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References to papers on Packing of Material, Spherical
and non-§pherical.Cy
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Ackermann refers to the experimental fact that "graded to size coal

tS weighs the same per unit volume whatever the size of the lumps";
shows this result is to be expected on the basis of cubical packing
of spherical particles, since voidage 0.476 is independent of size
of particles; states, however, incorrectly that for closest packing

voidage decreases as the size of spheres decreasess the voidage

figures which he gives for 8 pt. contact packing - which presumably

he regards as closest packing = are probably incorrect,
Foord shows that the experimental fact referred to by Ackermann is
applicable to any symmetrical arrangement of spheres, including
closest packing; draws attention to Ackermann's error and points
out that the closest packing corresponds to 12 pt. contact, the

lines joining the centres of the spheres forming a system of regularant Aa Curd ~
tetrahedra; thinks this is a stable arrangement (unlike other 3

which is taken up automatically (?)
Smith and others: Porosity ama voidage for packing of spherical
particles without any care 0.40, but with special care may be varied
ever the range 0,35 to 0.45 (for close packing p = 0.263 for 6 cont.

packing p - 0.48) By filling with aeetie acid and draining the

acid, a small ring of liquid is retained in the regions of contact
which gives white lead acetate; the points of contact are thus

identified and counted. For a particular porosity observed, he

determines (a) the average no. n of contacts of a sphere and (b)
Sma

the %Zage distribution of the numbers. of contact. porosity

distribution is almost Gaussian. n plotted against p almost a
xstraight line - and same as that connecting the theoretical points

n612, p = 0.2595; and,n = 6, p = 0.4764. Suggests that any

N=

observed is 0.359 for which n - 9.14.. Max. of distribution curve6

for which n'
1545

is at about n &, for which 6.92 and the

observed packing having a particular p may be regarded as due to
a



statistical occurrence of regions of close hexag. and simple a,

cubic packings in appropriate proportion.
Verman and Banerji point out that the effect of the geometry
of the boundary (i.e. assuming the distribution is not affected)
is much larger than the earlier references suggest. For a

cubical box of side ecual to n x diam. of sphere

( m- ~~ -_ (1)3
~

and for a rectangular pox
(2)

If further the boundary affects the distribution, and assuming
the effect to be confined to one layer of atoms only, (1)
may be generalized by adding to the right hand side a term

i- (zy fat3

Ae U

which would /correspond to C?J= A+ xs C2)

where 0
- A, 3) (4)

3

from some observational data 9

in a supplement to the above note, find that equations (2)takenKare
and (3) hold if x kes the value

33

instead of (4).
Further, from the same observational data » the; finds

Od 0,28 for both tight and loose packingd 0.58 for tight packing
0.57. for loose packing. .

With non spherical particles (discs) n is.now equal to side of
cube the diameter of the equivalent sphere (i.e. sphere of
same volume as the disc).

Od0,28.as before,
0.60 for tight, and
0.54 for loose packing.For coal particles d=0.59Ade0.28,
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DEPARTMENT OF SCIENTIFIC RESEARCH
GOVERNMENT OF INDIA

ATOMIC ENERGY COMMISSION
No.G.IV(2) Que

CENTRAE SECRETARFATDr. H. J, BHABHA, F.R.S.
Dr. K.S. KRISHNAN,

7Mo.Dr. S.S. BHATNAGAR. F.R.S
10-Kin Geo; Avenue

ebruary,

My dear Dr. Krishnan,
Apropos of our telephonic conversation

yesterday I send you herewith a few of the typical
analys&s of Indian monazite which I collected while
in Ceylon. Thepe may be of some use to you. The

*

figures are averages of 5 or 6 samples.
Thorium oxide to 10.75
Lanthanum & Didymium

Yttrium & allied oxides 1.50 to 3.9

Cerium oxide 26 to 27 50
9

oxides 29 to. 30

These analysas were done in England, most

probably at the Imperial Institute,

Yours sincerely,

(D.N.WADIA).
+Dr. K.S.Krishnan, F.R S

Director, National Physical Laboratory,Hillside hoad,
New Delhi.

2

DNW/SBL.



O PP

DIRECTORATE GENERAL OF INDUSTR ES & SUPPLTES
DETELOPMENT 0FFICE (METALS)
Shahjiahan Road, New Delhi.
Dated the 8th March, 1950.

D.9. No. 4

4

Dear Dr. Krishnan,
Reference our discussion yesterday, I give below

the current British quotation of cerium metal:

Cerium Metal 97/98% £7$ per 1b.

Cerium Alloy 52% Sh.35/- ver 1b.

TInfortunately it is not mentioned what are the

other ingredients of the cerium alloy. T feel that this .

"must be the iron alloy.

Yours sincergly,

<P,
(D.P. Anmtia)

Dr. K. S. Krishnan,
Director,
Wational Physical Laboratory,

* New Delhi.
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