirical description of themselves.
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v

' a.
A narrow road.

1
L 20 Dry.

3. A possessive pronoun,
: 4. "Paradise,

~The nest two examples a
letters :—

= 00 bO

1

d.

1 | . Charles IX. 1. A burden,
i | Honor est a Nilo— Horatio Nelson. . A plare surface. 2. A river.
n . Quid est veritas? (the Latin rendering of Pilate's ques- A: prep ositlon signifying | 3. Begs.
i tion, “ What is truth? "),  Hst vir qut adest—** It is the man 4 °m . PrOpinquity, 4. A picce of writing-furni-
: who is befors you."” ‘_ ; -4. Two parts of the body. ture.
Flit on, cheering angel— Florence N ightingale. b. e.
The Tichborne trial gave rise to a somewhat complicated L Not any. 1. A puppes.
anagram. 8ir Roger Charies Doughty Tichborne, Baronet— 2" Acfoss. 2. A river.
You horrid butcher, Orton, biggest rascal here. '3. Not far. 3. A wild beast.
| - Doés wrong. 4. Solitary.

A noted cil{y. .
. A stone, reputed onlucky.

- To knock about. ’

. A girl's name.

re of words of fire and siv

d. Lady mine :—what every unmarried Iady should be. PR g 2
1 e. Cit yl_f - —happines 7 7 1. To.squander. 1. A ghepherd.
- ¥ fe :—happ 9-. 2. A-gtage player. » | 2. Dress. - '
I Tournament :—s deseription of tilbing. -8.-A miners] concretion, 3. Thick-headed. !
g. Melodrama :—what melodrams, onght to be, *4. A pick-me-up, 4. Walking on the toes.
h. Misanthrope :—what he @ 5. Upright. 5 A bird.
- Musanthrope :—what he deserves. 6. To ransom.

: L
No. XI.—Word Diamonds.

- Bometimes, instead of a square, the letters are required to
-bearranged in the form of & diamond, say, one letter in the top
ling, three in the second, five.in the third, three in the fourth,
and one in the last line, subject to the same condition—that,
borizontally or. vertically, they shall read alike. The follow- -
ing are examples:— . '

L. Astronomers :—ditto. _
m. Astronomers :—~their ocenpation gone.

No. X.—Word Squares.

b.
. A gingle letter.
. A garden tool.
. Substantives.
. &% extremity.,
. A zingle letter,

' The problem in this case is to arrange a geries of words,
I having the like number of letters each, one above the other,

in such manner that they shall read alike, whether in & hori.
' zontal or vertical direction.
‘ sixteen lotter squares. .
| Take the equivalent (a word in four letters) of—

a.
1.: A single letter.
.2. The juice of the olive.
' 3. Fir-trees.
4. A meadow.
5. A pingle letter.

The following are examples of

O i O Do
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.

G g0 t0

o g 82 0O

SNy S

LWNe oo

. A consonant.

ST LD

c.
A single letter.
The cry of a sheep, -
A sweetmeat.
A girl’s name,
A single letter.

4.

. A vowel.
. An animal,

Ive's bans,
A tree.

. A vowel,

e,
A consonant,
The ocoan.

. Arab dwellings.
. Consumed.
. A consonant.

O e L PT

L Y S TN g g o

I
. A single'letter,
. Bmoked pig-meat.
. A male Christian name,
- The title of a married lndy,
. A single letter,

g
A congonant,

. To place.

A fruit,

. An adverb denoting ex-

Ccess.

. A consonant,

k.-

. A congonant.

A feature.

- A boundary,
. A deep holoe,
. A consonant,.

The next pair are a trifle more elaborate, the longest word
having seven, instead of five, letters, )

2

A point.
The Papal crown.
A precious stone,

. Haughty,
. A conjunction.
. A consonant,

In the next pair the longest
k.

. A cousonant.
. A precious stone,

Danger.-

. A military officer,
. A performer of noctarnal

musie.

. A marvel.

. A long spoon.

. Bheltered from the wind.
. A consonant,

~T O e s Lo pO

j.
. A consonaunt,
. Phasbus.

Tasty.
Jove.

. Saltpetre,
. A river,
. A consonant.

word 1s of nine letters.

. A consonan&.
. Tnstead of.
. Apple centres.

O NI GO B LoD b

z

Pincers,
Chinaware.
To choose again.

. Vacancy.
- To oceupy = seat.

A consonant.

Word and Letier Puzzies.

No. XIL.—A Cross of Diamonds.

-, This is an cxtremely ingenions puzzle. Required, to form
- & cross consisting of four diamonds of five words each, united

- -in- the centre by five sdditional letters, forming a smaller
~diamond, after the fashion shown in Fig. 370 :—

*
#*
*

& % % % ¥ k & % % kK % & ¥

Fra, 370. \

* - .The diamond at top is to be made up as follows: 1, s single

lotter; 2, the queen of the fairies; 8, s title of courtesy
-applied to ladies ; 4, wicked; 5, a single letter.

The right-hand diamond as follows: 1, a single letter; 2,

:-.pash tense of a verb meaning t¢ possess; 3, a colourless
" finid; 4, the abode of & wild animal ; 5, a single letter.
" [~ The left-band diamond: 1, a singl%

letter; 2, a fruit; 3, a
" flower; 4, a metal; 5, a single letter. . o
* The bottom diamond: 1, & single letter; 2, to strike’; 3,

.+ close; 4, an article ; 5, a single letter. ‘

" - The central diamond, read in conjunction with the bottom
" lotter of the top diamond, the top letter of the bottom
- dismond, the left-hand letter of the right-hand diamond,

and; the right-hand letter of the left-hand diamond, will

.. 'form as follows :—From centre to top, a male sheep; from

centre to bottom, a small animal; from centre to right,

- crude; from contre to Ieft, a quick blow ; from top to centre,

- to defaco; from bottom to centre, u resinous substance ; from
right to centre, open hostility ; frofk left to centre, equal

value,
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Each diamond (other than that in t

.perfect in itgelf, forming the same wor
and Vertical]y. .

he centre) must hg
ds both horizonta.]]y

No. XIIL~Knight's Toup Letter Puzzles.

The prineciple of the « Koight’s Toqp
has been made the foundation of another and different. clasg
of puzzles. The Bquar

Pied by lette

—-—r—-——._—._—_

A, Fis. 871,

in due sequence, according to Knight's Tonp rules, form a
proverb, a verse of postry, or a woll-known quotation,
A (Fig. 371) is an example o

£ this class, The letters, read
aright, will be found to form g popular proverh,

Word and Letter Pussles, 249

* 4 third,

‘ B (Fig. 372), furnishes another example, and C (Tig. 373),
ird :

E

I
F

C. Fia. 373.
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No. XIV.—Knight's Tour Word Puzzle,
The words of the following puzzle (Tig. 374), duly read

gym- ) .
pg.rhhy man the link in granted | body it

is the the _in be- liveth | fierce goon -

neath ag

to seeret | alone not silver and fy; in

silken, it given the soul | mind, | wishes | dosire,

—

has | heaven it to the ti?;‘,] s can to

which not iz which and, dead fire, true

T'rg. 374.

according to Knight's Tonr rales, will be found to form a
well-known passage from the *“ Lay of the Last Minstrel.”

Word and Letter Puszzics.

-

No. XV.—Hidden Proverbs.

o RENOWNEDTHANW
"~ SYOURCAKERAND A
' STETOBEFEARHHR
. EARKSSPOILEAT-
LEOOHERSNTDYV O
OTMOTLINOHTETU
. NOSCALAGMEHIR

SNIYGORSOBATS

ENGNENOTSRNPA

IAOAMOOT SOAEW
3 RCDEVILAHTDASE
-  OUOYNOILDAECA
e TCIVREHHTAHEZ

;

- The above appa,renﬁ jumble contaios five well-known pro-
" verbs, arranged in a8 sysiematic order, When the clue is
. - once discovered, the proverbs can be read withont Bifficulty,

)
Puzare: To find i
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The subjoined table (Fig. 375),

No. XVI.—_The Five Arab Magxims,

never

all
i

forhe who

to any one who can read

sl often

tell

you may
know

- telly

he knows

tells he knows

aftempt

youzean do

attempts

ha can do

—_—

attemptis | ke can do

believa

you hear

believes

he hears

beliaves | he hears

decide
upon

you may
ses

decides
upon

he sees

decides

upon he sees

more than

—_—

it .rightly, contains five maxims,
esteem by the Bedouiu Arabs.

Fia. 375.

said to be held in great

EEY TO CHAPTER V.

WORD AND LETTER PUZZLES.

- No. L—A Puzzling Inscription. Solution.

'The letter z, which, inserted at the properintervals, makes
- the ingeription read as under :— '

B

PERSEVERE YE PERFE(T MEN,
EYER KEEP THESE PRECEPTS TEN,

No. I1—An Easy One..

_This is & problem of the “guibble” order. The sever
lgtters duly arranged form oNr WoRD. '

" No. IIL—Pied Proverbs. Solutions.

. Rolling stones gather no moss.
. Procrastination is the thief of time.
- Time and tide wait for no man,
. A bird in the hand is worth two in the bugh.
. All is pot gold that glitters,
Fine %rds butter no parsnips. :
. Fine feathers make fine birds. : .
H. All's well that ends well, '

3

oW

G

No. IV.—Scattered Sentiment. Solution.
... The lines should read as follows :— 2
s Around me shall hover,

In sadness or glee,

Till life’s dreams be over,
Sweet mem'’ries of thee.

258
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- Key to Word and Letter Pussles. 255

No- V.—Dropped-Letter Proverbs, od ; wool; cool; Coal.

a. A stiteh in time saves hine, Bloe; bile; pile; pine; Pink.
o Striko wiila themon fie lady, Morw Tovor e s s
. whale ! 0re; - H H H :
d. He laughs bestewlflznliél O}E' las “Rose ; loge; lost; list ; lilt; Lily,
. &hs last, “8hoe: ghot: soot: Boot
e. Birds of a feather flock together, D108 ; RUOL; 800t ; Boos.
f He.who goes a, borrowing £0e8 8 soTTowins. CERR
%. %Jlgﬂdren and fogls apeak the truth, S ,
- hen the wine is in, the wit is ou, , - No. VIIL—Beheaded Words
'f' hort re_c_konmgs make long friends, - - - ‘ ‘
L, Honesty is the best policy., S 1. L-arch,
- Laike eare o e . . 3. F-lung.
thomeel ye pence, and the pounds will take care of i % %—bout.
5. Y-ours.
6.

No. VI.—Dropped-Lettep Nursery Rhymes,
(1 How doth the Tittle busy bee
Tmprove each shining hour;
He gathers honey all the day
From every opening flower.

{2) Jack and Jill went up the hiil
To fetch a pail of watber ;
Jack fell down and broke hig crown,

P : 9, E-vent.

The initizls, as will be seen, give the word LAFAYETTE.

~ No. IX.—Anagrams,

: . . Radical reform.
And Jill came tumbling after, g‘. Con;rega,tiona.list.
(3) Hey diddle diddle, the cat and the fiddle, o Dreshytorian.
The cow jumped over the moon, e Fe‘licity.y' '
The little dog laughed to see such fine sport, & f To run at men.
And the dish ran away with the #poon, g: Made moral.
k. Spare him not.
No. VIL—Transformations. Solutions, , ; gﬁi‘;ﬁg{;’;d
Hand ; hard; lard;* lord; ford; forb ; Foot, . k. Sly ware.
Sin; son; won; Woe. . R 1. Moon-starers.
Hate; have; lave; Love, #. No move stars,

Black; slack; stack;

Dlacks e stalk ;* stale; shalo; whale; while ;

" ‘posing & move which does not directly aid the iransformation, but indi-
rectly as a link with some mora desirable word.

"7 In the firgt example, the word “ food ' might {in place of ! fort™) form

. "the intermediate step between ' ford” and * foot.” -

" These are examples of a necessity, which frequently griges, of inter-
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No. X.—Word Squares.

. LANE b NONE
AREA OVER
NEAR NEAR
EARS ERR S

¢« LAME d LOAD
ARID OUSE
MINE ASKS
"EDEN DESK

e DOLL f- ROME
OHIO OPA T,
LION MAUL
LONE ELL A

g WASTE . PASTOR

ACTOR ATTIRE

STONE STUPID

TONIC TIPTOE

ERECT ORIOQLE

REDEEM

No. XL.—Word Diamonds. Solutions,

In solving puzzles of this class, endeavour, if the indica-
tions be asufficient, to pguess the centre or key word.
Arrange this word in the form of a cross, thus—

P

I
PINES

E

8

It you have guessed rightly so far, the discovery of the
remaining words is a comparatively easy matter.

If the indication given as to tho key word is too vague to
guide you, endeavour to discover one or both of the next

© Key to Word and Lettsr Puzzles. 257

ongest words, which will frequently givo a clue to the prin-

ipal word,

=
W

~

H o~
~ ey

B b,
HOEEa
=
~

H b
)

T
S E
EN
AT

S

2
B,
Zoteg
o3
=

2

FL i .
~

o
o
RS
BzoBP~U
oo
[ =
o

=
=OoHW
nZgow
o
2]

- b
[c> Rl
SIS NN
E o
et

h
=
B b [
Mo E P
mHR
v

=

-
=
o
HHE-~P
L=
=]

oy
Fdm
Db
b F - Oy
HEE
EEY
=
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E* 8 . r
GEM FOR
PERIL CORE
GENERAL FORCE
SERENADERD PORCEL
MIRACLE REELE
LADLE SPAC
LEN SIT

R N

No. XII—A Cross of Diamonds. _ Solution.

M
MAB
MADAM
BAD
T M W
NUT A HAD
TULIPARAWATER
TIN A DE N
P T R
HIT
TIGHT
THE
T

HQR Y
H o
A

A’ey to Word and Letler Puszzies. 2

P

Mo XIL—Knight's Tour Lettep Puzzles,
. _ Solution.

AL F1g 376 -indicates the order in which the letters are
-to be taken, when they will be found t

% Early to bed and early to rise .
~ . "Ts the way to be healthy, and wealthy,

0 read as follows ——

and wige.”

19

86

50

21

84

-4

51‘

20

35

49

ag .

94

52

a3

22

68

1111

83

60

&9

56

. 26

45

10

81

24

1

80

Fra. 876.
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In B the order of the letters is ag showa in Fig. 877, the

hidden proverb being, * Safe bind, safe find.” L More haste, less speed.”

~Tn C the order is as shown in Fig. 378, and the proverh,

15

Fia. 377.

Fie 378.
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- No. XIV.—The Knight's Tour Word Puzzle.
Solution.

43 10 41 46 20 24 89 | 26

40 47 44 61 12 27 30 23

9 42 11 28 45 60 25 58

48 89 8 13 62 57 22 a1

38 49 4 17 34 53 82 21

15 6 51 36 19 2 55 €4

50 a7 16 6 54 83 20 1

Fra. 879.

The key to this puzzle will be found in Fig. 379. Read
according to the order here indicated, it will be found that
the words make the following stanza :— :

“ True Tove's the gift which God hag given
To man alone beneath the heaven : '
It is not fantasy’s hot fire,
Whose wishes, soon as grauted, fly;
It liveth not in fierce desirs,
With dead desire it doth not dio -
It is the secret sympnthy,
Tho silver link, the silkon tie,
Which heart to heavt, and mind to mind,
In body and in soul can bind.”
Lay of the Last Minsirel, Canto V.

- Key o Word and Letter Puzzles_. 263

he- construction of other problems on tho same model
will be found very interesting. Should the passage used ba
less than. the full number of sixty.four words, a word may
here.and there be cut in two, so as to occupy two squares, or
the ‘superfluons squares may be left unoconpied. If the
guotation be too long, two words may be made to occupy a
sipgle square, like *‘soon as” in the example given.

.

o No._XV.;Hidden Proverbs. Solution.

.. The five proverbs-are as follows :—
"o vA rolling stone gathers no moss.
. ‘Too many cooks spoil the broth. ,
" A live dog is more to be feared than a dead lion.
- ‘Xou camnot eat ybur cake and have it. ‘
.7~ Peace hath her victories, na less renowned than war

[

'.‘.'-.E‘o-dreé.d them, first- ind the central letter, which is A.
This begins the first proverb. Immediately below this will

" be found R, to the left of this O, and above the O two L's..

‘To the right of the last L are the letters I N. The G, com-
pleting the word “rolling,” comes nexzt below the N, and
‘below this, S, the initial of the next word, * stone.” From
‘the 8, moving to the léft, we have the remaining Ietters,
T ONE, and so we read on, following the conrse of the
‘sun; round each dquare of letters in succession. .

For greater clearness we exhibit separately the central
bquare and a few letters of the next square, showing the

-comuencemeng of the process.

L IN

No. XVL—The Five ‘Arab Maxims. Solution.
The key to this puzzle consists in reading first the words

in tho first and second lincs alternately. Then those in tho |
- first and third alternately. Then in the first and fourth, tho
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ﬁI:St snd fifth, and first and sixth in succession. 'i‘he maxims
will then be found te run as follows :— '

% Nover tell all
yon know ; for he who tells all
often tells more than he knows.” @ #li bo kmows,

* Never attempt all you can do; for he wh
he can do often attempts more than he canvéo?’ éforipts all

et“Never beliove all you hear, for he who believes,” etc
c. -

And so on, the words in the fi i of
oy maxim., e fivat line heing common to

CHAPTER VI

< : PUZZLES WITH COUNTERS.

- . N
Puzzres of this class are frequently propounded in more or
less fanciful forms,—é.g., a gardener is required to plant trees,
or 4 officer to place his men, in such manner as to answer
the pnditions of the prohlem. From considerations of space,
have thought-it best to- leave such fanciful elaborations
the most part to the imagination of the reader. Shonld
refer to put the qumestion in such a shape, he will have
tle difficulty in inventing an appropriate legend.

No. I.

‘Required, to arrange eleven counters in such manner
at they ehall form twelve rows, with three counters in

o No. 11,
Required, to arrange nine counters in smch manmner that
-shall form ten rows, with three counters in each row.
S, No. IIL.
Required, to arrange twenty-seven counters in such man-
r ag to form pine rows, with six counters in each row.

" No. IV. -

uired, to arrange ten counters in such manner that
'shal‘lf form five rows, with four eounters in each row.

No. V.

e .
Required, to arrange twelve counters in guch manrer that
they ghall make six rows of fonr counters each.

No. VL '

'-Required, to arrange nineteen counters in such manner ‘
t they shall form nine rows of five counters each.
s : . 268
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: No, VII. : rof them ablslenilzled t%gnaselves (x(fducéilnfg tha number to
Required, to arrange sixteen counters so as to form ten “ twenty), but still the abbot counted and found nine in a
rows, with four oountgrs in each row., ‘Then these four returned, bringing four friends with
; thus making twenty-eight persons, and yeot the normal
No. VIII. ine in a row was not increased. Presently four more ont-
. . . iders-came in, making thirty.two. The result wag the game.
Required, to arrange twelve counters i such manner that ain, four more visitors arrived, making a total of thirty-
. ot . N . ] . 3 o A .
gll}:g;! b?l;;}sl count four in a straight line in seven different ix, but the abbot, going his rounds, found nine persons in
: agh row as before ’
No. IX. _ ow was this managed ?
Required, to arrange nine white and nine red counters in o : x
such manner that there shall be ten rows, of three counters ' No. XT.

each, white, and eight rows of thres each red. : .‘-‘"Requitjed, g0 to plafce‘- ten counters that they shall count
No. X fourin a'row in eight different directions.
0. X, : .

Given, a square, divided into nine smaller squares, Re- . No. XIL

quired,” to arrange counters in the eight onter gguares in . “Required, so to place thirteen counters that they shall

such manner that there shall always be nine on each side of - ‘count five in a straight Ihe in twelve different directions.

the square, though the total be repeatedly varied, being ' -

24, 20, 28, 32, and 36 in succession.
This is & very ancient problem. Tt is usually propounded .

after the fashion following: A blind abbot was at the head

. No. XIII,
" /This is & puzzle of a different character.
Given, an eight-pointed star, as shown in Fig. 381, and

en counters. You are required to place the connters on
3 3 8 '
3 A 3
3 3 3
Fis. 380,
of a monastery of twenty-four monks, who were domiéiled

three in a cell in eight cells, occupying the four sides of a- L : Fe. 361
sguare, while the abbot himself occupied a cell in the ' F16. 358,
centre, To assure himself that all were duly housed for the

night, he was in the habit of visiting the cells at frequent ‘the rule following —viz.,, Each counter is to be drawn from a
intervals, and counting the occupants, reckoning that if he _ vacént: point along the corresponding line to another vacant
found nine monks in each row of three cells (see Fig. 3580), nt, and there left. Youn then start from another vacant

the tale was completa. o pomt;and proceed in like mapner till the seven points are
Bat the brethren sugceeded in eluding his vigilance. First : ‘govered,

géven of the points of the star, in so doing strictly following
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lNo. XI1V.—The “0kto” Puzzle.

The puzzle brought out under this name is a variation on
the foregoing. Bach point of the star terminates in a small

circle, on which is printed the name of a, given colour—black,

yellow, carmine, and so on. The counters, eight in number,
are of corresponding colours. The aspirant is required to
cover soven of the eircles, according to the rule !aid down for
the last puzzle, each with the counter of ite-proper colour.

_ No. XV.
Given, the figure described in Fig. 382.

N A

Fie. 382,

Required, to place at the intersections of its various lines
twenty-one counters, in such manner as to form thirty rows
of three counters each, each group of three being united by
one of the lines. :

No. XVI. i

This is sometimes known as the *crowning”™ puszzle:
The reader will remember that at the game of draughts &
man reaching the opposite side of the board becomes a king,
and is “crowned” by having a second man placed on tho
top of it. In the case of the puzzle we are about to describe
ten counters, or men, are placed in a row, and the player is
required to “crown” five of them after the following fashion,
He is to take up one counter, pass it to right or left over

Puzzles with Counlers.

‘gthers, and crown the one next in order, proceeding in
1k¢- manner till the whole are crowned.
A king, it" should be stated, is still regarded as being two
ounters.

No. XVII.—The *Right and Left>’ Puzzle.

"This is & very excellent puzzle, and has the special recom-

“mendation of being very little known. Rule on cardboard
‘a'rectangular figure consisting of seven equal spaces, each
~.one inch sqnare (set Fig. 883). In the three spaces to the

oft place three.xed; and in the three spaces to the right
hree white counters, the space in the middle being left
unoccupied. ‘

Fia, 383,

The puzzle is to transpose the red and white counters, so
that ‘the three white shall be in the left hand, and the three
red'in thie right hand spaces. - This is to be done in accord-

ce with the following conditions, viz.:—

1.-Bach counter can only be moved one space at a time.

2} If a counter is divided from a vacant space by a single

tor only, it may pass over it into such vacant space.
" Counters may only be moved in & forward direction—

., Ted to the right, and white to the left, A move once
made cannot be re%racted.

" No. XVIIL

»

This is & further development of the same problem. Rule
sheet of paper into squares so that each horizontal row
shall contgin seven, and each vertical row five, and wpon
“them place red and white counters (17 of each colour}, as
ghown.in the diagram* (Fig. 384), the central space (No. 18)
“heing left vacant.

It preferred, one corner of a draught- or gobang-board may be used,
place of the ruled paper. C
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@
®

&
i3

E 201
27]

@

Fia. 384,

You are required, under the same conditions as in the last
case, to transpose the red and white counters.

No, XIX,—The ¥ Four and Four” Puzzle.

This is in general idea very similar to the two puzzles last
deseribed, but it is wholly different in working. '

‘' 2 3 4«4 5 & 7 8 5

Fra. 385,

Role on cardboard a rectangular figure, divided i_ntorten‘

squares, as Fig. 385, and in the first eight spaces, beginning
from the left hand, dispose eight counters, red and black
alternately.

" The puzzle is, moving them fwo at a {vme, to get the fonr

9809900

Fie. 386.

red and the four black counters grouped each colour together -
without any interval, and this must be dore in four moves

iwith & fret-saw, as shown in Fig. 387. The counters are

Puzzles with Counters. 271

* At the close of the operation the eight connters should
e'as shown in Fig. 386.

They are then to be worked back aguin, after the same
aghion, t6 their original positiona.

Fia, 387.

+Phig puizle is sometimes arranged in the form of & slip ot
ocd; seven inches by two, with its central portion cut out

re replaced by little blocks of wood, each in the shape of a
lar-stud, - “They may be shifted” backwards and forwards
ro1’ gap to gap with great ease, but cannot be detached
rom the board, and are therefore always available for usc.

No. XX.—The “Five and Five” Puzzle.

This is the same as that lasb described, save that fen
nters, five of each colour, are used, and that the desired
ransposition is fo be effected in five moves.

No. XXI.—The *Six and Six” Puzzle.

"_I"];iis is ag(%(.in the same problem, but with fwelre counters,
ixof each colour, the transposition to be effected in siz

%' No. XXIL—The Thirty-six Puzzle.

'Thirby-six counters are arranged in the form of a sguare,
ix.rows ef six each.

Required, to romove siz counters in such manner that
18" Temaining counters shall still have an even number in
chitow, horizontal and vertical.
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No. XXIII.—The *Five to Four" Puzzle.

Twenty-five counters
five rows of five each.

are arranged in the form of a square, '

Reguired, to remove five counters in such manner that

the remainder ghall be fon

vertically,

No. XXIV.—No Two in 2 Row.
With an ordinary dranght-board, and eight dranghtsmen

or counters.
Required, so to dis

No. XXV.—The *Simple” Puzzle.

A further and very interesting development of the Iaét-, ‘
mentioned “poser” has been brought out, under the name

O
N

=

of the “Simple” Puzzle, by Messrs. Faltham, Sﬁnple a8 ib’

may be, in a senze, we
expended upon it before

\\'_'Q §\
B B

B \3

pose the eight men upon va.rioné
squares of _the board that no two shall be in the same line,
etther vertically, horizontally, or diagonally, . '

2 B E |
L
L

N
a

ha

=
= B
n

have known much keen thought’
the coveted solution was obtained.

v in a row, horizontally and ‘

T

. lezzles ‘with Counters.

pecial board of 67 squares 1s nsed, arranged asshown in

388, and the problem is to place mine counters upon it,
‘accordance with the conditions of the last puzzle.

N.B.-—It should be stated that the indentations on either

‘side of the board do not affect the conditions. Thus, two

counters placed respectively in the left hand top and bottom
.corner squares would be regarded as being in the same
ine, ‘notwithstanding that there is a break of continnity

wéen them, :

e !

No. XXVI-The *English Sixteen” Puzzle.

A clever puzzle, under the above title, is issmed by
Messrs. Heywood, of Manchester, In the result to be at-

“tained it is almost identical with No. XVIIL (p. 269), but

he conditions are in.this case somewhat different, and the

-puzzle considerably more diffculs.

A board,.as illustrated in Fig. 389, is used, with eight

SRR

. N
R TS
" :*\\\ X

white and eight red counters. These are arranged on the
black squares, the red to the right, the white to the left, the

- ‘central square, No. & in the figure, being left vacant. The

problem, as in the puzzle above-mentioned, is to transpose

hé red and white counters, the men to be moved aceor-

ng to “draughts” rules—i.e., forward only; the whites

towards the spaces occupied by the reds, and the reds

towards the spaces ocoupied by the whites. The men move

only on the black squares, and thercfore diagonslly. A
' T
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white man can pass over a black man, or a black man over
® white man, provided that the space next beyond is vacant,

KEY TO CHAPTER VI.

No. XXVII.—The Twénty Counters, PUZZILES WITH COUNTERS.

" Required, (a) so to arrange - twenty counters as to form
\ therewith thirteen different squares.

(8) To remove six counters only from the figure formed
ag above, so that no single square shall remain.

N.B—TIt must not be taken for granted, in the ecase of
puzzles which demand a partionlar arrangement of counters,
‘that the_ solution given is the only one possible, as there
may frequontly be two or more modes of arrangement which
vill equally answer the conditions of the problem,

o No. IL—Solution.
The eleven counters are arranged as shown in Fig. 390,

s 4 Tia. 860.

e five ab bottom count as two rows of thres, the counter
the'middle being common to both.
PR \

No. II.--Solixtion.

Fig, 391.
‘Arfange the nine counters s shown in Fig. 391.
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Xo. IIT.—Solution,

There aro several different arrapgements which will

Fra, 892.

answer the conditions of this problem. Figs. 392 and 393
represcnt two of such arrangements.

Fie. 293,

4

Key to Pussles with Counters,

No. 1V. —Solutmn.
Thm a,ga,m may be solved in various ways. FEither of

“' Fia. 804, Fia. 895.

he sub;omed armngements (Figs. 394 and 395) will answer
the reqmred conditions, '

No. V.—Solution.

F1a. 306, Fia, 397.

-The counters may be arranged as shown in Fig. 396 or

. F1g 397,
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No. VI—Sclution.

Fie. 808,
The nineteen counters should be arranged as shown in -

Fig. 398.

No. VIL-—-Solution.

This is a puzele of a class that sometimes perplexes by
reason of its very simplicity, the experimenter seeking for
some abstruse method of solntion, while the real mode lies

close to his hahd. All that is needed in this case ig to . ‘

arrange the sixteen counters in four rows of four each,

forming a square. There are thus four vertical and four -

horizontal rows, while the diagonals from cofner to corner
supply the two additional rows required by the problem.

No. VITL—Solution.

Tay out nine dounters in three rows of three each, so as

to form a square. This done, distribute the remaining three

ag follows :—place one counter on the first of the first row,

another on the second of the second row, and the third on
the last of the third row.

Key to Puzzles with Counters. 279.

No. IX.—Solution.

The counters must be arranged as in the subjoined dia-

) Fie. 399,
g'rs.fn" (Fig. 399). Note that the centre counter is duplica-

“ted;a red counter lying half over a white counter, or vice
_versd, so as to do double duty.

| .r E Ko. X.—Solution.

" The geeret lies in inereasing or diminishing, as the case

may require, the number of persons in’ the corner cells,

4 i 1 1
1" 1

L4 i 4

oo Fre. 400, Fre. 401

each of which counts twice over, and so, to a person as
doddering as the abbot munst be assumed to have been,
seems ab first sight to increase the general total. Thus
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when the four monks absented themaelves, the remaining
twenty were re-arranged ag in Fig. 400; and when they
returned with four other persons, the twenty-eight were dis.

1 7 1 0 9 0
BN o
PR o e [

Fra. 402, Fra. 403.

posed as in Fig. 401, When foup more visitors arrived, the
thirty-two were distributed ag in Fig. 402; and when the

- final four arrived, the party, now numbering thirty-six, were

arranged as in Fig. 403.
No. XT.—Solution.

This is 2 quibble dependent on the special wording of the -

problem. You begin by distributing the counters in three
rows of three each, forming & square, and then place the

remaining counter on the centre one. Yon have now four

rows of four each; but as each row can be counted in two

different directions—;i.e., from right to left or left to Tight,

and vertical rows apwards or downwards-—you are enabled
to count four in eight different directions, as required by the
problem, .

No. XIT.—Solution,

This is effected on & similar principle. You arrange nine of
the counters in three rows of three each, forming a square
as above described, and place the remaining four one on
each of the four “corner” counters, This gives you six
rows of five each, enabling you to count five in twelve
different directions.

No. XIII.—Solution.

The secret lies in working backwards thronghont, each
time covering the point from which you last starfed. Thus,

placing a counter on a, draw it along the line a d, and leave |

t
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Wond. ais now thenext point to be covered, and there
iy only one vacant line, f g, which leads to it, Place, there-
fore; your second counter on f, draw it along f g, and leave

on & The third countér must be placed on ¢, drawn

4 along ¢ £, and left on f. The next placed on &, and left on c.

The fifth is placed.on e, and left on A, The sixth is placed
on b, and left on e; and the seventh placed on g, and left
on'b.. - - :

“You now have the, whole seven counters duly placed, and
only one point, g, lefé uncovered,

' ‘No,' XIV.—The “OQkto” Puzzle. Solution.

' The requirement in /this case that each circle shall be
covered with a comnter of a given colour does not in reality
add anything to the difficnlty of the puzzle, thongh - 1t

“appears to do so to any one attempting it for the first time.

The experimenter has only to proceed as indicated in the

+1ast “solutior, taking eare in each case to mse the counter
-eorresponding in colour with the circle on which he pro-
.poses to leave it,

Ko. XV.—Solution.

Fio. 404,

.The counters must be placed as shown in Fig. 404.
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No. XVI.—Solution,

Supposing the row of counters to be indicated from left to
right by numbers as under—
1, 2 3 4, 5 6 7, 8 9 10
Proceed as follows —

1 2

8, B passes over  into space 0.

: 9. A passes over D into space 3.

.. Here oceurs the stato of things to which we have referred
* the position being as in Fig. 405.

3 4 5 & 7

Place 4on 1, 6on 9, 8 on 3,2o0n35,and 10 on 7.

©

or
Place 4on1,70n 3, 50on 9, 2 ou 6, and 10 on 8.

@

There are several formnlas which will answer the pro- ?
blem, but a person trying the puzzle for the first time will

find some ditficulty in hitting npon one of them.,

No. XViL—The *‘Right and Left” Puzzle, Solutidn."

The key to this puzzle lies in the observance of the
following rules :—
1. After having moved a counter, ome of the opposife;
colour must invariably be passed over it. s
2. After having passed one counter over another, the:
next advance will be with the same colowr as such frst.
mentioned counter. The position will guide you whether:
to move or to pass over, only one of such alternatives being-
usnally open to you.
The above rales, howerer, only apply up to a certain:
point. After the ninth move you will find that the next
should be with a counter of the same colour ; but none such':
ia availablo. By this time, however, the puzzle is practicaily’
solved. The couaters are white and red alternately, with '
the space to the extreme left vacant, and two or three ob:
vious moves place the coanters so as t0 answer the con-:
ditiong of the problem. :
Thus, if we begin with the white counters, the move
will be as nnder (sce Fig. 883), the spaces being designate
by the numbers, and the counters by the letters :—
1. D moves into space 4.
2. O passes over D) into space 5.
8. B moves into space 3.
4. I passes over B into space 2,
5. I passes over (' into space 4.
6, F moves into space 6,
7. C passes over I into space 7.

10. -D moves
11. FE passes
12. Fpasges
~ 13." B . moves
‘14, A passes
15. F moves

R N

®

= (I'rom this point,
B 1

' ‘ 11.
‘ 12, A passes over into 4,
S 13.

14. 7" passes over into 3.

15. 4 moves into 5.

A £ - B -F (7
Fro. 403.

" The next move should, according to the rale, be with a red
. ¢bunter: but there is only one counter, and that & white one,
D, which'is capable of being moved in a forward direction,
“#nd that only tnto 1. This move is made accordingly, and
~“the.solution proceeds as follows, the remaining moves being
aliost a matter of conrse:—

into apace 1.

over 4 into space 2.

over B into space 4.

inito space 6.

over F into space 5.

into space 3, and the trick is done,

"7 B the operator prefers to begin with the red counters, the
imoeyes will be ag follows :—

C moves into 4.

D) passes over into 3.

E moves into 5.

¢ passes over into 6,

D passes over into 4.

A moves into 2.

D passes over into 1.

1 passes over into 3.

F pagses over into 5.

a8 before, the rule ceases to apply.)

0. C moves into 7.

B passes over into 6.

F moves into 2.




. can be executed with great rapidity, and with little fear of
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When the principle is once fa.irly mastered, the movements : 3 : brbrbrbrbr.
Position after 1st move: & . .
any onlooker being able to repeat them from recollection. ' " 2nd
The solution we have given is equally applicable to any oo 3rd
larger (even) number of counters, 8o long as the number of . 4th -
spaces be one greater, axd a vacant space be left in the . w Oth , L i rrrerrbb bbb

middle, S , T ‘N.B.;Where the number of-pairs is odd, the second move
No. XVIII.—Solution. ' :should be with the pair next following that in the centre.

You first deal with the middle row (15 to 21) after the

. '_— “I . = ¥ . 1 n'
manner described in the last solation, You then move the  No. XXI—The *“Six and §ix” Puzzle Solutio

white counter now occupying space 25 into the central space : Distinguishing the ecounters as before, we have at the
{18), and deal in like manner with the fourth row (22 to 28), outs%t:——
leaving space 25 vacant. Pass the counter occupying 11 ‘

into this space, and you are then in a position to deal with ;) Position after Istmove: b . . v b rbrbrboerd

the second row (8 to 14), When space 11 is again vacant, ; " 2nd ,, r..brbrbrerb

move the counter oceupying space 4 into it, and you are . L : ) 3rd ,, rrrbbrd. . rrb

then enabled to deal with the uppermost line (1 to 7). ' . 4th rr..rbbbred
Pass the counter occupying space 18 into space 4, and P 5th rryrrbbb. . b

that occupying space 32 into space 18. You are now in g L 6th rrrrrbbbbbb

position to rearrange the last row (29 to 35). You have then SR

& vacant space (32) in the centre of the bottom row., Move *..No. XXIL—The Thirty-Six Puzzle. Solution,

the counter ocenpying space 25 into this space, then pass - ' o - .

that occupying 11 into 25, and finally move the counter now : e o 9 e

in 18 into 11,

No. XIX.—The *“Four and Four” Puzzle., Solution.
The necessary transpositions are as follows :—
Shift the counters occupying spaces 2 and 3 to 9 and 10;

i ” ” » o and 6 0 2 and 3;
] 7] 3 " 8 and 9 » 5 ﬂ.nds;
” » » . 5 1and2,, 3and9, ‘
To work the counters hack again, you have merely to _ s . Fro. 406,
reverse the process, but to do this from memory is rather I i to leave tho ro.
more difficalt than the original puzzle, and some smount of c ~ The six counters are so removed as cave tho
practice is necessary before it can be done with facility, : mainder ag under (Fig. 408).
No. XX.—The ‘““Five and Five” Puzzle Solution, . it 0. XXTII.—The “Five to Four” Puzzle, Solution.
ot ; ! ) 3 ither diagonal, when thos
For the sake of brevity, we will distingnish the red and :- . Remove the five counters of either diagonal, when e

© remaining will be found to answer the conditions of the
. problein.

black counters by the letters » and b respectively. They
will then stand at the outset as under : — '
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No. XXIV.—No Two in a Row. Solution,

. a8 S
n 7
SN ‘I
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o
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|

‘N u

Fia, 407.

Arrange the eight draughtsmen, or counters, as shown in ‘

Fig. 407,

No. XXV.—The “Simple” Puzzle. Solution.

N
a

B
R
n\\

- Fia. 408,

The arrangement of the nine counters is as shown in
Tig. 403. ‘

- Key to ﬁzzzz!es with Counters, 287

—

' No. XXVI—The “English Sixteen” Puzzle, Solution,

“We know of no rule for working this puzzle. There are
.. 8everal possible solutions. Among others, moving the men
in the following order will be found to answer the conditions

~of the problem. The man to be moved is in each case indi-
“cated by the number of the square (see Fig. 380). Tt is not
- necessary to specify the 8quare to which it is to be moved.'
"As there i never more than one square vacant, the experi-
- menter cannot well go wrong in this particalar.
Tt will-be observed that the number of moves is 52, which

- 'we believe to be the-smallest which will suffice to transfer
the whole of the men,

11, 7, 9, 8 10,13, 11, 14,9, 8, 8 5, 7,
07 1,9,10,8 2,1, 6, 3,5 7, 4 9, 12,

15,17,14, 16, 13, 15, 11, 7,9, 14, 11, 13, 10
. 8 9, 6, 8§, 2, b 7 11, 9, 12, 10,8, 9

(]

+

. No XXVIL—*The Twenty Counters.” Solution,

. {a) I tlte counters be arranged as shown in Fig. 409, it ‘
will be found that they form seventeen perfect squares, X

Q
Fia. 409. Fra. 410,

. (B F1g 410 shows the same arrangement of counters, less
- six removed. Not a single square now remains.




CHAPTER VII.
PUZZLES WITH LUCIFER MATCHES.

THERE are many puzeles, of various degrees of merit, per-

formed with the aid of lucifer matches., We append & brief
selection :—

‘No. I.

With eleven matches. Required, so to place them as to'

make nine of them.

No. I1.

With nine matches. Required, 50 to place them as to
make three dozen of them, ‘

No. I11.

With nine matches. Required, so to place them as to

make three and & half dozen of them.

No. IV. Lo

With three matches. Required, so to lay them on the
table as to make four of them.

No. V.

With three matches. Required, so to lay them on th
table as to make six of them.

No. VI -
With three wine-glasses and three matches. Roguired;

with the three matches to form a bridge between the three -

wine-glasses, strong enongh fo support a fourth wine-glass. ;
N.B.—E=ach match must rest on one glass only, and touch
such glass only at & single point.
2.8
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No. VIL

. With four wine-glasses and four lucifer maiches. Re-
‘quired, so to place them a3 to form a bridge to support a
[fourth wine-glass, under the same conditions as in the last

.

puzzle. :

-  No. VIIL
Four and twenty matches being arranged on the table so

.

K-
Fia. 411.

" 'sg to form nine squares as in Fig. 411, required, to take
" away eight matches and leave two squares only.

%  No. IX.
Having formed the two squares, as required by Puzzle
‘No. VIII, to form, with two matches only, a bridge from the

_one to the other.

. No. X,
Seventeen maliches being laid on the table so as to form

Fia. 4182,

‘six egual équares as in Fig. 412, required, by taking away
_five matches, to leave three squares only.

U
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_ No. XTI
Seventeen matches being laid on the table so as to form

six equal squares (see last figure), required, by taking

away six matches to leave two squares only,

No. XII.

Twelve matches being laid on the table 50 ag to form four
cqual squares (see Iig. 4183), required, to remove and

L

Fie, 413,

replace four matches so ag to form three squares only, of the *

sarme ®izo as abt first.

No. XIII.
Fifteen matches being laid on the table so as to form five

Fia. 411

equal squares, as in Fig. 414, required, to remove three
matches so as to leavo three such aquares only.

No. XIV,
With five matches, to form two equilateral triangles.

No. XV,
With six matches, to form four triangles of equal size.

Puzzles with Lucifer Matches. 291

No. XVI.

.- - Four matches are here nsed. With 8 sharp penknife split
. the npper end of one of them so as to form a mnotch, and
- pare the end of another to g wedge shape. TInsert the wedge
“into the ndtch, 5o that the two matches shall form an angle

_ ‘ . Fre. 415. )
of about 60° With these two and a third match, placed so

© a8 to lean against the point of juncture, form a tripod on the
= ‘table,"as shown in Fig. 415.

The puzzle'is to Nft these three simultaneously with the

¥ end of the fourth match. One hand only must be used,

¥ No. XVIL

Ten matches are here used. You are required so to arrange

- them as to Hft nine of them with the tenth, using one hand

only.

No. XVIII.—The Magnetised Matches.
Break eight or ten matches in half. Fill a saucer with

. :water, and when the liquid has had time to become quite
-~ till, lay the non-phosphoric ends on its surface in a circle,
" like the spokes of a wheel, with a vacant space of about an

; inch diameter in the centre.

Required: to compel the pieces of wood, withont touch.

. ‘ing them, to move ‘towards the common centre, and when
- they have done so, to make them again separate, and move

ontwards towards the edges of the sancer.
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No. XIX.—The Fifteen Matehes Puzzle.

Thlis is in form a game, but it may also be presented as s
puzzle. ,

Fifteen lucifer matches {or counters) are laid side by side
on the table. Omne player takes one end of the row, the
other player the other. ~Each takes it in turno remove as
meany as he pleases, not exceeding three.

The object of each player is to aveid being the one to
remove the last match. To all appearance it is an equal
chance which shall do s0, but a player who knows the secret,

if opposed to & novice, can always compel his adversary to
take it. ‘ . ‘

How 1is it done P

KEY TO CHAPTER VIL

PUZZLES WITH LUCIFER MATCHES.

L No. L—=Solution,
The jmafdhes are placed go as to form the word NINE,
No. TL—Solution.

The matches are placed so as to form the number XXXV,
_the Roman equivalent for 36.
d . Al

No. IIT.—Solution.

. This puzzle is solved by placing three matches in one
_hpap, and six in another. Total, three and a half.dozen,

No. IV.—Solution.
 The matches are 5o placed as to form the number IV.

No. V.—Solution.

" Thi§ is the same as the last, save that the V is in this
" case placed first, making the number VI (six).
" Two matches may be made five (V) in like manner.

t.

No. VI.—Solution.

'he three matches arc .interlaced as shown in Fig. 416,
one resting on the brim of each wine-glasa. The superin-
- cimbent weight binds them together, so that they will sustain
. & fourth wine-glass without d;gi;iculby.
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- Tobacco pipes (long clays) are sometimes used instead of

W

. No. VIIL—Solution.
Take away the matches forming the inner sides of the

o

Fia. 4186,

lucifer matches, and made to support a tank i
Dertar patches, pport a tankard, with even

Fig. 418.

four corner squares, when you will have left two sguarcs
. only, the one in the centre of the other, as in Fig. 418.

*

.

No. IX.—Solution.

It: will be found that the distance hetween the external
and inner squares is too great to be bridged by the length of
S R _ .

No. VIL—Solution,

t

Fie, 419.
Fia. 417,

. asingle match. To construct the bridge, place dﬂne matcg

is 1 inei : across one of the corners of the larger square, and a secon
TTE is on tho samo prineiplo as No. VI, the arrange- ab right angles to it, resting on the corresponding corner of
mont being as shown in Fig. 417. _tho smaller square, as in Fig. 419,
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No. X,.—Solution,

Take away the two matches forming each of the apper |

—t

" Fia, 420.

corners, and the centre mateh of the lower side,

h of This will
leave three squares only, as in Fig. 420,

No. XI.—Solution.

Take away the four matches forming the inner sides of
the four squares to the left, and the two matches forming

= ~——ru |
Fio, 421,

the outer sides of the lower square to the right. You will

then have only two squaves left, a larger and a smaller, as
in Fig. 421.

No. XII.—Solution.

Take away the two matches forming the outer sides of
the upper right hand square, and the two forming the outer
sides of the lower left hand square. You have then left
two squares, lying diagonally, With the four matches you
have removed, form a third square in continuation of the

Key g‘b Puzzles with Lucifer Matches. 297

Fie. 422.

' diagonal tine, when you will have three squares, as shown in
- Fig. 422.

No. XTIL.—Solution.

You remove the centre match of the npper side of the

F1e, 423.

figure, and the two matches forming the outer sides of the
.. lower square to the right, as in Fig. 423.

No. XIV.—Solution.

Arrange the five matches as shown in Fig. 424.%

* This is all but self-evident, and the pnzzle would not have been
worth ingertion but for the faet that it forms an appropriate *lesd” to
the really clever puzzle which next fellows.

The illustration is not quite exact. The ends of the two maiches on

" either side shounld be in contact with those of the one laid iransversely.
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vertical position, so that the upper end of the thivd match
~shall fall forward into the angle of the other two, as shown in
" Fig. 426, By slightly raising the fourth match you loclk all
 three together, and they may be lifted without difficulty.

Fra. 424, v i
1o, 424 Ne. XVIIL—Solution.

"~ Lay one match, which we will call a, on the table, and
- .eight others across it, on alternate sides, with the heads
inwards, as shown in Fig. 427. lay the last match, &, in
- the furrow formed by the intersection of the eight crossed
"mafches. Now take hold of the end of @, and you may lift
the*whole, a3 shown in Fig. 428, the one last placed form-

No. XV.—Solution.

Placo three of the matches on the table in
| : ; the form of
& triangle, and hold the remaining three above them soras jc:'o

Fia, 425,

form & triangnlar p i in Fig, 4 |
1 yramid, as shown in Fig. 425 o b ¢
representing the base, and & the apex. 7 ’

. “" ‘ Fie, 427,

_ing o wedgo between the upper ends of the eight suspended
matches, and so holding them together. '

_ The matches used should be of wood, not wax, and fairly
large. Tt will be found & good plan to break off the head of
. b, which otherwise projects inconveniently to the omne side
or the other, and is now and then found to tip up, and
disturb the operation.

No. XVI-—Solution.

© No, XVIIL.--The Magnetised Matches. Solution.

This is & pazzle of & scientific character. Mo make the
matches gather in the centre, take a slip of blotting- paper,
three inclies wide by twelve or fifteen long, and roll it
loosely inte a solid cylinder, in diameter about as large as
a sixpence. Hold this vertically above the saucer, letting
its lower end just touch the surface of the water. As

Fra. 428,

Take the fourth match in your hand, and with its point -
gently raise the two joined matches to a slightly more
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the water rises by capillary attraction in the roll of
blotting-paper, a minute current is created moving from
the centre towards it, and the little pieces of lucifer match
consequently begin also to move in that direction. A good-
sized lump of sugar may be substituted for the roll of
blotting-paper. ‘

To canse the matches to move away from the centre, you
have only to proceed in the same way with a piece of soap

cut into a eylindrical shape, letting one end touch the water
in the centre of the group of matches, when they will forth-
-with seatter in all directions,

Thia new phenomenon, which hag quite & magical appear-
ance, depends npon what is known as the “ surface tension
of the water, which is disturbed by the introduction of the
soap,

‘We have not space to B0 more minntely into the rafionals
of this very curious experiment, but any reader who ig in.
terested in the subject will find full information in the new
edition of Chambers Eneyclopeedia, Titles—Capillarity and
Surface Tension,

No. XIX.—The Fifteen Matches Puzzle. Solution. .

Victory will always lie with the player who removes the :

tenth match, leaving five on the table. 'Thus suppose 4 and
B to be the players, and B to have the move, five matohes
being left. If B now removes

1, 4 removes 3;

204 1 2,

3,04 ” 1;
in each case leaving the last to be removed by B.

After one or two trials, the novice will probably perceive -
that fiveis the critical remainder,and will endeavour to leave
that number. To prevent his doing so, his adversary must
s0 play in the earlier stages of the game as to leave nine

matches, when it will he equally impossible for the novice °

to leave five, for, again
if Bplay 1, 4 will play 3;
if B play 2, 4 will play 2;
if B play 3, 4 will play 1;
and five will be left, with B to play.

"plays in the first instance 8o ag to leave thirteen—1.e., if he is

](ey' to Puszles with Lucifer Matches. 30t

In like mauner, to make sure of leaving mine, the adept

the first $o play, he removes two. )
As between two players both of whom know the secret,
the first must necesgarily win,




CHAPTER VIII,

WIRE PUZZLES,

One of the simplest of these is :—

No. I.—The United Hearts.
We have here (see Fig., 429) the representation, in

Fia, 439,

copper wire, of a couple of hearts, the one interlaced within
the other. The problem is to separate them.

No. IL.—The Triangle.

The wire is here bent into a triangle, or rather succession -

of triangles, the one within the other, and terminates on the
outside in & ring passing round the next adjacent portion of
the wire (see Fig. 430). From the trisngle hangs a long
wire loop, like a lady’s hairpin, save that it is secured by a
sort of cross-bar at the opposite end.
The puzzle i3 to detach tho goop from the triangle.
U2

Wire Puzzles.

Fia, 430,

No. III.—The Snake and Ring.

. The puzzle to which this name is given consists of &

_‘ﬂ&ﬁ)iral coil of wire securely fastened off at the two ends.
r

‘hreaded on the-wire is & brass ring (see Fig. 431), and the
problem is to disengage the ring from the spiral,

[ )

Fia, 431.

This is one of the simplest, and at the same time cleverest
puzzles of the wire series. To any one taking up the puzzle
for the first time ita solution seems an 1mposq1b1hlty, a.m_i yet
any one in the secret can disengage the ring in a single
gecond. :
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triangles, four of them in pairs, Iying one above the other;
the fifth of smaller size, connected with bhe larger triangles
by & tiny ring, and forming a © stop ”* to a larger ring, which
-1t is the * crux ” of the puzzle to disengage (see Fig. 433),

No. IV.—The Hieroglyph.

The puzzle to which, on account of its quaint shape, we

No. VI.—The Double Bow and Ring. i

This is s puzzle of especially simple appearance, consist.
ing merely of two bows of wire united in such manner as to
- form the shape of an hour-glass, with a ring encircling its
-narrower portion. (See Fig. 434.) - C

have given the above name is as depicted in Fig. 432,
The problem is to disengage the ring,

Fra, 434,

. Although so simple in ifs elements, the wusnal problem
(the removal of the ring) will bé found by no means easy
of solution until the secret is known, :

No. V.—The Interlaced Triangles,

No. VII.—The Egyptian Mystery.

Fra, 433,

e Fra. 435,
The wire is in this case so manipulated as to form five - The puzzle to which this high-sounding title is given is of

X

¥
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the same class, and a very good one of its kind. In appear-
ance it is as depicted in Fig. 435, ‘
The problem is to disengage the ring.

No. VIIL—The Ball and Spiral.
This, shown in Fig. 436, is another very clever puzazle

,.

Fro. 436.
The ball is permanently attached to the ring, and the latter

threaded on the spiral. The experimenter is required to
detach the ring from the spiral, :

No. IX.—The Unionist Puzzle.

The puzzle to which this name is given consists of two
pieces of stout iron or brass wire, abont three inches in

length andé of an inchin diameter, bent into horse-shoe

Fie, 437,
shape, the ends being bent back on themselves with the
points slightly converging. These are interlaced as shown
in Fig. 437, and the puzzle is to disengage them. To do so
looks as it were the simplest thing in the world, but the
experimenter moves the two horse-shoes this way and that

 with another.

Wire Puzzles. ' 509

_ 'wéy to no purpose, till suddenly, just .as he is about to

“give 1t up,” he- hits by a happy aceident on the mght

position, and they comeapart in his hands. He unites them

* again readily enough, for it is a peculiarity of this class of

puzzles that their parts unite with delusive ease, their proper
positien for this purpose being generally obvious. Again he
tries to separate them, flattering himself that this time he

- will have little trouble in doing so, but, to his disgust, he

finds himself as far off as ever; one position being, to the

" uninstrycted eye, pretty much the same as another, while

one only, of - a score of possible positions, will admit of the
.desired release.

It is, of course, on understood thing that no force is to be
used. -

. No. X.—The Eastern Question.

. Two pieces of stout wire are bent as shown in Fig. 438,
each forming an open ring, or segment of a spiral, with &

Fia. 438,

" short straight piece by fmy of handle. They are interlaced
" like the horse-shoes, and the puzzle is to separate them.

B
-

No. XI-—The Handcuff Puzzle..

" 'We have here (see Fig. 439) four rings, each forming a
circular segment of a close-coiled spiral, interlaced the one

-
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To solve the puzzle, all four must be disconnected.

No. XI1.—The Stanley Puzzle.

The Stanley Pazzle (Perry & Co.), thongh not consisting
entirely of wire, belongs to this class. We have, in the first
place, a little medallion of stamped brass, bearing the pre-

Frg, 440,

sentment of the celebrated explorer, From this (see Fig,
440} depends a wire loop, and from this again another piece
of stamped brass, narrow at the top, but widening towards
its lower end. Over this hangsa ring, which it is the prob-
lem of the puzzle to remove.

KEY TO CHAPTER VIII,

WIRE PUZZLES,

- No. I—The United Hearts. Solution,
Pass the loop @ of the left-hand heart (see Fig. 429)

- through the ring b of the right-hand heart, and over the

ring ¢, in the direction shown by the arrow, when the two

- will' come apart. They may be joined again by reversing

the process,

No. IL—The Triangle. Solution.
Push the point of the long loop through the ring a (see Fig.

Tra, 441,

441), then pass it over the angles b, ¢, and 4, in succession ;
this, done, it may be drawn out clear through ¢. To re-
engage if, reverse the process.

No. TIL.—The Snake anfl Ring. Solution.

(ive the ring a quarter-turn from left to righ.t (it will bo
found that it will only twist in one direction); and though
309
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its relation to the spiral is apparently unaltered, it will be
found that it is now quite free, the condition of things heing
a8 if the spiral had been simply passed through the rinf:?,
and the latter then allowed to drop into ity folds, °
u To again secure it, give it a turn in the opposite direc-
ion.

Why so simple & moverment should produce 80 cuniouy a
result is, we confess, a rystery to ourselves, Perhaps some

of our readers will be more snccesstul in finding a scientific
reason for i,

No. IV.—The Hieroglyph. Solution,

Hold the puzzle by the diamond-shaped handle, and
with the opposite hand raise what, for want of a beiter
name, we may call the “triangle ” up the perpendicular
lopp, as shown in Fig. 442. Tt will be found that the
triangle does not work rigidly on the loop, but that either
side of it may in tarn be brought close to the loop, Avail-

Fro. 442,

ing yourself of this fact, work the ring down the left-hand
sides of the triangle and loop simultaneously in the direc-
tion shown by the arrew. When it reaches the bottom of the
loop, push the triangle over to the left, and thence work the
ring in like manner up their right sides. When it reaches
the top of the loop on the right-hand side it will be free.

No. V.—The Interlaced Triangles. Solution.

Hold the puzzle by the corner a (Fig. 433), and fold back
the upper part behind the lower. Push the movable
triangle (with the ring upon it) to the top of the unpright
from which it hangs, and then pass the ring along down the

Key to Wire Pussles. 311

two uprights now folded together, and up the two slanting
portions to a. Again open the puzzle, and push the ring
elong the two horizontal wires to b. Fold the puzzle again,
and slide the ring'down along the double wires to ¢, then
upwards in a perpendicular direction, and it will be free.

To put it on again, repeat the process in the opposite
direction.

' No. VL—-The Double Bow and Ring. Solution.

. Bend the two bows together, o that the one shall partially

~ cross the other, as shown in Fig. 443. Get the ring be-

¥

Fia, 4i8.

, tween the fwo joints, pull it downwards over the two inner
.. “wires, and the trick is done.

No.. VII.—The Egyptian Mystery. Solution.

. The secret here lies in the proper manipulation of the move-

Fia, 444,

“able loop a (see Fig. 435). Get this into the position shown
?n E‘ig._ 244.( Then fold the puzzle in half; lift the ring so
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as to bring it over the two curved ends on the opposite
side ; work it up to the centre, down the opposite curve and
up again to the top, a in its present position offering no
obstacle to your doing so. When the ring reaches the top
at the left-hand side, it is free

No. VIII.—The Ball and Spiral. Solution.

~ Twist the ball up to the top of the spiral. When it
reaches this point, turn it over, so that the ring is no
longer engaged in the tarns of the spiral, but lies between
them, encircling the npright wire in the centre. Now work

it downwards round and round in the opposite direction to

{B)hz.f by Whicll:: you brought it up. When you reach the
Ottom, pasg the ring over the loop of th right wi
the ball will be freo. P o7 he upHight wire, and

No. IX.—The Two Horse-shoes. Solution.

To separate the horse-shoes, hold them between the finger
and thumb of the right hand in manner shown in Fig. 445.
To get the right positions, note that both: horge-shoes have
the loop end downwards, but that the hook ends of the upper

one are turned towards the wéxperimenter, while those

Fra. 445. Fia. 446,

of the lower are turned away from him, and that the dis-
engaged arm of the lower horse-shoe is to the left. With the
forefinger and thumb of the left hand take hold of the loop
of the lower horse.shoe, slide it up the arm of the upper
horse-shoe, at the same time turning it over till it assames
the position shown in Fig. 446. Now move it vertically
downward, and the two horse-shoes are free.
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To reunite them, yon have only to pass the points of the
one horse-shoe between the points of the other, give them
a shake, so as to make them assnme s casnal position, and

the difficulty of separation is as great as ever,

No. X.—The Eastern Question Puzzle. Solution.

To separate the rings, get them into the position de-
picted in Fig. 447, when they can be drawn apart with the

qe

Fia. 447,

greatest eage, the.one curved end sliding smoothly past the

* other, o rewnite them, hold them in the same position

and reverse the movement.

No. XI.—The Handecuff Ptizzle. Solution.

Té separate the firsé or outer pair, get them with the cut
ends {n the same straight line, when they may be drawn apart

- with eagse. The other links are united on the same prineiple

as those of the Eestern Question Puzzle, last described. By
studying the instructions given in that case, and adapting
them to the present, snccess shonld be merely & question of
a little perseverance.

' No. XIL—The Stanley Puzzle. Solution.

To get the ring off, fold the Ioc)p_ backwards against the
Stanley medalliqp, as ehown in Fig. 448, Then push the
ring npward into the horse-shoe-shaped space, and then work
the outer portion of its circumference round the medallion
from left to right, till it reaches the position shown in the

- dingram. When it reaches this point, it is free.
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i'"m. 448,

The solation seems almost
tut the puzzle will, notwitl
trouble to any one trying it for the first time.

childishly simple when known,

standing, give a good deal of ...

CHBAPTER IX.
“QUIBBLE” OR ‘“CATCH " PUZZLES.

Tap, present Chapter will be devoted to puzzles which de-
pend upon some double meaning or non-natural interpreta-
tion of the guestion, wherehy it assumes a second and less
obvious signification.

‘ No. IL—A Remarkable Division.

A gentlemah divided seven and sixpencé between two
fothers and two sons, each father and each son receiving
half a crown. How did he manage it?

No. IL.—Subtraction Extraordinary.

B Required, to take one from nineteen and leave twenty.

. How is it to be done?

No. IIL-—Two Halves Greater than the Whole.

- Prove that seven is the half of twelve.

No. IV.-—A Distinction and a Difference.

: What is the difference between twice tweuty-ﬁve and
" twice five and twenty ?

No. V.—The Family Party.

A family gathering included 1 grandfather, 1 grandmother,
- 2 fathers, 2 mothers, 4 children, 3 grandchildren, 1 brother,

2 gigters, 2 sons, 2 danghters, 1 father-in-law, 1 mother-in-

. ‘law, and 1 @aughter-in-law, and yet therc were only seven. ‘

persons present,

. How can the two statements be reconciled ?
: B




316 FPuzzles Ol and New.

No. VI.—A Sum in Subtraction,

‘What is the difference b
dozen dozen ?

No. VIIL.—Another Sum in Subtraction.

What is the difference in e i
apacity bet cenkb
quart bottles and four-and-twenfg quZ,rt %o‘:rs}ig ?t“ ety four

No. VIIT.—Three Times Six.
Place three sixes together g0 as to make seven,

No. IX.—A New Way of Writing 100,

Re nired, t s
six ti?n o over(.) express 100 by repetition of the same figure

No. X.—A Seeming Impossibility.
Required, to find six timea thirteen in twelve.

No. XI.—Multiplication Extraordinary.
What three figures, multiplied by five, will make six ?

No, XII.—A Question in Notation.

How would you write in figures twel
ve th
hundred and fwelve ? ” onsaad belve

No. XIII.—The Miraculous Herrings.

Tive herrings were divided amone f
X o five .
had & herring, and yet one remained in the digﬁfsons Fuch
How was this managed ?

No. XIV.—Two Evens make an Odd.
Prove that two sixes make eleven.

etween six dozen dozen and half 3 .‘

“ Quibble” or * Catch' Puzzles.

No. XV.—Six made Three.
Out of six chalk or pencil strokes—thus, | | | | | 1
to make three, without striking out or rubbing out any.

‘No. XVI.—A Singular Subtraction.
Re‘quired.., to take ten from ten so that ten shall remain,

No. XVIL.—A Sum in Addition.
Required, to add 2 to 191 and make the total less than 20,

No. XVIII.—The Flying Sixpence.

A sixpence being placed in each hand, and the arms ex-
tended shoulder high, required, to hring both coins inte
due hand without allowing the arms to approach each other.

No. XIX.—The Last Thing Out.

. You undertake to show another person something which
you mever saw before, which he never saw before, and
which, after you both have seen it, no oune else will ever see

. again,

How is it to be done?

" No.XX.—The Three Gingerbread Nuts.
This is propounded in the shape of a conjuring-trick,

- usually after two or three bond-fide tricks have been per-

formed. You place three gingerbread nuts* on the table,
.and cover each with a borrowed hat. You make a great
point of having nothing concealed in your hands, and pro-
fess your willingness to allow the audience, if they please, to
1nark the three articles, so that there can be no question of

" substitution.

Yonu then take up each hat in saccession, pick up the nut
-Beneath it, and gravely eat it, replacing the hat mouth down-
ward on the table. Any one is at liberty to see that there
ia nothing left under either hat. You then andertake to

- '* In default of gingerbread nuts, three almonds, raisins, or any other
smail eatable articies may be subsiituted.

1
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bring the three nuts under whichever of the three hats the"

compsny rmoay select; a i :
once doys N ; and the choice being made, you at

How is it to be done P

No. XXI1.—The Mysterious Obstacle.

2011 undEI tal{e to cfa.sp & Pe] 50N°3 llaﬂds n Such ‘Ina.nnel'
b].lalnb he Cannot ]EaVe the roo p .
m w ltrhout- unclaS 111g tvhem

No. XXI1.--The Bewitched Right Hand.

You undertake to put something int )
which he cannot possibly take i g into a person’s left hand
How is it to be done ?y in his right.

No. XXTIL.—The Invisible Candle,

You undertake to place a ligh i iti
! b ghted candle in such
that it ghall be visible to every person save onev;cauzlygseﬁﬁg

not to be blindfelded, or % s :
manner he pleases. preven ed from turning about in any

How is it to be done P

No. XX1IV.—The Draper’s Puzzle,

A draper, dividing a piece of cloth into yard lengths,

found that he cat off o : i
et b o lengthl:le yard per second, The piece of cloth

How long did it teke him to cut up the whole P

No. XXV.~-The Portrait.

A portrait hung in a gentleman’s librar N
whor it represented. He replied,— rary. He was asked
“ Uncles and brothers have I none,
What vel B:m% that man’s father is my father’sson.” «
speas ea; Pl‘e atlon was the subject of the porirait to the
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" No. XXVI—The Charmed Circle.

You invite a gentleman to stand in the middle -of the
room. Taking a piece of chalk, you undertake to draw round
him a circle which he cannot jump ount of.

How 1is it to be done P

~

No. XXVIIL.—The Egg and the Cannon-ball.
Exhibiting an egg and a cannon-ball, you hold forth

learnedly on the extraordinary strength of a perfect arch,
" and, still more, of a perfect dome, remarking that few

people know how strong even the shell of an egg is, if it is
placed in & proper position. In proof of your assertion, you

‘wodertake to place the pgg, without covering it in any way,

in such & position that no one present can break it with the

cannon-hall.
How is it to be done ?

No. XXVIIT—A Curious Window.

A window in a certain house has recently been made
twice its original size, but without incressing-either its
‘height or width.

" " How can that be ?

- . !
? No. XXIX.—A Queer Calculation.

A hundred and one by fifty divide,
And next let a cipher be daly applied;
-+ Then, if the result yon should rightly divine,
.. Youwll find that the whole makes but one out of nine.

No. XXX —Arithmetical Enigma.
Write down a cipher, prefix fifty, to the right place five,

© and to the whole add one-fifth of eight. The result will

give you the most important factor in human happiness.

No. XXXI.—A Short Year.

The yeoar 1892 was one of the shortest on record.
How do you prove it ?
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No. XXXIL—The Mysterious Addition.

1. Tadd one to five, and make it fonr,
How can that he 4

What must T add to nine to make it six P

No. XXXIIT.—Arithmetica] Enigma.

From a number that'’s 0dd cat off its head,
It then will even be; .

Its tail, T Pray, next take away,
Your mother then you'll see.

No. XXXIV.—A New Valuation,

If five times four are thirty-three,
What will the fourth of twenty be P

No. XXXV.—Fasy, when You Know It,

What two numbers multiplied together will produce

seven P

No. XXXVI.——Necessity the Mother of Invention,

I have s bottle of wine, corked in the ordinary way.
Unfortunately, I have no corkscrew.

How can I get the wine out, withons breaking the glass, or

making a holein the cork ?

No. XXXVIT.—A Singular Subtraction,

From six take nine, from nine take ten, from forty take
fifty, and yet have six left, :
How is it to be done ?

No. XXXVIII—4 Vanishing Number.,

There is a number of threo figares, in value . not very far
short of a thousand, but when hglved its valuc is nothing,
What is it ? _

“Quibble” or “ Cateh” Luzzles,

No. XXXIX A Queer Query.

Twice ten are six of us,
Six are but three of us,

ine are but four of ng ;

What can we Possibly be?
Would you know more of us,
Twelve are but six of us,

Five are but four, do You see P

No. XL.~—~The Mouge.

. A mouse found in a hox & number of ears of corn, and
se} to work to carry them off to his hole. He brought out
with him three ears at each journey, and it took him nine
journeys to remove the whole.

How many ears of corn were there in the box ?

No. XLI.—Tha Fasting Man,

. How many hard-boiled €ggs can a hungry man eat on an
empty stomach ?

-

No. XL.II.—The Family Party.

An old gentleman was asked who dined with l,l,im o
Christmag Day. “Well, we were quite a family party,” he re=
plied ; * there was my father’s brother-in-lq,w, my brother's
father-in-law, my father-in-law's brother-in-law, and my
brother-in-law’s father-in-law.”

It afterwards transpired that he had dined alone, and yet
his statement was correct.

. How could that be p

No. XLIIIL.—A Reversible Fraetion.

. Required, to find g fraction whose numerator is‘]ess than'
its denominator, but which, reversed, shall remain of the:
same valne,

Y
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No. XLIV.—The Three Counters.

Three counters are laid in a row on the table.

Required, to take the middle one away from the middle
without fouching it.

No. XL.V.—Magic Made Easy. *

Borrow a half-crown and a penny, and hold them one in
each hand, with the hands open, in front of you, the hands
being about two {feet apart. Now close the hands, and
announce that you will make the coins change places with-

out again opening your hands, which you proceed to do
accordingly.

How is 1t done ?

KEY TO CHAPTER IX.

“ QUIBBLE " OR “ CATCH " PUZZLES.

' - No. L—A Remarkable Division. Solution.

. Thers were only three persons who shared in the gift,
related to each other as son, father, and grandfather. Each

., is gecessarily a son (of somebody), while the two elder are
" fathers also.

No. II.—-Subtraetion Extraordinary. Solution.

Write nineteen in Roman numerals—XIX. Remove the
I, and you have XX,

No. IIL—Two Halves Greater than the Whole.
Solution.

N Write twelve in Roman nomerals—XT11. Halve the num-
ber by drawing a line horizontally across its centre, and the

" wpper half is VIL

" No.1V.—A Distinction and a Difference. Solution.

There is a difference of twenty; twice twenty-five being

" fifty, while twice five, and twenty, make thirty only.

No. V.—The Family Party. Solution.

The party consisted of three children (two girls and a boy),
their father and mother, and their father’s father and mother.

"It will be found that these, in their various relations to each
‘other, fill all the characters named. Thus the father, in

relation to his own father, is also a son, and so on.
323
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No. VI.—A Sum in Subtraction, Solution,

The former are six gross, the latter six dozen only. The
difference is therefore 864 — V2 = 792.

No. VIL—Another Sum in Subtraction. Solution,

56 quarts : twenty four-quart bottles holding 80 quarts,
while four-and-twenty quart bottles hold 24 quarts only.

No. VIIL.—Three times Six. Solution.,
62.

No. IX.—A New Way of Writing 100. Solution:
9925 ( =100). ‘

No. X.—A Seeming Impossibility. Solution.

T£ you write down the numbers 1 to 12 inclusive, taking in
pairs the first and last, the second and last but one, and so
on, you have—

1 and 12 make 13
2and 11 ,, 13
Jand10 ,, 13

-

4and9 ,, 13
Band8 , 13
6and7 , 13

Your six thirteens are thus accounted for.

No. XI.—Multiplication Extraordinary. Solution.
Anpswer, 1}, 14 x 5 =6.

No. XIL—A Question in Notation. Solution.
Answer, 13212,

No. XIIL.—The Miraculous Herrings. Solution.
The last of the five received his herring in the dish.
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No. XIV.—Two Evens make an 0dd. Solution.

~ This is another of the “catches” dependent upon the unse
of Roman numerals. One six (VL.) is placed above another
six, bot the latter in an inverted position (A1), the combina-

tion making XI.

BN

No. XV.—Six made Three. Solution.
Add the necessary lines to complete the word *“ three,” thua

THREE.

" No. XVL.—A Sum in Subtraction. Seolution.

. The proponnder of this puzzle should be wearing gloves,
apd the problem is solved by taking them off. The ten fin-
gers of the gloves are taken from the ten fingers of the hand,
and the latter still remain.

. No. XVIL—A Sum in Addition. Solution.

Dra..w a line nnder the final 1, and place the 2 under it,
when the result will be 19%.

No. XVIIL.—The Flying Sixpence. Solution.

- Place yourself so as to bring one hand just over the man-
telpiece, and drop the coin contained in such hand upon
the latter. Then, keeping the arms still extended, turn the

‘body round till the other hand comes over the coin. Pick it

up, and you have solved the puzzls, both coins being now in
one hand. :

No. XIX.—The Last Thing Out, Solution.

The puzzle is solved by cracking a nut, showing your
interlocutor the kernel, and then eating it.

No. XX.—The Three Gingerbread Nuts, Solution.

-This is a very ancient * sell,”” but it still finds victima.
The performer’s undertaking is performed by simply putting
on the hat selected. No one can deny that the three nuts
are thereby brought under the hat.
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No. XXI—The Mysterious Obstacle.- SOIuﬁDn.

You perform your undertaking by clasping the person's
hands round the'leg of a loo table, a piano, or othor object
too bulky to be dragged through the doorway,

No. XXIL.—The Bewitehed Right Hand. Solution.

You place in the person’s left hand Ads own right elbow,
which, obviously, he cannot take in his right hand,
. - £

No. XXIII.fThe Invisible Candle. Solution,

You place the candlestick upon the head of the person who
is not to seo it.’

No. XXTV.—The Draper's Puzzle. éolution.

It took him 59 seconds, Most people are apt to say 60, for-

getting that thg-59th cut separates the lasttwo'lengths, and
that, therefore, a 60th is unnecessary. '

No. XXV.—The Portrait. Solution,

The portrait represented the speaker’s son, as will be seen
after a moment’s consideration. The speaker says in effect,
“The father of that man is my father's son” ; in which case
the father of the subject must be either g brother of the
speaker, or himself. He has already told ug that he has no
brother. He himself must therefors be the father, and the
portrait represents his son * :

No. XXVI.—The Charmed Circle, "Solution,

The eircle is drawn on the clothes of the vietim, round the
waist. '

* This venerable puzzle forms the subject of a humorons article, en-

titled ©“ Prove It,” in a recent namber of the Idler. Its mosat amusing -

fasture is that the writer has himsslf gone aatray, the story proceeding
on the assumplion that the speaker himself iy the subject of the portrait,
and being based on the (by no means imaginary) diffieulty of demon-
strating that fact to other people,
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No. XXVIL—The Egg and the Cannon Bail.

Solution,
You place the egg on the floor, in one corner of the room,

~in which position the walls on either side muke it imposgible

to touch it with the cannon ball.

No. XXVIII-A Curious Window. Solution.

~ The window was diamond-shaped. By enlarging it to a

squaré ifs area is exactly doubled, without inereasing either
its height or width.

A window shaped as an isosceles or right-angled triangle
will equally answer the conditions of the puzzle, '

No. XXIX.—Queer Caleulations. Solution.

Take the Roman equivalent for 101 (CT), and divide the
two letters by inserting between them the equivalent for 50

" (L}, Add O, and you Lave CLIQ, one of the nine Muses.

No. XXX.~—An Arithmetical Enigma. Solution.

This is on the same principle. L stands for 50, the cipher
for the letter O, and V' for 5, while E is one-fifth of eight
(eight), the whole forming the word LOVE.

No. XXXT.—A Short Year, Solution.
It began on a Friday, and ended on Satarday.

No. XXXIL—The Mysterious Addition. Solution.

1. Write five in Roman characters (V); add I, and it
becomes 1V,
2. The letter 8, which makes IX SIX.

No. XXXTIT.—An Arithmetical Enigma. Solution.

Seven—Even—Eve,

No. XXXIV.—A New Valuation. Solution.
St '

|
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No. X®¥XV.—Easy, when You Know It. Solution.
Sevennnd one. '

No. XXXVI.Necessity the Mother of Invention.

, Solution.
Push the cork in.

No. XXXVII.—A Singular Subtraction. Solution.

) 8IX IX XL
IX X L

(= I X

No. XXXVIII.—The Vanishing Number. Solution.

The number is 888. When halved it becomes 2050,

No. XXXTX.—A Queer Query. Solution.

This is 2 mere “ sell.” The answer is “Letters.”” In the
word ‘ twenty” there are siz letters, in the word “six”
three, and so on.

Ko. XL.—The Mouse. Solution.

There were nine ears of corn in the box. The monse
brought out three eurs at each journey, but two of them
were his own.

No. XLI.-The Fasting Man. Solution.

One only; for after eating one his stomach would no longer,

be empty.

No. XLII.~The Family Party,. Solution.

The very peculiar state of things described is aceonnted
for as follows. The old gentleman was a widower, with
a danghter and sister. The old gentleman and his father
(who was also a widower) married two sisters (the wife of
the old gentleman having a danghter by a former husband)
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the old gentleman thus became his father's brother-in-law.

" The old gentleman's brother married the old gentleman's
step-danghter; thus the old gentleman became his brother’s
father-in-law., The old gentleman's father-in-law married
the old gentleman’s sister, and the old gentleman thus be-
came his father-in.law’s brother-in-law. The old gentle-
man’s brother.in.law married the old gentleman’s daughter,
whereby the old gentleman became his brother-in-law’s
father-in-law. He therefore himself filled all the four
characters mentioned.

No. XLIIT.-—A Reversible Fraction. Solution.

g. Turn the paper upside down, so as to bring the de-
nominator into the place of the numerator, and wice versd.

The fraction will still be —g

No. XL1V.—The Three Counters. Solution,

Remove one of the end counters and transfer it to the
opposite end. You have not tonched the middle counter,
- but it is no longer in the middle.

No. XLV.—Magic Made Easy.

This puzzle, like that last described, depends on a double
meaning. The spectators naturally prepare themselves for
some more or less adroit feat of jugglery, but you perform
your undertaking by simply crossing the closed hands. The
right hand (and the coin 1n it) is now where the left was
previonsly, and vice versd. ‘




CHAPTER X.

MISCELLANEOUS PUZZLES.

No. I—The John Bull Political Puzzle.

The appliances for this puzzle, brought cut by Messrs.
Jaq_nes & Son, consist of a cardboard box, on the bottom of
which are described threo strongly-marked concentrie
circles, with other fainter lines connecting them (see Wigs.
449, 450), and nine small counters, three white, three red
and three blue. Rach gronp of thres bears the letters, O, T

H
b

Fra. 449, Fia. 450.

and I, standing for Conservative, Unionist, and Liberal, re-
spectively. Wherever on the board a thin line interscets a
thick one, the point of juncture is marked by a circalar
*gpot,” a quarter of an inch in diameter. These are nine in
number, forming straight radial lines of three each. At one
corner of the board is a tenth spot (marked 10 in the figure),
connected with the main diagram by = faint curved line.
The nine counters are to be placed at the ontset promis-
cuously upon the nine spots, the onter one, 10, being at
starting nnocoupied. The counters are then to be moved, one
at a time, along the thick or thin lines, into the spot which
320
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g 'ha‘i)peﬁs for the time being to be vacant, until all three

- colours and all three letters are found in each civele and 1n
: ach row of spots. _

The first move is, as & matter of conrse, to shift the nearest

"' counter into the 10 spot, thereby giving room to manipulate
the others. The last move will be to replace this counter in

- its original position, leaving the 10 vacant as at first.

No. II.—The Pig in Sty.

This is a small board, 4 inches square, and marked as

shown in Fig. 451, each of the twenty-five circles represent-

i i i hese, all save
ing an opening a quarter of an inch deep. Of ¢ » all &e

th% centEe square are at the outset occupied by cylindrical
wooden pegs, of which the cight occupying the middle of the

Fio. 451,

board are lettered as shown, the various letters forming, as
woill be observed, the words Pie m¢ Str. The peg occupying
the second hole in the bottom row bears the effigy of a pig,
the others being left blank. o

The object f.g be achieved ia to get the “Pig 1ntodthe
middle hole, representing the “ Sty,” and this is to be ong
according to the rules following: A peg can only be move
into the hole for the time being vacant. If moved along thg
golid black lines, it must overleap two other pegs. Jf move
‘along ‘the dotted diagonals, it can oul__zr be moved} mtot an
adjoining space, without overleaping. Subject to these two
rules, a peg may be moved in any direction. : )

‘When the puzzle is solved, the lettered pegs must again
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occupy their original positions. The pig must be in the sty,
and the hole he previously occupied mnst be vacant.
The necessary moves should not exceed twelve in number.

No. III.—Hide and Seek.*

This is a puzzle of a very novel and ingenious kind ; in-
deed, we believe it to be un{que. At any rz.te, we have c’o:l:l]e
across no other upon precisely the same principle.

It consists of a cardboard box, four inches square, with
the top and bottom of glass. The intermediate apace 18 oc-
ﬁl'lpled by a metal plate, divided by upright partitions (just

igh enough to tonch the glass) into a number of different
compartments, somewhat after the fashion of a maze (see
Fig. 452). On turning the box over, we find that the under

n i
y PO MY
-y I .
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F1a. 452,

side of the plate is divided after a similar fashion, but that
the shape of -the compartments is in this case different the
partitions on this side running in different directions. T’hera
is no direct communication between the compartments of the

top, or between those of the bottom, each being fully en. .

closed on all sides; butthe intermediate ““foor™ is perforated
with a number of holes, (in most cases two to each com-

* Perry & Co., Limited.
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partment), which form a means of communication between

the upper and the lower compartments, and therefore n.
directly between compartments on the same side.

In the front of the box (see the diagram) will be seen a
small round hole. A little leaden ball, @, is introdnced at this
point, and allowed to drop through the hole immediately in
front of the opening. It is then to be made to travel, up one

© hole and down another, from compartment to compartment,
" till it comes out again at the hole to the right of the open-

ing, the box being turned over at each stage so as to enable
it to fall in the desired direction.

No. IiV.—The Brahmin’s Puzzle.*

This very clever puzzle is professedly based on a Hindu

‘legend, to the following effect:—

At the beginning of the world, Brahma set up in the

" great Temple of Benares three diamond pyramids. Round

the first of them he hung sixty-fonr rings, made of purest
gold, and arranged in regular order, the largest ring en-

Tia. 433.

circling the foot of the pyramid and the smallest its top.
And Brahma said unto the priests, « Transfer these sixty-
four rings from the first pyramid to the third, transposing
one ring at a time only, and puiting it either on a vacant
pyramid or on a larger ring. By the time you have execnted
this task the end of the world will be near.” )

" As few persons would care to attempt a puzzle which pro-
fessedly takes some thousands of years to solve, it has been
found necessary to modify the conditions of the problem, the
number of rings to be transposed being reduced from 64 to

*.This puzzle also is published by Mecers, Terry & Co., Limited,
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8. Instead of gold, they are in this case discs of cardboard,
eoloured alternately orange and black. The three diamond
concs are represented by three little wooden slabs (see Fig.
453), each with a oylindrical peg standing up in its centre,

The method of transposition is the snme as laid down in the

legend.

No, V.—Cardan’s Rings.

We take this puzzle next in order, as having a close
affinity in principle with the problem of Brahma, which
precedes it. It is one of the oldest of known puzzles, having
been learnedly discussed by the mathematician, Jevome
Cardan, as esrly as the sixteenth century. Whether it was
his owu invention is doubtful, but it was for mahy genera-
tions associated with his name. At the present day people
have forgotten all about Cardan, and the problem is now
more frequently referred to by the less distinctive title of
“The Puzzling Rings.” In French it is known as La
Baguenaudier, and it 1s said to be now and then found on an
enlarged scale in English rural districts, forged in iron, and

appropriately called ¢ The Tirving Irons.” It has move than .

once been deemed worthy of notice by mathematicians, the
learhed Savilian professor, Dr. Wallis, devoting to it a spe-
cial section of his freatise on Algebra (1685}, under the
title De Complicatis Annulis.

The apparatus consists of four parts :—

(1) A wire bow or shuttle (sometimes provided with a
handle at one end).

(2) A flat bar of wood, metal, or bone, a trifle larger than
the bow, with holes through it at regular intervals, corre-.
sponding in number with the rings.

(3) A number (six to twelve, as the case may be), of rings,
which shonld in internal diameter be just double the ex-.
ternal width, and in thickness one.third of the internal
width of the bow.

(4) A series of short wires, corresponding in number with
that of the rings.

One end of each wire passes throngh one of the holes in
the bar, and is rivetted on the opposite side, though the hole
15 of such & size as to allow it free play. It thence passes

through the bow, and through one of the rings, and its oppo-
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“‘gite end is then bent round another ring, the resuit being
‘a8 shown in Fig. 454 (representing the 10.ving form of the
i puzzle), The rings are all threaded on the bow, each (with
“one excephion) passing around the wire of its right-band

Fio. 454,

neighbour. The exzception is the ring to the extreme right,
which, having no neighbour on its outer side, enjoys a degree
of liberty not shared by the remaining rings. The puzale
is to get the rings off the bow. -
Tt should be mentioned that, as in the case of the Brahmin
Puzzle, each additional ring doubles the time occupied in the

" golation. 'With seven rings, the puzzle requires 85 moves to

solve it ; with eight rings, 170; with nine, 341; and with ten,
682. With eleven it would require 1,365 movements, and
with twelve, 2,730. Ten rings are the popular limit, and
we have therefore selected the puzzle in this form for illus-
tration.*

'No. VI1.—The Knight's Tour.

Chess problems, in the ordinary sense, are interesting only
to the chesg-player, and would, the_refore, be out of place in
the present pages, which are designed for all and sundry.
But there is. one particular chess-puzzle, the so-ealled
Kuight's Tour, which reguires no knowledge of chess, and
may be attempted with success even by s person quite un-

a acquainted with tho game.

We may take it for granted that every reader knows that
the chess-board cousists of 64 squares (eight rows of eight

- squares each, black and white alternately). Some readers

may, however, not be aware of the nature of the knight's
‘move. The knight ab chess moves in a rather pecnliar way

"* The squt_ion given in the Key will equally apply to the case of-any
smaller number of rings, the only difference being that the process will
be cut short at an earliex stage.
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Miscellaneous Pussies.

~—Viz., one square straight (either forward, backward, or - S No. VIL—The Knotted Handkerchief
sideways), and one square disgonally (to right or left) from : L ’ ) .

the square thus reached, forming s sort of zigzag, Thus, 3 i Required, to take a bhandkerchief, twisted ropewise, by its
assitming the knight to be placed on the square marked K in

: - -opposite ends, and, without letting go of either end, to tie a

Fig. 455, he might be moved to ocither of thoge indicated by ~knot in the middle.

an asterigk. : S
The problem known by the name of The Knight's Tour o

1s to move the knight from square to square of the board in

‘ ; No. VIII.—Crossette,
such manner that he shall, in' the conrse of 64 moves, have ; .
rested (once and once only) on every square. i ... Arrange in the form of a circle ten smaller circles (say
The experimenter is somstimes permitted to choose for

Bt -y -coins or connters), as shown in Fig. 456,
himself from which square he will start. Under stricter . Starting from any circle you please, and callingsuch circle
conditions, he is required to start from g givensquare. 1, the next 2, and 50 on, strike ont the fourth. " Then start

l*‘ *

T1o, 455.

It is sometimes also made acondition that he should finish . : : Frg. 456,
within a single move of the square from which he started. C :
Indeed, no solation is now regarded as ““ perfect’’ which does . again from any circle you please, count 1, 2, 8, 4, and strike
not fulfil this requirement,. " out the fourth. Proceed as sbove until all but one have been
Before attempting to solve the puzzle, the reader is recom- © 7 atrock ont, '
mended, if using the actual chess-board, to provide himself * _You may count either backwards or forwards,
with a supply of small counters, and to place one by way of ready atrack out are to he reckoned in
“mark " on each square to which he moves the knight, so . connbof “four” must in each case fall up
that there may be no doubt as to which squares have or have . ready strack out,
not been visited. L L This puzzle may be most conveniently worked with the aid
Angther methad, preferred by some, is to use, instead of ‘ _ 3 of “revarsi™ counters, which, as the reader is probably aware,
the actual board, s piecs of paper ruled in sixty-four squares, are red on the one side and black on the other. Ten of these
to represent a chess-board. Kach move may then be noted are arranged in acircle, with the red side uppermost, and as
by simply drawing with a pencil a straight line from the

each in “struck out” it iz turned over, 80 as to bring the
one square to the other, black side uppermost,

Circles
counting, but the
on a circle not al-
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No. IX.—Single-Stroke Figures.

A good deal of ingenuity may be exercised in the attempt
to describe geometrical figures without taking off the pencil,
or passing over any line for the second time.

A
B ¢
(& B \
A D
o c F o= €
Fia. 457, Fra. 438,

Figs. 457 and 458 may be tried by way of examples.
From these other figures may be constructed, and tested in
like manner.

Fic. 459,

Fig. $39, the double crescent, or so-called Seal of Muhomet,
is another pretty example, the legend being that the pro-
phet was accustomed to describe it with one stroke of his
scimitar, by no means a difficult feat, notwithstanding its

apparent complexity.

No. X.—Tﬁe Balanced Egg. Another Method.

We have already (p. 72) described a method of performing:
this feat with a mechanical egg, constructed for the purpose ;
but it is also quite possible to perform it with an ordinary
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- egg, and without having recourse to the somewhat hersia

expedient pf the great navigator.
How is it to be done ?

No. XI.—Solitaire Problems.

Solitaire, though commonly referred to as a “ game,”’

- belongs rather to the category of puzzles, the problems which

it affords being numerous and interesting. It is played
-with a circular board, as shown in Figs. 460, 461, with thirty-
seven hemispherical depressions,* in each of which rests a
gmallmarble, or glass ball. One of these being removed from
the board, another is moved into the vacant space thus created,

. but in so0 doing it must pass over one intervening ball, 1ying

~ Fua. 460, . Tie. 461,
in & straight line (not diagonally) between it and the hole.

.-This intervening ball is removed from the board {just as a

man is “taken” at dranghts), and another move is then
"made, after the same fashion, into one or other of the two
holes now left vacant, a fresh man being removed from the

" board at each move.

For the third move there will be thres holes vacant, for the
next four, and so on, one ball being removed from the board
at each move. The puzzle, in its simplest form, is to re-
move all the balls save one, which last eannot be removed,
masmuch es it has no second ball to pass over: ‘

* Bome Bolitaire hoards are made withont the four gorner holes, Nos.

" 4,8, 30, and 34 in the disgram. In this case 33 balls only are used.
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Sometimes it is left optional in what part of the board .

such last ball shall remain. In more elaborate forms of the
puzzle the player is required to leave one or more balls in

& particular hole or holes, previously determined.

Each alteration of the starting-point makes a fresh pro-
blem. We have selected three examples, viz :—

L. Starting with No. 1 as the vacant hole, to-leave the
last ball in No. 87. - :

2. Starting with No. 19 (the centre hole) vacant, to leave
all the outer holes (1, 2, 8, 8, 15, 22, and so on) occupied, and
the last ball in the centre hole. (This is sometimes known
as “ The Curate and his Flock.”) To be done in 19 moves.

3. (The Triplets.) Starting with the centre hole vacant,
to leave holes 1, 3, 6, 9, 12, 13, 17, 18, 20, 21, 23, 26, 29, 32,
35, and 37 occupied, forming a geometrical figure. (To be
done in 20 moves). :

By devising other geometrical fignres, and endeavouring to
prodnce them according to the conditions laid down, a very
Interesting series of puzzles may be produced.

No. XII.—Skihi.

This also is sold as & game, but comes more properly with-
in the category of puzzles. It isa patent, and the property
of the Skihi Novelty Company, London, W.C.

The set consists of 48 square cards, 2 inches each way,
and of various colonrs, HEach card has four slots cut in 16,

Fra, 462, Fra, 463.

ag shown in Fig. 462. There are also 10 circular cards, each
with three glots, as shown in Fig. 463. o
These cards may be utilized to form an almost unlimited
number of fanciful designs. We subjoin a few examples
(see Figs. 464-467), which will give some idea of the very

Miscellaneous Puzszles.

Fie. 466. Fra. 467.
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wide capabilities of this clever toy. All of these may bs
constructed with a single set. By using three or four sets
o conjunction, very much more ambitious designs may be
executed. .

No. XIII.—A Card Puzzle, .

Taking the four “fives " from a pack of cards, you are re-
quired to arrange them, face upwards, in such manner that
only four pips of each shall be visible.

No. XIV.—Another Card Puzzle,

The aces and court cards being removed from the pack,
required to arrange them iu four rows, in such manner that
neither horizontally nor perpendicalarly shall there be two of
same rank or same suit in any one row.

No. XV.-~The Floating Corks.

Thf—: requirements for this puzzle are seven wine-corks (not
tapering but of cylindrical form) and a basin of water.

The experimenter is required, withont weighting them in
any way, t0 make the seven corks float upright in the water.

'No. XVI.—The Obstinate Cork.

For this puzzle a wine-botile is required, and a cork a size
or two too small for the neck, so that if inserted in the ordi-
nary way it would fall into the bottle,

The bottle being held horizontally, with the cork resting

just within the mneck, the cxperimenter is invited to try.

whether he can, by klowing, force it into the bottle. If ke
does not know the secret, he will pretty certainly fail.

No. XVIIL.—Fixing the Ring.

This is described, with & touch of poetry, as a “matri-
monial ¥ puzzle. It is,in fact, a puzzle g)r two persons, who,
to give it the proper touch of sentiment, should be a lady
and a gentleman.

_The appliances consist of a silken cord and a plain gold
ring. The lady holds the cord, and the gentleman the ring,
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) a.ﬁd-they are required, by their joint efforts, to tie the cord in-
a’knot round the ring, each using one hand only.

No. XVIIL.—The Treasure at Medinet.

e This puzzle comes from Germany, but is said to be of

Oriental origin, The legend accompanying it is to the effect

- that an Eastern prince, Haroun al Elim, in far back times,
.- ruled over a range of country with eight sugar-loaf hills, on
- each of which was erected a fortress. Each fortress, with

, the surrounding district, was under the command of a

A . B

Fic. 468.

gb.vérnor, but the jealousies of tho eight governors and their
respeetive underlings led to affrays and bloedshed whenever

. ; they chanced to meet. To lessen the chance of such meet-

‘ings, Haroun made a number of roads, eight crossing his
kingdom in onp direction, eight more at right angles to them,
and others crossing diagonally. These were so arranged with
reference to the castles that the occupants of each castle
had a clear road in each direction through and out of the
prince’s terrifory without passing any other castle.

- The castles, says the legend, are now in ruins, and the roads

N
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no longer traceable; but a plan of them is still preserved
among the archives of the Mosque Al Redin, at Medinet, on
the coast of the Red Sea. Unfortunately, the plan which
was folded in four, has been worn by age into fonr s:epara.te
fragmgnts, a.nf?l the utmost skill of the Cadi of the mosque
has failed to discover their proper relative positions. He %as
therefore offered a reward—a treasure of ancient jewellery
preserved at Medinet —to any one who may succeed in placin ;
:he fomt'lfra,gmepts in their original positions—viz., with ng
0‘:3 i(;a;oneaﬁ.on either road, either horizontal, perpendicular,

For the use of the Infidel, the severed map has been re-

zgtét'iucedhon four separate cards, as 4, B, C, and D, in Fig.

No: XTX.—The Four Wine-Glasses.

Given, four wine-glasses, of same shape and size.
f]f\‘,taql.ured, 80 to arrange them that the centre of the foot
ol any one of them shall be equi-distant from all the rest.

No. XX.—0One Peg to Fit Three Holes.
A brass plate (Fig. 469) has three openings, one eircular,

one gquare, and one triangular. The experimenter is handed
8 knife, and a cork which just passes through the circular

O A

Fra. 469,

hole. He is required so to cut the cork that {t shall exactly

fill any one of the three openings. ‘
For lack of the brass plate, a piece of stiff cardboard may
be cut 50 as to answer the same purpose.

No. XXI.—The Balanced Pencil.

Given, a lead pencil, and a penknife, with which you
sharpen the pencil to the finest possible point.

Required, to balance the pencil in an upright, or nearly
upright, position on the tip of the forefinger. '
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" Nor XXIL—To Balance an Egg on the Polnt of @

Walking-Stick.
We have already described a puzzle (No. X) in which

. a,%ordiuary egg is made to stand upright, but in this case the
di

culty of the feat is enhanced by the fact that the egg is

- to be balanced on tbe end of & walking-stick.

. The articles employed are an egg, a cork, and a couple of
dinner forks.
Required, to balance the egg, by the aid of the other three
articles, on the;maller end of the stick.

No. XXIII.—The Ashantee Horseshoe.

The reguirements for this pnzzle are a miniature horse-

_shoe of wood or cardboard, and a couple of pieces of stout

“brass wire, of the same length as the horseshoe. By the aid

. . of one of these the horseshoe iy propped up in a slanting
. position,* as shown in Fig. 470.

Fra. 470,

The expérimen ter is required (withount touching either with
the hands) to lift both wire and horseshos simultaneonsly

. with the second piece of wire,

No. XXIV.—A Feat of Dexterity.

Fill a wine-glass to the brim with water, and place it on
"the corner of a table-napkin or pocket-handkerchief spread

* The horseshoe should have a minute notch or depression on its
‘hinder side, {6 receive the upper end of the wire, and 50 prevent

_slipping.
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over the edge of & table* the remaining part hanging down,

and being kept from falling by the weight of the glass,
Puzzle: to remove the handkerchief withon touching
the glass or spilling any of the water,

No. XXV.—The Divided 'Square.

_Giverg, a square of cardboard of, say, two inches each way.
Required, to divide it into five equal squares,

No. XXVI.—The « Oval ” Problem.

Given, a sheet of drawing-paper and a pair of ordinary
dmwing-compasses. : : :

Required, without any other aid, to describe an oval on
the paper. '

No. XXVII.—The Floating Ball.

This is more of a game than a puzzle, though it partakes
of the nature of the latter,

A hollow rubber-ball, two inches in diameter, is set afoat
in a tub or basin of water, and the players are challenged to
take it out, using the mouth only. -

Any one not acquainted with the secret will make a great
many attempts before he finally succeeds.

No. XXVIIL—The Cut Playing-Card.

Given, & playing-card or an oblong piece of cardboard of

corresponding size.
Required, so to ent if, still keoping it in one piece, that
a person of ordinary stature may be able to pass throngh is.
N.B.—A bit of roan or morosco leather makes a very good
substitute for the cardboard.

* The napkin or handkerchief shonld be in direct contact with {Le
polished surface of the table, no second eloth intervening,
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. G'wen, & piece of paper or ?ardpoard shaped
" (a distant likenels of a bishop’s mitre).

o No. XXIX.—The Mitre Puzzle.
as Fig. 471

W/

. Fug, 471,
Réquired, to divide it into four parts, all of the same shape

©.and size.

" No. XXX.—The Five Straws.

. - h,
(iven, five straws, each three to four inches in lengt

~"and a shilling.

Required, by holding the end of one straw only, to lift all
the remainder. .

No. XXXI.—The Three Fountains.

Hb¥

A /N

D

Cc
Fra, 472,

‘ A, B, 0, D (Fig. 472) represents a walled space; E, F, and
? ? ‘.‘,
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@, three housqs, and H, I, K, three fountaing
quired to lay pipes in such manner ag :
I'to @, from H to F,and from K to B
not cross each other, nor mus

z It is re-
to bring water from
; but the pipes must

ot ¢ b they pass outside the enclo-’

How is it to be done P

No. XXXI11.—The Two Dogs.
The two dogs depicted in Fig. 473 are obviously dead.

{'

Fre. 473,

Required, by the
them to life again.
How is it to be done ?

addition of four more lines, to restore

No. XXXIIIL.—Water Bewitched.

Required, to place a glass of water |
the glass cannot be ]iftgd wi0 ot epillimeh
water.

in & position that
thout spilling the whole of the

No. XXXIV.—The Balanced Halfpenny.

The requirements for this
a long steel pin, such as ladie
position, a halfpenny,
weight.

You are required, by the aid of the other two articles, to

balance the halfpenny on the point of the bonnet-pin,

puzzle are an ordinary hairpin,
8 use to keep their bonnets in
and a finger-ring, about equal to it in
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No. XXXV.—The Balanced Sixpence.

" It would stagger most people to be invited to balance a
gixpence on edge on the point of a needle, and yet, if you
* - know how to do it, the feat is not only possible, but easy.
The requirements for the trick are to be found in any
' -household. They are n corked wine-bottle, n second cork,
of somewhat smaller size, a needle, and a couple of dessert-
_ forks of equal size and weight. Last, but not least in im-
* portanee, the sixpence.® :

Having provided himself with these aids, the reader is
invited to try whether he can solve the puzzle.

No. XXXVI.—Silken Fetters.

This is a puzzle for two };ersons, preferably a lady and
gentleman. Two pieces of ribbon, each, say, a yard and a
half in length, are required. One end of the first ribbon is

Fia. 474.

to be tied round each of the lady’s wrists, and the second
ribbon is then in like manner egecursd to the pentleman’s
wrists, one end of it, however, being first passe_d ingide the
: lady’s ribbon, so that the pair are held captive, after the
L manner illustrated in Fig. 474,

* Should there be any difficuity in précuring a sizpence, & half-
sovereign will do equaliy well. t'wo penkaives, of equsal size and weight,
may be substituted for the forks.

[P —_ e
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The puzzle is to disconnect them, but with -
either of the knots, , but without untymg

How is it to be done ?

No. XXXVIT.—The Orchard Puzzle.

A fa.rmer_ had an orchard, wherein were twelve fruit-trees,
in the positions shown in Fig. 475. On his decease he
directed that the orchard should be equally divided between

R B

¢3 |
L

® @ 9

Fia. 475,

hi_s four sons, with the proviso that the portion taken by
edch was to be of the same size and shape, and to contain
three of the twelve froit-trees.

How was it done ?

No. XXXVIIT—The Cook in a Difficulty (La Question
de la Marmile).

Fia. 476,

This is a puzzle of French origin. Our ilustration (Flg
476) represents a fire in the open, and a stewpan, which 1s
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“to be suspended over it. A9 will be seen, the four uwprights

. ‘sre too far apart to support it, and, being of wood, the cook

‘dares not drive them in any nearer to the fire. The only

. appliances at his command are four pieces of hoop-iron, as

. shown, in length alittle less than the distance from upright.

© to upright, With these he is required to form a support for
"* 'his stewpan.

How does he manage it ?

No. XXXIX.—The Devil's Bridge (Le Pont du
Diable).

' This is a puzzle'on the same principle.

Given, three nprights (ses Fig. 477), representing three
bills, or towers, and three flat pieces, representing three

. Fra. 477.
- pla.ﬁks or girders, not long enongh to reach from upright
. - to upright.* :

. Required, with these materials to construct a bridge from
.+ point to point, :

- No. XI.—The Two Corks.

Take two wine-bottle corks, and hold them as shown in
Fig. 478—viz., each laid transversely across the fork of the
thumb. Now with the thumb and second finger of the right
hand (one on each end) take hold of the cork in the lgft

" hand, and, at the same time, with the thumb and second

% Tf the epecially manufactured form of the puzzle is not available

three wine-glasses may supply the place of the three uprights, and three

~table-knives that of the cross pieces.

SRR S S S S
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I ﬁgﬁg“ :Ifn{ltle lef‘ﬂ}lland take hold of the cork in the right .. whom we only hear of in conuection with puzzles) made a
I ’ raw them apart. -~ will whereby he directed that the house should be occupied
by his five sens jointly, but that the land was to be divided
* between them, each to have a piece of the same size and
- shape, and each piece to enclose two of the ten trees.
How must the land be divided, in order to carry out the
" testator’s intentions ?

Fra, 478,

ple enough, but the neophyte will
rought crosswise, as shown in Fig.

The abuve sounds sim
: find that the corks are b

No. XLII.—The Conjurer's Medal.

This‘is as represented in Fig. 481. The medal has five
holes in it, and the puzzle is to work the ring (which, as will

et

Fra. 479.

479. The puzzle is to avoid this, and enable them to part
freely. B

No. XLL.—The Divided Farm.

This is a puzzle of the same class as No. XXXVII. ” ' ' : ' ——
350). A house, H, (see Fig. (seop. ' Fia. 481.

480) stands in a square enclosure. .
N . be observed, has a gap in it) from hole to hole until it is
2 e 7 fipally detached from the medal.
2 @ ., ®
o “ s | i [ No. XLIIL—The Maze Medal.
% : 4 _ o . This (seo Fig. 482) is a puzzle of the same kind, but some-
Fra. 480 : ! what more complicated, and different as regards the object
Withi N aimed at, the experimenter in this case being required to
ithin the same enclosare are ten trees, placed as shown in i - start with the ring detached from the medal, and to work it
the figure. The owner {one of those eccentric persons  into the hole marked Home.

AA
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Fio, 482.

No. XLIV.—The Puzzle Key-Ring.
We have here a key-ring in the form of a horseshoe, with

the space between its arms closed by a smaller horseshoe (see

¥ig, 483.

Fig. 483). The ring is not “ split,” but the keys are put on-

and taken off by a little secret process, the nature of which
the experimenter is invited to discover.

- Miscellaneous Puzzles. 355

No. XLV.~The Singular Shilling.

‘A handkerchief being spread out squarcly upon the table,
and a shilling laid on its centre, required, so to pick up the
handkerchief as to bring it into a vertical position, the
* shilling still remaining in the centre, supported by the hand-
kerchief only.

No. XLVI—The Entangled Scissors.

"Pass the Ioop end of a piece of doubled string through one
of the bows of a pair of scissors, then pass the opposite ends
throngh the loop, thence through the second bow, and

finally tie them round a walking-stick or ruler, as shown in
Fig. 484.

Fro. 484.

The puzzle is to disengage the scissors withont nutying
the cord, or slipping the string off the stick,

1f preferred, the ends of the cord may be held by a second
person, in which case the use of the stick will be unneces-
sary.
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No. XLVIL.—The Penetrative Penny.

In a piece of stont paper cut a circular hole the size of a
shilling—i.e., about +%; less than an inch, Invite any one to
passg & penny through the hole withont tonching the coin or

tearing the paper. He will naturally tell you that it can’t

ba done, the diameter of a penoy heing 11 inch, or % inch
larger than the hole, And yet the thing comn be done—

easily done; and the reader is invited to find out how to

do 1t,

No. XLVIII.—The Packer's Secret.

This is a very ingenious little puzzle, of French origin. .

It consists of ashallow cardboard bozx, 3% inches in diameter,
containing twelve boxwood dises, each three quarters of an
inch in diameter and rather more than an eighth of an inch
in thickness. The puzzle is so to arrange these in the hox
(whose ares they only about three parts cover) that it may
be turned upside down without their falling out,

- follows ;—

KEY TO CHAPTER X.
MISCELLANEOUS PUZZLES.

- No. I.—(The John Bull Political Puzzle. Solution.

No absoluts rule can be given for the solution of this
puzzle, as the number and direction of the moves will
necessarily vary according to the position in which the nine
counters happen to be placed at the outzet. We propose to
take a: couple of specimen positions, and if the reader duly
studies the modus operandi in these two cases, he shounld
have little difficulty in finding  appropriate solutions for
other positions,

Distingunishing the counters for facility of reference as

Red Conservative
White »

Blue ”

Red Liberal
White ,

Blue

Red Unionist
White ,,

Blue "

‘we will sﬁppose that the original (haphazard) position is

as follows :—

On spot 1 (see Fig. 449) B. C.
2 B. U.

adpgero
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' ' G ; ; d No. 13
The puzzle may then be solved as follows 1 . The “pig” at _t'he outset is placed in No. 22, and No
Move R. C. from 9 to 10, " {the centre hole) is vacant.
» R U » 8 » 9. L ot )
» W' U. ” 6 ” 8. :
LN B. C 1 1 ] 6. '
3] W- C. " 3 2 1.
3] B. T, ” 2 » 3.
2} Rv L. 1 4 " 2.
» B. G, 6, 4
n W.L. . 5, 8
1 B. C ” 4 1 5.
1) R U ” 9 2 4:.' 18
» RO, 10, &
leaving the counters in this case as shown in Fig. 450, = ’ 23
though, of course, many other final arrangements - would :
equally answer the conditions of the puzzle.
Again, suppose the original position to be as follows ;:— Fra. 485,
R. T.on 7. First Solution. In Twelve Moves.
Ww. C - 2 "Move 9t013:3t09; 7t03;22t07; 18 to 22; 24 to 18;
oo ) 960 24; 1310 93 7 to 13; 8 to 7; 18 o 3; 22 to 18.
R, U. :: 5. . Second Solution. In Eleven Moves.
e 2 Move 19 to 13; 4 to 19; 10 t0 4; 7 ko 10; 22 0 7; 25 to
B L. g; 22; 19 to 25; 13 to 19; 7 to 13; 10 to 7; 22 to 10.
wW.U., 9
The puzale may then be solved as follows :—
Move W. U. from 9 to 10.
” % (Ij‘ ” 46’ " 2‘ No. IIL.—Hide and Seek. -Solution.
:: B. L. :: 3 :: 6. Figs. 486 and 487, the first representing the uﬁ)pel‘, and
- BROU 7 05 the second the under side of the puzzle, show the course
o B Loo,o90 7 which the ball must travel in order to fulfil the conditions.
w W.U 10 9 The letter 4 indicates the point og -enfrance 'a,nd exit, and
the numbers show the order in which the variouns holes are |
P . to he passed. .. lativel
No. IT—The Pig in Sty. Solution. i A dot beneath a number indicates that the ball (relatively

1 i ds
to the side represented by the diagram) passes downwar
tflrmfgilthe hgle in question. A cross, that the ball is to be
brought through that hole from lhe opposite side.

For convenience of reference, it will be desirable to dig-"
tinguish the various holes by numbers, as under (Fig. 485), -
each square representing a hole.
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'No. 1V.—The Brahmin's Rings. Solution.

1 * For faeility of reference it will be desirable to distingnish

: ".‘the rings or discs by numbers, calling the smallest No. 1,

"' the next larger No. 2, and so on up to the largest, which

- will be No. 8. The three “ cones,”” which we will assume

to be placed in a row before us, we will distingnish (see

. Fig. 453) by the letters L, C, and R, respectively equivalent

to Left, Centre, and Right; and we will suppose that the

rings are arranged at the outset in proper order (No. 1

- uppermost, and so on) upon the left-hand cone, I.. 'We then
proceed to move as follows :—

MlonC: (2)2onR: (3) Lon R.

‘We have now transferred two of the rings, and it will be
observed that it has taken three moves to do it. A rash
experimenter might hence conclude that it wonld only require
eight times three moves to tramsfer all eight rings, but he
-would be.vastly mistaken, for before each following ring

“can be brought to the base of the new heap a constantly in-

s

0]®)

LTSS SL LTI SEITISEE TS FLLETT IS

A
Fro. 486.—Urren Swe. : i ereasing number of transpositions is necessary.
' 7 " We proceed :—
o T (4)8onC: () lonL: (6)20nC: (7)) LlonC.
%
OO QO § %" 'We have now transferred three of the rings.
O O B ®O04 , . (8)4onR: (91lonR: (10)2onL:
. . . (11)tonL: (12)3o0nR: (13)1o0onC:
> : \ o (4)20nR: (15)1onR. -
@ ¥ \ Four rings are now fransferred. Continuing:—
3 O N\ (16)5omC: (17 lonlL: (18)20nC:
\ B LW (19) Lon C: (2033onL: (21)LonR:
N O 3 (22} 2onL: (2 1onL: (24) 4 on C:
3 ; 4 ® £OH (28)lonC: (26)2enR: (27)lonR:
\ R
Y {5 ) . § (28) 3on C: (29)lon L: (30)2onC:
\ ~ Y "(31) 1 on C.
= N - Five rings are now transferred, and it has taken 31 moves
! N N _ %o transfer them.
3 ; B _ (32)6onR: (33 lcmﬁz Eg?ggong:
— S teiiod S\ ‘ (85)lonL: (36}3on R: on C:
e e i : (38)2onR: (39)1onR: (40) 4onL:
: : (1) 1onT: (42)20nC: (43)1onC:

F1a, 487.—Unozr Sivr. L (44)3on L: (45)1lonR: (46) 2 on L:
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(40 lonL: (48)5onR: (49)1on C: (158) 2onR: (169) LonR: (160)6 on L
(50) 2on R (hLlonB: (98O ((161)) lonT: (162)20onC: (163) LonC:
(83)lonL: (549)2onC: (55 1onC: (64 3onT: (165)lonR: (166)2onL:
(rg) 4onR: (57)1onR: (58) 2 on L: {167)lonL: (168)4onC: (169)1on C:
(89 1lonL: (60)3onR: (¢I)1onC: (170) 2on R:  (171) lonR: (172)3onC:

Gz (62) 2onR: (63) 1onR. ‘ (173y1lonL: (174)2onC: (175} 1lonC:
Tings have now been traneferred. : (176) 5onL: (177 lon R: (178)2o0n L:
(6L 7on0: (65 1onL: (66)2on C: (179) Ton L: (180)3onR: (181)1onC:
(61 lonC: (68)3onL: (69)1onR: (182)2onR: (183)lonR: (184)4onL:
(W 2onl: (T)lonL: (72)4donC: (185)1onT: (186)20nC: (187)1lonC:
(N 1onC: (74)20nR: (75)1onR: {188} BonT:  (189) LonR: (190) 2 on L:
(78)3onC: ("M lonL: (78 2on(: (190)1enL: (19)7onR: (193)1onC:
(79 LonG: (8O 5onL:  (81)1onR: (194)2onR: (193)1onR: (196) 3on C:
(82)2onL: (83)lonL: (84) 3 on R (197)1ouL: (198)20nC: (199) lon C:
(85)1on C:  (86)2onR: (87) lon R: (200) 4 ou R: (201) Lon R:  (202) 2on L:
(88) 4onL: (89 lonL: (96)20nC: (208) lon L: (204)3onR: (205) 1onC:
(OL)lonC: (92)3onL: - (93) lon R: (206) 2on R: (207) lonR: (208) 5 on C:
(94) ZonL:. (95)1onL: (96) 6.on C: (209) 1onL: (210j2enC: (211)lonC:
(97)1onC:  (98)20nR: (99) 1on R: @12)3onL: (213)LlonR: (214) 2 on L:
(100)3on G: (101) Lon Li:  (102) 2 on C: . @5)lonL: (218)4onC: (2T 6ouC:
{103) 1 on C: (104) donR: (105) lon R: (218) 2on R: (219) Lon R: (220) 3 on C:
(106) 20on R: (107) LonL: (108) 3 on R: 221) 1onL: (222)2onC: (223) louC:
(109 1onC: (110)2onR: (111) 1 on R: (224) 6 on R: (225)1on R: (226) 2on L:
(112) 50n C: (113)1onL: (114) 20n C. (227) 1onL: (228) 3onR: (229)1on C:
(115)1on C: (116)3onL: (117) 1on R: (2‘30) 2onR: (231)1lonR: . (282) 4on T
(118) 2on L: (119)1onTL: (120) 4 on O+ (233)1onL: (234)20nC: (235)LonC:
(121)lon C: (122)2onR: (123) 1 on R: (236) 3onL: (237) LonR: (238) 2onLi:
(124)30on C: (125)1onL: (126) 2 on C - (239) lonL: (240) bonR: (241) Lon C:
(127) 1 on C. ' (242) 2on R: (243) lonR: (244) 3on C:

We have now transferred seven of the ei
- have made no less than 127 moves,

ght rings. We

and have, as & matter of:

(245) 1on'L::
(248) 4 on R.:

(246) 2 on C:
(249) 1 on R :
(252) 3ou R:

(247) 1 on C:

(250) 2 on Li:
(26831 on C:

fact, completed just half our task, We proceed :— (251) 1 on Li:

(128) Bon B:  (129)Jon R: (130) 2onL: ) (2.54') 2onR: (255) lon R. -

(13l lonL: (132)3on R : (133) Lon C: ~ The whoele of the eight rings are now transferred. It will
(13) 2onR:  (135) lonR: (136)4on L: "o observed, on tudying the steps of the process, that each
(137) Ton L:  (138) 2 on C- (1391 on C: " additional ring doubles the number of moves necessary to
(140) Bon Li:  (141)1onR: (142) 2on L ' the tramsposition, with one move in addition. The number
(143) lon Li:  (144) 5on R : (145) 1 on C: . of moves, therefore, which would be needed to _tr_a.nsfer 64
(146) 2on R: (147)lon R (148) 8 on C: rings, according to the legendary shape of the original prob-
(149) LonL: (150)2onC: (151)1lonC: " lem, would be considerably higher (by reason of the umb
(152) 4on'R: (153)1on R: (154) 2 on L: " added at each stage of the progression) than the number of
(159) Ten L: (156} Bon Rz (157) 1 on C: graing of corn in the familiar «(thess-board ” problem (1 for




—
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the first square, 2 for the second, 4 for the third, and so on
sixty-four squares of the board)., As the -

thronghount the

total number of grains in the last-mentioned case is 18,446,
?74,073,709,551,615: and as it is computed that the count-
1ng of a single billion (1,000,000,000,000), at the rate of 100
& minute, would occupy 19,024 years, it may well be ima-
gined that the assurance of Brahma, that the end of the
world would arrive before the priests’ task wa,

L 8 complete,
was really a mild way of pubting the matter*

No. V.——Cardan's Rings.

We quote the following instructions, the clearest and most,
practical that we have yet seen for the solution for this
puzzlse, from an anonymous American writer.+ )

“Take the bow in your left hand, holding it at the end, B,
and consider the rings as being numbered 1to 10. The first
will be the extreme ring to the right, and the tenth the
Dearest to your left hand. (See Fig. 454.) ‘

“It will be seen that the difficulty arises from each rin

passing round the wire of its right-hand neighbour. The
extreme ring at the right hand, of course, heing nnconnected, ' -

with any other wire than its own, may at any time be drawn

off the end of the bow at 4, raised up, dropped through the

bow, and finally released. After you have done this, try to
pass the second ring in the same way, and you will not

succeed, as it is obstructed by the wire of the first ring; but

if you bring the firat ring on again, by reversing the process
by which you took it off,—viz., by putting it up through the
bow and ou to the end of it,—you will then find that by taking
the first and second rings together they will both draw off,
Iift np, and drop through the bow. Having done this, try
to pass the third ring off, and you will not be able, becanss
it s fastened on one side to ifs own wire, which is within

* Ag a somewhat similar sxample of an impossible task, & peraon may .
be invited to try in how mapy ways he can arrange the 28 *gards ™' of g
get of dominoes aceording to domino rules—i.e., 1 against 1, 2 against 2,
and 50 on. A German mathematician, Dr, Reizs, hag computed that the
possible number of such combinationy is 15,918,459,863,040 ; and that
supposing two minutes to he oceupied in making each combination, the
time ocoupied for the whols would be something over 60,000 years,

t For another very clever explanation of this puzzle ges the Ency-
clopddic Méthodigue des Jeuz, PP 424 et seq.
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; the bovﬁ and on the other side to the second ring, which is

“withont the bow.

. “ Therefore, leaving the third ring for the present, try the
fourth rirfg, which is now at the end all but one, and hoth
of the wires which affect it being within the bow, you will
draw it off without obstrnetion. In doing this, you will have

1o slip the third ring off, which will not drop through for

the reasons before given; so, having dropped the fourth ring

through, you can only slip the third ring on again. Yon

will now comprehend that (with the exception of the first

ring) the only ring which can at any time be released is that

which happens to be second on the bow, at the right-hand

énd} because both the wires which affect it being within the -
bow, there will be no impediment to its dropping through.

- “Yon have now the first and second rings released, and

: -Ithe fourth also, the third still fixed, to release which we

must make it last but one on the bow. To effect this, pass

. the first and segond rings togethor through the bow, and on

to it ; then release the first ring again by slipping it off and
dropping it through, and the third ring will stand as second
on the bow, in its proper position for releasing, by drawing
the second and third OEF altogether, dropping the third

- -through, and slipping the second on again.  Now, to release
*. the second, put the first up, throngh and on the bow, then

slip the two together off, raise them up, and drop them
through.

.'%The sixth will now stand second, consequently in its
proper position for releasing, therefore draw it towards the

end, 4; slip the fifth off, then the sixth, and drop it throngh

¢ after which, replace the fifth, as yon cannot release it until

it'stands in the position of a second ring. In order to effect

; “this, you must bring the first and second -rings together,

throngh and on to the bow ; then, in order to get the third
on, glip the first off, and down through the bow ; then bring
the third up, through and on to the bow, then bring the
firat ring up and on again, and releasing the first and second
together, bring the fourth through and on to the bow, re-
placing the third. - Then bring the first and second together

- on, drop the first off and throngh, then the third the same ;

replace the first on the bow, take off the first and second
-together, and the fifth will then stand second, as you desired ;
draw it towards the end, slip it off and through, replace the
“fourth, bring the first and second together np and on again;



" necessary to take off all the rings.

¢

366 Puzzles Old and New.

release the first, bring on the third, passing the second
ring on to the bow again; replace the first, in order to

release the first and second together, then bring the fourth .

toward the end, slipping it off and through ; replace the
third, bring the first and second together up and on again;
release the first, then the third, replacing the gocond, bring,
the first up and on, in order to velease the first and second
together, which having done, your eighth ring will then
stand second ; consequently you can release it, slipping the
seventh on again,

“To release the seventh, you must begin by putting the
first and second up and on together, and going through the
movements in the same succession as before, until you find
you have only the tenth and ninth on the bow ; then slip the

tenth off and through the bow, and replace the ninth. This. -~

dropping of the tenth ring is the first effectual movement:
toward getting the rings off, as all the changes you have-
gone through were only to enable you to get at the tenth
Ting.

“Yon will now find that you have only the ninth left on

the bow, and you must not be discouraged on learning that

in order to get that ring off, all the others to the right hand" -
must be put on again, beginning by putting the first and’ -

second together, and working as before, until you find that:
the ninth stands az second on the bow, at which time you
can release it. You will then have only the eighth left on'the
bow; yon must again put on sll the rings to the right hand,

beginning by putting up the first and second together, till .
you find the eighth standiug as second on the bow, or inits’

proper position for releasing, and so you proceed until you -
find all the ringy finally released. :
“As you commence your operations with all the Tings
ready fixed on the bow, you will release the tenth ring in
170 moves; but as you then have only the ninth on, and as-
it iz necessary to bring on again all the rings up to theninth,
in order to release the ninth (which requires sixteen moves
more}, you will, consequently, release the ninth ring in 256 -
moves, For your encouragement, your labour will diminish by
one half with each following ring which is finally released. '
The eighth comes off in 128 moves. The seventh in 64 °
moves, and so on, until you arrive at the second and first
rings, which come off together, making 681 moves, which are
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“With the experience you will by this time have acquired,

" itis only necessary to say that, to replace the -rings, you
‘begin by putting up the irst and second together, and"follow
".precisely the same system as befors, in reverse order.

No. VI—The Knight’s Tour. Solutions.
This puzzle, like the foregoing, has repeatedly engaged

‘ the attention of mathematicians, and a great many solutions
_"have been placed on record. Of these we select a fow, of

variony character, by way of specimens. Figs. 488 and 483

42 B9 44 40 21 46

61 | 10 | 41 | 58 | 45 89

43 | 60 | 85 | 22

62 1 30 25

13 54 27 56

b2 31 24 29

2 51 16

15 34 3

Fra. 488. (Euler)

) représent the solution of the celebrated mathematician Euler,

": the firgt-indicating by numbers the order of the squares

_visited, and the second showing the geometrical effect, by
straight lines drawn from square to square, after the manner
mentioned on p. 336. Fig. 490 gives the solution of Du
Malabare, and Hig. 401 that of Monneron. The reader will
observe that, of these three, only the last fulfils what (as we
have elsewhere stated) is now regarded as an indispensable

: " eondition of a “perfect” solution—viz, that the knight should
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AR

TN
N\

17 20 39 4 37 22 49 6

40 53 18 21 8 B 36 23

19 16 3 38 61 50 7 48

15 2 13 60 51 62 47 10

42 63

30 €3 12 59 34 25

&7 44 27 32 11 46

G6 43 J 28 31 B8 45 26 33

54 L 41 | 62 | 1 |6 | 9 | 2 | 35 |

Fra, 490. (Da Malabare.)
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finish within one move of the square from which he started.
It this condition be fulfilled, it is clear that the beginning
may be made from any squars, the series of moves forming an
endless chain, which may be broken at any point without
otherwise interfering with its regular sequence. Euler begins

~ -at the left-hand bottom corner square, and finishes on the

square next adjoining. Du Malabare beging nearly in the
centre of the board, and also finishes on the square next
adjoining,

67

10

53

35

17

a3

45

38

Fio. 491. (Monaneron,)

Figs. 492, 403, and 494 represent other * perfect” solu.
tions. It will be observed that the diagram formed by the
indicating lines now and_then falls into the shape of o more
or less symmetrical figure, and the reader will find it an

- entertaining exercise to describe either the centre or marginal
portion, or both, of such a figure on his paper chess-board,
and then try whether he can complete the “ tour,” taking the
lines already laid down as part of the voute to be travelled.
The feasibility of such an attempt will, of course, depend
upoh the fignre selected, but can only be determined by
actual experiment. ‘

Meanwhile, the less ambitions reader, who does not aim at

: E B
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sixteen squares in the centre he commands eight squares, as- .

suming, of course, that they have not been already visited. It

follows that the squares in the outer rows, and particnlarly the
corner squares, should be first disposed of, thence gradually ©
working round and round to the centre. We append (Fig. 495)

an example of the Knight’s Tour worked on this principle.
We have selected as starting-point the same square as in
Du Malabare’s solution. In accordance with the rile given,

3 40 19 a6 5 50 21 34

18 37 4 51 20 33 6 49

41 2 39 54 61 52 (.33 22

38 |17 62 | 1 | 58 | 55 | 48 | 7

—_— e — | ———_—

13 42 57 60 53 64 23 a2

16 7 14 63 36 &9 8 47

43 12 29 26 45 10 3l 24

28 13 44 11 30 25 46 g

F1c. 495,

we first make for the nearest corner. From this point up to
the thirteenth the moves are a matter of course. At the
fourteenth move we have & choice of two squares, one next
the starting-point, the other diagonally adjoining the square
to which a twelfth move was made. But we find on com-
parison, that at the former the knight would coramand seven
vacant squares, while from the latter he commands six only,
and we therefors give the preference to this square. From

this point we work outwards again. We cannot move to a .-

corner square, but we can secure one next to a corner, and

commanding only two vacant squares. We now run on,

skirting the board as before, to the twenty-seventh move,
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inclusive ; and then back again, still on the two outer rows,
and securing another corner on onr way, to the thirty-eighth
move, inclusive. For the thirty-ninth we are compelled
to mlove into the third row, but immediately get back into
the onter rows, and again run on, in these same rows, to
mamber fifty-one, inclusive At fifty-two we are compelled
to move into the centre. We have at this point the choice
of three squares, but two of these command three Bquares
each, ‘while the other commands one only. We therefore
decide for this one. Fifty-three is a forced move. For fifty-
four we have a choice of two moves, both equally eligible,
and a like alternative for fifty-five. Fifty-six demands

-more caution. One possible square commands two others,

another one only. We therefore choose the latter. Tifty-
seven and fifty-eight are forced moves. For fifty-nine there
+are again two squares available, one commanding two, the
other one square only. If we were to move to the former,
we should fail, even though on the very point of snccess;
but, avoiding this pitfall, the remaining moves are found to
be ‘compulsory, and to bring the problem to & successful
issune,

It will be observed that the final move, 64, has brought
the knight to within one move of the point from which he
-started, secording to the condition of the perfect tour.

When the starting-point is a corner square, a little extra
precaution will be needed to fulfil this condition; for, inas-
much as 8 corner square commands two squares only, and
the second move occupies ome of such two squares, the
other must be kept vacant to receive the knight at the sixty-
fourth move.*

* The Enight’s Tour is {requently performed as a show foat, by
meang of & mnemonie formula. The squares of the board arein this case
regarded as being numbered consecutively, 1 to 8 in the top row, 9 to
16 in the gecond row, and 80 on. The proper sequence of the sgquares
for the purpose of the ** tour” is then commiited to memory by means
of & doggrel verse, or prose gentence, each ayllable of which is 80 ar-
ranged as to recall a corresponding number. The performance of f.he
feat in this shape involves no intellectual process beyond a very trifling
effort of memory.
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No. VIL—The Knotted Handkerchief. Solution.
The secret lies in the manner of taking hold of the haund-

kerchief. This is laid, twisted ropewise, in a straight line

upon the table. The performer then folds his arms, the
fingers of the right hand coming out above the biceps of the
left arm, and the fingers of the left hand being passed below
the biceps of the right arm. With the arms sill in this po-
SEﬁmn, he bends forward and picks up the handkerchief, the
right hand seizing the end lying to the left, and the left hand
that which lies to the right. On drawing the arms apart,

it 'will be found that a knot is formed upon th tre of th
handkerchief, P © coutre of the

No. VIII.—Crossette. Solution.

It will be found that unless the experimenter proceeds in
accordance with a regular system he will fail, the count of
four beginning very soon to fall upon ecircleg already crossed
out, and so failing o meet the conditions.

To solve the puzzle, after striking ont & given circle, miss

three before starting again. Thus, suppose the start to be
made from No. 1 (Fig. 496) -—

1
10 2

6
Fra. 498.

No. 4 will in such case be the first to be struck out.

Miss three, and start again at 8 ; No. 1 will then be the one

to be strack out. Begin again at 5, and strike out 8.

Key to Miscellaneous Puzzles.

Again ab 2, and strike ouf 4. -
Again at 9, and strike ont 2,
Again at 6, and strike out 9.
Again at 3, and strike out 6.
Apain at 10, and strike out 3.
Again at 7, and strike out 10.
Yon have thus struck ont nine of the ten circlos.
It will be observed that you strike out at each round the
number with which you started at the previous round.

No. IX,—~Single Stroke Figures. Solution.
Fig. 457 may be described, according to the conditions of

" the puzzle, by starting at the point F, thence carrying the

pencil from B to 4, from 4 to B, from B to €, from O to D,
and from D to F; then from E to B, B to D, D to'4, and
A to C,
- Tig. 458 may be described by tracing the lines from 4 to
B,Bto0,CtoD, Dtod,Ato F,Pto 0, to B, E to F,
FtoB,Bto E,and Eto D, -
Fig. 439 may be described by starting at A, then passing
along the curve AGD, from D along DEB, from B along
BF(, and from C along 0EA.
The solubility of a puzzle of this kind by no means depends
upon the intricacy of the fizure. A square with diagonals
united, for instance (see Fig. 497), cannot possibly be de-

e
AN

Fra. 487.

feribed without taking off the hand. The test is as follows
If the points of intersection are all formed by even numbers:
of lines, or if there are mnot more than {wo such points
involving an odd number of lines, the puzzle iz soluble;
if otherwise, it is inzoluble.
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No. X.—The Balanced Egg. Another Method,
Solution,

The dlfﬁcu_]ty in balancing an egg arises from the fact that
the yolk, which is of greater specific gravity than the white,
lies in an unstable condition sboat the middle of ita longet:
ax1ig, and 80 makes the egg, in familiar language, top-heavy.
If_th_e egg be well shaken, so as to bresk up the yolk and
mix it thorough_ly with the white, the whole contents become
of uniform specific gravi ty, and the egg may then be balanced
on its larger end withont dificulty,

No. XI.—Solitaire Problems, Solutions. No. 1.

Starting with hole No. 1 £ & ; .
hole No. §7. 01 vacant, to leave the last ball in

The maves are as nnder:—

No. 1. From 3to 1. No.18. From 29 to 27,
2., 12, 9 19. . 18, 31
3 » 13, 3 20. ., 31, 33
4 » 15,13 2L, 34, 32
5., 4, & 22, ,, 20, 33
6. , 18, 5. 23.  ,, 37, 97
7., 1,1l 24. ., 518
8 , 81,18 25. ,, 18, 20.
9. ,, 18, . 26,  ,, 20, 33

0., 20, 7. 27. ., 83, 81.
1., 3,13 28. ., 2., 12
2., 33, 20. 20. , 8. 8.
3., 20, v 30, ., 6, 19.
4., 9,11 31, 19, 32
15, 16, 18 2., 36, 2.
6. ,, 23, 25 33, 30, 32
7., 22, 20 34 . 26, 36

No. 35. From 35 to 37.

ty
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No. 2, The Curate and His Floek,

. The moves are in this case as under :—

No. 1. From 6t019. | No.10. From 24 to 26.

. 4, 6 | 1l 27 ,, 25.
18, 5 | 12. 33 ,, 81
6, 4. 13. 25 ,, 35.
9, I1. S 14 09 . 27.
24 .. 10. 15. 14 ;. 98.
11, 9. . 186. 27 ,, 29,
26, 24. 17. 19 ,, 21.
35 ,, 25. 18. ., 7, 20
Ne. 19. From 21 to 19. :

00N O Ui 0w

No. 8. The Triplets.

The moves are in this case as nnder :—

~+ No. 1. From 6 to 19. No.11l. From 217 to 19.

. 10,12, |- iz, » 20.
19, 6. 13. 19, 2L
2,12 | 14. 22, 20.
4, 6. 15. 8, 2I.
17 ., 19. 16. 32,19,
31, 18. 17. 98 ,, 26.
19 ,, 17. 18. 19 ,, 32,
16 ,, 18. 19, 36 ,, 26.
30 ,, 17. 20, 34 ,, 32.

2.
4,
b,
6,
7.
8.
9,
0

-

No. XI1.—8kihi. Solution.
For the formation of the Skihi designs nothing more is

. needed than a modicnm of the constroctive faculty, supple-
" mented by & good stock of perseverance. The cards must be

coaxed, not forced, into position. If this cantion be borne

| ' in mind, and the diagram carefolly studied beforehand, the

execution of the most elaborate design becomes a mere matter

.of time and patience,

We will take, by way of example, the Mal'tese cabe (Fig.
464). “Though so simple in appearance, it is by no means

- one of the easiest to construct, no less than eighteen cards

being employed, and some little skill being needed to join

.' them neatly together.
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First take the card which is to form the top of the central
or * solid ” portion, and with this combine, by means of the
slots, the four cards which ave to form the uprights of the
upper portion. Slot must be inserted into slot, and esch
card pushed well home. Wo next add the four cards which
form the four sides of the cuhe (only the upper portions of
whick are visible in the diagram). These duly in place, we
ingert tho four cards which form the horizontal platform in
centre; and this is & more difficualt task, for each such card
has to be worked into one of the angles of the cube.
these four are in position, the next thing ¢
together five cards as we did in the first i
one centre card) and when joined, unite these to the figure
already made. "Our cube is now complete; and by following
the same method of construction it will be easy to put to-
gether either of the other figures *

0 be done.is to join

No. XITI—A Card Puzzle. Solution,

The four cards are arranged as shown in Fig. 498, one pip
of each being hidden by the overlapping corner of the next.

No. XIV.—~Another Card Puzzle. Solution.

Firgt take the four aces, and with them forru one of the
diagonal rows, beginning from the top left-hand corner. We

* A little powderad YFrench
very useful to diminish frieti
somewhat stifly,

chalk rubbed into the slots will be fonnd
on. The cards when new are apt to go

When .

nstance (four round
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~ will suppose that their order is ace of spades, ace of chubs,
ace of hearts, ace of diamonds. Next take the kings, and
with them form the second diagonal, bearing in mind that
' the two ceatre kings must be of the opposite suits to the twc;
centrs aces, viz., in this case the king of spa:des_ and ]::mglcl)
~ diamonds. Next place the four gqueens, beginning with the

Ace of
Hpades

Enave of
Hearts

Queen of
Diamonds

King of
Clubs

Ace of
Clubs

Knave of

King of
Diamonds

Spades

Queen of
Hearts

Koave of
Spades

Ace of
Hearts

Queen of
Clubs

Eing of
Diamonds

i { ueen of | Knave of Ace of
?—Iisaﬁ-& QSpades Clubs | Diamonds
Fio. 499,

‘ the top right-hand corner, and then filling
,:;:; cs«gi":gz;i;l;;tg squarlgs hge;xf:. the left-hand_. bottom cfnell;i:
A'very little considerj%{ﬂon wi]l_l shg]\:r 3;:; :vll;::a];g?eiigti em;e !
i . en place the ves
ggfugg;gggcseg?(&ily bearin% in mind the con.dltms;:n;, and you
will finally have the arrangement shown in F_lg.télst ariation
" The arrangement will, of course, be subject to v ;cé
according fo the cards with which you elect to commence.

.

No. XV.—The Floating Corks, Solution.

' i is 1 ible; but if
corks be taken singly, the feat is impossible ;
thg* 1Izaheegaztt-hered into a bundle, and in that position grtaspeei
with both hands, held under water fora moment, so 9f.s o ghe
well wetted, and then brought slowly ]cack_ to the Euhr ace, he
bundle will float upright, as shown in Fig. 500, the sever
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‘corks which compose it being held together by a sort of
capillary attraction,

LT

Fra, 500,

No. XVI.—The Obstinate Cork. Solution,

On firgt trying this experiment the cork will be found to
be forced ont of, instead of info the bottle, and the more
vigorous the “blow ” the quicker will be its return. This
arises from the fact ¢
amonnt of air vound the cork into the bottle. This com-
presses the air already contained in the bottle; the cork goes
1 a little way, but the moment the compression ceases, the
air expands, and in so doing forees the cork out again.

And yet, to any one in the secret, the feat is perfectly
simple. Take s quill or other small tube, and blow steadily
through this against the centre of the cork, The quantity

of air in the bottle is now not increased, and the cork goes in
without the least resistance

No. XVII—Fixing the Ring. Solution.

Let the lady hold the cord at about three inches from the
opperend. The gentleman passes the ring over it, then takes
hold of the npper end of the cord, and draws it through the
lady’s fingers to within an inch or two of the opposite end.
The cord is held slack, the ring hanging in the centre of the
bight. The gentleman then passes the end he holds round

the opposite portion of the bight,

draws it through the loop
thas formed, and the trick is done
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hat the act of blowing drives & certain .

No. XVIIl—The Treasure af Medinet. Solution.
See Tig. 501 for the proper arrangement of the cards.

H NS Z

A
Fia. 501.
The position of the letters shows which way the original

" top of each card (see Fig. 468) is to be turned.*

No. XIX.—The Four Wine-Glasses. Solution.

i to form
Place three of the wine-glasses on the table so as ¢
an equilateral triangle, each side being equal to the height

~ -of a single glass. Then place the fourth glass upside down
~ in the centre. .

No. XX.—One Peg to Fit Three Holes. Solution.

- < -,,. - - t

It will be observed that one side of the ‘a,;’qua.re fis jus
equa,lv;n‘ length to the diameter of the “circle.” Cutthe cor_l;
to this length, as ¢ in Fig. 502 ; and if inserted sideways, 1

will then just fit the square hole. It already fity the circular -

b i i lso, draw a
hole. To adapt it to fit the triangular space also,
atf.Jra.ight line Ecross one end of it through the centre, i:a..nd
from guch line cut an equal section in a sloping direction

* For two other problems of a very similar character, see PuzzrEs

- witH Countegs, Nos. XXIV. and XXV,
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L

down to each side of the circnlar base. The cork will then

B4

Fia. 502.

assume the shape of
one of the three holes,

No, XXI.—The Balanced Peneil. Solution.

. Stick tho blade of tho penknife (which shoald be o small |
and light one) into the pencil near the point, in the direction
of its longer axzis. Then partially close the knife.

il

Ia, 5d3.

vise angle must be ascertained by experiment, as it will vary |

with the length and weight of the two articles. When you

have discovered it, the pencil may be balanced, ag shown in
Fig. 503, on the tip of the finger. '

No. XXII.—To Balanee an Egg on the Point of a
Walking-Stick. Solution.
Have the egg boiled hard.* Thrust the two forks into

* If is said thet the feat is possible ev
this ease much more difficult, the cont
dition of unstable equilibrium,

en with & faw egg, butit is in
ents of the egg being in a con-
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b in the same figure, and will fit either .

The pre- :

the cork, one on each side, so that they shall form an angle

- of about 60° to cach other. Hold the stick, ferule upwards,

firmly between the knees, Place the egg on end upon the

t

e fefule; and the cork on top of it, as shown in Fig. 504.

After a few trials you will be able to balance the egg in an
erech position,

No. XXIIT.—The Ashantee Horseshoe. Solution.

ss the second piece of wire between the first piece and
thf}; ahorsf‘ashoe, and rg.ise the latter so that the first wire sh'a,ll
fall just inside the curve, the two viewed edgeways forming
an X, though with the upper arms very much shorter thzn
the lower. Now raise the second piece of wire into the
angle thus formed, and all will be lifted together.

ig. 4 i rmi imilar feat
*.Hee Fig. 426, which shows the method of performing a sim
with four lﬁcifer matches, the fourth lifting the other three.
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No. XXIV.—A Feat of Dexterity, Solution.

With the left hand take hold of the hanging portion of
the handkerchief and raise it to a horizontal Pposition, iu as
straight a line ag possible. Then with the right hand make
a quick downward “chop” at the cloth at about 8ix inches
distance from the table, The cloth will be drawn away with
& jerk, but the glass will remain undisturbed, the-vis snertie
of the latter overcoming the very slight friction occasioned
by the removal of the cloth,

A neophyte, attempting to solve this pozzle, endeavours
to pull away the cloth by a fraction of an inch at g time
In such case the glass inevitably comes with it.

No:. XXV.—The Divided Square. Solution.

The converse of this problem has been dealt with under
the head of Dissected . or Combination Puzzles {No. XXI1),
but many persons who are well acquainted with the method
of forming 5 single square ont of five smaller suares would
be quite at a loss if they were asked to perform the opposite
process. It ig, however, extremely simple when you know
how t's done.

Suppose A BC D (Fig. 505) to represent the square to be
divided. Find the centre of each side, represented by the
letters B # ¢ H. Draw straight lines from H to B, D to F,
A to G, and E to €. Cut. the cardboard throngh the lines
thus marked. This will give us nine segments, which we

A I o .
5]
2 J N g
; 2 1€ s
1 ’ [ 3
H & 7
+* P2l %
L 4 ’
¥ N
o G [~} —=
Fia. 505. Fia. 508,

will distinguish accordingly by the numbers 1 to 9 inclusive
We proceed to rearrange the various segments as shown in
Fig. 506, and the problem s solved.
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No. XXVIL—The “Oval ” Problem, Solution.

Roll the paper into the form of a oylinder, and then pro-
ceed as though you desired to describe & circle apon it,
When the paper is unrolled, you will find that, ingtead of a

- eircle, you have an oval.

No. XXVII—The Floating Ball. Solution.

Just as the lips tonch the ball, inhale vigorously, and the
ball will be drawn towards them by exhaustion of the air.
Maintsin the exhanstion til] you have fairly lifted the ball,

. and then let it fall from the mounth to the hand.

No. XXVIIIL.—The Cut Playing Card. Solution.
Fold the card down the centre, and cut through the line

ST

a : b

il

o
Fra, 807.

thus made to within a quarter of an inch of each end. The
card will then be as @ (Fig. 507). Next, with a sharp pen-
ce
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knife, ent through both thicknesses, alternately to.right and
left, but each time stopping within a quarter of an inch of
the edge, as b. The onte should be about an eighth of an
inch apart. The card when opened will be as ¢. Open it
out still further, when it will form an endless strip, of such
& size as to pass easily over a person’s body.

No. XXXI.—The Three Fountains, Solution.

This, thongh at first sight perplexing, is r :
. , _ g, 18 really a ver Iz
simple problem. Fig. 510 represents one method o{;t of twﬂ '

A

Né. XXIX.—The Mitre Puzzle. Solution.

T

F1a. 508.
Divide as indicated in Pig. 508.

Fra. 510.

or three, either of which wounld answer the conditiona of the

5 puzzle,

No. XXX —The Five Straws. Solution.

Interlace the five straws after the manner shown in Fig.
509, the shilling forming & sort of wedge, locking sll to-

No. XXXII.—The Two Dogs. Solution.

Add liz_las ag shown dotted in Fig. 511, and turn the pie:-
- ture partially ronnd, so that what was originally its side ia

Fra. 509,

gether. They may then be lifted by the end of one straw as
required by the puzzle.

Fia. 511,

now its top. The dogs will now appear not only to be alive,
bnt to be running at full speed. .
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No. XXXTIII.—Water Bewitched,

Fill & wine-glass with water to the brim. Lay a piecs

of card flat upon it, and turn it over, keeping the card mean-
while in place with the hand. When the glass iy inverted
the card will not fall, though the hand be removed, neither
will the water run out, being kept in position by atmos-
pheric pressure. Place the glass thus inverted on a smocth
wooden table, near the edge, and caaticusly draw away the
card. The water will still not run out so long as the glass

is not moved, but the moment any one lifta it the whole
will be spiit.

No. XXXIV.—The Balanced Halfpenny. Solution.
The first step is to bend the hairpin into the form shown
&

Fia, 512,
ata {Fig. 512), Use the narrow loop of this as & elip to
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 hold the halfpenny, bending the Wire closer and closer till you

have the coin secure. Hang the ring on the hook at the
opposite end of the wire, and then proceed to balance it as
shown in our illustration. A good many trials will probably
be necessary before you are able to ascertain the precise
point to which to apply the pin; bat, this once found, you

may. even set'the coin spinning (by gently blowing upon the
ring) without destroying its equilibrinm.

No. XXXV.—The Balaneed Sixpence.
The first step is to fix the needle, peint npwards, in the
cork, of the wine-bottle. The next, to cut a slit, & quarter of
an inch deep, across the top of the smaller cork, and to press
the sixpence as far as it will go into the cut so made®’
Holding the cork with the coin downwards, thrust the
two forks into it (one on either side) in an upward direction,

. . Fra. 13.
at an angle of about 30° to the centre of the cork. Now

- bring the edge of the coin carefully down upon the point of

the needle (sce Pig. 513), and, if the forks are properly
adjusted, it will remain balanced, and the cork may even be
spun round at considerable speed with little fear of dis-
placing it.

* The disgram is hardly accurate in this particular. The slit
in the cork should be deep enough to admit about one half the diameter
of the sixpence. ]
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No. XXXVI.—-§ilken Fetters. Solution.

This is & very simple matter, though. lik f
1 ] . d many of

the pussles contained in thi $is perslosi d
HIL you know “how it's done,” - | ° POTPISKIDg enough

et the gentleman pass the bigh i i
ght of his own ribbon (£

tile arm outwards) through the loop which eucircle(smo;:u:;
the lady’s wrists, over the hand, and back again, when it will

be found that they are freed from the link which - united

them. Their individual bonds must, of course, be removed by

untying in the ordinary way.

No. XXXVIL—The é()rcha.rd Puzzle. Solution.

: S S

“ 5 ¢
P o % ?
@ & @

Fre. 514.

The orchard was divided as shown in Fig. 514

No. XXXVIII.—The Cook in a Difficulty. Solution.

Hie. 515.

The four pieces are arranged as shown in Fig. 515, when
they will mutaally support each other. The small black
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[y
visible portion of the upper end of the supporting pillar.

No. XXXIX.—The Devil's Bridge. Solution.

somi-circles seen in the diagram rePresent in each case the

' Fra. 516.
Ths three pieces are arranged as shown in Fig. 516,

No. XI,.—The Two Corks. Solutlon.

The secret lies in the position of the hands as they are
brought together. The uninitiated brings them together with
the palms of both turned towards the body, with the con-
sequence we have deseribed. To solve the puzzle, turn the
palm of the right hand inword, and that of the lsft hand
outward, in the act of seizing the corks. They will then not
get in each other's way, but may be separated without the
least difficulty.

No. XLI.—The Divided Farm. Solution.

%

. Fia. 517.
The farm was divided as shown in Fig. 517.
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No. XLIL—The Conjurer’s Medal. Solution.

Starting with the ring in the hole a, turn it round Il the
gap in it 18 next to the opering through which it passes, and
slide it down to the opening & (Fig 481.) Turn the ring half
round, and pass on the cut part to e. Thread the ring into
this hole, and out of b. When 1t 18 once fairly in ¢, yon have
only to turn it once more half round, and it will be free.

To re-insert the ring in a, the process must be reversed,

No. XLIII—The Maze Medal. Solution.

Insert tho ring at the point 4, and slide the open portion
along into the space marked 1. Now turn the ring round
till the opening comes ontside the medal ; pass it in

again at the point B, and shde it along till the opening

reaches the hole 2. Murn the opening back to 1, and
thence slide it into the hole marked 8. Turn the opering
back to 2, and thence slide the ring into hole 4. Turn
the opening back to 8, and slide it on to 5. By turning the
opening back to 4, next turn the opening back to 5, work
i into 6, and thence out at A, to the outside of the medal.
Worlk the opening back to 6, and thence pass it, along the
dotted line, into the final hole—Howmz. ‘
To extricate the ring, proceed in precisely reverse order.

No. XLIV.—The Puzzle Key-Ring. Solution.
To clearly explain the construction of the ring, it will be

Fra. 518. - Fre. 519,

needfnl to illustrate its two portions separately. See Fig.
618, in which o represents the larger horseshoe, or ring
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proper; and ¢ the smaller horseshoe, which fills up the

opening. This latter is grooved all round, and revolves
freely between the two arms,; & & To place a key on the ring, ¢ -
is turned round so as to bring its opening ontward, as in Fig.
518. The bow of the key is placed within the opening, and ¢ is
then again turued round, as in Fig. 483, when the key will

" fall within the ring,

To remove the key, reverse the process.

No. XLV.—The Singular Shilling.

Take hold of two diagonally opposite corners of the hand-
kerchief, with the thumb on the upper surface of each, and
stretch vigorously. The handkerchief will be found to form
a tense fold, or “ overlap,’” on either side of the coln ; and if
the handkerchief, still in this condition, be lifted into a per-
pendicular position, the shilling will remain gripped in the

" fold, and will not fall.

- No. XLVI.—The Entangled Seissors. Solution.

Pass the loop through the opposite bow, and over the ends
of the scissors, when they will be free.

No. XLVIL—The Penetrative Penny. Solution.

Fold the paper exactly across the centre of the hole ; then
take it in both hands, and ask some one to drop the penny

Fia. 520.

into the fold. Let it rest just over the hole, its lower edge
projecting below. Beund the corners of the paper alightly
npwards, as indicated in Fig. 520. This elongates the
opening, and, if the movement be continned, the penny
will, after a second or two, fall through by force of its own
weight. The paper remains uninjured.
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No. XLVIII.—The Packer's Secret. Solution.

. A8 the reader will doubtless havye guessed, the secret lies
n & sort of starlike arrangement, of the counters in the boxz.
Turn out all but seven of the connters, and of these place

one in the centre of the box, with the other six round it, ag’

Nos. 1,2, 3, 4, 5, 6, 7 in the annezed diagram (Fig. 521).

{Na. 1), and placing it in the spot marked 14.
The whole are now securely wedged together, and the open

box may be turned upside down without any fear of displacing

them,

THE END.
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