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size distrilmtion is of paramount 
It is one 01' the many factors 
sll~ar. Variations in 

oratories are frequently than tolerances required. This 
investigation wa~ determine the sources of error 
in the sieve test method anc! to required for 
accurate 

Investigations 01 the sieve tcst for 
I :S1\C of ICC;'dSA were reported at tbe meet
. 21 1 A survey showed individual vana· 

tor shaking the 
in the sicves time the sieves are 
and III other factors. shaker is used most, and 

bavc found an in dccreasing the 
frum I t14 to minute. 

10 of 
weights sieved vary 

grams, ming toO gram 
and Deil! (l) havc investigated the 

the sieving or bone char. findings were 
to if the rcsul ts reported for hOlle char were 
applicable to ~ranlllated sugar. 

Experimental 
Tests were limited to one grade of 

Ro- shaker ,\'i tl! Tvler diameter Sieves. The 
size distribulioll or the sl;gar approached a normal dis

tribution with a mean size of about ~80 microns and a standard 
deviation of abuut. 80 microns. 

The shaker was 
unless otherwise 
made with a common set of sieves in the senes. 

S. Standard Sieve Series mesh numbers. 
close to nominal values calibration 

with glass 

Company. \\"""dla1ld. Calif. 
~ Research ~"ssocjate, Woodland, LlliL 



to be sie,f'cl ,vas stored under dry air at 80 C F and the 
with dry while 

riHkd to t steve;. 

Results and Discussion 
lor riftl or 
fractions i(lus separations. (~o()d 

lIas oblained riff! lIaml-quarLCled 
were not as reproducible. with a P-K 
blender and a homemade mixer fair reproducibility, but 
results were not rcplc~elllati\"(' of 1(.' cntIre batch .. 

The operating instructions for the Ro-Tap Sieve 
by tbe ( slale that "it IS Im

the nest of sieves be louse eHough (in the 
rotat e in the Item :'\ o. 2~ 

the Roo] ap is in ., -J he illl 
strunion is sometimes overlooked iI! routine sieve 

of neadit particles of sugar OIl the i\o. 70 sicye 
to rotate '''as to the results ohtained with 

rigidly ill the shaker.TIH;se particles \rh the 
sie\c and arc relai ned on I he nex t smaller sieve in 

series are considered !lear h l. 1\1 ()re ides passed 
the sieve when it was flee to rotate. til about 50 

grams retained on lhe sin tile difference was ]:) grams. 
T () determine if the fi nd ings oj Carpenter and Deitz on tlte 

of hone char \\<ere ica hie to' o[ 
variables 

rate ides decreases 
exponential! 'y If de('reases 
very slowly, the not ulliform, should 
he discarded. Carpenter and Deitz carried out until the 
rate was low enough that aciclitiollal sieving would made 
a rebtively small (1 in the results. The time was 
not extended to reach an exl low rate hecame of possible 
attrition. recommended a terminal rate of 0.1 
gram per minute. 

sligar "'lTe similar to 
cunes :lr(' shown in 

per minute was a point for 
stevmg sugar. The lime required to reach this rate de
pcnded upon the amount or material relained on the sieve and 
the grain sile distribution. 
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rate curves for granulated sugar and bone char. 

on a sieve 

time 

of the amount of 
ter and Deitz found that, for sieves No. and 

depended of near-fit 
retained on the sieve 
sieves coarser than :'\0. 
the weight of ncar-ht particles on the sieve. cor
relations for the " time II i red to reae h rale 
of 0.1 gram minute were: 

For sieves 1\ o. and finer 

w 


T O.Ol'n 

For sieves :\0. ;)J and coarser 
T 2 0.2.') W 

'Vhere T sieving time in ; W = 
of near-fit ides retained in grams; and 
D size of Sleve 111 em. 

Tests were rhe 
gram 

or sugar on the No. 60, sieves. 
compared with the correlation for bone char 

on !j!) and finer in 2. The correlation 
For sligar is similar 10 that [or bon char but with 

Figure 

minute 
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Figure 
granula ted sugar. 

of limes requilTd for hone char and 

"N 
T .OOGO -D' The constants are related to the apparent 

of the material sieved. 

The of near-fit particles or sugar retained on the 
are shown in ;) [or the No. GO sieve and in 

4 for the :\10. 80 sieve. The size of the 
tested were the same; however. as the amount sieved increased. 
the retained increased. The curves slim-\' that 50 gTams 
of near fits were excessive for the sieves used. 

The results of these tests with sligar indicated that adcli
tional sieve were blocked the 
amount of near sieved was increased. TIllS condition is 

described as blinding. "'hen !iO grams of near 
fits are to a may become 
therefore, sample size limited if the amount of 
near fits to a particular sieve is excessive. and weigh
ing errors must be cOllsidered when reducing the SIZe 
to obtain the limit. [he results of sieve analyses of gram 

of sugar, obtained using a riffle, were re-

and Deiu mentioned that excessive 
can cause sieve blinding. but was not 
as much as 60 for bone char on the No. 50 
grams on the sieve. 

The hold-up of smaller near-fit of sugar on a 
sieve was nearly eliminated back side of the 
sieve to dislodg'c cOlltinuing the 

With about 50 grams retained on the No. SO or No. 
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an additional 10 to 15 grams were usmg this pro
cedure. 

In tests with as much as GO gTams of near-fit particles of 
sugar retained on the 0:0. 70 fine were not held 
up on the blinded sieve. 

10 
to 30 50 70 80 g SIEVED 

o 5 o 
RETAINED ON SIEVE - % OF SAMPLE 

3.--Effect of amounl. o[ near fits on the No. 60 sieve. 
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Figure 4.-Effect of amount of ncar fils on the No. 80 SIeve. 



Effect of ollersi.zed and undersized on. the passage 
of near-fit paYlu.les a sieve 

Carpenter and Deitz estahlished that the 
is not affected by excessive amounts of 

or the presence of exccssi ve amounts of 
on the sieve. 

Similar results obtained hy other investigations are cited 
lOa review ( or work on the sieve 

were first series of 
particle The near-fit 

were made nearly amounts of part·ides 
the to be tested and retained on that 

SIeve. 
Tests made with 20 grams of ncar fits and grams 

of ieles to the No. 70 sieve. The 
exceSSive amounts of and undersize had little 
effect on the amollnt of near retained on tbe sieve as shown 
ill Tahle I. 'Vith larger amounts or es of sugar, 
the becomes hlocked particles. 

Tabk I.-Eff'T! of oversize <1l1d 

OvcrSI1C 
20 g 
o 
o 0 7r. 

of (wersized 
into 

illustrates the effect of the sieves 
in the shaker. For accurate anal sieves must be 
rotate as specified the Tyler 

The mechanical t!al"iables 

a. Ro- Knocker Cushion 
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NEAR FIT - 20 g 

OVERSIZE - 75 g 
UNDERSIZE - 75 g 

X SIEVES RO T ATING 
o SIEV ES R IGID 

11 12 13 14 15 
TOTAL AMOUNT RETAINED LESS AMO UNT OF OVERSIZE · GRAMS 

Figure 5.- Effect of free ,"s. rigid sieve stack. 

b. Position of Sieve in the Stack 
T h e passage of particles th rough a particula r sieve was 

not affec ted by its position in the stack. 

c. Speed of R o-Tap Shaker 
The R o-Tap normally opera tes a t a speed of about 

154 taps per minute. Carpenter and Deitz found an 
optimum of about 11 5 taps p er m inu te for bone char, 
glass beads, sand, gra nular bismuth, rounded Aoridin , and 
iron filings. T wo sugar manufacturers (4) have reported 
improvement in reproducibility of sugar sieve ana lyses 
with speeds reduced to about 11 5 taps per minute . 

Sieving of near-fit particles of sugar was compared at 
154 and 11 5 taps per minute. The slower speed allowed 
more particles to pass the sieve as shown in Figure 6. 
The accuracy of the sieve analysis was improved by de
creasing the speed of the shaker. 
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55 65 
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EFFECT OF AO-TAP SPEED 

l'igure 6.- Effect of Ro-Tap speed. 
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Summary 

Selected va ria bks cuvcred in t hl" com prcbensive work of 
Carpenter and Deiu un sieve analysis with particular reference 
to bone char were applied to sieve testing of granulated sugar. 
The effects of all variahles checked were in agreement ,,·itll those 
reported by Carpenter and Deitz. 

'flIe sieving tillle required to reach ~l reproducible end point 
ill sieving was proportional to the weight or ncar-fit particles 
retained on the sicves and ill\ersely proportional to tlIe size 
of the sieve openings. \Yhen :>0 grams of ncar-fit particles wcre 
sieved, the sieves became hlinded, and the resultli inaccurate. 
Excessive amounts of relatively small particles did not affect the 
sieving' of near-fit particles; they passed through during the first 
few minutes of sining. Relatively brge pClrticle~ Cllso had no 
effect when the sieves ,ven' not blinded by ncar-fit particles. 

:VIore particles passed through the sieves when the Ro-T'ap 
speed was reduced from the norlllal 1")1 taps per minute to Cl 
speed of 116 taps per minute. Sieving was not affected hy the 
type of Ro-Tap knocker cushion ltsed Of the position of the 
sieve in the set. 

Clamping the sieves rigidly in the shaker, instead of allowing 
them to rotate as specified by the Tyler Company, reduced the 
number of particles passing through the sieves. 

Conclusions 

1. 	 All SIeves should be calibrated and tested for uni
formity 01 openings. 

2, 	 A 4\/2 series of sieves should be med to minimize 
siew blinding. The sample size sllOllld he adjusted so 
that less than :)0 grams of near-fit particles are applied 
to any sieve. . 

:I. 	 Relati\ely small particles pass through a sieve during 
the first fell' minutes or sin·ing. \'\'hen sieve blinding 
is not a factor, the presence of relatively Ian~:l' particles 
on a sieve cloes not affect the sieving of near-fit particles. 

4. 	 Sieves should he free to rotate. 
!). 	 Sieving is not affected by the type of knocker cushion, 

or 	the position of the sieve in the set. 
G. 	 The Ro-Tap shaking speed should be about 115 taps 

per minute. 
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