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Determination of the Solid Content of Slip
(Specific weight of solids 2,60 g/cm3 at 15°C)

ipreeh ST pXINn pna hYap
(@psm S "o Ypwn)

FRERE-ES pPRIn MM pIna nsna praa
Slip density Spec. Solid content Water content
°Bé weight gldm3 s cm3[dm3 %
1 1,007 11,375 118 995,625 98,87
2 1,014 22,750 2,24 991,250 97,76
3 1,022 35,750 3,50 986,250 96,50
4 1,029 47,125 4,58 981,875 95,42
5 1,036 58,500 5,65 977,500 94,35
6 1,045 73,125 7,00 971,875 93,00
7 1,052 84,500 8,03 967,500 91,97
8 1,060 97,500 9,20 962,500 90,80
9 1,067 108,875 10,20 958,125 89,80
10 1,075 121,875 11,34 953,125 88,66
11 1,083 134,875 12,45 948,125 87,55
12 1,091 147,875 13,55 943,125 86,45
13 1,100 162,500 14,77 937,500 85,23
14 1,108 175,500 15,84 932,500 84,16
15 1,116 188,500 16,89 927,500 83,11
16 1,125 203,125 18,05 921,875 81,95
17 1,134 217,750 19,20 916,250 80,80
18 1,142 230,750 20,21 911,250 79579
19 1,152 247,000 21,45 905,000 78,55
20 1,162 263,250 22,65 898,750 1,35
21 1,171 271,875 22.93 893,125 76,27
22 1,180 292,500 24,79 887,500 75,21
23 1,190 308,750 25.95 881,250 74,05
24 1,200 325,000 27,08 875,000 72,92
25 1,210 341,250 28,20 868,750 71,80
26 1,220 357,500 29,30 862,500 70,70
27 1,231 375,375 30,49 855,625 69,51
28 1,241 391,625 31,56 849,375 68,44
29 1,252 409,500 32,71 842,500 67,29
30 1,263 427,375 33,84 835,625 66,16
31 1,274 445,250 34,95 828,750 65,05
32 1,285 463,125 36,04 821,875 63,96
33 1297 482,625 37,21 814,375 62,79
34 1,308 500,500 38,26 807,500 61,74
35 1,320 520,000 39,39 800,000 60,61
36 1,332 539,500 40,50 792,500 59,50
37 1,345 560,625 41,69 784,375 58,31
38 1,357 580,125 42,75 776,875 57.25
39 1,370 601,250 43,89 768,750 56,11
40 1,383 622,375 45,00 760,625 55,00
41 1,397 645,125 46,18 751,875 53,82
42 1,410 666,250 47,25 743,750 52,75
43 1,424 689,000 48,38 735,000 51,62
44 1,438 711,750 49,49 726,250 50,51
45 1,453 736,125 50,66 716,875 49,34
46 1,468 760,500 51,80 707,500 48,20
47 1,483 784,875 52,92 698,125 47,08
48 1,498 809,250 54,02 688,750 45,98
49 1,514 835,250 55317 678,750 44,83
50 1,530 861,250 65,29 668,750 43,71
51 1,546
52 1,563
53 1,580
54 155971

55 1,615
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Conversion Table of Fahrenheit
and Centigrade Scales

degrees Centigrade x 1.8 + 32 = degrees Fahrenheit
degrees Fahrenheit — 32

1,8

= degrees Centigrade

B 9D NPYn N9WDR NRYay
o1hE nibyny

X° Kelvin = (X —273,16) °C = [1,8(X — 273,16) + 32] °F

Cent. Fahr. Cent. Fahr. Cent. Fahr. Cent. Fahr. Cent.

Fahr.

Cent.

Fahr.

Cent.

Fahr.

Cent.

Fahr,

0 32 220 428 440 824 660 1220 830

5 41 225 437 445 833 665 1229 885
10 50 230 446 450 842 670 1238 890
15 59 235 455 455 851 675 1247 895
20 68 240 464 460 860 680 1256 900
25 77 245 473 465 869 685 1265 905
30 86 250 482 470 878 690 1274 910
35 95 255 491 475 887 695 1283 915
40 104 260 500 480 896 700 1292 920
45 113 265 509 485 905 705 1301 925
50 122 270 518 490 914 710 1310 930
S5SEN310758 527 "A958 9237 1S H3195 935
60 140 280 536 500 932 720 1328 940
65 149 285 545 505 941 725 1337 945
70 158 290 554 510 950 730 1346 950
75 167 295 563" S15° 9598735 1355 955
80 176 300 572 520 968 740 1364 960
85 185 305 581 525 977 745 1373 965
90 194 310 590 530 986 750 1382 970
95 203 315 599 535 995 755 1391 975
100 212 320 608 540 1004 760 1400 980
105 221 325 617 545 1013 765 1409 985
110 230 330 626 550 1022 770 1418 990
115 239 335 635 555 1031 775 1427 995
120 248 340 644 560 1040 780 1436 1000
125 257 345 653 565 1049 785 1445 1005
130 266 350 662 570 1058 790 1454 1010
135 275 355 671 575 1067 795 1463 1015
140 284 360 680 580 1076 800 1472 1020
145 293 365 689 585 1085 805 1481 1025
150 302 370 698 590 1094 810 1490 1030
155 311 375 707 595 1103 815 1499 1035
160 320 380 716 600 1112 820 1508 1040
165 329 385 725 605 1121 825 1517 1045
170 338 390 734 610 1130 830 1526 1050
175 347 395 743 615 1139 835 1535 1055
180 356 400 752 620 1148 840 1544 1060
185 365 405 761 625 1157 845 1553 1065
190 374 410 770 630 1166 850 1562 1070
195 383 415 779 635 1175 855 1571 1075
200 392 420 788 640 1184 860 1580 1080
205 401 425 797 645 1193 865 1589 1085
210 410 430 806 650 1202 870 1598 1090
215 419 435 815 655 1211 875 1607 1095

1616
1625
1634
1643
1652
1661
1670
1679
1688
1697
1706
1715
1724
1733
1742
1751
1760
1769
1778
1787
1796
1805
1814
1823
1832
1841
1850
1859
1868
1877
1886
1895
1904
1913
1922
1931
1940
1949
1958
1967
1976
1985
1994
2003

1100
1105
1110
1115
1120
1125
1130
1135
1140
1145
1150
1455
1160
1165
1170
1175
1180
1185
1190
1195
1200
1205
1210
1215
1220
1225
1230
1235
1240
1245
1250
1255
1260
1265
1270
1275
1280
1285
1290
1295
1300
1305
1310
1315

2012
2021
2030
2039
2048
2057
2066
2075
2084
2093
2102
2111
2120
2129
2138
2147
2156
2165
2174
2183
2192
2201
2210
2219
2228
2237
2246
2255
2264
2273
2282
2291
2300
2309
2318
2321
2336
2345
2354
2363
2372
2381
2390
2399

1320
1325
1330
1835
1340
1345
1350
1355
1360
1365
1370
1375
1380
1385
1390
1395
1400
1405
1410
1415
1420
1425
1430
1435
1440
1445
1450
1455
1460
1465
1470
1475
1480
1485
1490
1495
1500
1505
1510
1515
1520
1525
1530
1535

2408
2417
2426
2435
2444
2453
2462
2471
2480
2489
2498
2507
2516
2525
2534
2543
2552
2561
2570
2579
2588
2597
2606
2615
2624
2633
2642
2651
2660
2669
2678
2687
2696
2705
2714
2723
2732
2741
2750
2759
2768
27717
2768
2975

1540
1545
1550
1555
1560
1565
1570
1575
1580
1585
1590
1595
1600
1605
1610
1615
1620
1630
1640
1650
1660
1670
1680
1690
1700
1710
1720
1730
1740
1750
1800
1850
1900
1950
2000
2100
2200
2300
2400
2500
2600
2700
2800
2900

2804
2813
2822
2831

2840
2849
2858
2867
2876
2885
2894
2903

2912
2921

2930
2939
29438
2966
2984
3002
3020
3038
3056
3074
3092
3110
3128
3146
3164
3182
3272
3362
3452
3542
3632
3812
3992
4172
4352
4532
4712
4892
5072
5252

35



"o Sw T DITIP IR AM0IDNRL 7Y MY
Temperature Equivalent or Fusing Points of Cones
When Fired Slowly When Fired Rapidly Labor Cones
20°C 150° C 20°C 150°C
Cone Number Per Hour Per Hour Per Hour
The Soft Series Seger Orton Seger Orton Seger Orton
022 580 585 595 605 585 605
021 620 595 640 615 625 650
020 635 625 660 650 640 675
019 655 630 685 660 665 695
018 675 670 705 720 680 715
017 695 720 730 770 695 735
016 720 735 155 795 720 760
015 740 770 780 805 750 785
014 780 795 805 830 790 815
013 840 825 835 860 860 845
012 860 840 860 875 880 890
011 880 875 900 905 890 900
The Low Temperature Series
010 900 890 920 895 910 925
09 920 930 935 930 930 940
08 930 945 955 950 940 956
07 950 975 970 990 955 975
06 970 1005 990 1015 980 995
05 990 1030 1000 1040 1010 1010
04 1015 1050 1025 1060 1035 1055
03 1040 1080 1055 1115 1055 1070
02 1070 1095 1085 1125 1090 1100
01 1090 1110 1105 1145 1105 1125
The Intermediate Temperature Series
1 1105 1125 1125 1160 1120 1145
1125 1135 1150 1165 1135 1165
3 1140 1145 1170 1170 1150 1185
4 1160 1165 1195 1190 1170 1185
5 1175 1180 1215 1205 1185 1120
6 1195 1190 1240 1230 1210 1260
1 1215 1210 1260 1250 1230 1270
8 1240 1225 1280 1260 1255 1295
9 1255 1250 1300 1285 1270 1315
10 1280 1260 1320 1305 1290 1330
1 1300 1285 1340 1325 1315 1350
12 1330 1310 1360 1335 1340 1375
13 1360 1350 1380 1350 1375 1385
14 1380 1390 1400 1400 1395 1410
15 1400 1410 1425 1435 1420 1440
16 1425 1450 1445 1465 1445 1470
17 1445 1465 1480 1475 1465 1490
18 1470 1485 1500 1490 1480 1520
19 1495 1515 1515 1520 1505 1530
20 1515 1520 1530 1530 1530 1540
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The High Temperature Series
Seger Cones Orton Cones
100° Clhour

Cone Number
150° Clhour
23 — 1580
26 1585 1595
27 1605 1605
28 1635 1615
29 1655 1640
30 1680 1650
31 1695 1680
32 1710 1700
33 1730 1745
34 1755 1760
35 1780 1785
36 1805 1810
37 1830 1820
38 1855 1835
39 1875 1865
40 1900 1885
41 1940 1970
42 1980 2015
D e
Composition, Temperature Limits, and Thermo-E.M.F. ~mn-y~m—ﬁup‘78 n
of Thermo-Couples (Spiers, «Technical Data on Fuel”) peenan NN
// ______/
ann qnan 2377 AmypnBRY MY smn-v»m—'nup’m n
Material Composition of Alloy Temperature Approximaté
Limits (C) Thermo E.M.F
(Microvolts
Average Intermittent per °C)
Copper — Constantan Cu — 60 Cu; 40 Ni 300 600 56
Chromel* — Eureka 90 Ni; 10 Cr — 40Ni; 60Cu 700 900 5
Tron — Constantan Fe — 60 Cu; 40 Ni 750 1,000 57
Nickel — Nickel-Chromium Ni — 90 Ni; 10 Cr 1,000 1,300 20
Chromel** — Alumel 90 Ni; 10Cr — 94 Ni;
2Al; 3 Mn; 1 Si 1,200 1,350 40
Platinum —
Platinum-Rhodium pt — 87 Pt; 13 Rh 1,450 1,700 11
Platinum —
Platinum-Iridium Pt —90Pt; 101Ir 1,000 — 12

* Hoskens Alloy, good robust couple, but corrodes if exposed to air or gases above red heat.

#x Chromel-Alumel is resistant to corrosion, but alumel suffers from hot shortening and becc
extremely brittle above red heat.
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FOR THE CERAMICS INDUSTRY IN ISRAEL, AND
“THODS FOR THEIR RECOVERY

H. RADAI

srael for the ceramics industry are not concentrated in one
est quality and are not homogeneous.
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REPORT ON A STUDY TRIP TO THE U.S.A. IN THE FIELD OF CERAMICS

B. ROSENTHAL
Lapid Ceramic Works, Tel Aviv

Mrs. Rosenthal visited educational institutions and ceramics factories in the U.S.A.
and learned production methods of the American ceramics industry. She made
several proposals concerning improvement of the quality and design of our ceramic
products, solution of shipment and other economic problems, in order to facilitate
the marketing of these products to the American buyer.

Prof. West of Alfred University established a method of beneficiation of our raw
material Negev 53. After passing the stages of beneficiation this material could be
used successfully in the ceramics industry.

———

REPORT NO. 16 OF THE CERAMICS RESEARCH ASSOCIATION

P. SCHREINER
Ceramics Research Association, Haifa
Sewer Pipes

The best raw material of Israel and the most desirable composition of the mixtures
for the production of sewer pipes have been investigated and determined in the
laboratory of the Association.

The best raw materials are:

1) Clay No. 50 from Wadi Hathira; 2) clay No. 53 from Wadi Hathira (remainder
after selection); 3) sandstone from Wadi Hathira; 4) gneiss from Eilat.

Chemical and physical properties of these raw materials are given in detail.

An investigation has also been undertaken to find the most suitable material for
loam-glazing the pipes. Two kinds of raw materials have been checked: volcanic
ashes found in the vicinity of Gazit settlement and red material from Tel Yeroham.

Laboratory and pilot plant tests were carried out to produce glazed pipes. The
pilot plant tests have been completed successfully in the Harsa factory.

A short description of the major features of international standards for sewer
pipes is given.

We tested the pipes for their properties, which were found to comply with highest
international standards.

It is concluded that glazed sewer pipes of a high quality could be produced from

local raw materials. Raw material not yet in use in the ceramics industry could be
exploited in the production of sewer pipes.



Department, Ohio State University, Engineering Experiment Station and the Armour
Research Foundation, Chicago.

The report deals with the various branches of the ceramics industry, its materials,
innovations, equipment, etc., as seen in the plants and factories. The production
of refractories, sewer pipes, fire bricks, sanitary ceramics, electrical porcelain in-
sulators, dinner wares, floor and wall tiles and ceramics is treated in this report.

CHEMICAL ANALYSIS IN THE CERAMICS LABORATORY

E. LANDSBERG-STAUB

Ceramics Research Association, Haifa

Dr. Landsberg-Staub compares the physical and chemical properties of raw ma-
terials for the ceramics industry and discusses the relation between chemical and
physical analyses in a ceramics laboratory. Chemical analysis has two aims: a) control

of the homogeneity of the raw material, b) determination and computation of
batches and glazes.

Different methods of chemical analysis by fusion are compared, and a complete
procedure for analysis of ceramic raw material is given.

Silicates are determined by a combined method of three different methods: 1)
the one of Salmang (an improved A.S.T.M. method — fusion with HF, HCIO,,
HNOj; mixture!'2; 2) the method of Flashka3 treating the material with NH,F,
3) the traditional method of fusion with soda.

Al, Ca, Mg, are determined by the generally known and accepted methods.

Dubosc colourimeter is the ideal instrument for Ti determination. A method for
Fe determination with this colourimeter is described. Soluble salts should always
be determined, even in sands.

The various methods have been tested by Dr. Landsberg-Staub in the laboratory

of the Ceramics Research Association of Israel, and the proposed procedure was
established there.

REFERENCES
SALMANG, C., 1952, Ber. d. deutsch. Ker. Ges., 92, 386.
2. Standard Methods of Chemical Analyses of Soda-Lime glass, Am. Soc. Test. Mat., 1943, 14.

FLAscHKA, 1949, Ein Beitrag zur Silikatanalyse, Flussiure-Oxalsiure-Aufschluss, Zzsch. F.
Anal. Chem., 129, 326.

4. Cory and SACKON, 1953, Anal. Chem., 25, 624.
1952, Chem. Abstr., p. 5481.

6. ScHUETZ and ANTONI, Sprechsaal, 86, 49.



ACTIVITIES OF THE CERAMICS RESEARCH ASSOCIATION—FIVE YEARS

E. WiISHINSKI
Ceramics Research Association, Haifa

In the five years of its existence, the functions of the Association have included
applied and basic research, vocational training and consultation.

For maximum benefit to individual producers and the ceramics industry of Israel,
the Association is primarily concerned with basic research. Plans are being made
for laboratory, pilot plant and plant tests on the application of local raw materials
in the ceramics industry. Courses will be extended to production engineers and works
foremen on the modern methods of production control and on new production
processes.

Efforts are being made to gain the confidence, support and cooperation of a
greater number of ceramics producers by giving more consideration to the con-
sultation department.

DRYING CERAMIC WARES

G. A. KIRKANDALE
Ceramics Specialist, U. S. Operations Mission, Israel

The drying of ceramic wares from dinnerware to firebricks is one of the most com-
plex problems and is very often overlooked by the manufacturer of ceramic articles.
Moisture in the ware causes trouble in firing.

Drying is concerned with the removal of the mechanically combined water in
the plastic clay. A dry ceramic ware is obtained mostly by evaporation of this water.
The mechanism of the evaporation process is clearly defined and outlined. The
ceramics dryer dries by evaporation in three stages. During the first stage water is
removed while the body shrinks. In the second stage the water that remains in the
pore spaces of the body after shrinkage ceases, is removed. The third stage
involves the removal of the final water that remains adhering to the grains.

Desirable conditions of air supply and circulation humidity, temperature and
time of drying should be controlled very carefully in the drying process in order to
produce a uniform product and to reduce losses due to insufficient drying or rapid
drying.

REPORT ON A STUDY TRIP TO THE U.S.A. IN THE FIELD OF CERAMICS
APRIL—NOVEMBER, 1954

I. UNGER

Naaman Ceramic Factory, Haifa
Chairman of the Ceramics Research Association

The visit was dedicated to a study in educational and research institutions and in
ceramics plants and factories.
Mr. Unger visited the Ceramic Department, Alfred University, N.Y., the Ceramic
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