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TasLe IV.—Alloy SnPb,

Deflection.

Time in Seconds. Temperature.
0 247° C.
30 242°
60 240°
90 232°
120 218°
150 203°
180 190°
210 176°
240 170°
270 164°
300 156°
330 146°
360 137°
390 130° -
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TaBLE V.—Alloy Sn,Ph.

Time in Seconds. Temperature.

Deflection.

30

60

90
120
150
180
210
240
270
300

330 .

198° C.
188°
180°
170°
170°
168°
168°
165°
150°
140°
131°
121°
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6. Examples upon the Reading of the Circle or Circles of a
Knot. By the Rev. Thomas P. Kirkman, M.A., F.R.S.

How this reading is to be dome is well known; but it may be
useful to have more examples.

a¥odeAdbeGfEgcAf BDCaDBEgfeGC, .‘
afbDecAdGeCrbgEAFBdCaDgEcF BCe, ;

which are the simplest possible that have their janal symmetries. 3
I wish to show that the knots are completely given by their circles,
as are also their symmefries,

Consider the two following circles
of two urifilars each of fourteen crossings—




i
!
i
i
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In the circle of an unifilar every crossing is twice read, once in
an odd and once in an even place, the thread passing alternately
over and under itself at successive crossings. The only duads that
occur twice are edges of 2-gons. The first knot has six 2-gonms,
bd, BD, cA, Ca, G, Eg. At the 2-gon 0d the thread Fbde passes
over and under ebdA; and ..Fbde.. and ..ebdA .. are meshes
collateral with the 2-gonéd.  We take.. ebdA .. fora base on which
to project the first knot, observing that as Fe and Fb are edges, Fbe is
a triangle collateral with our base ..ebdA ... At the 2-gon eG,
beGf passes over and under FeGC, and . . beGf. . is a mesh collateral
with ¢G. As be cannot be in three meshes, our base is . . AdbeGf. .,
and since fA is an edge, this base is the 6-gon AdbeGf. The first
circle is unaltered by exchanging throughout capital and small
letters. There is then another 6-gon «DBEgF in the knot. Draw
this within the base, @ remote from A, D from d, &c., so that the
meshes AdbeGf and aDBEgF are read in the same direction round ;
and make the 2-gons db, DB, Eg, eG. There are two other 2-gons
to construct. From ¢ near A.and C near a, between the 6-gons,
draw 2-gons Ac and aC. Our fourteen summits are properly pro-
Jected, and we complete the projection by drawing the edges Fb,
B, Fe, fE, CG, ¢g, CD, cd.

It is evident that on this first knot in space every feature, edge,
crossing or mesh, is diametrically opposite to a similar feature.
There is no zonal trace, at every point of which the configurations
on the right and left reflect each other; nor is there a diameter
about which in revolution a configuration is repeated; that is, two
opposite eyes in every diameter read round exactly the same asym-
metric sequence ; but this only when one reads with, and the other
against, his watch. The opposite configurations are in every diameter
asymmetric and contrajanal, and the knot is a contrajanal anaxine
knot, on which a zonal trace is impossible, About a janal axis
proper, zoned or zoneless, opposite observers read round like con-
figurations when each reads with his watch. This first knot is a
contrajanal anaxine subsolid, i.c., one admitting section through no
two points only, but through the crossings of a 2-gon. There are
contrajanal anaxine wnsolids, 4., admitting linear section mnot

through the two crossings of a 2.gon, which have 12 or 10 crossings
only.
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The second knot has four 2-gons, fb, FB, Ge, yE. At fb
..aftD .., ..Cfbg. . are meshes collateral with it ; and as 4D and
gD are edges, Dby is a triangle collateral with .. Cfbg .. which we
choose for our base. The 2-gon gE is collateral with .. bgEa. . and
..DgEe... Since by cannot be in three meshes, .. Cfby.. is
..bgEa. ., and our base is .. CfbgEa ... As DC and Da are edges,

e T SR

.. fora base on which
and Fb are edges, Foe is

At the 2-gon G,
f. . is a mesh collateral
r base is . . AdbeGy . .,
on AdbeGf. The first
ut capital and small
F in the knot. Draw
om d, &e., 80 that the
same direction round ;
© are two other 2-gons
7, between the 6-gons,
mits are properly pro-
rawing the edges F,

this base is the 7-gon DCfbgEa. Tnside this, with d remote from
D, ¢ from C, &ec., we have to draw the heptagon dcFBGeA, and we
complete the projection by the edges af, AF, D, Bd, by, BG, ¢k,
Ce, cA, Ca, and by making the 2-gons Ge, gE, fb, FB. There is a
zonal trace across the epizonal edges bg and BG, and. the mid-points
of the identical zoneless polar edges ac and AC, are the poles of a
zoneless 2-ple contrajanal axis, about which in revolution there is «
2-ple repetition. 'We have constructed a 2-ple monaxine monozone
subsolid knot. There are 2-ple monaxine monozone unsolid knots
that have 12, 10, and 8 crossings only.

The 12-filar knot of 180 crossings, whose circles under written
completely define it, has a zoneless symmetry of the highest possible
complexity, and is the simplest knot of that symmetry that can be
formed. Required its meshes and its symmetry.
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No duad is found twice in the circles, except the pair of crossings

of a 2-gon, which is read twice, as ab. Every crossing s occurs
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twice, either in one or in two circles, and is read cenfral in two
triplets asB, a's@. The four angles about s are asa’.opposite to

Bsf'y and asf’ opposite to Bsa’. The crossing » oceurs in circles 1
and 4 in the triplets mnp and mne, : its angles are

mnm opposite pncy, and mne, opposite pnm,

where the edges mn in the triplets are the two edges of a 2-gon mn.

As meg is an edge as well as mn and ney, cgmn is o triangular mesh,
and K=...mn...isa mesh not triangular. Both are collateral with
the 2-gon mn.

The crossing p is read in twe.triplets, npa, and .b3pa, of the first
circle : its angles are

npby opposite azpa, and npa opposite bypa.

The angles ¢;np (1) and npby are in the mesh . . enpby . . =1, which
sinee bye, is an edge in circle 4, is the 4-gon cyupb, =L, Also the
angles mnp (1) and npa (2) are in the mesh K =, . mnpa . ., which
is collateral with the 2-gon mn and with the 4-gon L,

The crossing a, occurs in the circles 1 and 4 in paghs and p,a,b,,
where the two edges aghy are different.  Its angles are

Dasps opposite byu,b, and pazhs opposite pya,b,.

Here pagp, and agpa (2) are angles of the mesh M =, . . apaspy .

At @ in pab and bac, in circles 1 and 2 the angles are

pab opposite bac, and pac; opposite bab,

Here e,ap, apa, (3), and Pyaps (3), are angles in M=, , CYaPaA Py . .,
which, since d,¢; and d,p; are edges in cireles 2 and 4, is the 6-gon
M=d,ciapa,p,. The angle pub is in the face K=. .. mupab. . .,
which is collateral with the 2-gon mn, the 4-gon L, the 6-gon M,
and the 2-gon ab. -

1f now we repeat at the four like-posited triplets of the first circle,
eard, fmyg, 4jj, la,;m, what we have done at the triplet pa,a, we
shall complete the demonstration that our 15-gonal base

K = abedefgliijiimmp

is collateral with five 2-gons, five 4-gons, and five 6-gons. And
such a 15-gon will be found in the same way from each of the

. of Edinburgh
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12 circles. FEach 15-gon is of zoneless 5-ple repetition, whose
collaterals are the meshes 246... five times written, showing a
zoneless repetition.

The knot must be the zoneless hexarchaxine G = 1512620430360960,
i.e., of twelve 15-gons, twenty 6-gons, &e. It has six prineipal
5-ple axes, ten secondary 3-ple axes, and fifteen 2-ple tertiary axes,
all the axes zonelessjanal. The triangles and 2-gons are all
asymmetrical and all alike.

To construct the knot G.  Cut away the summits of the hexarch-
axine 512, and make what remains of the edges into thirty 2-gons.
You have the zoned hexarchaxine knot F=10123209%9, Tach
triangle abe of F is collateral with three 10-gons, A, B, and C.
At @ in A on the left of b, complete by the 2-gon By the small
triangle afBy, and at 5 in B and ¢ in C complete by 2-gons the
triangles bya and ¢Ba. Do the like at each of the twenty triangles
of F, operating in the same direction round each. Thus G is con-
structed.

It is easy in like manner to form upon the regular 20-edron
hexarchaxine knots, both zoned and zoneless, on the 4-edron such
tetrarchaxine, and on the cube or its reciprocal such triarchaxine
knots. v ‘

The following examples of knot-symmetry, perhaps not yet
noticed, may be found useful :—

1. 65543824, 2-ple monaxine contrajanal, a bifilar of 16 crossings,
whose circles are

1/edy54234896790chac ;
1deoad876532.

The contrajanal poles are the 6-gons 1248b¢, and 90.r56, whose
zoneless axis is the only contrajanal diameter.

2. 925631226, 3.ple monaxine contrajanal, a bifilar of 24 crossings,
with the circles '

1205%if31g34decd05ba56897811mn ;
2hgfec4ba097 6mnljk.

The 3-ple contrajanal poles are the 9-gons

12134556, and 890defiyl.
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3. 9263463629, 3-ple monaxine monozone 6-filar of 24 crossings,

14167848 ; 29almadpnd ; bed54befyc ;
k29 ; p4blmn ; e679fd.

The zonal trace crosses 12 faces, 2446 2446 2446, and the contra-
janal polar faces are zoneless 3-ple 9-goms.

4. 8662312212, 3.zoned monarchaxine homozone, a bifilar of 30
crossings, with the circles

T 1272 3kImk34rqdbsuvs567861ecde ;
abdcebihfghimljnpgrpntvutad879.

The 3-zoned poles are the 6-gons 123456, abynt. Six like 2-ple
8-gons, lecba976, &c., terminate the three identical contrajanal
axes.

5. (12)26646312212, 3-.ple zoneless monarchaxine janal, of 36
crossings with the six circles,

12r1bedeBdpq ; 2rnpgnms34t3 ; 4ilmsllud6vb ;
61jlusiwT8xT 5 Sahiwhgy9029 ; Ozfgyfefabed.

The principal poles are the 3-ple 12-gons, 1234567890ab and
defghijklmnyp.

The six secondary 2-ple janal axes, in a plane at right angles
to the principal axis, have for alternate zoneless poles, six 6-gons
and six 4-gons.

PRIVATE BUSINESS.

Sir William Thomson proposed the motion of which he had given
notice, viz. :—* That henceforth the Meetings of the Royal Society
be held in the afternoon instead of at 8 r.u.”

A letter from Mr Murray was read by the Secretary. In this
letter Mr Murray apologised for his absence, and recommended
“That the Meetings should be held alternately at 4 o’clock and at
8 o’clock.”

Mr T. H. Cockburn Hood proposed as a second amendment—
«That the first Meeting in each month take place at 2 o’clock, an
that Papers upon Geology, Meteorology, and Zoology be read at said
Meetings.”

On the suggestion of the Secretary, it was decided to remit to the




