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RESULTS

Three sizes of cement block were tried, these being
A", 2% and 1" diameter. It was found that the 1" diameter
blocks gave the smoothest movement and so these were used
for all the tests.

VWhen the trough was tilted, the block started to move
downward =t an angle of asbout 14 degrees, giving a value of
0.25 for the coefficient of friction between the block and
the trough surface.

The velocities of the block travelling along  the
trough at five different angles of inclinstion are tabulated
in Tables I %o V, and the corresponding theoretical values
in Tables VI to X.. These welues are plotted against the
trough frequencies for comparison, shown in Figs. 6 to 10,
It should be noted that the velocities when travelling in a
series of jumps are not shown becouse the direction of the
block movement could not be controlled during tests. The
crank speceds where the block starts to leave the trough sur-
face are shovm in Table XI.

IPor the sand tests, the specific gravity of send is
found to be 1.3. Table XII shows the values of sand thick-
ness, rate of discharge and mesn velocity =2t six different
hopper openings and four frequencies of trough vibration,
and the relationship between the mean velocity and the rate

of discharge is illustrated in Fig. 1l.



Mean Velocities of Cement Block

at_Angle of Inclination of 10 Degrees, in in./sec.

-

Amplitude Crank speed, rpm.

a -

in, 100 200 300 400 500 600 700 200 900 10000 11001 1200
0.025 - u = - 5 = - 10.064{0.099{0.167]0.266(0.356
0,050 # = = - |0.066{0.150{0.25140.369|0.548|0.717|0.862]0. 932
0,075 4 3 - 10.101{0.197/0.402|0.644]0.898]1.243|1.508]1,751|1.859
0.100 = 5 - 10.231{0,463{0.793|1.113%|1.470{1.875|2.402| 2.670]3.007
0.125 & - 10.171|0,364(0,738[{1.154]1.613|1.980|2.643|3.191|3.3013.647
0,150 - - 0.240;0,570/0.92411.24%|1.576{2.180|2.765 3.256]|%.692|4.293
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at Angle of Inclination of 20 Degrees, in in./sec.

TABLE II

Hean Velocities of Cement Block

Amplitude Crank speed, rpm.

in, 100 200 | 300 | 400 | 500 600 700 8c0 900 | 1000} 11001 1200
0.025 - - - - - ~110.,092]|0.196|0,267|0.314]0.368| 0.395
0.C50 - - - - [0.156}0.306}0.49810.655|0.730(0,928[1.185| 1.577
0.C75 - - - 10.18510.35410.742[1.105[1.359|1.736]1.998|2.327| 2.694
0.100 - - - 0.36110.63010.972|1.253|1.595|1.805|2.222!2,805| 3.690
0.125 - - 0.158|0.60011.033%|1.536(2.237{2.820|3.610(4.145|5.618| 8.000
0.150 e - 10.341)|0.878(1.554|2.138{2.8%9|5.507|3.650[4.662{9.4268{10.909
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TABLE III

Mean Veloeities of Cement Block

at Angle of Inclination of 30 Degrees, in in./sec.

Amplitude Crank speed, rpm.
a
in, 100 | 200 | 300 | 400 | 500 | 600 | 700 { 800 | 900 | 1000| 1100] 1200
0.025 - - - - - = |0.172/0.307[0.425]0.608|0.745/ 0.944
|
0.050 - - - - = |0.42910.732|0.948|1.223|1.357|1.548| 1.675
|
0.075 - - - |0.233]0,588|1,011/1.42511,684|1,987|2.510|3%.275 4.038
|
i
0.100 - - |0.107|0.525|1.076{1.549|1.986|2.270|3.419{4.098(5.762| 7.218
J
0.125 - - |0.34410.880|1.767}2.562(3.051(3,456|4.398|6.370|8.054! 9,207
|
T |
0.150 - - |0.472)1.415|2.217/2.905|3.48714.401|7.965(9.266{9.690|10,242
= |
| 1

te



at Angle of Inclination of 40 Degrces, in in./sec.

TABLE 1V

lieen Veloecities of Cement Block

Amrplitude Crank speed, rpm.
in.. 100 200 | 300 | 400 500 600 700 800 900 | 1000| 1100} 1200
0,025 - - - - - = 10.20010.383|0.639|0.878 1.136i1.40ﬁ
0.050 - - - - - 10.38810,830]1,28211.748|2.276 2.?53i3.154
e 55 ‘
DIG?S o B o~ s [}1440 15283 11594 2-453 3-103 5-56‘:{" 4!5{}6 ‘I:Il‘-:_;ID]_
i
0,100 - - - |0.4651.19512.133[2,910(3.945|4.414|5.176(5.737|6.630
0.125 - - - |0.677|1.815]13.147|4.188{4.506|5.746|6.207|6.936|8.027
|
0.150 - - - 11.06812.437|3.846!5,252(5.901{6.799|7.27318.0819.430

5¢



at_Angle of Inclination of 50 Degrees, in in./sce.

TABLE ¥V

Mean Velocities of Cement Block

Amplitude Crank speed, rpm.

a

4 9 100 | 200 300 | 400 500 600 T00 | 800 900 1000| 1100 12)0
0.025 - - - - - - - 10.366/0,563(0,846{1.204|1.502
0.C50 — - - - - 0.265}10.805{1.%21|1.856|2,400(3.130!3,249
0.CT5 - - - - 0.36511.12111.966|2.759|3.030{3.493]4.027|4.615
0,100 - - - - 0.81411.951{3.179|4.121{4.42315.106|5.530]5.921

|

0.125 - - ] - 0.703(1.444)3.117}4.278(4.775|5.455|6.102|6.642|7.207
0.150 - - - |1.04812.37414.377(4.979(5.526| 6.294| 6.963|8.072{8,664

9¢



Theoreticel Veloecitics of Cement Bloeck

at Angle of Inclination of 10 Degrees, in in./sec.

Amplgtude . Crank speed, rpm.

in. 100 | 200 | 300 | 400 | 500 | 600 | 700 | 800 900 | 1000{ 1100 | 1200
0.025 = = = = 5 - 10.033[0.0580.078(0.095 |0.111 |0.125
0.050 = = = - 10.0480.097}0.133 [0.163 [0.191|0.217 |0.242 |0. 267

== % [

0.075 = 4 - ]0.054]0.124 [0.176]0.220 [0.260{0.298|0.333 [0.370 |0.405
0.100 - " - ]0.166/0.190 [0.2510.304 [0.354 |0.402]0.4490.496 |0.542
0.125 < - 10.055]0.172]0.254 {0,325 |0.386 |0.4470.506|0.564 |0.622 |0. 679
0.150 = - ]0.083]0.225]0.315 [0.394 [0.467 |0.5390.609|0.678 |0.747 |0. 791

* Velocity of the block at the crank speed where the block sterts to leave the
trough surface. ilso see Table XI.



PABLE VII

Theoretical Velocities of Cement Block

at Angle of Inclination of 20 Degrees, in in./sec.

Amplitude Crank speed, rpm.

a

in, 100 | 200 | 300 | 400 | 500 | 600 | 700 | 800 | 900 | 1000| 1100| 1200
0,025 % & = = = - 10.058|0.108|0.145]0.134| 0,216[0.245
0.050 . - - - ]0.110}0.2150.256| 0.318]0.374 |0.426]| 0.476{0.525
0.075 - - - 10.092|0.236{0.342}0.429]|0.510]0.585 0. 657 ﬂ.?ETEG.?T%
0.100 ’ " - 10.216/0.369|0.489]0.596|0.695|0.791 52354 0.898] ...
0.125 @ - |0.089]0.329|0.494|0.632| 0.758|0.878|0.995|1.008] ... | ...
0.150 - - 10.238|0.435}0.616/0.772|0.919|1.060|1.095| ... | ... | ...

* VYelocity of the block at the crank speed where the block starts to leave the
trough surface. Also see Table XI.



TABL: VIII

Theoretical Veloeities of Cement Bloek

at_ingle of Inclination of 30 Degrees, in in,./sec.

fmplitude Crank speed, rpm.

a —

in,. 100 | 200 | 300 | 400 | 500 | 600 | 700 | 800 | 900 | 1000 1100] 1200
0,025 . = . - ~ - 10.060{0.141|0.205|0.260| 0.307| 0,351
04050 3 . = - l0.094|0.24510.360(0.455|0.5%9|0.617 C.EGIED.?SE
0.075 - | - | - [0.093|0.520/0.485|0.617|0.757|0.849| 0.925] ... | ...
0.100 o - - |o0.281}0.519{0.702} 0.862|1.010|1.068] ... | ... | ...
0.125 - | = | - losts2]o.706 D:;Z; 1.201{1.293] suo | wou | vaa |,
0.150 = = lo.2z2l0u610 0.3;8‘1:120 1.30§E e 1ii‘ T

. !

¥ Veloecity of the block at the crank speed where the block starté to leave the
trough surfsace. Also see Table XI,
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at Angle of Inclination of 40 Degrees, in in./scc.

Theoretical

TABL

B IX

Velocitieas of Cement Block

Amplitude Crank spreed, rpm,

in, 100 | 200 | 300 | 400 | 50¢ | 600 | 700 | 800 | 900 | 1000| 1100/ 1200
0.C25 - - " - £ s - 10.139]0.233|0.310 0.376/0.436
0,050 - }.- ] -1 -1 - To-28510.427]0.560|0.675|0.780|0.82% ...
0.075 & 2 = - lo.382}0.58510 168 0.929 1:;12 S 7 PNE S
0.100 e = - |o0.279l0.619{0.873|1.089|1.168] ... | ... | ... e
0.125 ol . - |0.509/0.867{1.149]1.30T| v.0 | wee | oo | .u. ?_:..
0.150 . - - |0.722 1,i;; 1.418{1.430) wur | wer | wer | o ; .-

o

* Veloecity of the block at the crank speed where the block starts to leave the

trough surface.

Also see

Table XI.
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Theoretical Velcecities of Cement Block

at Angle of Inclination of 50 Degrees, in in./sec.

ﬁmplitude Crank speed, rpm.

in, 100 | 200 | 300 | 400 | 500 | 600 | 700 | 800 | 900 | 1000| 1100] 1200
0.025 x ; . = 2 = g - 10.205(0.313]0.404]0.484
0,050 2 % - & % = 10,428 o:gﬁs 0u 761 R0 808 nus ' wvi
0.075 - - s = - |0.606|0,855{1.03%| ... | ... ...? 2%
0.100 L = S g 05625105 9691 1: 2911 e Livnt 1. wsee | eni i s
0.125 A 2 % 10.44310,938|1.310]{2.33Y] coe | vt | bee | voe ]| o
0.150 2 = R AT T | R S PR (S S [

* Velocity of the block at the crank speed where the block starts to leave the
trough surface. Also see Table XI.
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TABLE XI

Crank Speeds Where the Block Starting to Leave the Trough.

Ampl itude Angle of Inclination, Degrees.
’-’“ i
in, 10 20 30 40 50
|

Experim'ﬁ‘ll't e enaa TEE TEE 1130
0.025

Theory | 2848 | 2029 | 1678 | 1480 1356

Experiment FISEAN Seve 1170 | 1040 960
0,050

Theory 2014 | -1435 | 1187 | 1047 959

Bxperiment | .... | 1180 | 970 [ 850 | 800
0- GTE

Theory | 1644 | 1172 969 855 783

Experiment o 5 1020 840 740 660
0,100

Theory 1424 | 1015 839 740 678

Experiment o 910 760 650 560
0.125

Theory 1273 907 751 662 606

Experiment 1160 820 700 600 510
0.150

Theory 1163 528 685 604 554




lean Velocities and Rates of Discharge of Sand Conveying

Angle of inclination 30 deg.
Amplitude of vibration 0.100 in.
Specifie gravity of sand 1.3

Crank speed |Feeder Sand Rate of discharge ilean
opening|thickness velocity
TN, o, cr, 1b/sec. ft/sec.
1200 1 0.014 0.007 0.802
2 0.040 0.023 0.85%

3 0.084 0.043 0.776

- 0.127 0.070 0.822

5 0,207 0.098 0.709

6 0.265 0.129 0.732

1000 1 0.022 0.007 0.473
2 0.064 0.022 0.525

3 Dal33 0.043 0.484

4 0.207 0,067 0.490

5 0.303 0.098 0.486

6 0.403 0.130 0.486

800 il 0.032 0.007 0,331
2 0.108 0.023 0.315

3 0.191 0.043 0.335

4 0.317 0.066 0.324

5 O.477 0.096 0.303

6 0,665 0.129 0,292

600 1 0.042 0.006 0.222
2 0.186 0.022 0.176

> 0.428 0.043 0.150

4 0.664 0.070 0.159

5 1.060 0.097 0.138

6 1.492 0.129 0.130
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