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PREFACE

The dielectric constant and loss data presented in this report

were measured at the Laboratory for Insulation Research of the

Massachusetts Institute of Technology, Cambridge, Massachusetts, by

W. B. Westphal. This work was performed between 1 Feb 1972 and 30 Dec

1974 under Contract F33615-71-C-1274, Project No. 7371, Task No. 737101,

and Contract F33615-75-C-5020, Project No. 7371, Task No. 73710126,

for the Air Force Materials Laboratory.

This report was submitted by the author for publication in

September 1975.

The work was administered under direction of the AF Materials

Laboratory, with Mr. D. J. Evans (AFML/PLJ) acting as project

engineer.
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I. INORGANIC COMPOUNDS

Aluminum oxides

Coors 96% Al 2 03 ceramic Coors

T0C 1000/T°K Resistivity

p (ohm-cm)

500 1.29 6.6 x 108

400 1.49 2.0 x 1010

322 1.75 6.0 x 1011

226 2.00 3.8 x 1013

158 2.32 8 x 10 1 4

84 2.80 3 x 1016

66.5 2.95 2 x 10 17

25 3.36 1.5 x 1018

*
Extrapolated value, not measured.

Duramlc HT-960, 96% Al 203 ceramic Duramic Products, Inc.

°c HS 10o2  10o3 to4 10 5 106  107 o 9  3x10 9

25 g 9.33 9.33 9.32 9.32 9.32 9.31 9.29 9.28
.t ,00393 .00293 .00182 .00191 .00182 .0023.1 .00668 .00526

104 tan 6 4,2 3.1 1.95 2.05 1.95 2.5 7.1 5.6
o 2.18-13 1,61-12 1.01-*1 1.06-10 1.01-9 1.23-8 3.71-6 8.75-6

100 '1 9.43 9,43 9.42 9.41 9.41 9.40 9.37
X" .0113 .0065 .0044 ,0036 .00272 .00243 .0073
104 teii 6 11.9 6.9 4.7 3.63 2.9 2.6 7.8
o 6.23-13 3.6-12 2.46-11 2.0-10 1.51-9 1.28-8 4.05-6

200 O' 9159 9.57 S.55 9.55 9.54 9.54 9.50
i'. ,0ja .0294 .0102 .0043 .00%6 .0040 .0089
10' tan 6 76:9 30.8 10.7 8.9H 3.9 4.2 9.4
0 4.09-12 1.63-11 5.67-11 4.71-10 3.12-9 4. 12-8 4.93-6

300 K 10.42 9.95 9.79 9.72 9.69 9.68 9.63
0C .911 .246 .0759 .0263 .0147 .0103 .0112

IOU 6 . .0 ) .00775 .00271 .00132 .00106 .00116
0 5.09-11 1.36-10 4.21-10 1.46-9 8.18-9 S.41-8 6.2-6

400 K' 13.26 10.79 10.12 9.96 9.87 9.15 9.79
€" 5.45 1.32 .324 .0972 .0395 .0197 .0137
tea 6 .411 11224 .0321 .00977 .0040 10020 .00140
o 3.03-10 7.34-10 1.4-9 5.4-9 2.19-8 1.04-7 7.6-6

5 e' 21.0 13.96 11.0) 10.31 1u,11 10.04 9.95Z
it 42.4 6.63 1.9 .367 .107 .038 .0172
tan 6 2.015 .469 .144 .0375 .0106 .0038 .00173

o 2.35-9 3.7L-9 6.85-9 2.14-8 5.954- 2.-7 9.SS-4

1



Aluminum oxides

Foam Supplied by Rickwell International Corp.

'0 V 300 Mliz I (Uiz 3 GHz 8.52 GHz 14 GHz

-300 K 1.1171 1.11760 1.11560 1.11370 1.11150

tan 6 .00015 .00015 .00015 .00007 .000005

-1j0 K 1.1165 1.11680 1.11550 1.11320 1.11180

tan 6 .00012 .00013 .00012 .00011 .00001

14 K 1.11160 1.11630 1.11550 1.1160 1.11330

tan 6 .00011 .00008 .00009 .00008 .000038

400 K 1.1179 1,1180 1.11550 1.11550 1.11410

tan 6 .00015 .00050 .00035 .00017 .0000015

Mulllte, hot-pressed, Air Force Materials Laboratory

at 8.52 GHz

T0C K tan 6

Dried In vacuum 25 6.38 .00061
oven at 1500C

In equilibrium, 25 6.387 .0021
room humidity 98 6.37 .0029

206 6.39 .0037

313 6.37 .0052

451 6.37 .0091

575 6.41 .0103

607 6.42 .0101

746 6.43 .0095

373 6.38 .0065

28 6.38 .0020
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Alumina cements Green Refractories Co.

At 300 Mhz, 25'C

Sample K tan 6 Densisy Sample K tan 6 Density
No. (g/cm ) No. (g/cm3 )

1 6.31 .0089 2.707 26 6.24 .0113 2.567

2 6.19 .0109 2.608 27 6.42 .0119 2.629

3 6.14 .0110 2.56b 28 6.35 .0108 2.622)
25 6.02 .0116 2.453 29 6.58 .0096 2.736

Castolast G at 300 MHz, 250 C Harbison-Walker Refractories

Sample K tan 6 Density K tan 6 Density
No. (g/cm3 ) (glcm3 )

R-1 6.87 .0080 2.691 1-2 6.79 .0073 2.689

R-2 6.75 .0103 2.682 1-3 6.75 .0075 2.674

R-3 6.66 .0096 2.665 1-4 6.59 .0073 2.664

I-I 6.83 .0070 2.678 1-5 6.79 .0077 2.663

Alumina cements, at 300 Mfiz Kaiser Refractories

Sample Drying K Lan 6 Density
No. T (gcm )

3-8 260 7.07 .0073 2.819

4-7 400 6.27 .0063 2.734

5-7 600 6.25 .0062 2.719

6-6 800 5.95 .0050 2.644

20-1 600 5.78 .0096 2.584

11-1 600 6.22 .0072 2.762

19-5 600 5.97 .0072 2.666

3



Beryllium oxide plus silicon- National Beryllia Corp.
nitride ceramic

Niherlox, at 8.5 GHz, 25 0 C

K tan 6 K tan 6 K tan

No. 5 Face 1 7.23 .00124 7.18 .00115

2 7.24 .00120 7.18 .00116

Average 7.20 .0Q)12

No. 20 Face 1 7.37 .00162 7.32 .00115

2 7.36 .00170 7.32 .00114

Average 7.34 .0014

No. 100 Face 1 7.94 .00339 7.77 .00355

2 7.93 .00170 1.92 .00284

Average 7.88 .0030

Niberlox 5, at 8.5 GHz

T0C K iau 6

25 7.29 .0011S

132 7.40 .0011

207 7.46 .0011

314 7.56 .0012

494 7.7? .0014

588 7.80 .0015

704 7.91 .0024

781 E.00 .0035

900 3.08 .0046

1002 8.19 .0060

4



Boron nitride, hot-pressed, Carborundum

with BN fibers, at 8.5 GHz

Sample Pc T°C

1 25 3.331 .00015 + .00006

1, reversed 3.314 .00014

2 3.323 .00006

2, reversed 3.330 .00008

1 + 2 stacked 3.330 .000115 + .00002

I + 2 reversed 3.321 .000125

1 + 2 100 3.33 .000111 + .00005

201 .000107

300 .00015

373 .00018

421 .00017

501 .00019

600 .00021

711. .00024

800 .00038

31 .00009

Limit of error -.01 + 0.5.

Yarn and matrix, Philco-Ford

Sample BN-3DX-V, at 8.5 GHz

Face 2

K tan 6  T0C K tan 6

25%C, as rtceived, Face 1 2.862 .00293 25 2.88 .00015

Face 2 2.897 .00334 200 2.89 .00011

vacuum dried, Face 1 2.871 .00012 400 2.88 .00020

Face 2 2.898 .00015 600 2.87 .00006

800 2.87 .00011

1000 2.89 .00072

80 2.88 .00007

1'5



Cadmium telluride

IRTRAN 6, at 8.52 GHz, 24 0C Eastman Kodak

K tan 6 o [ohm-cm]f'

10.45 + .03 .024 + .004 1.1.8 x 10-

Ferr ites Emerson & Cwrming, Inc.

E&C Samples A b, 3

Sýamj~

Frequency, M~iz it/0

1 13.8 .482

18 49.7 44 13.2 .231

55 16.8 30.2 - -

80 12.8 22.7-

189 12.24 36.6 - -

300 3.17 26.0 13.01 .195

350 2.93 22.37 - -

510 1.246 10.17 - -

580 .905 9,02 - -

650 .813 8.55 - -

1000 - .234 7.67 12.34 -

Sam.ple B

1 . - 13.3 .427

18 51. 78. 13.2 .171

55 12.0 32 - -

80

189

300 2.39 23.2 13.36 .116

350 ---

510-

580 - -

650 .800 8.16 - -

1000 -. 336 7.64 13.28 <.02

6



Mlagnesiuim fliioridp, hot.-pressed, East ran Kodak

.RTI'PAN I

H' 2iz 102 O 130 10 11 I;' IxQt ) 8.5x12

2q • ' 5. 31 5.31 5. 31 5. "1 .h). 0.'•.. '

410" " .8 4. 3.2' .0 3 •7•8. .'

]04 tar .9 .84 .6 .38 , .

2,?F-14 2.5e-13 1.bE-12 IIE-Il I *4E-t" i ,4F-9 2 -6 .F.

100 ." 5.40 5.38 5.36 5.34 5.33 5. 1.35

.4i0 '" t.05 8.89 7.86 4.89 4.3 4.89

10 tan 1.12 1.65 1.46 .92 .8 .9 1.'

3.3E-14 4.9E-13 4.4E-12 2.7E-11 2.4E-!0 2.-E-9 2.IE-b

ZOO C" 5.52 5.45 5.45 5.44 5.44 5.43 5.47

W 30.8 17.4 14,3 9.26 6.073 6.0 10.
4

10W tan 5.57 3.19 2.62 1.b0 1.22 I. 2.0

,1 1.7E-13 9.bE-13 7.9F-12 5.4E-11 3.7.-10 i.3F.-9 2.6.-6

300 , 5.69 5.65 5.65 5.63 5.63 5.61 5.S9

-& C 29. 107 46.7 23.3 12.6 9.0 15.7

104 tan 51.8 18.9 8,26 4.14 2.?3 1.6 2.R

I1. b...-1- (1 6. -I 2' .6E:-11 1.3F-10o .F- 10 5, 1 F-9 ").7F-6

4U( ' 5.85 5.79 5.77 3.76 5.75 5d4 5.72

.149 .034 .0114 .00536 .00276 .Go01 1 2..9

104 tart 25.. 58.8 19.7 9.31 4.80 31.0 4.0

S 8.3E-12 1.9E-i. 6.3E-.1l 3.E-13 1.5E-9 4.5E-9 5.4E-6

500 '1 7.06 6.21 5.99 5.95 5.93 5.91 _.87

" 110.86 1.29 .202 .03I7 .0105 .0067 .0031

tatf 1.538 .209 .0339 .06566 .00177 .00111 .00051

6.E-10 7.2E-10 I.IE-9 1.90-9 5.9?-9 1.7E-8 7.3E-6

532 " 5.91

44,GO 3: 4 .3

10 tan 5 8

68. 1>-6
5.325 !).1

'5.25 5.32 12 5.12 5.31 5.31

10 4 11 17 8 12.9 9.53 7.97 ;.31 6 9
4 

17t0 tan 6 3.35 2.42 1.79 1,50 1.38 1.3

9.99-14 1, 2X•-13 5.3E-12 4.4h-I 4,-10 3.8E-9

• - =- • ., , -- . . . . . .. .. . . .. . . .. ..... . . ...



Magnesium fluoride, hot-pressed

IUTRTN I (cont.)

Comparison of 4 samples at 8.5 GHz, 25 0 C

K' 104 tan

Sample 1 Face I up 5.276 2.3

Face 2 up 5.275 2.2

Sample 2 Face 1 up 5.276 2.2

Face 2 up 5,273 2.0

Sar.le • Face 1 up 5.272 2.4

Face 2 up 5.274 2.0

Saxmle 4 Face I up 5.283 1.9

Face . up 5.285 2.1

The upward fate receives in•cident energy. Sample was

reversed and rotated 90° for second measurement.

Measured density of sample 1 at 250C: 3.171 g/cm3

Uagnesium oxide crystals Department of Metallurgy,

Chemical analysis of single crystals Ceramics Laboratory, MIT

Spicer Semi- Nak Srier e;1
3-N elements Norten Ridge 4-N iV

Al 70 ppm 10 ppm 10 pPm IJ ppm 10 ppm 100 ppm

Ca 100 50 50 5 5 1

Cr - - 10 - - 10

Cu 5 10 10 5 to 10

Fe 20 50 50 10 50 1.0

Mn 10 10 5 10 - -

Si 50 50 10 50 5 10

Zr - - - - -

Total 305 180 145 90 80 140
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Magnesium oxide crystals

1000/T (0K)
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Magnesium oxide crystals (cont.)
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Cr-doped magnesium oxide University of Colorado

Comparison of pure and Cr-doped magnesium oxide crystals

Dielectric constant (K)

Sample Freq.,Hz 100 1 M

Pure 10.13 10.16 + .15

.068% Cr - 9.95 + .2

.3% Cr 10.10 10.07 + .3

L W T

Pure 1.045 .463 .222-.223

.068% Cr .8818 .554-.563 .260-.281

.3% Cr .980 .425-.458 .234

Note: Measurements limited in accuracy by irregular

dimensions of samples.

Magnesium oxide Eastman Kodak

IRTRAN 5, transparent ceramic

Density: 3.57 g/cm 3

At 25 0C

Freq., Hz K tan

102 9.82 .0014

8.5x10 9  9.72 .00045

I1



Spinel, hot-pressed

Coors' magnesium aluminate ceramic, at 4.3 GHz Coors

T0 F K tans

2 8.101 .00012 - .0005

34 8.119

51.8 8.127

61 8.135

75.8 8.145 + .01 .00012 + .0003

96.2 8.155

115.9 8.167

133.2 8.179
149.7 8.191
184 8.217

200.2 8.229 .00012 + .0005

At 76°F AK/AT - .000609F.

Silica

Dynasil 4000, at 3 G~z Dynasil

TfF K tan 6

2 3.8205 .00010

33 3.8Z., ,L

78 3.8225 + .005 .00010 + .00002

104.2 3.8232

124.2 3.8237

130.8 3.8240

157.8 3.8245
169 3.8250
199.8 3.8261 .00010

At 780? •/AT - .00002680F.

Note: The values of Ke included thermal dimension change effect.
The true dielectr c constant Ke cav% be computed when thermalexpansion linear coeffcient known: *corr - meas'(l+2cT).
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Silica fiber AS-3DX 

Philcov-Ford

Sam_ l, as received, 25 0C 1 GHz 
3 GHz

K tan 6 K tan 65ZD-1 Face 1 3.130 .00794 3.049 .00826Face 2 3.046 .00765 3.051 .00836

2 Face 1 3.001 .00176 2.976 .00183

Face 2 2.973 .00189 2.964 .00202
3 Face 1 3.159 .00815 3.118 .00850Face 2 3.135 .00812 3.106 .007924 Face 1 3.031 .00159 3.005 .00212

3.007 .00151 2.997 .00187

5ZD-1

1 Ghz 
3 GHz

T C K tan 6 K tan 6
SAfter oven Face 1 25 3.025 .00192 3.013drying 25 2.991 .00238 3.010 .00283
Mbieut Pace 1 25 3.025 .00424 2.960 .00479Face 2 25 2,966 .00434 2.985 •00458Face 1 119 3.047 .00236 3.046 .00

215 3.022 .00102 3,025 .00110305 3.005 .00105 3.012 .O0095401 3.003 .00123 3.010 .00108500 3.001 .00163 3.007 .00126
35 3. C "8 .00114 3.014 .002,50

14



Silica fiber AS-3DX (cont.)

Sample 5ZD-2 1 GHz 3 GHz

T°C K tan 6 K tan S

After oven Face 1 25 2.950 .00068 2.957 .00093
drying Face 2 25 2.993 .00095 2.938 .00131

In H.T. holder Face 1 25 2.949 .00103 2.953 .00119

101 2.961 .00085 2.958 .00099

211 2.955 .00078 2.960 .00086

301 2.954 .00102 2.962 .00085

403 2.955 .00115 2.960 .00104

499 2.956 .00136 2.965 .00116

19 2.950 .00086 2.955 .00097

Sample 8.52 GHz

T°C K tan 6

5ZD-5 Face 1, as received 25 3.131 .00706

Face 2, if 25 3.127 .00600

6 Face 1, " I 25 3.068 .00198

Face 2, " i 25 3.074 .00195

5 Face 1. dried 25 3.071 .00115

Face 1, ambient 25 3.074 .00332

38 3.072 .00329

130 3.061 .00092

160 3.056 .00072

212 3.054 .00057

265 3.049 .00057

317 3.045 .00065

373 MO47 .00067

433 3.053 .00070

28 3,071 .00086



Silica fiber AS-3DX (cont.)

Spe 
8.52 GHz

5ZD-5 T°C K tan 6Ambient 25 3.076 .00353
344 3.041 .00054
503 3.038 .00060
604 3.036 .00090

697 3.033 .00101
793 3.028 .00124

22 3.059 .00052
5ZD-6 Oven dried, Face 1 25 3.049 .00074

Face 2 25 3.053 .00077
In H.T. bolder, Face 1 25 3.050 .00112

139 3.050 .00112
198 3.041 .00051
313 3.039 .00056

400 3.035 .00064
501 3.037 .00074
609 3.029 .00090
694 3.026 .00106
771 3.025 .00123

22 3.044 .00035
5ZD-7 

14 G~lz

As received, Face 1 25 3.082 .0129
rotated 900 25 3.083 .0117

As received, Face 2 25 3.104 .0069
rotated 900 25 3.096 .0071

Oven drioed, FUze 1 25 3.038 .0044
rotated 900 25 3.040 .0040
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Silica fiber AS-3DX (cont.)

Sample 14 GHz

5ZD-8 T0C K tan 6

As received, Face 1 25 2.983 .0058

rotated 900 25 2.979 .0071

As received, Face 2 25 2.973 .0034

rotated 900 25 2.950 .0034

Oven dried, Face 1 25 2.950 .00121

rotated 900 25 2.948 .00148

25 2.95 .00096

112 2.95 .00062

201 2.94 .00058

296 2.95 .00061

370 2.94 .00069

482 2.94 .00105

511 2.95 .00112

50 2.95 .00052

5ZD-9 24 Glz

As received, Face 1 25 3.116 .01127

rotated 900 25 3,1il .01155

Oven dried, Face 1 25 3.085 .00358

rotated 900 25 3.081 .00348

Redried, Face 1 25 3.082 .00321

In H.T. holder 25 3.083 .00495

110 3.08 .00354

197 3.07 .00178

309 3.06 .00197

408 3.06 .00150

492 3.05 .00117

584 3.04 .00093

676 3.04 .00132

797 3.03 .00!31

18 3.04 .00071
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Silica fiber AS-3DX (cont.)

Sample 24 GHz

5ZD-10 T0C Ktan

As received, Face 1 3.013 .00317

rotated 900 25 3.006 .00305

Oven dried, Face 1 25 2.987 .00099

rotated 900 25 2.999 .00113

Redried, Face 1

In H.T. holder 25 3.000 .00154

99 3.002 .00118

204 3.00 .00064

289 3.00 .00061

380 2.99 .00068

481 2.99 .00064

:98 2.99 .00079

680 2.99 .00093

799 2.98 .00128

17 2.999 .00079

Silica fiberailicone coated Raytheon Co.

At 8.5 GIIz
As received Satale F Sample 0

K tan 6 K tat

?ace I win 3.173 .00568 2.966 .00268

,nax 3.190 .00557 2.979 .06270

Face 2 min 3.185 .00585 2.987 .00279

max 3,i76 .00601 3.000 .00271

After 24 hra. iEitOc. vac. oven

9ace ! 3.160 .00431 2.985 .00230

Face 2 3.1-0 .00425 2.990 .00232

18



Silicates

Borosilicate coating Supplied by Rockwell International Corp.

To C 8.52 0Hz- 14 GHz

-300 K 2.35 2.30

tan 6.0030 .0030

-170 K 2.40 2.35

tan 6.0050 .0050

74 K2.45 2.40

tan .01630 .0160

4uuJ K 2.50 2.45

ra 6.0180- .0200

Coraing 7971 Class Corning

At 4 GiHz

TFKmeas tan 6

4 4.01156 .00014 + .00003

10.6 4. 011.182

77.7 4.014506 + .003 .00015 + .00003

94.2 4.01530

111.2 4.01577

127.5 4.01693

143.2 4.01740

159.4 4.031777

173.3 4.01882
182.1 4.01935

192.3 4.01982 1
226.1 4.02051 .00016 + .00003

Note: The values of Ke included thermal dimension change effect.
The truie diel ct tc tonataut ic~ can be computed wh4,n the~rwl
expansion linear coefficient (&3'ls knouii: io-r ' Kma/(t+2aT).
The temptrature coefficient of dielectric constant AK fsATI.8
.0000377, which comparen favorably with the corresporwin values
for Corning, 7940 fused hilica and single-crystal spine1 of
.0000397 anJ1 .000702 reapectively.
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Silicates

Pennvernrnn glass PPG Industries, Inc.

Resivstivity in ohm-cm

T 0C 60 Hz 1 kHz

21 6.,5E10 8.63E9

50 1.7EI0 4.03E9

75 6.2E9 1.87E9

100 2.60E9 8.14E8

125 7.8E8 3.65E8

150 2.02E8 1.45E8

175 6.08E7 5.18E7

200 1.88E7 1.78E7

225 6.55E6 6.40±E6

250 2.74E6 2.57E6

275 1.20E6 1.12"E6

300 5.24LE5 5.12E5

325 2.5ýZBi5 2-50E5

350 1.43E.5 1.37E5

Freq., Rz 60 1 k I m
K 8.41 7.74 7.24

P.F. .059 .0302 .0107

Float Glass

?C 60 Rz 1 kHz 60 HZ I1kHz
-pQ p To C 0

25 6,12E,10 7,55E9 200 3.85E7 M.E7
s0 3.2E10 4.999 225 1.33E7 1.33E7
75 1.2El0 2.65E9 250 5.3E6 5.3E6

V1(0 4.899 1.22E.9 275 2.1596 2.15E6
125 1.S919 5.IEB 3*00 1.06fl6 1.0(6E
150 3.8E8 2.17i88 325 4.75R5 4.5E
175 14,2ZE0 9.4E7 350 2-55E5 2,5S5E

Preq.*ajz 60 2 1k 1I8
1C 8.38 7.87 7.05

.56 .030? OLUO
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Silicates

P-18 PPG Industries, Inc.

ToC 60 Hz 1 kHz

25 5.30EI0 7.44E9

50 1.87E10 3.31E9

75 6.34E9 1.56E9

100 2.02E9 6.55E8

125 4.92E8 2.57E8

150 1.18E8 8.09E7

175 3.28E7 3.10E7

200 1.04E7 1.04E7

225 3.68E6 3.68E6

250 1.47E6 1.47E6
275 6.36E5 6.36E5

300 2.90E5 2.90E5

325 1.42E5 1.42E5
350 7.32E4 7.32E4

Freq., Hz 60 1. k 1 M

K' 8.62 7.96 7.49

P.F. .0655 .0168 .0115

Silicon nitride ceramic Raytheon Company

T°C K tan 6
As received 25 4.627, 4.637 .0035, .0028
Partially dried 25 4.606 - 4.613 .00187, .00175

In H.T. holder 25 4.61 .0024

200 4.60 .0013

419 4.61 .0011
607 4.60 .0023

713 4.62 .0043
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Silicon nitride with MgO, hot-pressed Air Force Materials Laboratory

Experimental
At 14 GHz

Against short X/4 away

Thickness T0C K' tan 6 K? tan 6

(cm)

Face 1 .381 25 8.286 .00699 8.26 .00756

Face 2 .381 25 8.289 .00780 8.24 .00793

Face 1 .279 25 8.285 .00645

Face 2 .279 25 8.286 .00667

Face 1 .270 108 8.28 .0070

197 8.30 .0062

308 8.33 .0065

403 8.34 .0072

494 8.35 .0083

Silicon nitride, hot-pressed Air Force Materials Laboratory

with 3 w/o MgO 4 5 w/o 3N, experimental

At 14 Gliz

T0C K tan 6

Face 1 25 8.295 .0436

f&ee 2 25 8.250 .0440

98 8.22 .0413

213 8.21 .0415

299 8.22 .0418

396 8.24 .0425

500 8.36 .0431

29 8.18 tN404

Zinc uplenide Eastman Kodak

ITRATW 4, at 8.52 GUz, 24 C

K tat, 6 o (okm-cm]" 1

10.08 .0063 3.0 x 10-4
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Zinc sulfide (95% sphalerite, 5% wurtzite) 
Eastman Kodak

IRTRAN 2, at 8.52 GHz, 24 0 C

K tan 6 a fohm-cmJ-i

8.62 .00152 6.18 x 10-4

II. MISCELLAN0OUS INORGANICS

Gypsum board (sheet rock) Supplied by The Sippican Corp.
(CaSO4 "2H 2 0)

Freq., Hz 60 50 k 500 k 3 M 100 M
As received K 9,7 2.53 2.45 2.34 2.32

tan 6 .92 .0805 .0225 .0125 .0088
Dried K 1.875 1.820 1.802 1.788 1.765

tan 6 .0172 .00591 .00526 .0050 .0061

Shale rock 
Supplied by Raytheon Company

Sample 0, Ell

50 Z Hz MHzTC K tan 6 T°C K tan 6 T0C I tan 6
19,5 417. .810 19.5 10.3 .316 19.5 7.60 .20957 640. .564 57 14.9 .486 57 9.38 .29382 540. .710 74 17.54 .591 81 10,2 .429110 475. 1.27 114 20.4 .660 111 1.0 .435163 390. 1.17 134 20.9 ,646 159 9.30 .554204 350. 1.31 157 19.9 .597 218 8.20 .264339 742. 4.75 224 11,9 .360 325 7.42 .213420 117. 6.63 259 10.7 .324 426 9.16 .100308 10.5 .195

312 10.3 .197
432 11.2 .242

100 RZ.
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Shale rock Raytheon Company

Sample D, 3 GHz, E

T°C K tan 6

25 5.12 .037

100 5.26 .055

200 5.27 .047

250 5.19 .036

299 4.94 .037

352 5.19 .050

400 5.40 .079

450 7.34 .049

Shale rock Raytheon Company

Various samples, electric field
oriented with respect to laminar
structure

Sa&Wla/Fiald Freq.. LHa 50 1 H 10 H 30 H 100 H 300 H I G I G

A, Ell i - 19.7 14.52 11.5 8,3 S,5,34 5.24 520

tan 6 - .212 .257 .276 .3N9 .0182 .0.74 .025

0 3.39E5

A, E ,k I 9.3C 6.37 .52 S.85 5.80 -

tan 6 .171 .0235 .0217 .0181 .0142 - - -

B. ea1 , 172 11.58 7.30 6.62 4,.05 5,44 5.18 4.97

tan 6 .313 .46) .267 .180 .102 .108 .079 .049

I, E IC. 102 7,55 5.65 5.50 5ý44 - - -

tan 6 .359 .237 .0917 .061 .040 - - -

E, liI 264 10.9 7.65 6.72 6.00 5.35 5.15 5.12

tan 6 2.60 .322 .219 .176 .130 .0917 .061 .037

D, E L S$.) 1.62 5.92 5.58 5.10 - - -

tan 6 .556 .236 .139 .140 .067 - -
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Shale rock, oil-rich Raytheon Company

EU

Freq., Hz 50 1 M 10 M 30 M 100 M 300 M I G 3 G

K 4.68 3.12 2.95 2.88 2.83 2.79 2.76 2.73
tan ..118 .0384 .0339 .0312 .0272 .0264 .0261 .0254

III. ORGANICS
Polyimide laminate AL-300 Atlantic Laminates

At 220 C

3 GHz 8.5 GHz
Stan 6 K tan 6

Best value 4.48 .0132 4.412 .0137

Temperature run on stacked sample, 8.52 GHz

Sample
thicknessT°C tan 6 (cm) Comments

23.5 4.16 .0097 .635
98 4.30 .0104 .622

198 4.41 .0116 .611
284 4.50 .0116 .599 Smoke detectable
336 4.52 .0W25 .597 Noticeably soft
426 4.01 .0142 .633 Smokin8 profusely
458 2.605 .0097 .824 too much smoke, gelatin-

like softiess, rapidly
expamwing

261 2.025 .0046 1.003

25



Plastic ropes Condex

At 25°C, electric field
parallel to sample axis

Condex Tri- Condex "Glastran"
Frequencies Laminar Urethane rope

100 kHz K 4.77 4.50 4.88

tan 6 n043 .047 .0128

1 MHz K 4.51 4.22 4.80

tan 6 .062 .060 .0167

10 MHz K 4.07 3.88 4.73

tan 6 .061 .055 .020

100 MHz K 3.78 3.66 4.55

tan 6 ,067 .060 .026

1000 MHz K 3.5 3.4 4.2
(extra-
polated) tan 6 .076 .066 .034

Styrofoam FR Dow-Corning

At 25°C

Freq., GUz K tan 6

2 Stacked coax at i and 3 1 1.0335 .00005

3 1.0323 .000077

1 Cylinder 8.5 1.0372 .000109
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Sylgard 188 Dow-Corning

250C -550C

Freq., Hz K tan 6 i tan 6

100 2.858 .00292 3.332 .00239
1000 2.854 .00198 3.330 .00271

1500 2.853 .00197 3.329 .00286
8000 2.849 .00191 3.327 .00329
10000 2.849 .00190 3.326 .00332
10 5  2.844 .00178 3.317 .00318
106 2.841 .00152 3.308 .00377

107 2.839 .00165 3.301 .00665

Silastics Dow-Corning

Samples E-1600 140 at 8.52 G~z

A C
T°C K tan 6 T°C K tan 6

18 3.046 .0193 25 2.740 .0133
-8 .0234 0 2.775 .0166

-19 3.128 .0204 -24 2.808 .0191
-40 3.118 .0117 -33 2.813 .0183
-77 3.091 .00653 -42 2.815 .0155

-195 3.126 .00598 -63 2.798 .00846

-80 2.778 .00428
-100 2.760 .00231

25 2.99 .0118 -130 2.758 .00244

-151 2.767 .00256

-195 2.791 .00221

Estimated value, nut measured.
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Silicone resin Dow Corning

At 8.52 GHz, 22°C

Material K tan 6

X-12546 3.381 .00768

XR-43117 2.885 .0176

Fiber samples E. I. Du Pont de Nemours and Company

At 8.52 GHz

Sample Orientation of electric T C K tan 6
No. field to surface fiber

direction

5230-126 arbitrary, 75 3.83 .0530

* same 150 4.03 .0775

same 300 4.15 .128

126 0°0 Ell 75 4.21 .0263

900, E.L 75 3.45 .0263

5230-127 arbitrary, 75 3.64 .0286

" "f same 150 3.71 .035
" , same 300 3.81 .063

127 00, Eli 75 3.96 .0236

300 75 3.83 .0238

450 75 3.55 .0232

90°0 E L 75 3.32 .0209

127 00, HU 300 4.15 .055

Tedlar E. I. Du Pont de Nemours and Company

At 25°C, 50% R.U.

Freq. 8.5 Gliz 14 GIL- 24 GHz

4.38 4.32 4.28

tan 6 .044 .0040 .035
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"TEFLON" TFE 7A E.I. Du Pont de Nemours & Company

Tc M oc 0 k 10k 100k IK 10K 100 M 300M Ic 3G 8.5c 140 24G

250 K 1,91 -- 1.91 1.912 1.912 1.912 1.91 1.91

10 tM 6 10.05 1.82 .60 .09 .14 <.1 - .6 .5 1.3 2.5 2.3 3.3

1. K 2.00 - 2.00 2.002 2.001 2.001 2.000 2.00

10 tam 6 S.00 .69 .13 .08 .16 .23 - 1.0 1.3 3.2 2.7 3.9 3.5

23 K 2.0$ - 2.051 2.050 2.050 2.04$ 2.047

10 tw 6 .06 .04 .04 .05 .13 .15 1.4 3.2 3.7 3.4 2.3 2.6 3.0

"TEFLON" PFA TE 9704 E.I. Du Pont de Nemours & Company

T°C U, 100 1 k 10k 100 k IX K 0 H 100 H 300 M I G 30 G .50 G 11A G 24 G

23 c 2.06 - 2.060 Z.058 2.015 2.052 2.049

l0 t. 6 .27 .20 .23 .35 .80 1.45 4.5 9.4 11.5 14.4 13.6 13.1 12.4

IS K - - - - - - - 2.043 2.041 2.086 2.034 1.034

10 tan 6 - 11.0 14.0 14.7 i4.5 14.1

100 i 2.03 L - - 2.031 2.029 2.027 - :.023

10 tan 6 4.05 .9 .39 - - 9.4 12.6 14.3 1,--

110 e. 2.01 2.010 -. 009 1.U007 1.004 2.002

0 t4a 6 24.6 3.96 .77 .40 .0 1.1 1.2 1.) 11.1 03,8 14.4 is.3

14 of - - - 1.06 1.979 A1 979 1.977 1.974 1197)

104 t6n 6 - 1.1 6.0 9.4 12.2 13.2 14.1

21D IV 1.9) - . - 1 .920 1.2 1.918 1.^1$ 1.021

104 to, 6 31.'. 1.7* .1 s .4w .43 1.6 . . . 1. 2 1.150e a 2.01 -.- -
1.0 ia 4 1.1,• 1.71 .-. .40 .83$ 1.2, - ----

10 4 6o .6 A 1t A .23 .3) .7) I.J .

outer bU.ac to 2Sec.
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"TEFLON" FEP N0O E.I. Du Pont de Nemours & Company

23°C 75°C 100°% 1500L 23
0 C

Freq. 4 4 4

Hz K 10 tan 6 K 10 tan 6 K 10 tan6tn 10 t0n'-

102 2.06 1.21 - - 2.03 6.01 2.00 32.3 2.06 1.49

103 .80 - - - - 4.42 .43

104 .89 - - - - 1.14 .13

105 2.43 - - - - 1.25 1.72

5X105 4.59 - - - - 1.59 3.85

10
6  5.30 - - - - 1.73 4.95

1.5%lO6 5.8 - - - - - 5.4

21106 5.9 - -

3.5i0O 5.6 - . - 5.5

107 2.05 5.3 - - - 2.5 2.05 5..

108 2.05 7.0 - - - -

31108 2.05 9.3 - - - - 7.5 - -

2xIO9 z.047 13.7 2.031 13.2 2.022 12.8 1.499 12.3 - -

11109 2.G45 11.6 2.029 13.3 2.020 13.8 1.997 1.. - -

8.5,;O9 2.043 9.0 2.027 10.3 2.018 11.6 1.994 12.8 - -

1.4rIO10 2.040 7.5 2.024 9.4 2.013 :1.1 1.986 12.4 - -

2.4110 oc 2.0o4 6.7 2.014 8.3 2.000 10.0 1.74 114. -

"VITON", at 240c E. . Du Pont de Nemours & CompMany

roq,, H," (oa 4ý t)"?

Ic. 78 .014.

1-0 30.31 .0127 . ,

1000 10.19 .0)49 1.VOW-10

104 4.39 .01310 i .121-1)

to11 A .148 . -

50'6.60 .19a AM
06 %'..99 .2)z. .0 1-

O.S.Ik0 .427 .194 1Mt

I. 813 •, Lv .176 8.941-6

6,101D ).64 .140
IN10O 3.3 .00951 51,AT- $

1210O9 ). 1|71 . P )1 [
9

)110 .02 .4

6I.S10' ).01 .0312
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Esscolam V 2T Electronic Space Systems Corp.

Standard Condltxuns

8.9 (31Z 14 !i.- 24 H1k

tedlar 2< .ds amplt' No. tara r tar. . tar,

Single ply2.7 .11 -. .12

3 72 e.17 - - 2.

_tt8 .0174 - .j'6

7 2 . ; .0175 277 01- 2 -

S 2.~ .1* ),7 .. 19: 2.

2Ply same 1 2 86k .013u, ".0-go ' .. 7 .1

.S .0132 4. 8k t,!22 .

.86 .01JS 2 . ZS G121 n .112

3 Ply same 1 2.Sa .01 7) - 2 -. 9 u lU

23 .01211 2.65. U.2 f) 1

-Ply same 2.38 .. 1~3 At 26

-~ ~~ ~~ -. .212. 2.8,1 22 271 .'&

3 2.S9 .0120 2.63 .1. '1 A, !9

iPlye uncnated 2.-88 .0108 2.6" .O.I 27

AfersoOt~_ 1 his. * dlstli2* v tr6 1t) t1
8

r5

SIngile ply I *9 19 - - .. .1

4I 2.V .v189 W. I . t t9 .01*

OIP 2,.Pt .1.19( -- (%11 ;.61

*01 ; 22v .0191 ;.R .1-6 ..'-11 .1)4

2M 01. VA21)? 4v9 fit01'S 2.;6 .iil

ft :9 .0398 ..8 1.011 71' %!381

2 22').01 a 2.~ al4 I2 .0hv



Cross-linked polystyrene General Electric Company

Standard conditions

Freq., GHz .5 1 3 8.5 14 24 90

K 2.54 2.539 2.535 2.535 2.535 2.531 2.85 + .05

tan • .00107 .00094 .00063 .00041 .00057 .00084 .0015 + .0005

After 48 hrs. 30/1 H2 0/NaCl solution

K 2.54 2.544 2.540 2.538 2.537 2.535

tan 5 .00142 .00127 .00107 .00054 .00083 .00108

Noryl SE-i General Elertric Company

Freq., MHz tan 6

100 2.639 .00135

1000 2.635 .00292

3000 2.629 .00545

Noryl SE-1-802 General Electric Company
Standard Conditions

Freq., GMz .5 1 3 8.5 14 24 90

K 2.71 2.706 2.699 2.696 2.691 2.69 2.5 + .1

tan u .0030 .00304 .00319 .00260 .00292 .0034 .005 + .003

After 48 hre. 30/1 H20/NaC1 solution

K 2.71 2.708 2.705 2.70 2.696 2.69

tan 6 .0031 .00281 .00325 .0031 .0039 .00336

Noryl GFN3 Geueral Elttric Company

Standard Condittons

Freq.,G,. .5 1 3 8.5 14 24 90

S3.12 3.11 3.10 3.09 3.08 3.06 2.85 + .1

tau 6 .0M32 .0033 .0037 .00453 .0049 .0053 .008 + .003
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Noryl GFN3 (cont.)

After 48 hrs. 30/1 K2G/NaCl solution

Freq., GHz .5 1 3 8.5 14 90

K 3.13 3.13 3.11 3.10 3.08 3.07

tan 6 .0034 .0C36 .0037 .0046 .0053 .0058

Silicone resin laminates Supplied by Liucoln Lab., M1T

Sample Freq,, GHz 1 3 8.5

581 Astro Quart- K 2.27 2.20 2.28

" "tan 6 .3015 .0011 .0014

E Glass K 3.33 3.42 3.38

tan 6 .0028 .00403 .0075

Polyester + Al + C MIT Bio-Medical

Polyester rtsin 'Laminac 4110, American Cyan&m÷id) 4 14.5%
(Bhakarr' purified Al powder) + various a&ounto of
&cetylene black a. indicated

Freq, Gli 3 5,5

0. 24? C

I 5 "0 5.18 4,90
tan 6d .167 .122 .68

""/Do 1.02 .946 .942

tan 6 .037 .W36 .0•12

0..82 C

'C I t 6.10 $.34

t•a A .351 .239 .172

10% 1.036 .962 .91
tan 6 .023 .03 .pitOa

Q.96% C

0 9.66 1.54 6.02

t ,• 6 ,IP23 .518 .236

LA,1/W I.04 .993 .921
tan 6 .021 "043 .040

1.92 C

. 18.7 11.05 .01
•.tan 64 ,4 ,a6l .W',

t:' /I% I.OA .94A ,'9

tem A .021 .038 .061
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Moplen 004 polypropylene Novamont

Error limits
T0C c Freq., GHz 1 3 for both freq.

25 K 2.260 2.254 + .005

tan 6 .00042 .00036 + .00005

100 K 2.15 2.14 + .03

tan 6 .00060 .00063 + .00005

Dialite 55 P687 laminate Supplied by RCA

3t wi0 Mqz

iC tan , T°C K tan6

-143 4,248 .0035) --15.5 4.333 .00594

-128.6 4.257 .00343 - 6.8 4.339 .00550

-119 4.262 .00328 0-b 4.351 .00700
-110 4.266 .00338 14.1 4.362 .00743

-101 4.273 .00371 24 4.370 .00783

- A9.5 4.289 .00397 25.6 4.373 .00790

- 84 4.282 .00449 37,1 4.379 .00857

- 47.6 4.309 .00499 47. 4.38 .00889

- 39.9 4.316 .00536 58.1 4.399 .00936

- 34,5 4,322 .00507 68.6 4,312 .01015
- 29.7 4.323 .00550 75.2 4.319 .0104
- 23.2 4.328 .00586

Fluorosint Supplied by RCA

At 300 MIz

Tc K T°C .: tan 6

-149 3.408 .0007l4 . 0001 -.. 0.3 3,481 .00074 O.G0I01

-11 3,7-13.6 3.482

2 k12. 'A 3.473 - 4.7 3,L463

-10 343 2.5 A. 484

8'P 3).t.75 22, , 3L.O5 .00074 .•005

'"- "'5 •. ," 7• 2, 3,*6

.. ,79 31 3,487 .0074 + .0001

~32 3.09 45.7 M.48

-44 1.479 54.7 3.489

402. 1.440 64.2 31400

N.A. 3.4481 ,j 7.53492



Gil laminate Supplied by RCA

At 300 MHz

00T°C K tan 6 TOC K tan 6
76.7 4.849 .0238 - 40A8 4.453 .0094
68.2 4.812 .0228 - 50..2 4.431 .0088
58.8 4.771 .0218 - 60. 4.415 .008148.3 4.731 .0197 - 70.5 4.401 .0076
39.2 4.691 .0190 - 80.9 4.384 .007028.4 4.649 .0176 - 90.7 4.373 .0064
12.1 4.593 .0156 -100.6 4.363 .00566.8 4.572 .01485 -113.6 4.347 .00494
0 4.555 .0141 -1.21.1 4.338 .0046-10. 4.524 .0126 -130. 4A332 .0043

-19.2 4.501 .0119 -140.3 4.322 .0041
-31. 4.472 .0107

RTV-511, unloadod

At 300 MHz Supplied by RCA

,00
T°C K tan 6 T°C K tanS-146.1 3.202 -0109 - 30 3,409 .0118-133.8 3.228 .0135 - 20.3 3.385 .0097

-122 3,.248 .0154 - 8.1 3.364 .0080
-3.1 3.266 .0170 + 1.7 3.347 .00;,
-160.8 3.280 .0186 10.8 3.332 .0068- 89.7 3.310 .0218 22.8 3.309 .00625
- 83.6 3.334 .0272 33.3 3.286 .0059- 68 3.388 .0269 43.6 3.252 .0054- 60.6 3.413 .0226 52.7 3.222 .0052- 50.8 3.423 .0186 63.2 3.135 .00505

- 39 3.419 .0140 73 3.123 .0047
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RIV-511, unloaded Supplied by RCA

At 2.2969 GHz

T°C K tan 6  T°C K tan

-134.8 3.071 .00190 28.2 3.328 .0270

130 3.073 .00194 19.8 3.335 .0254

119.8 3.090 .0023 - 8.1 3.354 .0215

110 3.109 .0036 + 2.5 3.324 .0183

98.2 3.1.42 .0062 12.3 3.309 .0160

89 3.171 .0093 21.8 3.295 .0143

80 3.197 .0130 32.7 3.273 .0124

69.3 3.228 .0178 43.1 3.236 .0112

60 3.254 .0224 52.7 3.194 .0103

50.2 3.281 .0264 64.8 3.145 .0091

41.1 3.307 .0286 72.9 3.133 .0085

RTV-511, 45 parts zinc oxide Supplied by RCA

At 300 MHz

T°C K tan 6 TIC K tan6

-128.9 3.546 .0036 20.1 3.832 .0108

117.4 3.580 .0061 + 9.8 3.816 .0092

112.9 3.599 .000 - 0 3.800 .0084

103.6 3.635 .0109 1.0.2 3.780 .0075

90 3.706 .0216 21.6 3.745 .0067

79,9 3.750 .0246 31.ý 3.727 .0064

uS.2 3.808 .0254 42.4 3.671 .0063

59.6 3.838 .0227 51.5 3.640 ,00625

51.3 3.853 .0196 62 3.605 .0062

40.6 3.858 .0153 73.2 3.584 .0065

30.2 3.850 .0131
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RTV-511, 45 parts zinc oxide 
Supplied by RCA

At 2.2969 GHz

T°C K tan 6 T°C K tan6
131.2 3,395 .0072 -10.6 3.675 .0275
120.1 3.404 .0077 + .6 3.666 .0243
ill 3.413 .0082 10 3.654 .0221
99.7 3.445 .0099 21.3 3.636 .0196
90.2 3.479 .0134 26,6 3.623 .0183
81.6 3.514 .0171 32.8 3.608 .0172
69.1 3.557 .0236 35.3 3.600 .0168
60 3.587 .0278 45 3.578 .0160
49.7 3.617 .0314 56.2 3.553 .0152
40.6 3.642 .0324 65.2 3.528 .0146
30.5 3.667 .0318 74.7 3.501 .0142
21.2 3.676 .0299

RTV-511, 90 parts zinc oxide Supplied by RCA
At 300 MHz

T°C K tan 6 T0C K tan6
-129.8 4.047 .0214 -19.3 4.118 .0098
-116.8 4.074 .0228 -10.3 4.102 .0086
-103.8 4.099 .0232 1.0 4.083 .00776
- 90.2 4.122 .0218 6.7 4.073 .00750
- 96.1 4.114 .0223 22.6 4.038 .00675
- 78.9 4.132 .0204 33.8 4.008 .00638
- 69.3 4.136 .0190 43.8 3.976 .00630
- 59.7 4.140 .0169 52.9 3.948 .00645
- 50.2 4.141 .01.48 62.9 3.923 .00670
- 39.9 4.138 .0130 72.5 3.907 .00732
- 31.2 4.132 .0115
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RTV-511, 90 parts zinc oxide Supplied by RCA

At 2.2969 GHz

T°C K tan 6 TC K tan 6

-129.2 3.662 .0111 20.5 3.923 .0327

120 3.672 .0116 9.8 3.921 .0298

109.7 3.699 .0131 0 3.917 .0269

102.5 3.712 .0139 9.4 3.908 .0246

90.2 3.770 .0181 16.6 3.897 .0229

80.9 3.803 .0229 21.9 3.888 .0215

71.1 3.828 .0272 28.2 3.872 .0202

58.9 3.858 .0326 42.6 3.834 .0182

50.2 3.881 .0346 51 3.810 .0179

40.3 3.900 .0348 61.9 3.775 .0176

30.2 3.916 .0340 72.8 3.742 .0174

Polyurethane sealant P/N 59027 Supplied by Raytheon Company

AveraAe values

Freq., Hr 60 1 k I M 10 M 30 M

K 7.05 6.8' 4.71 4.02 3.69

tan 6 .0150 .0422 .102 .1135 .1106

At I tHz

0 0

TC K tan 6 TC tan6

22 6.81 .0422 90 5.72 .0101

30 6.73 .0324 100 5.57 .0140

40 6.62 .0209 110 5.45 .0196

50 6.46 .0145 120 5.34 .0285

60 6.31 .0104 130 5.21 .0391

70 6.12 ,0083 140 5.06 .0568

80 5.90 .0086 150 4.84 .0762
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Stycast 2651-40 RQ Supplied by Raytheon Company
(Emerson & Cumming)

Sample No. Freq., Wz 60 1 k i M 10 M 30 M
1 K 5.09 4,92 4.22 3.96 3.82

tan 6 .0305 .0231 .0452 .0435 .0515
2K 5.18 4.94 4.28 4.06 3.88

tan 6 .0294 .0231 .0449 .0426 .050
3 K 5.15 4.97 4.28 4.02 3.86

tan 6 .0304 .0231 .0451 .0429 .0484Average K 5.14 4.94 4.26 4.01 3.85
tan 6 .0301 .0231 .0451 .0430 .050

Temperature runs, 1 kH?

Sample No. 1 2 3 Average
T°C K tan 6 K tan6 tan 6 K tan6

23 4.98 .0247 5.08 .0245 5.06 .0250 5.04 .0247
30 5.05 .0253 5.15 .0251 5.12 .0265 5.11 .025640 5.12 .0280 5.22 .0262 5.25 .0291 5.20 .0276
50 5.29 .0318 5.38 .0307 5.36 .0322 5.34 .0316
60 5.59 .0401 5.86 .0438 5.82 .0456 5.76 .043270 6.34 .0776 6.41 .0745 6.37 .0715 6.37 .074580 6.96 .0998 7.32 .0976 7.16 .0985 7.15 .0985
90 7.42 .110 7.54 .108 7.50 .109 7.49 .109100 7.55 .157 7.66 .160 7.70 .162 7.65 .159110 7.50 .282 7.65 .241 7.76 .255 7.63 .259

120 7.41 ,468 7.48 .522 7.58 .450 7.49 .482
130 7.35 .838 7.47 .731 7.30 .685 7.44 .751140 7.40 1.13 7.52 .948 7.32 .9j4 7.41 .964
150 7.32 1.18 7.43 .998 6.92 1.17 7.22 1.116
26 4.92 .0185
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Honeycomb laminate Supplied by Rockwell Inturnatlonal Co.

Skin, Eli

T0F Freq. 3 GHz 8.52 GHz 14 GHz

74 K 4.14 4.45 4.40

tan 6 .010 .0120 .0160

-300 K - 4.35 4.33

tan 6 - .0022 .0025

-170 K - 4.40 4.37

tan 6 - .0095 .0080

400 K - 4.50 4.45

tan 6 - .018 .0205

Core (Nomex), Eli

74 K 1.1250 1.2305 1.1476

tan 6 .00270 .01040 .00735

-300 K - 1.184 1.1315

tan 6 - .01500 .00150

-170 K - 1.1817 1.1400

tan 6 - .00266 .00470

400 K - 1.12986 1.12610

tan 6 - .00195 .00248

Composite, E I1

300 MWz 1 Giz 3 GlIz

74 K 1.4756 1.4484 1,4246

tan 6 .00438 .00499 ,00543

-300 K 1.4283 1.4978 1.3893

tan 6 .00095 .00087 .00174

-170 K 1.4550 1.4410 1.4220

tan 6 .00220 .00240 ,00.40

400 K 1.4339 1.4102 1,3920

tan 6 .00159 .000965 .00202
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Nomex felt Supplied by Rockwell International Corp.

T°F Freq. 3 GHz 8,52 GHz 14 GHz

74 K 1.21500 1.24400 1.30850

tan 6 .00339 .00451 .00560

-300 K - 1.22390 1.25780

tan 6 - .00086 .00162

-170 K 1.22460 1.27400

tan 6 - .00159 .00320

400 K 1.23140 1.27280

tan 6 .00634 .00516

Silicone RTV Supplied by Rockwell International Corp.

TF Freq. 3 GHz 8.52 GHz 14 G1lz

74 K 3,59000 3.55000 3.50500

tan 6 .01250 .01850 .021500

-300 K - 3.48000 3.63900

taii 6 - .003250 .00363

-170 K - 3.57000 3.57000

tan 6 - .01390 .01500

400 K - 3.48000 3.46100

tea 6 - .005370 .008970

Glastrate The Sippican Corp,
(0-C Fiberglas)

Freq., Hz 60 50 k 500 k 3 M 100 H

K 1.450 1.432 1.417 1.405 1.398

tan 6 .0228 .0039 .0028 .0022 .0012
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Infrared windows Texas Instruments

TI-1173 and TI-20

8.5 GHz

Sample No. T0C K tan6

TI-1173 25 9A69 + .08 ,0008 + .0005

TI-20 25 8.037 + .04 .00046 + .00008

10(C 8.0"l .00057 + .00012

Diallyphthalate, glass Upjohn

At 8.5 GHz

Sample No. Thickness T0F K tan 6

(cm)

C 1-2 77 4.91 .0087

4.90 .0082

C 3-3 77 4.91 .0087

4.88 .0073

C 5-6 1.4765 77 4.91 .0092

4.91 .0081

1.4884 189 4.89 .0117

1.5347 400 4.85 .0297

1.554 535 4.83 .0354

1.4813 77 4.92 .0090

Modified, at 8.5 GRZ

B 1-2 77 4.47 .0072

4.45 .0071

B 3-4 77 4.45 .0072

4.39 .0060

B 5-6 1.4755 77 4.48 .0073

1.4846 199 4.49 .0092

1.5105 400 4.49 .0150

1.539 539 4.41 .0195

1..478 77 4.51 .0074

9 No appreciable change when sample reversed and rotated 90 degrees.
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Epoxy, glass Upjohn

At 8.5 GHz

Sample No. Tbickness T°F K tan 6
(cm)

R 1-2 7/ 5.03 .0196

5.07 .0191

R 5-5 - 77 5.05 .0206

5.07 .0203

R 3.-4 1.221 77 5.04 .0208

1.240 240 5.03 .0260

1.259 432 5.09 .0341

1.299 636 5.17 .0228

1.223 77 5.01 .0175

No appreciable change when saxple reversed and rotated
90 degrees.

Polybutadiene, glass Upjoha

At 8.5 GL,

Sample No. Thicknese T F K Lan 6
(cm)

A 1-2 77 4.42 .0080

4.38 .0019

A 5-6 77 4.140 .0084

4.41 .0082

A 3-4 - 77 4.39 .0083

1.476 77 4.40 .0081

1.491 200 4.39 .00"6

1.517 401 4.28 .0086

1.534 561 4.29 .0088

1.478 77 4.40 .0068
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Polyurethane foam Upjohn

At 300 MHz

2-lb. foam

Sample No. T0 C K tan 6

1-3 25 1.038 .00070

2-3 1.038 .00072

3-3 1.036 .00072

4-3 1.036 .00074

1-2 1.036 .00068

1-3 + 2-3 1.040 .00068

100 1.047 .00151

3-lb. Loam

1 25 1.0524 .00109

2 1.0535 .0011o0

Cyaturate eater xv..sin Whittaker Corporation

;ASR-10500, at 8.5 GRZ
T°F K6

As r Xcef2ed 73 3.143 .00672

As received, reversed 73 3.142 .00668

In tempereture holder 140 3.156 .00798

201 3.171 .00975

310 3-181 .0125

400 3.191 .0137

5U2 3.193 .0145

3.121 .0"668
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Polybutadiene-Astroquartz 3.1 6 4 -il Whittoker Corporation

Firestone PM502, at 8.5 Ghz

T°C K tan 6

As received 73 -.105 .00301

Reversed 73 3.117 .00379

Ovei nuarter 73 3,072 .00207
wave1ength

Reversed 73 3.079 .00393

After cutting 73 3.102 .00206

Reversed 73 3.129 .00314

½n temperature holder 36 3.098 .00178

159 3.070 .00174

199 3.063 .00160

303 3.058 .00141

391 3.057 .00137

516 3.039 .00131

72 3.088 .00164

Polybutadiene-Kevlar 3.164-10 Whittaker Corporation

Firestone PM502, at 8.5 (;lz

As received 73 3.257-3.261 .9179-.01,90

Reversed 73 3.254-3.258 .0176-,0185

Over quarrter 73 3.231-3.230 .0162-.0170
wavelength

Reversed 73 3.235-3.235 .01b3-.0172
After curring ?3 3.220-3.253 .0161-.0179

In ttemperature holder 74 3.18 .0154

170 3.226 .0322
211 3.215 b0262

3iO 3 ,j107 .0135

417 3,062 .O1l3

515 3.063 .0156

116 3.¶) , 00565
71 3. 01 G00483
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Polyether sulfone k.ry sample) Whittaker Corporation

SN 300-P, 24 GlHz, 24 0 C

C • tan 6

3.26 .0108

Po.vyplienylquinoxaline resin Whittaker Corporation

PPQ &01. at 8.5 GHz
T°F K tan 6

As r~aceived 73 3.084 .00392

As received, reversed 73 3.047 .00384

in temp. holdet 74 3.052 ,003P4

354 3.068 .00481

208 3.07' .00527

303 3.045 .00604

402 3.028 .00508

505 2.994 .00576

158 3.031 C0467

rolyphenylquinoxaiine-&ttroquart? Whiittaker Corporation

2256-i6A, at 24 GHz

T°0,K tan

23.5 331 .00128

70 3.31 .00i49

120 3.29 .00158

176 3.28 .00158

i21 3.2i .00158

260 3.:5 .001N9

111-2 3.31 100158

Polyurethane foam (rigid) Witco ChQI,--al Co.

D.C. resistivity * 1.7 x 10 uAwm-c at 25ýC
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MATERIALS AND COMPANY INDEX

"Acrawax" C, IV-56 "AlSiMag" 614, VI-IO; P.R.-6
Acrylate resins, I1-34,35; V--10 "AlSiMag" 652, V-21; Vi-21; VI-8,9
Acrylonitrile-butadiene "AlSiMag" 719; P.R.-6

copolymer, IV-S3 "AlSiMag" 754, P.R.-40
Admiralty Materials Laboratory'o "AlSiMi j" 5050, V-234; VI-44

silicon nitride, ceramic, Alumina (including porcelains),
P.R.-100 IV-6,96-100; V-1-4,2123,30-52;

AFC Alumina, V-21 VI- 7 -21; P.R.-5-37; 8-1-3
AF Materials Laboratory's "AFC," V-21,30

Zircolite, P-R.-122 "Akite,'" see U.S. Stoneware,
Aircraft-Aarine Products, inc., V-21,51; VI-20,21

IV-14; V-74 "Alberox" A-935, A-950, and

Air Reduction Sales Co., V-20 A-962, P.R.-5
Air Seal, IV-52 American Lava
"Alathou," IV-27,70 "AlSiMag" 393, iV-3
Alberox Corp., P.R.-5 "AlSiMag" 491, IV-.6,100; V-1, 3 2,33
"Alberox" A-935, A-950, and "AlSiMag" 513, V-1,34,35

A-962, P.R.-5 "AlSiMag" 544, V-2,21,31
Alcohols, IV-62 "AlSiMag" 548, V-21,31
"Alite" A-389-25 and "AlSiMag" 576, V-2,36,37

A-389-P-30, VI-20 "AlSiMag" 602, V-21
AP-212 and AP-216, V-21 "AlSiMag" 652, V-21,38,39; VI-8.9
AP-312, V-21,51 "AlSiMag" 719, P.R.-6
APO-512-6 and APO-512-7, VI-21 Armour Research, Alcoa, P.R.-7,8

Alkyd resins, IV-47-49,123,124; E-11, P.R.-9,10
V-112,113 E-20, P.R.-ll

Allied Chemical Corp., P.R.-194 A-75, P.R.-15-17

Allied Chemical fluorocarbon A-76, P.R.-12-14
derivative P-IC, P.R.-194 mixtures, P.R.-18

Allison, William M, and Co, IV-58 Cevrts•lnb 205 and 206, PR.-19
Allyl resins, IV-47j48 Carborundum 1542, P.R.-19

Allywer CR-39, CR-39 + glass, IV-48 Coors
"Alox," National Baryllia, P.R.-31 AB-2, IV-6,98,99
"AISiMag" A-35, IV-3,80 AD-99, VI-14.15; P..R,-39

"A1SiMag" A-196, IV-3,78,79 AD-995, P.R.-20
"AlSiMaS" 211, IV-3 'K-L-100' V-2,40
"AlSiMag" 288, IV-3,81 AL-200, IV-6,96.97; V-2,40;
"AlSiMag" 243, IV-3,82; VI-34 VI-iI-13
"AlSiMag" 393, IV-3 96% A12 03, I-1
"AlSiMag" 495, V-5,59-61 EI-951 VI-16,17
"AlSiMag" 491, IV-6,100 MC-2014, P.R.-20
"AISIMag" 491 (blue), V- 1 ,32,33 RR, P.R.-20"toAiSiMag" 505, IV-)2 Coors-No.S !Of'2, Pa.--2O

"AlSiMag" 513 (pinm), V-1,34,35 Corunag
"AlSIMag" 544, V-21,31 JD-40, V-2.41
"AlSiMag" 548, V-21,31 $D-.82, V-2.41

"AlSiHag" 576, V-2,36,37; P.R.-6 38-123, V-:
"AISf4ag" 577, V-4,58 WfD-131 V-2
"A!SiMag" 602, V-21,75 JO-183, V-2,41

In this index Roman numerals refer to T&S, f DI1,eetricj •rLal,
Vols. IV, V, and VI. P.R. reiers to 'tech. Rep. Aý L- 72 39. This r•apot
is referenced by Arabic uumb." 6 followe, y page umbar,.



Mun."na (cont.) U.S. Stoneware (cont.)
Dtamonito AF-212, V-2l

B-890, V-2,42 AP-21S, V-21
B-890-2, P.R.-21 A-312, P.R.-34
P3142, V-2,43 AP-'312, P :R,-34
P3142-i, P.R.-21 "Af-ite" A-389-2Z5, VI1-20
?-1459, V-2,44 "Alite" A-389-P'-30, VI-21
k--3530-40) V-3,45 "Alite" APO-512-6, VI-2l
P-3662, P.R.-2l "Alfte" APO-512-7, VI-21

"Duramic" HT'-960. 8-1 6!0, P.R.-34
Frenchtown SID. 30500F, P.R.-35

4462, IV-6; V-48 Weatern Gold & Platinum
6096, V-3,48 Al-200, V-4,52; iKR.-36
7225, F.tP..-2l Ai-300, mod~tied, P.R,-36
7873, V-3,49 Al-400, PR.-37

General Ceramic AI-SOO0, P.R.-37
APR-21], V-3 Al-995, ?tR.-37

Gen~raI. Electric Al-iO0u, V-4; Pait.- 37

AT-NO0, F.R.-22 Alumina cemnent, 8-3
A-919, P-R.-25 Aluminta foam, 8-2
A-923, P.R. -26 Aluminum nitride, Carborundum,
A-976, P.R.-27 bot-presseii, P.P.-1
A-l000, P.P.-2a Aluminum oxide, Linde, single
A-1004T, 2.R.-29 crystal, IV-1,72; V-1,26-28;
"IL;xcalox," P.R.-231,24 P.R.-2,3

International Pine & Ceramitc Aluminlum oxide,* Union Carbide,
TC-301, P.R.-30 single crystal, P.R.-4
TC-320-H, P.R.-K30 Aluminum oxide, multicryatalitne,
TO-3M1, P.R.-aO eee alumtina
V-619, P.R.-30 Aluminum oxide mixtures, VI-50,5l

tear foe t Aluminum silicates, V-3,6
bigh-purity, V-3,46,47; PR.'30 "Alvar" 11/90, IV-34
hot-pressed ir. carbon, VI-18,19 Amber, IV-55

Knox pncelaia, IV-6, 100 Amber hineG, Inc., IV-55
Minneapolis Honeywell1 American Concrete Products, P.R,-159

A-127 anid A-.203, P.R."31 Ainsrican Cyanamid Co., Plastics
Naztional Betvyllia "Aklox", P.R.r3l Dov. Labs., IV-21-23,38,46,112,
Norton 99.5%, P.R.-31 118-121; 'v-8,io(,Iol7; P.R.-i54tiGO

7X, V-'3,49 AmrcnCynnamid Co., Plastics and
l7z1. V-3 Resins Div., VI-65

R&1)theon Iý59, P.R.-32 American Cyanarbif., cywctchyl-itcd
4021H V-) cotton moldiiS, P.R,-159

Rtockwell fotm, 8-2 Azerican '4'avcuid "*Cymac" 323,

Stekatit,-IHtsvlOlia AX.. A-st, Aw~irican Cyanamid, s~s "aia,
?tR4 -32,33 "Keimac," "et&

Sstpsikft 15 American Ciauamitd 405 rfet n, V-8
1510, V-3,51 -mrie dlsuheCrp., V-21,30

1540, -5,American Lava, IV-3,4,6,iS-82,d&93,

1142?% V-,;O Vb-&-10o34,44; P.&.-6,40
flSQ V-.30 American Lava, see "AlSSag"

t.$, S'"Onw9nkiR American Optical Ctt, tV1-9, &.R.-77,82
A-2 12.1 P1Ro434 "4rricar Optical. mersil, P.R.-8.2

..t{16 aý-34 Jberioan Optical., phosphate 4lats,
1Y-9 P.R.-77
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American Phenolic Corp., see Amphenol Bakelite Corp., IV-15,16,20,27-29,
American Smelting and 36,48,57,58,64, V-1.2; P.R,-180

Refining Co., IV-13 "Bakelite" BM-120, IV-15,i6,69
Amersil, clear, translucent, P.R.-82 "Rakelice" BM-250, BT-48-306,

Amicon Corp., P.R.-160 BM-16981, and BM.-I6981
Amicon Corp., conformal coating powder, TV--16

1517-36-3, P.R.-160 "Bakelite" BRS-j6631 + glass, IV-48
Ammonium dihydrogen phosphate, IV-l BV-17-85 + glass, IV-16
Amphenol Corp., IV-28; P.R.-161 PLLA-5005, V-12
Amphenol Corp., polyethylene, "Bakelite" polystyrenes, IV.-36

irradiated, P.R,-161 "Bakelite" polyvinyl chloride-
"Amplifilm," IV-14; V-74 acetate, see "Vinylites"
Axiiliine-formaldehyde resins, IV-21 Balatu, precipitatcd, IV-5i
Apatite, P.R.-126,127 Balsa wood, The Sippican Corp.,
"Apiezon" Wax "W," IV-56 P.R.-12
"Araldite" Adhesive, Type I, Bariuic fluorice, single crystal,

(natural and silver), IV-50 P.R.-38,39
"Araldite" casting resin, Type Bs Baritum-strontium titanate, IV-5,6

IV-49,125 Barium titanate, IV-5; V-1
"Araldlte" casting resin G, IV-49 Barium titanate and plastic
"Araldite" E-134, IV-49 mixtures, IV-43
Argus Chemical Corp., U.S. Per- Basalt, Hawaian, high-density,

oxygen Div., P.R.-197 P.R.-136
Armour Research, P.R.-7-18,198 low-density, P.R.-137
"Aroclor" 1221, 1232, 1242, deep ocean basalt, P.R.-137

1248, IV-63 B.,ialt, synthetic, P.R.-139
1254, IV-63; VI-78-83 Battelle Memorial Institute, P.R.-45
1260, 1262, 5442, IV-64 Battelle Doron nitride, hot-
2268, 4465, 5460, IV-15 pressed, P.R.-45

Armour Research, aluminum "bayol," "Bayol"-D, -F, -16, IV-65,66
oxide, P.R.-7-18 Beef steak, l2an, frozea and vacuum

Asbestos, IV-13 dried, 1-.R.-199
Asbestos filled plastics, IV-16; Beeswax, whifte, yellow, IV-57

V-8,9,84,85,96,97 "Beetle" resin, IV-23
Asphalt pavement and Bell Telephc.ne Laboratorles, IV-3,81;

asphalts, P.R.-156 V-56,57; VI-28,?9; PR.-)2
Asphalts and cements, IV-56 Bell Labs, F-66, iV-3,83; V-56,57:
Astrophyllite, P.R.-127 P.R.-72
"Astroquarts," 8-46,47 Benotoite, P.R.-127
"Atlac" 382, V-11,12 Bentonite, iV-14; V-74
Atlantic Laminates, 8-25 Benzenes and diptionyls, chlorinated,
Atlas Powder Co., V-11,12 IV-63
Attenuator materials, IV-43-45; Ben'zene,, chicro-, !V-64

V•.3,15,17,18,22,234-244, Benzoguanaine-fornmalde;hyde resin, TV-23
VI-44,45; P.R.-79,80,81, "Berlox", Bec' PIR.-I'1

148,175 Beryl, P.R.-128,129
AVCO Research, P.R,-161 Beryllia, IV-6; V-21,24,52,53; VI-22-27;
AVCO Research, polyvinylidne P.y,.--3q-43

fluoride, P.R.-161 American Lmwa "Ak•;MZ" 754, '..R.-40
Avisun Corp., P.R.-162,163 Beryllium Con., hbot-pr,-sed,
Aviosun polyprcpylene, v-21,53

natural & plateable, crucible grade, v--21,52
P.R.-162,163
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Beryllia (cont.) Boron nitride (cont.)
Brush Union Carbide & Carbon 'cont.)

B-6, P.R.-40 cold-pressed, P.R.-57
B-7-6, P.R.-40 hot-pressed HBR, P R. -56
B-7-37, P.R.-40 IIBN, P.R.-57
cold-pressed, 'JI-24,25 HD-0025, VI-48,49

hot-pressed, VP-22,23 HD-0086, P.R.-5L.
sintered, VI-26,27 HD-0092, P.R.-55

Coors BD-98, P.R.-41 ýM-0093, P R.-55
National Beryllia "Berlo-,\., P.R.-41 lRh-0096, P. R.-- 5.5

cold-pressed, P.R.-4l Boron nitride alloys, V-6,79; VI-50,51.
North AP1i~rItcani translucent, Boron nitride, yarn, 8-5

P.R. -42,43 Borosilicate coating, 8-19
Norton, Iv-6 Brand-Rex Co., IV-40; VI-ll,105;

Beryllium Corp., The, V-21,52,53 P.R.-181-183
Beryllium oxide, nul~ticrystalline, Bread and bread dough, P.R.-202

see Beryllia Bromund, E. A., and Co., IV-57
Beryllium oxide + Ulicon-nitride, Brown Univ, silicon, single crystal-,

8-4 P.R.-78
Beryllium oxide, single crystal, Brunswick Corp., Defense Products

Electronic Spqce Products, P.R.-39 Division, P.R.-95
Beryllium ortbosilica'.e, zingle Brunswick slip-cast, Si1) 2 , P.R.-95

crystal KSC 7013, Elec. Space Brush Bec)
Products, P.R.-44 B-6, P.R.-40

Biphenyl, diisoprapyl and monciso- B-7.-6, P.R.-40
propyl, V-19 B-7-37, PR.-40

Biphenyls, chlorinated, IV-15,63,64 cold-pressed, VI-24,25
Birch plywood, P.R.-193 F-1, P.R.-41
Bismuth silicate ceramic, P.R.-44 hot-pressed, VI*-22,23
Bituimen, natural,, IV-56 sintered, VI-26,27
"Boltaron" b200-10, V-10 Brush Electronics Co., IV-l,73;

Boron n~itride, V-6,76,77; V[-48,49; Budd Company, The, P.R.-164,165
P.R. -45-57 Budd copper-clad laminate, PE1153,

Boron nitride, density effect, P.R-45 P.R.-164,165
B~oron nitride, Battelle, hot-pressed, Budd DiClad-522, polytetrafluoro-

P.R.-45 ethylene, fiberglas laminate,
Carborundum, hot-pressed, 1956, P.R.-164

v-6,76 Buna S (GR-S) and compounds, IV-52
Carborunduin, hot-pressed, Bureau of Standards casting resin,

Grade A, P.R.-47 IV-40
Grade HIP (1962), P.R.-46,48 Butadient'-acrylonitrile cofolymer,
Grade H4, P.R.-49 IV-53

Carbor~kndum, hot-.presesd with Butadiene, chloro-, IV-53,62
BN fibers, B-5 flutadiene-sty'reae copolymer, IV-38,52

a1igh-Teinperature Materials, .'Butvar," low 0O4 and 55/98, IV-34
pyrolytic, P,R.~-50,5l n-Butyl alcohol, IV-62

National Carbon, see Union Carbide Butyl rubbers, IV-52
and Carbon Butyraldehyde, IV-62

Raytheon, pyrolytic, P.R.-52,53
Uaion Carbide & Carbon, pyro- Cable oil 5314 and PL101270, IV-65

lyric (see Uligh-Temparature Cadmium telluride, IRTRAN 6, 8-6
Materiale) Calcite, P.R.-58
pyrolyUic, laminate, P.R.-$4 Calcium carbouate, single crystal

minsr~al, P.R.-58
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Calcium fluoride, single crystal, Cements, alumina, 8-3
V-i; P.R.-59-61 Cenco "Sealstix," IV-56
MIT, LIR, V-I Centralab.:
MIT, Crystal Physics Lab., P.R.-59 aluminas 205, 206, P.R.-19
MIT, Ceramics Lab., P.R.-60 steatites 302, 400, 410, 452,
mixture with "Reflon," V-10 IV-3,84-77

Calcium sulfate, 8-23 Centralab, Div., Globe-Union, Inc.,
Calcium titanate, IV-5 IV-3,84-87; P.R.-19
California Research Corp., IV-65 Central Scientific Co., IV-56
Candy ai.d Co., Inc., IV-57 "Ceram" 61-1, V-5,65
Cantol Wax Co., IV-59 "Ceram" 61-2, V-5,66
"Carberlox," National Beryllia, "Ceram" 61-3, V-5,67

P.R,-80 "Ceram" 61-4, V-6,68
Carbon, diamond, V-i "Ceram" 61-5, V-6,69
Carbon and plastic mixtures, Ceramics for Industry, P.R.-148

IV-32,41; V-239,240 Ceramics for Industry
Carbon tetrachloride, IV-62 CFI 1003, CFI 1006 attenuator
Carbonyl iron and plastic materials, P.R.-148

mixtures, V-15 Cerese Wax AA and brown, IV-57
Carborundum Co., The, V-6,76; Ceresin, white and yellow, IV-57

VI-46,47; P.R.-1,19,46-49, Cerium fluoride, ceramic, MIT,
79,166; 8-5 LIR, P.R.-61

Carborundum boron nitride, Cesium bromide, V-i
Grade A, Grade HP, and Cesium iodide, V-I
Grade M, P.R.--46-49 Cetylacetamide, IV-56
hot-pressed, V-6,76,77; 8-5 "Chemelac" M1405, M1406, M1407,
silicon nitride alloy, V-6,79 M1411, and M1412, IV-32

Carborundum EKONOL (polyester "Chemelac" M1414, IV-32; V-241
resin), P.R.-166 "Chemelac" M1418-2, M41418-5,

Carborundum silicon carbide, M1422, and M1423, IV-33
P.R.-79 "Chemelac" B-3, IV-56

Carborundum 1542, P.R.-19 Chemplast, Inc., P.R.-166
Carborundum "Castolast," 8-3 Chemplast "Zitex," low density
Catalin Corp. of America, IV-16-18, polytetrafluoroethylene film,

36,39,119 P.R.-166
"Catalin" 200, 500, and 700 base, Chlorinated benzenes and biphenyls,

IV-16,17 IV-15,63,64; VI-78-83
"Catalin" 8012, IV-39, 119 0-chiloroethyl-2,5-dichlorobenzene,
"Catalin" EK 2784, IV-39 IV-64
Celanese Corp. of America, IV-24, Chlorostyrenes, ortho and para,

25,114,115; V-9,10.12,90 copolymer, IV-42
Celanese MR-31C, MR-33C, 1X-186, Chlorotrifluoroethylene dimer,

and M-218, V-12 trimer, V-18
Cellular Rubber Products, Inc., Chlorotrifluoroethylene tetramer,

IV-51 pentamer, hexamer, V-19
Cellulose acetate LL-1, IV-23 Chromium oxide, Linde, single
Cellulose acetate + plasticizer,IV-24 crystal, P.R.-62
Celllulose acetates, IV-23,24; V-9 Ciba Co., Inc., IV-21,49,50,125;
Cellulose derivatives, IV-23-25; P.R.-108; P.R.-180

V-9,90,91,92; P.R.-159 Ciba expoxy resins, IV-49,50,125;
Cellulose nitrate and camphor, IV-25 P.R.-180
Cellulose propionate, IV-25,114; "Cibanite," IV-21

V-9,90 Ciba tantalum oxide, optical grade
Cellulose triacetate ("CTh"), V-9.92 power, P.R.-108
Cements an4 taphalts, IV-56 Climax Molybdenum Co., VI-45

52

U ..... - ... .mom



Clinoensteatite, see magnesium Corning Fotoceram, VI-40,41

metasilicate Corning Fotoform, VI-36-39
Coal, powdered, P.R.-191 Corning Glass Code Nos.0010, 0014,

single lump, P.R.-192 0080, 0090, 0100, 0120, 0330,
Coating, borosilicate, 8-19 1723, 1770, 1990, 1991, 3320,

Cobalt ferrite, MIT samples, V-136, 7040, 7050, IV-9,102; P.R.-89,149

177, 206 7052, 7055, 7060, 7070, IV-10,
Cobalt oxide, P.R.-63 102; V-62.63

cobalt-nickel oxide, mixed 7230, 7570, 7720, 7740, 7750, IV-10
crystal, MIT, Crystal 7900, 7911, IV-10; V-5,64; VI-35

Physics Lab., P.R.-63 7911, IV-10,103
Coffee, P.R.-202 7940, P.R.-83
Columbia Univ., P.R.-75 7941, P.R.-96
Columbia University manganese 7971, 8-19

fluoride, tetragonal crys- Corning 7945 multiform glass, P.R.-96
tal, P.R.-75 Corning Glass Nos. 8460, 8830,IV-l0

Components and Systems Lab., 8603, V-5
see U.S. Components and 8871, 9010, Lab. No. 189CS, IV-11

Systems Lab. Corning Glass code 9606, VI-42,43;
Concrete pavement, P.R.-157 P.R.-149
Concrete, artificial, P.R.-159 Corning Glass No. ll9BUC, P.R.-89
Condex Co., 8-26 Corning Glass Works, IV-9-1I,26,41,
Conformal coating, Amicou 42,102,103; V-2,5,6,41,62-71;

Corp., P.R.-160 VI-35-43; P.R.-83,89,96; 8-19
"Conolon" 506, V-8 Cotton molding, Amer. Cyanamid,
Continental Diamond Fibre Co., P.R.-159

IV-18,19,21,26,27,31,32; V-8,1:, Crepe, pale and compounds, IV-51
14,80-83,88,93,104,108,114 Cresylic-acid formaldehyde resins,

(now a division of The Budd Co., IV-18,19,68,70
see also Budd) "Crolite" No. 29, IV-4

Cooking oil, Kremax, Armour, P.R.-198 "Cronar," V-13,109
Coors alumina Crowley Co., polyiron attenuator,

AB-2, IV-6,98,99 P.R.-167
AD-99, VI-14,15; P.R.-19 Crowley, Henry 1. and Co., Inc.
AD-995, P.R.-20 IV-4,7; V-217-219; P.R.-167
AL-100, V-2,40 "Crowloy" 20, IV-7; V-217
AI-200, IV-6,96,97; V-21;VI-1U-13 "Crowloy" 70, IV-7
96% A1203 , 8-1 "Crowloy" BXlI4, IV-7; V-219
EI-95, VI-16,17 Crystals, inorganic, IV-1,2,72-77;
MC-2014, P.R.-20 V-1,26-30,133-135; VI-2-6;
RR, P.R.-20 P.R.-2,4,38,39,44,58,59,60,62,
NBS 1OF2, P.R.-20 63,65,66,68,77,78,80,81,103-

Coors BeO BD-98, P.R.-41 105,106,107,109,115,117,123-134
Coors Porcelain Co., IV-6,94-99; V-2,21t Crystals, organic, IV-15

VI-11-17; P.R.-19-20,41 Custom Materials, Inc., P.R,-167
Coors Spinel, 8-12 Custom Materials, Load 4101, 707-4,
"Copolene" B, 1V-28 707-(3.75), P.R.-167
Copper halides, pressed powdero, MIT, LIR Cyanurate ester resin, 8-45

copper bromide, P.R.-63 "Cymac," 325, VI-65; P.R.-160
copper chloride, P.R.-63
copper iodide, P.R.-63 "Dacron"-filled plastics, V-8,10,12,

Cordierite, PR.-67 14,110
"Corfoam" 114, IV-19 "Darex" No. 3, 43E, X-34, X-43, IV-38
Cornell Aeronautical Labs., 1V-48,124 "De'dhotinsky" cezoat, IV-56
Corning aluminas Delaware Research and Development

JD-40, JD-82, JB-183, V-2,41 Corp., V-9
JB'-123 and W.DO131, V-2 Dennison Mfg. Co., IV-58
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Desert sand, P.R.-143 Dow Corning molding compound 306,
Dewey and Almy Chemical Co., P.R.-168

Organic Chemicals Div., IV-38 Dow Corning resins
"Diala" Oil, IV-66 996 and 2101, IV-26
"Dialite" 55 P687 laminate,8-35 2103, IV-26,27
Diallyl phenyl phosphonate 2105, V-9,94

resin, IV-48 2106, V-9,95-101; VI-57
Diamond, V-1 XR-7141; VI-56
Diamonite Products Division, R-7501, VI-525 53

U.S. Ceramic Tile Co., R-7521, VI-54,55
V-2,3,42-45; PR-21 X-12546, XR-43117, 8-28

"Diamonite" B-890, V-2,42 Dow Corning Silastics
B-890-2, P.R.-21 120, 125, 150, 152, 160, 167,

"Diamonite" P-3142, V-2,43 180, IV-54
P-3142-1, P.R.-21 181 and 250, IV-54,126
P-3459, V-2,44 6167, !V-55,126
P-3530-40, V-3,45 6181, X4342, IV-55
P-3662, P.R.-21 E-1600 140; 8-27

Diatomaceous-earth ceramic, XF6620, IV-55; V-20
IV-6,101 X6734 and 7181, IV-55

Dibutyl sebaca'e, IV-62 RTV 501, 521, 1602, 5350,
Dichloronaphthalenes, mixture S-6538, P.R.-168

of the 1,2-, 1,4-, and Dow Corning "Styrofoam" FR, 8-26
1,5-isomers, IV-58 Dow Corning "Sylgard" 182, 184,

Dichloropentanes Nos. 14 and and DC-92.007, P.R.-168
40, IV-63 "Sylgard" 188, 8-27

2,5-Dichilorostyrene, IV-64 Dow C-244, IV-36
DI-CUP, P.R.-196 Dow experimental plasti; Q-166,
Dilsopropyl biphenyl, V-19 Q-166 + fiberglas, QM200.5, IV-39
"Dielectene" 100, IV-21 Dow experimental plastic Q-247.1,
"Dilecto" (hot punching) XXX-P-26, IV-36

IV-19; V-80-81 Q-344, Iv-40
"Dilecto" ("Mecoboard"), IV-18; Q-406, IV-37,117

V-82,83 Q-409, IV-42
"Dilecto" GB-112S, IV-27 Q-475.5, IV-40
"Dilecto" GB-112T, IV-31,32; V-104 Q-764.6 and Q-767.2, IV-37
"Dilecto" GB-116E and GB-126E, V-14 Q-817.1, IV-37,117
"Dilecto" GB-181E, V-14,114 "Dowthemt" A, P.R.-194
"Dilecto" GB-261S, IV-26; V-93 Dupont, E. I. de Nemours & Co.
"Dilecto" GM-l, V-8,88 Electrochemicals Dept., IV-33,64
"Dilecto" GM-PE, V-12,108 Film Dept., V-9,13,92; 8-28
Dinitrobenzene, VI-77 Organic Chemicals Dept. (Elasto-
Dioctyl sebacate, IV-62 mere Div.), IV-53; P.R.-194
Diphenyl, see biphenyl Photo Products Dept., V-13,109
Dodge Industries, Inc., P.R.-167 Pigments Dept., IV-4
Dodge Industries FLUORGLAS E 650/2-1200, Plastics Dept., P.R.-169-171,

P.R.-167 173,174; 8-28-30
Dow Chemical Co., IV-36-42,46,64 ,117; Polychemicals Dept., IV-23,25,

V-91; P.R.-194 27,32,34,35,58,113; V-10,89;
Dow Chemical "Dpwtherfa" A, P.R.-194 VI-58
Dow Corning Corp., IV-26,27,41,42,54, Textile Fibers Dept., V-8,10,

55,66,67,126; V-9,20,94,95; VI-52- 12,14,110; P.R.-172; 8-28
57; P.R.-168; 8-26-28 fluorinated ethers, Organic

Dow Corning fluids Chemicals Dept., P.R.-194
200 and 500, IV-66 "VITON," Organic Chemicals Dept.,
550 and 710, IV-67 8-30
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Dupont (cont.) Emerson & Cuming, V-7,8,10,11,13-15,
"H" film, Plastics Dept., 115,237,238,242; P.R.-175-176

P.R.-169-171 Emerson & Cuming A-19 attenuator
"Kapton," 500 H film, Plastics material, P.R.-175

Dept., P.R.-171 Emerson & Cuming
Nomex honeycombs, Textile Fibers "Eccofoam" FH, P.R.-176

Dept., P.R.-172; 8-28,41,42 "Eccofoam" CL, V-8
"Teflon" FEP, TFE, T-100, 10OX, 9033, "Eccofoam" HiK (10000 F), V-7

TEF-7, TFE-6c, Tedlar, TFE-7A, "Eccofoam" HiK (500 0 F), V-14,115
Teflon R PFA TE 9704, FEP 100, "Eccofoam" PS, V-1O
Plastics Dept., Chestnut Run Lab., Emerson & Cuming "Eccogel" 1265,
IV-32; V-24; VI-58; P.R.-173,174; P.R.-176
8-28-30 Emerson & Cuming ferrites; 8-6

"Duramic" HT-960, 8-1 Emerson & Cuming Stycast 2651-40 RQ,
"Durez" 1601, natural, IV-17 8-40
"Durez" 11863, IV-20 Elastomers, IV-51-55; V-1.27-129
Durez Plastics, Div., Hooker Electvo- Electronic Space Systems Corp., 8-31

chemical Co., IV-17,20 "Elvacet" 42A-900, IV-33
"Durite" No. 500, IV-17 "Elvanol" 51A-05, 50A-42, 70A-05,
"Durite" No. 221X, IV-19 72A-05, 72A-51, IV-33
Durite Plascics, Inc., now the Borden Engineering Research and Dev. Lab.,

Co., IV-17,19 see U.S. Army Eng. Res. and
"Durold" (i" thick sheet), P.R.-184 Dev. Lab.
"Duroid" 5650, VI-59-61 Enjay Co., Inc., IV-28,39,50
"Puroid" 5850, VI-62-64 "Ensolite" M22240, M22239, .,036,
Pynasil Corp. of America, P.R.-84,96; IV-31

8-12 "Epon" Resin RN-48, IV-50
Dv-nasil 4000 glass, P.R.-84; 8-12 "Epon" 828, V-16,116-125; VI-68-75;
Dynasil slip-cast, P.R.-96 P.R.-186,187

"Epon" X-131, V-16; VI-74-76
East Coast Aeronautics, Inc.,V-1l Epoxy resins, IV-49,50,125; V-14-
Eastman Kodak Co., IV-15,62; 16,1.14,126; VI-67--76; P.R.-180

P.R.-67; 8-7,8,11,22,23 Epoxy laminates with
"Fcco" L65, V-i1 "Dacron," V-14
"Eccofoam" Ft, Emerson & Cuming, "Fiberglass," IV-50; V-14,16,22,

P.R.-176 114,124,125; VI-67,72-76;
"Eccofoam" GL, V-8 8-44
"Eccofoam" HiK (1000 F), V-7 "Nylon," V-14
"Ezcofoam" IAK (500 0 F), V-14,115 "Orlon," V-14
"Eccofoam" PS, V-10 E Resin, IV-50
"Eccogul" 1265, Emerson & Cuming, Esso Laboratorieu, see Eujay Co.,

P.R.-176 P.R.-195
"Eccosorb" IlFXI22, V-13,237 "Esscolam" 12 T, 8-31
"Eccoaorb" I1FX123, V-13,238 Esso "Teresso" oil, V-78; P.R.-195
"Eccosorb" IF155, RF680, UF853, "Estawax," IV-57

1iFiO00, 1IF2050, V-13 Ethers, fluorinated, P.R.-194
"Eccovorb" 14FU10, MFI12, MF1I4, "Ethocel" LT5, IV-25,115; V-91

and MF115, V-15 Ethyl alcohol, IV-62
"Eceosorb" 14F117, V-15,242 Ethyl cellulose, IV-25,115; V-91
Eggwhite, P.R.-202 Ethylene Chemilcal Corp., V-1O
'KONOL (polyester resin), P.R.-166 Ethylene Glycol, IV-62
Electronic Mechanics, Inc., IV-13,108 Ethylpolychlorobennene, IV-64
Electronized Chemicals Corp., P.R.-175 "Farramnc" A, V-159,191,220
-Electronizoed Chemnical "Polyuidu", "Ferrainic" B, V-160,192,221

SP.R,-f5 "Farramic" C, V-161,193,222
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"Ferramic" D, V-162,194,223 Foam, alkyd diisocyanate (cont.)
"Ferramic" E, V-163,195,224 epoxy, V-14
"Ferramic" G, V-164,196,225 polyimide, P.R.-178
"Ferramic" H-I, V-4,166,198 polystyrene, IV-37; P.R.-188
"Feriamic" H, V-165,197,226 polymethane, P.R.-179,188
"Ferramic" 1, V-167,227 "Foasnglas," IV-11
"Ferramic" J, V-168,199,228 Formaldehyde resins
"Ferramic" K, V-169,229 aniline, IV-21
"Ferramic" N, V-200 benzoguanamine, IV-23
"Ferramic" Q (rec'd Dec. 1953), cresol, IV-18,19,68,70

"V-170,230 melamine, IV-21,22,112
"Ferramic" Q (rec'd Aug. 1954), phenol, IV-15-19,109-llI; V-8J-87

V-171,201,233 phenolanilne , IV-20
"Ferramic" Q2, VI-32,33 urea, IV-23
"Ferramic" Q-3, P.R.-150 Formica Co., 'The, IV-17,20,21,25,
"Ferramic" R-1, R-4, R-5, R-6, 46,47

P.R.-150 "Formica" FF-41 (sheet, rod stock),
"Ferramic" MF874, V-172,202 IV-21,68
"Ferramic" 1118, V-173,232 "Formica" FF-55, IV-21,69
"Ferramic" 1326B, V-174,203 "Formica" G7, G6, IV-25
"Ferramic" 1331, V-175,204,233 "Formica" Grade MF-66, IV-20,68
"Ferramic" 3308, P.R.-150 "Formica" XX, LE, IV-17,68
"Ferramic" 3310 (experimental), "Formica" YN-25, IV-17

V-176; P.R.-150 "Formica" Z65, IV-46
"Ferramic" 3321, P.R.-150 "Formica" Z80, IV-47
"Ferramic" 3330, P.R.-150 "Formvar," Type E, IV-34
Ferrites and garnets, IV-7; "Forticel" No. 28102, IV-25; V-90

V-4,54,133-204,206-233; "Forticel" JLB-(H), V-9
VI-28-33; P.R.-150; 8-6 "Forticel" JMD-(M), V-9

"Ferrotron" 119, V-17,205,244 "Fortiflex" A, V-10
"Ferrotron" 308, 309, V-18 "Fotoceram" (843 GU) and (843 GZ),
Ferroxcube Corp. of America, V-4 V-5; VI-40,41
"Ferroxcube" 105, V-4 "Fotofonn" B(843 GU), V-5; VI-36,37
"Fiberfrax" board, V-6,78; VI-46,47 "Fotoform" C(843 GU), V-' ; VI-38,39
"Fiberglas" laminates, IV-16,18, "Fractol" A, IV-66

22,25-27,31,32,47-50,68; Frenchtowit Porcelain Co., IV-6;
V-8-11,13,14,16,22,86-88,93-95, V-3,48,49; P.R.-21
98-101,104; VI-56,57; P.R.-189-190 Frenchtown alumina

"Fiberglas" see E g1asq, Owens- 4462, IV-6; '-3,48
Corning X994 laminates or resin 6096, V-3,48

Fiber samples. 8-13-18,28 7225, P.R.-21
"Fibeatos" 2050TVA C-1686, IV-24 7873, V-3,49
Films, see trade names as Croner, Fullers e3rth, Foxboro, P.R.-141

Mylar, Kapton, Quantum tape, Furfuraldehyde resin, phenol, IV-19
atc., or chemical name Fused quartz, IV-.li,]04; V-72,73;

Filtered Resin Products, Inc., IV-56 P.R.-83-37
Fir plywood, P.R.-193
Float glass, PPGO 8-20 "Gafite" cast polymer, IV-34
Fluorinated ethers, P.R.-194 Gasoline, aviation, 100 and 91
Fluorocarbon derivative P-lC, octane, IV-65

P.R.-194 General Asilline and Film Corp.,
FLUOROGUS E 650/2-1200, P.R.-167 IV-34,46
"Flvorosiut" (1960), P.R.-179; General Cable Corp., IV-52

(1973), 8-35 General Ceramics Co., IV-4,8,83;
Fjam, alkyd diisocyanate, cbsorirAted, V-3,4,54,55,159-176,191-204,220-233;

IV-24 VI-32,33; r.k.-150,15Z,176,177
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General Ceramics ADH-211, V-3 Glass (cont.)
BM3054, V-4,55 so-Ja-potash-lead-silicate, IV-9
7292, IV-4, V-55 soda-potash-lithia-borosilicate,

General Ceramics "Ferramics," see IV-10
"Ferramics" soda-silica, IV-ll

General Electric Co., IV-63-65 soda.-silicate, P.R.-93
Chemical Materials Dept., IV-48 Glass, "Spectrosil" A, P.R.-88
Electronic Components Div., "Spectrosil" B, P.R.-88

IV-13,106,107; P.R.-22-29,73, "Vitreosil," optical Grade,
153,154 P.R.-88

Lamp Div., IV-lI,104; V-72,73 "Vitreosil," commercial grade,
Plastics Dept., IV-50; 8-32,33 P.R.-88
Silicone Products Dept., IV-55; Glass ceramic 9606, VI-42,43

P.R.-85-87,176,177 Glass Lamicoid No. 6038, IV-21,70
General Electric fused quartz, Glass and mica, IV-13,69,106-108;

Type 101, IV-lI,104; V-72,73 P.R.-153-155
General Electric Isomica 4950, Glass powder and plastic mixtures,

P.R.-153 IV-41,42
General Electric "Lexan," P.R.-177 Glasses, IV-9-12,101-105; V-5,6,62-73;
General Electric F-118, F-202 mag- VI-35-43; P.R.-82-94; 8-20,21

nesium orthosilicate, P.R.-73 Glastic Corp., IV-47,49
General Electric Mycalex," "Glascic" GF, lM, MP and A-2, IV-49

P.R.-153,154 "Glastic" S and MF, IV-47
General Electric silicone rubber "Glastron" rope, 8-26

RTV-ll, P.R.-176 "Glastrate" (0-C Fiberglasi), 8-42
SE900, P.R.-177 Glyco Products Co., IV-56,59

General Mills, Inc., IV-23 "Glyptol" N•o. 1201 (red), IV-48
Geon 2046, 80365, 80384, IV-29 Goodrich, B.F., Chemical Co.,
Gilsonite, IV-56 IV-29,30
Glass, alkaline lead silicate, IV-11 Goodyear Aircraft Corp., IV-48; V-8,9,Glass, alkall'-silica, 1W-12.105; 84-87,96-101

P.R.-93, see also mixed silicate Goodyear Tirc and Ribber Co., Plastics
glass and various glass mfgre. Dept., IV-40,51,52

Glass, aluminum borocilicate, IV-10 Granite, Quincy, P.R.-138
aluminum zinc-phosphate, IV-9 Virginia, P.R.-138
barium borosilicate, IV-10 Grease, Dow Corning, No. 4, IV-67
borosilicate, TV-9,)Ol high vacuum, V-20

Glass, Dynnsiil. 4000, P.R.-84; 9-12 Grease, "KEL.-F" No. 40, IV-63
"E", IV-11 Green Refractories, .iements, 8-3
General Electric 101, clear Greenstone, Virginia, P.R.-139

P.R.4-687 GR-I (butyl rubber) and compeund,
iron-sealing, IV-9,102 IV-52

Glass, lead-bariuz, XV-9 GS-S (Butns S) and compounds, IV-51
lize-alumina-silicate, IV-9 Gulf Oil Corp., IV-58; VI-A4.85
low olkali potash-lithia-boro- Gulf 303 oil, VI-84,85

silikate, IV-10,102; V-62,63 ,itta-percha, IV-51
riqed silicate, P.B.-89-94 Gypsum board, 8,-23
phosphate 2043x, 2279x, IV-9
potash-lead silictc, IV-9 Hafnium oxide, multicryiatalliue,
otash-gooa-barim silicate, IV-9 Zircoa, P.R.- 54: ~~~~silica. M-.1O,103; V-44: P.R.-82-88 HltPR-3

.oda-borosilifatS, V-9,10 "UlowiAU" No. 1001, IV-57
soda-lead-borowilicate, IV-l0 Kc. 1'-314, IV-58
&ods-ltue-nilicate, W-9,11 Oil 10O0, IV-64
soda-paýav-borosillicst, IV-9 Harbison-Waihe-. cements, 8-ý
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iia d'i::,ian , 11 V . , Ce . , TInc . Y*,QTV 51 lo tcmtýrz' Iona 1 Ptpe & Ceramic
Har zihaw Chemical Co, Tihe, tet e , P.R. -72

IV-i,2-; V-l,30 Iron and pl,3stlc mit-f.ures,
Iiartwell, N. H4. itd Son,, , Tn'- . ,TV.-L'J,.'4; V-243

V-10) froii-rartteanese oxide ard plastic
ilaveg Industries, Inc., mixtureA, TV-45

Taunton Div., P.IiS RTRAIN 1, Kodak magnesium f Luoride,
"Havelex" glass-bonded ti icas: -- ~, 8

Types 1080, 1020, 1iU0 , 2101, IFTRANq 2, Kodak zinc -ulf ide,
2103, 2~01, 2803, 11.v.-i5 -

Hawajun ~ ~ ~ ~ ~ ~ ~ 4 Yol .. 1t1 '2L'Ri . Kodak zin'2 selen ild'J
11.VrtS S ejliitoý, [I) V. Of Unlion 8-22

Ceirbide and Carbon, P.R-VU RTRAN 5, Kodsk >IgO rnuiricrvstal,
Hieptacosafluorotribittyl, IV-63 PR 6;81
Heptane, TV-62 IRTRAN 6, Kodak cadmium tellurloc,e
Hercules Powder Co., Inc., IV-2'.; 8-6

V-16; P.R.-196 Irvirgton tape, V-17
Hiercules DI-CUP, dicumyl peroxidi-, Irvington varnish and Insulator Co.,

P.R.-196 v-17
VUL-(IP, a ,al-bis(t-butyl. per- Isobutylene-isoprene copolymer-, UV-52

oxy) dlidopropybenzene, Isomica 4950, ;eneral Llectric,
P.R.-19b P.R.-151

Hexachiorobutadiene, IV-62
Hexametitylene-adipanide polymer, Jet fuels JP-1, JP-1, IV-65; JP--4,

IV-23, 1i3 V_* 19
PHexaoe, V-19 Johns-Manville, W13~13 P.R.-158
"W'-film, P.R.-169-171
Honeycomb laminates, P.R.-172; 8-41 Kaiser Rej.ractories, cement, 8-3
Hood Rubber Co. , .TV-22 'gapto," P.R.-17l
Hooker Fleet rochemlical. Co., Kearfotý alun(Lna, ;-3,46,47; Vl-t,3,19

IV-62; V-13 Kiearfoot Go., Inc., V-3,46,47;
Hooker 32A, V-13 VT-18,19
flougt-iton Labs., loc., 1v-50. Kearney, Jamis R., Cor-p., IV-52

V-15,16,1426 IKlF, V-31
Mlunson, C. W., V-7 "Kei-,F" Alkaneu 464, 695, V-18

Kydrocarbon ~olywner, croqn-1inked, Grd 300 and 30C-M'2, WV-31.116f
TV-50 X200, V-10,1Q2, 10

1Iydronarbons, petroleumi, IV-0566 Grease No. 40, TV-63
VI-84,85 ail , Grade No. 1 and No, 3, !V-6.)

12-h~droxysteariii, IV-58 oil, Orade Nco. 10, IV-63,
"41ysol" 6000 and 6020, IV-50 -3,3

6000 111), V-15,126 wax No. 150. XV-58
6030-B, V-15 Kollogg, M. W., Co., The, IV-31,58,
xt-a060 V-*15 63,116; V-104,18.9.102,103,130,131
UL-6080, V-16 Kennecott Copper, ?.R.-191

"IHv'-tufC' laminate G;rade (O'IS1, IV-50 Kerote, TV-65
"Kovlar," 8-46

Ice, IV-10 P.R...145-1~47 K~nox Porcelain Corp.. IV-6,100
Igti1tion sealin~g tompound N~o. 4, 0-'61 Kvdak Co., see &isttaan Koak V,1

Intant coffee, powder, P.R.-202 K~odk !IR1AN 1, 8-7,8
Inq~tafit tea. powd-er, P.R.-7.02 IRTh.AN 2, 8-23
Inten~ational P.tpe & Ce-antic, P.R.-30.72 Ii&TFA 4, 8-22
internati~n"! Pipe & Cerawit alumdinhB IRIT"A 5, 8-A1.

P.R -- 30 IFT("k 6, 8-6



" Koroseal" 5GS-243, IV-30) iiqu ids, petro 1r'iyi , TV -(.!,f , U 'T!

tV--53 silicone, TV-66,67; V-20; ~P,8
KRS-5, IV-2,76 Litthiwn flulorine, TV-i
KRS-6, TV-2,75 Lithi um-nickel ferrit-, \?-! 17 ,19
Fiuhne'-LibL'v Co., TV 57 Lfttorn industries, P.R.-It17

"Loalin." IV-36
"1,;4n,..nac" 41)5, IV-46,120 LovellI Chemical Co., L ,

4-205, IV-46, 121 "Lucalox," General Fl ectrihc

PDL7-627 arnd PDI.7-650, I V-46, Lucent ProductsL2.,'-
I.Za0i01'tP !1D-44 and I3K 174, I'47, ~ 'hcjoI,'PR

dmlw~nated Plastics, Inc., "Lucite' PC 2(12, V-It0
see Gdastic Corp. "Lucite" RM-119 ard K-4-140, JV-3-.7;

Laminate Grade Gil, 8-36 "Lucite," sinteree, IV-34
Laminates and impgregnated battes, "Luvoflex," IV-30

see filler or resin: Lucoflex Plastic Fabricating, Inc.,
Asbestos-filled plastics TV-30
"Pacron"-filled plastics "Lumaritl." XFA-H.4 and 22361, -2'
Epoxy laminates 25,70
"Fiberglas" laminates Lunar rocks, Apolic 11 nnd 12,
Melamine GMG P.R.-139
"Nylon"-filled plastics 'Lupersol" 101. P.R.-197
"Orlon"-filled plastics "Lupersol'" 130, P.R.-196
Paper laminates "Lustrex" loaded glass mat, IV-41
Phenolic resin plus fillers
Polyester resin plus fillers 3-M Company, IV-63; V-16,17,22t VI-ol:
Polystyrene plus fillers ?.R.-178
Silicone resin plus fillers "b-M" board, Y.R.-IM'

L~ancavstt~r Glass Go., P.R.-89--92 3-M "Srotchcast" .221, F.k.-i78
Laneaste- mixed t-`licate glasses, Magnesia

7352. 7357, 1,1957, L9100, Kodak IRTR~AN 5, P.R.-67; 8-I11
P.R,-139-92 Mlr, T.R, P.R.-68,69

Lanthanum ~ittuitnte, single~ crystail, K~iniieipolis Hon*'.v'well. P.R.-76,j1
Najrionui Lead, ?.R.-0 ~ Manegite, P.R.-135

Lavai, V-21,75 Magnesium zilwinate (spfinel) , 'fitgls
lAad bromitte, single crystal, HIT, cry tal, U'nio'n Caride. P.R.-6f6

Crystal Phys. Lah,., 11.H.-66 hot-pressed, Coors, 8-12
Lead chloride. iP *R.-66 aesu-lirum iict
Le4ad chloridollead bromide, (cordierite), mtiiticrystall~ne,

P.R.-6cRaytheon, P,R.-67
Lea ttier1 ukile, IV-60 ?fz1Fnitum carbonate, pressed poýir
" Le X-1n ." Gem t''1l( Electriv, P.R.-1177PR-6
Lilmestone, 1'.R.-139 Hagnsi'im ferrito (KIT sapleg). V-PMA,

Lindr' Air Producto Co., Thec, Magnesiur. fluoride, WIRTIL 1. $;8-'t

VI-2..6; II. K.-~2 3,i62 p.) -l1 l~
Liquids, alipbiatie, TV-62,61:ns-nuioe~n for-.ite

set. Table of Cntitents of tho P.R. Sit taiictetAtite

inorganic, IV-61; V-18 v chtv-nsteltfte, mttlti-'
organic, IV-62'-67; V-18,19,20~; U1 ep),n a
Vl'-78-8W; ace Table of Canont Yoý P1 ".R.72
the P.R.



Magnesium metasilicate (cont.) Massachusetts Institute of Tech-
Intern. Pipe & Ceramic TC503, nology (cont.)

PR.-72 Laboratory for Insulation Res.
Magnesium orthosilicate, multicryst., IV-1,2,5,11,12,26,37,41-46,

General Electric F-318, P.R.-73 62,64,105; V-1,133-136,138,
F-200, P.R.-73 139,142-158,177,179,180,183-

Magnesium orthosilicate, Steatit- 190,206-216,239,240,243;
Magnesia A.G. Frequenta M. ,P.R.-74 P.R.-44,61,63,69,69,93,102,

Magnesium oxide, IV-l; V-29; P.R.-67-71; 110-114,115,116
8-11 Lincoln Laboratory, V-140,141,

Norton, single crystal, IV-l; V-29; 176,178,181,182; VI-30,31
F.R.--68 Mt.tallurgy Department, P.R.-60;

Single crystals, Univ. of Colorado 8-8,9,10
and MIT, 8-8,9,10 National Magnet Laboratory (now

Magnesium silicate, IV-3,78-82;VI-34 Francis Bitter Natl. Magnet
Magnesium titanate, IV-4; P.R.-75 LIab.), P.R.-192
Magnesium titanate and plastic Mathieson Chemical Corp., see Olin

mixture, IV-43 Mathieson
Magnetite and plastic mixtures, Mathieson Plastic CY-8 and CQ-lODM,

IV-44,45 IV-41
Mallinckrodt Chemical Works, Meat, IV-6P; P.R.-199

IV-44,45,61,62 "Mecoboard," IV-18; V-82-83
Manganese fluoride, single crystal, Melamine-formaldehyde resins,

Columbia Univ., P.R.-75 IV-21,22,112; V-8,88
Manganese-magnesium ferrite, Melamine GMG, IV-2i,70

(MIT samples), V-139,140,180, "Melmac" 7278 + "E" glass, IV-22
181,208 "Melmac" molding compound 1500,

liaganese-magnesium-zinc ferrite 1502, IV-22,112
(MIT samples), V-141,182 "Melmac" resin 592, IV-21

Marble S-303, IV-13 "Melmac" Type 1077 (Ivory WB 43),
Marbin, Chemical Div. of Borg- IV-21

Warner Corp., IV-38 Mercury cempounds, hot-pressed
"4arbon" S Auna S hardbord, IV-52 mercurous chloride, P.R.-76
"Narbou" S (Code 7206), S-I mercuric iodide, P.R.-76

(Code 7253), 8=01 and 9200, IV-38 mercuric sulfide, P.R.-76
Marco Chemicals, Lne., now Celanese Meta-dinicrobenietne, VI-77

Corp. of America, YV-47 Methacrylate resins, IV-34,35
Marco Resin, "MR-21C, "XR"-23C, "'Hethocel," IV-25

and "MRV-25C, IV-47 Methyl alcohol, IV-62
"Narcol," IV-65 Methyl cellulose, IV-25
Marinite, P.R.-193 1 thylstyrene polymer, VI-65
Ma-kite Co., V-22,135,236 ':athylstyrene-styrene copolymer,
"Markite" 3985, V-22,215 IV-39
"Harkite" 12812, V-22,236 Mica, Canadien, IV-13
"Marlex" 50, V-10 Mica, glasa-bonded, IV-13,69,106-108;
Hartin. Co., The, VI-57 P.R.-153-155
Masn. learns, P.R.-143 Miea, rr.byh IV-13
Massachusetts Ir'titute of Technology Mica anid glass, IV-13,69,106-108;

Bio-Medical Dept., 8-33 V-7,79
Cryogenak Sgisienring Lab., V-18 Mica-21lled plastics, IV-16,17,18,
C.ystl Ph,"tc4 Lab., P.R.-38,39, 20; V-7q9,63,66,7,',78,103-105,106,107, "Mic:aramic," V-7

109 '%icarta" No. 254, IV-18
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"Micarta" Nc. 259, IV-.22,62 National Beryllia high-purity BeP,
"Micarta" No. 299, IV-i9,68 P.R.-41
"Mficarta" No. 4)6. IV-1.8,68,70 National Carbon Co., inc., V-18;
Mica Insulator Co., IV-21 VI-48-51; P.R.-4,50,51,54-57,66,
"Millimar," IV-56 101,189; now div. of Union
i4Jnncapolis-Huneywell eguilatot Cc., Carbide & Carbon

P.R.-31,70.71 National Lead, P.R.-65
ftinneapolis-Honeywell magnesium oxide, National Lead LaA1O3 single crys-

ceramic, P.R.-70-71 tal, P.R.-65
Minnesota Mining and Mfg. Co., now National Research Corp., V-3

J-M Co., IV-63; V-16,17,22; Naugatuck Chemical, Div. of U.S.
VI--67; P.R.-178 Ruibber Co., IV-47,53

Minnesota Mining and Mfgý EC-612, V-17 Naugatuck Laminating Resin MP and
"Missileon,' V-17 MT, IV-47
Mitchell-Rand Insulation Co., Iric., Neoprene GN and compound, IV-53

IV-57-59 Neptunite, P.R.-129
Molding.compounds, XM-3, IV-20 "Niberlox"-5, -20, -100, 8-4

301, V-9,96; P.R,-168 Nickel ferrite (MIT samples), V-133-
"Moly-Sulfide," VI-45 135, 142,143,183,209
Monoisopropyl biphenyl, V-19 Nickel-lithium ferrite (MIT samples),
Monsanto Chemical Co.,, Plastics V-137?172

Div , Iv-15,18,20,22,24,30,36, Nickel oxide, single crystal, P.R.-49
37,41-45,63,64; VI-78-83; Nickel-zinc ferrite (MIT samples),
P.R.-178; 8-34 V-14A-157,184-190,210-216

Monsanto L-600 polymer, 8-34 Nitrobenzene, IV-64
Monsanto OS-45, OS-59, and OS-82, Nitrobenzene, meta-di, VI-77

V-19 Nitrogen, gas, V-20
Monsanto polyimLde foam, P.R.-178 Nitrogen, liquid, V-18
"Moplen" 004 polypropylene, 8-35 Nitrous oxide gas, V-20
Morse, Herbert B., and Co., "Nomsx" honeycombs, P.R.-172; 8-41

V-16,17 "Nomex" felt, 8-42
Morse 200, V-16 Nopco Chemical Corp., P.R,-170

280, 300, 400, 6060-C, and Nopco Chemical polyviethane foam,
6062, V-17 P.R.-179

Mullet uil, FR.-197 North American Aviation Co., P.R.-42,
Muliite, V-3; hot-pressed, 8-2 43,100
Multiform glass, Corning, P.R-.96 North Americon Aviation silicon
Muscovite, IV-13 nitride, pyrolytic, P.R.-100
Mycalex Corp. of America, IV-l3, North American Aviation trans,-

V-7,79; P.R.-153-155 lucent BeO, P.R.-42,43
"Mycalex" KIO, IV-13 Norton Co., IV-1,6; V-3,29,49;
"Mycalex" 400, IV-',69 P.R.-31,68
"Mycalex" 410, 500, 555, 560, NortoP 99.5% A1203, P.R.-31

620, P.R.-153-155 Norton 7X, V-3,49
"Mycalex" 2821, IV-13,106,107 Norton 17Z, V-3
"Mykroy" Grade 8 and 38, IV-13,108 Norton MgO single crystal, P.R.-68
"Mylar" A, V-13 "Noryl" GFN3, SE-i, SE-I-802,

8-32,33
Naphthaleiie, IV-15 Novamont Corp.
Nar"halene, chloro•- IV-64 "Nylon" 66 and 610, IV-23
Narvn' Resins and Coatings Co., V-8 "Nylon" FM 10, 001, IV-23,113 V4-9
Nationel Beryllia "Carberlox," "Nylon"-filled plastics, IV-17;

P.R.-80 V-8.12,14,82,83
Nationil Beryllia Corp., P.R.-31,

41,80; 8-4
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X600, V-6 V-B 8-8
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1¾ -r~jI Crp., 11-3,3740;V¾IVolyuJer 

Gotp. uf Ihoýnsyivaiia,Corp.-17 J82''.< 3; 40 1 1-66. P.R.--179-" I 1 1cir o n! Nes i 2C , 1 IV-4 6 tiin e t h y ! ;Te t ha c r y l a t e , 111- 3 4 , 7 0 ;
'Po a pr n' No. 2416-4 1"Pk f nll op ' V--lb fcý]Iyper-co ' 0-200 , 5 . V 1-66

* e esinls, IV11-23,11.3; V-8, 12,11' Pelvphe ýri ' ,cluirnoxaline, 8-n7
82,83,89 ~Poiyprc'PyI one,, Avxsuln(,', Crp.,

Pt,' v." ut -e n e) &V - 44,4 lý YPI c py ~len , Now a iu;ont Co r~p., 8-35
l \ 1 % u t e a , \ ' 5 9P u s l l q a u c L e s i n , 1 1 1- 2 6 , 2 7 ; V 1- 9 ;

F-' vclvt-rostytenes, 1V-4l,42 t)iysryreie, CdSt inL vacco and ca~stI' ~ ~ ~ ~ ~ V I torfurccyeelI31 , "a al, rV-3158,u3,1j1b; 1101213cross-l1inked, 
1113k),40,119; V-11,i,. " v lu h e x y ' n e h a c y l a e , V 3 51 0 5 ; V 1 -6 6 ; P .R .-1 8 1- -1 8 2 ; 8 -3 2v--.c VI0.Styrene, V-1i hydrog-nated, IV1-46ptl-dxa1ly) phithaiate, .iV-4d; 8-43 cx-me-twv tayreuc, 111-37,117I 5dcloo~ree11-0 

olystyrene' + chlorvinated dlpheny2,
~ 7uIV -37h~y 2 $dthloosyre+ tilrPolystyrene Ffbersý Q-107, IV-37tv-42-45; V-243 Polyscvr'nt +- fillers, 111-41;

Polyesters, IV-46-48,t2e-19.3; V-1l, Pcklystyrune foamp,P..-31.2,1.1, 106-1ill; 8-33,4.5 P1olystyrene Foaiu Q-10.3, 1IV-37tol veste orefi .. th "DacronPR.18
14¼, 110) 

PoytIrVtblie -31-33,
Pi~ y st e r, siii w i t h10 ; V -< 0, 104 ; V l-5$ -6 4 ;111-47,48; V-124,13,212,J.06,1oJos8 P.R.-166,173,174re vn~ith aluminum and ixn ytetrntfIuoroerhylene tape,

Polyes!ter resin wit-h "Niylon," V1-2 Pltee -35 -71Z, vseýt-z resin with "Orlion," V-IA335 
1127/

t(,4 
PolYtrifluocostyrene, 1-11fVol vester restn With phlenoUc Polyurethano foam3, N' pco, P.,R.-179SpC. s 1¼ Sipplcan, PR-$11,v* hr chointdV1 1 !pjo~lm, 8-45ýN w iL rsl omt-,8-4? Povirechan, tope , 82tot>thyPne, rratdiited, P. R. -16 1 Vlvrtee.flu !562fldyu.rhvhcnr 1W27,28,70 V-ID;627

P 1? 1flo.1.;v jn~yl dcc cal , 1V1-34Ptivt-'eV D&30,P1< oiyvtnyl acictat,Ž, IV1-33polyef-hwlette (effec.t- of Mlvlliiiis), Polyviuyl, 1ioolaet0 333

IV-V6
xjUtij , IV11-4Ž P'ol1yvtnwu!. chloridce 1006, 1018.,

i~i 14, '~121l6, 140b, W-174, W-175, and
"1 elyglos" S, WV-26 Piolyviniyl. chloride-aeetate, IV-28-31t 4P~~ysi~da," .8. 175Polyvinyl chloride-acttate +

lW~r~x~de lazirate, 8<Polyvinyl chlorides, V-*118-31; V-I0k'otvixM-c Atteniuntok-, P.R-6 oyi~l coeae V-46Pilylsvbot'enze, Run S047?-2, W1-23 Polyvinyl (trit~ui, T11-34Poiylsohutyleued B4i00 + Xart-boa Pol~yvinylidente and vinyl chlorides,
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Polyvinylidene fluoride, AVCO, P.R.-161 Resinous Products Div,, see Rohm
Poly- -vinylnaphthalene, IV-46 and Haas Co.
Poly-2-viny;pyridine, IV-46 "Resinox" 7934, IV-20
Polyvinyl resins, IV-27-46 "Resinox 10231, IV-18,109
Polyvinyltoluene, IV-37,117 "Resinox" 10900, IV-18,110
Poly-p-xylylene, IV-37 Resins, natural, IV-55,56
Porcelain No. 4462, IV-6 Rex, Corp., IV-40; V-11,105
Porcelains, IV-6,94-100; V-2,3,5,21, Rex, William Brand, Div. of

40,59-61 American Enka (now Brand-Rex Co.),
Porous Ceramic AF-497, IV-6,101 P.R.-181-183
Porous ceramics, see low-density "Rexolene" P, P.R.-183

alumina, silica, silicates "Rexolite" 1422, IV-40; V-105;
Potassium bromide, IV-l P.R.-181

chloride, V-1 "Rexolite" 2101, V-11
dihydrogen phosphate, IV-1,73 "Rexolite" 2200, P.R.-182

Potato chips, P.R.-199 Rezolin, Inc., IV-19
Potatoes, raw, P.R.-199 "Rhyolite," P.R.-140
Potato starch, granular and Robertson, H. H., Co., IV-48,123;

gelatinized, P.R.-200,201 V-12,19
"Primol"-D, IV-66 "Rocketon," V-17
Proctor and Gamble Co., IV-60 Rocks, see Table of Contents of the
n-Propyl alcohol, IV-62 P.R.; 8-23-25
"Prystal," IV-17 Rogers Corp., VI-59-64; P.R.-184,185
"pyralin," IV-25 Rogers Corp. "Duroid" (1" thick
"Pyranol" 1467, 1476, and 14i,,, sheet), P.R.-184

IV-63,64 "Duroid" 5870 (1966), P.R.-185
"Pyrex," IV-10 Rogers Paper Mfg, Co., IV-60
"Pyroceram" 9606, VI-42; P.R.-149 Rohm and Haas Co., IV-30,34,48,
"Pyrotex," V-8 62,122; V-12,111

Ropes, plastic, 8-26
Quantum, Inc., P.R.-.180 "Royalite" 149-11, M21982-1 and
Quantum Radar tape, P.R.-180 M22190, tV-53
Quartz, fused, IV-11,104; V-6,72,73; RTV-11, P.R.-176; RIV-501, P.R.-168;

P.R.-85-88 8-36-39; RTV-521, -1602, -5350,
Quartz crystal, natural, P.R.-80,81 S-6538, P.R.-178; RTV, 8-42
Quartz fiber, AS-3DX--1R, Philco- Rubber, butyl (XR-I), IV-52

Ford, P.R.-97 Rubber, cellular, IV-51
Quartz sand, powder, P.R.-135 Rubber, cvcli.ed, IV-51,52
"Quinorgo" No. 3000, IV-13 Rubber, GR-S fBuna S) and com-
"Quinterra," XV-13 pounds, IV-52

Rubber, lievea and compounds, V4-51
Radar rape, Quantum, Inc., P.R.-180 Rubbt•r, natural, IV-51
Raybestos-.anhattan, inc., V-8.,9 Rubber, n41tri~e, IV-53
Raytheon Mfg. Co., V-3; P.R.-32, 52, Rubber, ailicore, IV-54,55,126;

53,67,100,139,158,180; 8-18,21,23-25 V-127-129, P.R.-177
Raytheon A1203, multicrystal. P.R.-32 Rubber Reserve Corp., IV-51,52

boron nitrlde, pyrolytic, P.R.-5.5,)3 Rubidium mangatese fluoride,
magnesium-al•tnum silicate stngle tryatal, MIT, Crystal

(Cordoerite ceramic), P.R.-67 Physics Lab., P,R.,-49
silicon nitride, ;ermiwc, P.R.-100; Rutgerb University, Scl.col of

8-21 Ceramics, V-4
Raytheon 402B8 V-3 Rutgers' wallastonite 916, V-4
"Resimene" 803-A, IV-22 Ruti-at IV-2,4,f7
Resin (polyester), EKUO]L, P-R.-166



S-40 and S-60 res\i, IV-39 Silastics (cont.)

St. Regis Paper Co.,'\anelyte XF6734, IV-55

Division, IV-17,22 7181, IV-55

Sales, granulaed and fine flakes, RTV-501, -521, -1602, -5350,
Saks, Rayhenu, d P 8S-6538, P.R.-168

Raytheon, P.R.-158 Silica, !V-ll,103; V-70,71;
Sand and resin mixtures, see poxy, P.R.-83,84; 8-12

silizone, etc. PR-38;81

Sands Silica, slip-cast, Brunswick,

Desert, P.R.-143 P.R.-95

Hoiliston, P.Ro-144 Dynasil, P.R.-96

Quartz, P.R.-135 Silica fiber composites, P.R.-98,99;

Slattersville, P.R.-144 8-13-18
Soil, IV-14 Silicate glasses, IV-9-II,l01,102;

Sandstone, almond, P.R.-140 V-5,62-69; VI-35-43; P.R.-89-94;
"Santicizer" 9, IV-15 8-19-21
Sapphire, IV-72; V-1,26-28; Silicon, single crystal, intrinsic,

VI.-2-6; P.R.-2-4 cubic, MIT, Crystal Physics Lab.,
"Saran" B-115, IV-31 P.R.-78
Sauereisen Cements Co., V-7 Silicon, single crystal, undoped,
Sauereisen Cement/No. 1, V-7 Brown University, P.R.-78
"Scotchcast" 221, P.R.-178 Silicon carbide, multicrystalline,
"Scotchply" Type 1001, V-16 Carborundum, P.R.-79
"Scotchply" Type 1002, V-22; Silicon carbide with BeO, National

VI-67 Beryllia Corp. "Carberlox,"
"Scotchply" XPM-107, V-22 P.R.-80
"Scotch" tape No. 39, V-17 Silicon dioxide, fused, IV-II,103;
Sealing Wax, Red Express, IV-58 V-70,71; P.R.-82-88
Sealing compound, V-17; 8-39 Silicon dioxide, natural quarcz
"Selectron" 5003 + glass, IV-47 mineral, Fort Monmouth, P.R.-80,81
"Selectron" 5084 monomer, V-19 Silicon dioxide, sintered, Brunswick

"Selectron" 5084 resin, V-13 slip-cast, P.R.-95
Selenium, amorphous, IV-13 Brunswick slip-cast with 2.5%
Selenium, multicrystalline, IV-l Cr20 3 , P.R.-95
Service boards, John Manville's, Corning Code 7941, P.R.-96

P.R.-158 Corning multiform glass, P.R.-96
Shale, 8-23,24,25 Silica slip-cast, Dynasil, P.R.-96
Sharples Chemicals Div., Penn. Silicon dioxide fibers

Salt Mfg. Co., IV-63 Quartz fiber sample, Philco-Ford,
Shawinigan Products Corp., IV-34 AS-3DX-IR, P.R.-97
Theet glaoss P.R.-94 Silica fiber composites, Philco-
Shellac, aatural Zinfo, pure C Ford 1-XB-O-M, P.R.-98

garnet & garnet dewaxwd, 1V-56 AS-3DX 176-17, P.R.-98
Shell Chemical Corp., IV-50; AS-3DX, 8-14-18V-16h 1c6-125; VI-68-76; Silica fiber composites in

P.R.-186,1: aluminum phosphate matrix,

Shell Chemical "Jpont' 828 + Whittaker Corp., P.R.-99; 8-13
PMDA epoxies, P.R.-186,187 Silica fiber, silicone coated,

Shell Development Co., IV-46-48 Raytheon Co., 8-18

Shell Oil Co., IV-56,66 Silicon dioxide glasses
Silastics 120, 125, 150, 152, "Amersil" (clear, translucent),

160, 167, 180, IV-S4 P.R.-82
181, IV-54,126 Corning 7940, P.R.-83

250, IV-54,126 Dynasil 4000, P.R.-84
6167, IV-55,126 G.E, i01, clear, P.R.-35-87

6181, X4342, IV-55 "Spectrosil" A, P.R.-88
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Silicon dioxide glasses (cont.) Sintered silicon dioxide, P.R.-95,96
"Spectrosil" B, P.R.-88 "Sintox," V-3
"Vitreosil," optical grade, P.R.-88 Sippican Corp., The, P.R.-158,188,
"Vitreosil," commercial grade, 192; 8-42

P.R.-88 Sippican polystyrene foam, P.R.-188
Silicon dioxide, mixed silicate glasses, Sippican polyurethane foam, P.R.-188

see also Glass Sippican service boards, P.R.-158
Corning Lab. No. ll9BUC, P.R.-89 Snow, IV-I
Corning Lab. Code 1723, P.R.-89 Soap, IV-60
Lancaster 7352, 7357, L1957, Socony Mobil Oil Co., Inc., IV-57,58

L9100, P.R.-89-92 Formerly Socony-Vacuum Oil Co.,
Owens-Corning X994, P.R.-93 Inc.
Owens-Illinois EE9 and EEl0, P.R.-93 Soda silicate glass, MIT, Lab. Ins.
Pittsburgh Plate Glass Co., Res., P.R.-93

Plate glass, P.R.-94 Sodium chloride, IV-2; P.R.-103
Silicon nitride, ceramic Sodium chloride, aqueous solu-

Admiralty Labs., P.R.-100 tions, IV-61
AFML, 8-22 Southern Alkali Corp., IV-48
Raytheon, P.R.-100; 8-21 "Spectrosil" A, P.R.-88
Union Carbide & Carbon, P.R.-101 "Spectrosil" B, P.R.-88

Silicon nitride + beryllium oxide, 8-4 Sperry Gyroscope Co., V-18
Silicon nitride, pyrolytic, P.R.-IO0 Spinel, P.R.-66; 8-12
Silicon nitrite alloy, V-6,79 Spodumene, P.R.-130-132
Silicone alloys C-1147 and C-1328, V-9 Sponge Rubber Products Co., IV-19,
Silicone fluids 31,52

DC XF-6620, V-20 Sprague Electric Co., IV-39
SF96-40, IV-67; VI-86,87 Spruce Pine Mica Co;, V-7
SF96-100 and SF96-I000, IV-67 Stanco Distributors, Inc., IV-65,66
DC200 and DC500, IV-66 Standard Oil Co. of N.J., IV-58
DC550 and DC710, IV-67 Standard Oil Development Co.,

Silicone glass laminates, IV-26,27; see Enjay Co., Inc.
V-9,93-95,100,I10; VI-56,57 Steak, beef, IV-60; P.R.-199

Silicone grease, V-20 Steatite bodies, IV-3,4,78-87;
Silicone laminate DC2105, V-9,94 V-4,55-57; VI-34; P.R.-72-74
Silicone laminate DC2106, V-9,95 Steatite Body 7292, IV-4,83
Silicone laminates, 8-33 Steatite Type 303, 400, 410 and
Silicone molding compound XM-3, IV-26 452, IV-3,84-87
Silicone resin DC301, V-9,94 Steatit-Magnesia A.G., P.R.-32,74
Silicone resin DC996 andDC2101, IV-26 Steatit-Magnevia A-18, P.R.-32-33
Silicone resins, IV-25-27; V-9; Steatit-Hagnesia Frequents H,

VI-52-57; 8-28 P.R.-74
Silicone resins with asbestos, V-9, Sterling Varnish Co., The, V-18

96,97 Sterling M5O varnish on paper, V-1l
Silicone resins with "Fiberglas," Strontium fluoride, single crya-

V-9,93-95,98-101; VI-56,57 tal, MIT, Crystal Physics Lab.,
Silicone rubber SE-450, IV-55; V-127 P.R.-106,107

SE-555, IV-55 Strontium titanate, IV-5
SE900, P.R.-177 Strontium titanste and plastic
SE-977, IV-55; V-129 mixtures, IV-43
RIT•-l, P.R.-176 Stupakoff Ceramic and Mfg. Co.,

Silicone rubbers, IV-54,55,126; IV-6,101; V-3,4,50,51
V-127-129; P.R.-176-177 Div. of the Carborundum Co.

Silicone varnish, IV-26; V-18 Stupakoft 1510, V-3,51
Silver iodide, pressed powder, 1540, V-3,50

MIT, Lab. Ins. asm., P.R.-102 1542E, V3
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Stupakoff (cont.) "Teflon" 10OX, P.R.-174
S1542P, V-3,50 "Teflon" TFE 7A, 8-29
1550, V-4,50 PFA TE9704, 8-29
1550, V-4,50 TEFP0,83

"Stycast" HiK, LoK and TFE FEPiQO, 8-30

"TPM-3, V-L "Teflon" + calcium fluoride,

"Stycast" 2651-41RQ,8-40 IV-32; V-10

"Stypol" 16B resin, IV-46, "Teflon" fiberglas laminates,

"123; V- i0 GB-112T; IV-31,32: V-104; P.R.-164

"Stypol" 16C resin, IV-48 FLUORGLAS E, P.R.-167
"Stypol" 16D resin, IV-48; V-12 Duroids, VI-62-64; P.R.-184,185
"Styraloy" 22, IV-38 Tellite Corporation, P.R.-188

"Styramic" No. 18, IV-37 Tellite 3A, P.R.-188

"Styramic" HT, IV-42,43 "Tenite" I 008A H2 , H, M, Mli, S
Styrene copolymers, cross- and $4, IV-24

linked, IV-39,40,119; "Tenite" II 2054A H2 , H4 , MH, MS, S2,

V-I1,105 S4, IV-24

Styrene copolymers, linear, Tennessee Eastman Corp., IV-24
IV-38,39,118,119 Tennessee Marble, Inc., IV-13

Styrene dimer, IV-64 Teresso V-78, P.R.-195

Styrene N-100, dry and Terphenyl, meta-, nona, ortho-, and

saturated with water, IV-64 para-, IV-15

Styrene-acrylonitrile copoly- Terphenyls, chlorinated, IV-64

mer, IV-38,53,118 Tetrachloroethylene, IV-62

"Styrofoam" 103.7, IV-37 Tetra alkyd silicate ester, V-19
"Styron" C-176,411-A, 475, Texas Instruments, infrared

666 and 671, U'-36 windows TI-20, TI-1173, 8-43
Suet, IV-60 Thallium bromide, IV-2,75
Sulfur, crystalline, IV-2 Thallium bromide-chloride, IV-2,75;

sublimed, IV-2 P.R.-109

"Supramica" 500, V-7.79 Thallium-bromide-iodide, IV-2,76;

"Sylgard" 182, 184, D92.007, P.R.-109

P.R.-168 Thallium chlo,ýide, V-1; P.R.-109

188, 8-27 Thallium fluoride pressed powder,

Syncor Products Co., V-6 P.R.-109
Synthetic basalt, P.R.-139 Thallium iodide, IV-2,74; P.R.-109

Thermal American Fused Quartz Co.,

"Tam Ticon" B, BS. C.•, MWd S, P.R.-88

IV-4,5,43 Thermoplastic Composition 1766 EX

"Tam Ticon" T-S, T-L and T-H, and 3738, IV-58

IV-4 3767A, IV-59

Tantalum oxide, ceramic, Ciba Thiokol Chemical Corp., IV-54
powder, fired at LJ..R., "Thiokol" Type FA, PRI and ST, IV-54
pIT, P.R.-e08 Thorium oxide, ceramic, Zircoa,

Taylor K ibre Co., IV-18,27,l1l P.R.-llO,112,
Taylor Fiade GGG, IV-18,111 HIT, Lab. In*. Rev., P.R.-113,114
Taylor Grad GG S, IV-27 TI Pure R-200, IV-A

Grade GSC and {.R , - V-27 Titanate ceramica, IV-5,6
"Tedier, " 8-28 Titania and titanate bodies, IV-4-6,

"Teflon," IV-31-33,70; V-24,104; 88-93
SVI-58-64; PR.-A73-174 Titanium Alloy hM8 . Div., National

"Teflon" 9033, P.R.-174 Lead Co., IV-4,5,42,43

"Teflon" FEY (1963), PR.-173 Titanium dioxide, rutile, IV-2,4,77
"Teflon" TFE (1964), P.R.-173 Titanium dioxide ceramics, IV-4,5
"TeflIon" TEP-7 (1964), P.R.-173 Titanium dioxide + plastic mixtures,

"Teflon" TFE-6C (1964), P.T.-173 V-33,42
"Teflon," T-l00, P.L,-174 Tobe Deutsch-ban, VI-78-83
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Toluene sulfonamides, mixtures of U.S. Stoneware Co., The, V-21.,51;
ortho- and paraisomers, IV-15 VI-20,21; P.R.-34,35

Topaz, P.R.-133,134 U.S. Stoneware A1203, A-212, A-216
Tourmaline, P.R.-134 A-312, 610, Std. 30500F, P.R.-34,3!
"Transil" Oil 10C, IV-65 U.S. War Department, Picatinny
Trichiorobenzenes, mixture of iso- Arsenal, IV-15

meric, IV-64 Urethane, see polyurethane
Trichloronaphthalenes, mixture of iso-

meric, IV-64 Vanadium oxide, pressed powder,
a-Trinitrotoluene, IV-15 P.R.-114

Varnished glass cloth, V-18
UDP 333 Liquid, P.R.-197 Varnished linen tape, V-17
"Ultron" Wire Compound UL300, Varnished paper, V-18

IUL1004 and UL24001, IV-30 ItVaseline," IV-65
Union Carbide & Carbon Corp., "Vibron" 140 and 141, IV-40

V-is; P.R.-4,50,51,54-57,66,10l, Victor Chemical Works, IV-48
180, 181 "Vinylite" QYNA, VG-5544 and VG-5901,

Union Carbide boron nitride, IV-28
hot-pressed, Grade HD0056, "Vinylite" VG-5904, V`YHH, VYNS, and

8D0086, 0D0092, HD0093, HD0094, VYNW, IVJ-29
HBN, HBR, P.R.-54-57 "Vinylite" VU-1900, IV-29,.70

cold-pressed, P.R. -57 2-Vinylpyridine-styrene copolymer,
pyrolytically deposited, IV-46

"Boralloy," P.R.-50,51 "Vistawax," IV-59
pyrolytic laminate, P.R.-34 "Viton," 8-30

Union Carbide magnesium aluminate "Vitreosil," co~mercial grade, P.R.-'8S
(spinel), P.R.-66 "Vitreosil," optical grade, P.R.-88

Union Carbide "Polysulfone," P.R.-189 VITL-CJP. P.R.-196
Union Carbide silicon nitride,

ceramic, P.R.-l01 Wallace & Tiernan, Inc., P.R.-197
Union Carbide R-63 Var'nish, V-18 Wallace & Tiernan "Lupersol" 101,
Upjohn, 8-43-45 2 ,S-dimethyl-2 ,5-di (t-butylperoxy)
Urea-formaldehyde resins, IV-23 hexane, P.R.-197
U.S. Army Engineering Research and War Dept., Picatinny Arsenal, see

Dev. Lab., Fort flelvoir, Va., U.S. War Department
IV-2,74-?6; VI-77 Water, conductivity, IV-61

U.S. Army Res. and Dey. Labs., Fort Wax 3760, XV-59
Honmouth, N.J., P.R.-80,81 Wax Compound V-590 and No. 1340, XV-~59

U.S. Bureau of Fisheries, Wax S-1167 and S-1184. IV-59
mullet oil, P.R.-197 Waxes, IV.-56-59; V-16,17

U.S. Ceramic Tile Co., see Diamonite Weber, Hermann, and Co., IV-51
Products Div. "Wesgo" AL-300, V-4,52

U.S. Gasket Co., IV-32,33 "Weago" AL-1009, V-4
U.S. Industrial Chemical Co., XV.-62 Western Gold & Platinum Works, V-4,52;
U.S. National Buv'eau of Standards, .- 367

IV-40; P.Rý-20 Western t;,1d 6 Platinum aluminum oxide~
U.S. Ikeroxygen Division, Araus AL-300, AL-300 (modified), AL-400,

Chemical Corp., P.R -197 AL-500 (multieryut.), AL-995,
U.S. Peroxygen US? 333 Liquid. AL103 P.R.-36,37

P. R.-197 'Westinghouse Electric Corp., Research
U.S. Polymeric Chemicals. Inc., V-9 Labs., IV-18,19.22
U.S. Rubber Co,, IV-31,40.52053,56 Wi'lttaker Corp., P.R.-99; B-13,45-47
U.S. Sonic$, P.R.-75 W~hittaker silica fiber composictsv,
U.S. Sonices magnesium tit~anate, P.R.-99

'tulticrysatl, P.R.-7S Witeo Chemical Co., 8-47
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Wollastonite, V-4,58
Wood, IV-59; P.R.-193
Wood, birch plywood, Sippican,

P.R.-193
fir plywood, Sippican, P.R.-193
Marinite board, Sippican,

P.R.-193

Ytterbium ferrite, VI-28-31
Yttrium oxide, ceramic, Zircoa,

P.R.-116
Yttrium oxide, single crystal,

MIT, Lab. Ins. Res., P.R.-115

Zinc ferrite (MIT samples), V-158
Zinc-magnesium-manganese ferrite

(MIT samples), V-141,182
Zinc-nickel ferrite (MIT samples),

V-144-157
Zinc oxide, single crystal,

Airtron Div., Litton
Industries, P.R.-117

Zinc selenide, 8-22
Zinc sulfide, 8-23
Zinsser, Wm, and Co., IV-55,56
Zircoa ceramics:

"%C", P.R.-118
Thorium oxide, P.R.-lI0-112
Y-790, P.R.-64

Y-904, P.R.-119
Y-1362, P.R.-120,121

"Zircolite," ceramic, P.R.-122
Zircon, P.R.-123-125
Zirconia,

Zircoa "C", Y-904, Y-1362,
P.R.-118-121

"Zircolite," P.R.-122

Zirconium oxide ceramics,
see Zirconia

Zirconium silicate (zircon),
ceramic, IV-6,94,95; V-5,59-61
single crystal, P.R.-123-125

"Zitex," P.R.-106
Zophar Hills, Iuc., IV-59
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