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sHhs. 2^ s-<iH) 
71^^* 6> 
£ ̂  ^ ̂  S^Kr 5H>S 2^ 1- ̂  «11 ^ °14. 
^ ~A <§r 

31*1 %^o] 
nj-^^^olls. sf^-5 

4-g-^ ̂ ls.7> ^7}*}5L 9.M. °H1 4-g- ^ ^tfl7> ^S. 
tfl"?!: Jl^2- 3- Sl1^. 

o] oil, ^S. 2^ 1-# -fell # #(foam)^l ^ *\^ SLS-^j A}-g- ^ ^rfl 7} 
7fl^>7lS. 5^5. 

4-g-^ -fell HI- #°11^ s^g. ^ ^ 5,000 ifl^l 15,000 cps^l 
Til ^ 91 ^ 3 Si sH>S. 2^ ̂r*k 3 -§-•& ^ 9-M^r ^ °1 ^7fl ̂ 4. sj e 

£.0]^ s|-^ol -fr^c^A-] 7>tf|£ sH>^ 1"^ $1^ 
^^S.sl-^-S.^1-^1 tim JL£7l-cl-i:^ 71^4 ^ 
7-11 nr 91^ ^ £ ̂ S. ̂  1-^1 tfl •& ^ £ 
^ Jl^JE 5H>S. 2^^ ̂^>711 af-1" ̂  SXSL^SL A>-g- ^ ^tfl7> 

sHHre 7l-^^>7ll sH>S. 2:^1- ̂ H1 °11 tfl^ ^7fl^;T}. 
ik^s] 
7l#^ a*Ml 
£ ̂ Sl ^S.21 sH>S. -g^l^ f-^AlZ] ^ 

9X$r ^S. #*flt- 7-H^§>JI7} ̂ 4. 
£ H-^^1 #71 sH>s. 2^1- #*flt- A>-g- ^tfl7> 

7-11^^>JI7} 
4*11 <T& 
£ 1^31 ^S. ^S.A-1, i^Tl(ASKER) ^£7l F^§(Type 

F) 7}^°-S. ̂  ̂ 1 ̂ 11^1100^1 ^5.1- 7H^ -f^iHI- %~£r ail-^, ̂ 7l 
5^5. 2:^1-31 1,000 ifl*l 5,000 cps(centi poise) 5£^ 15,000 ifl^l 60,000 
cps(centi poise)^] sf^S. dE^ir ^"^11-8- Til -o""^'^. 
^ H-^^l ^S. 2^1-^ f-f^Rr AJ-7l ^S. 2^1-

^1- 7-11^^4. 
JL4 

^ ̂  °11 ^S. 2^ 1- ^-^11 ̂  ̂ S. 2^ 1-21 ^ £011 ̂  ̂ ^ 
l^l^a^ -f eii^-^oii 
f-^l7l7l 
cl-^^ ̂ £^1 ̂ S. 2^1-^ ̂  Alz] ^ 9.1^-E.S., A>-g-^- ^ 
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4^4^ ̂ 4 44^ 4^4 4 §14- o]6\] Al-g-^j-2] -3-4°ll 4444-
44^4 A-1144 4 $M. 

^All- 2^4 IN 
[9] 4^44°H4,"47ll"4 241-4 ojlSt^ $14 44 ̂ 444 

44 4 4 $14 44 2]444, "*117fl711" 5E4 "44711 "SSS44 4 $14. 4 
^ 4 A-| o]l 4, "44 4"4 ̂ 5] tl JE4 4 44 44 44 1" 4 $14 4^ # 
2] 4 44. 

[10] 4^44°1144-f3l4 4M4 44 43144 4^4?! 4^4^ 4 °-S,"4a 
4 314"iLS S4€ 4^ $14-

[11] 
[12] 4 4^2] 44^ 1,000 44 5,000 cps 5E4 15,000 44 60,000 cps2] ^S.# 

7M4 44^. 244 ̂ ^15-A], ofl^(ASKER) ^£7l F^§(Type F) 7}^°-S- 1 
44 1005] ^S.1- 7H4 4314 44 ̂ 444 44^. 244 ̂ Hlt-
4 444. o] nfl y§ £4 44^. 24 4 4^ 42] y§ S.o] 4. 4 44 a 24 4 
47114 44^. 2^1-2] ^5.011 44 4 1444 S4 4(ppi) 4 44 
4 44 244 -fell 4 44 S44 °-^4, 4^3 4T11 44^. 24 44 44 4 4 
§1JI, ̂ o}7} 444711 44^. 2444 A>-g- 4 4tfl4 4 $.M 44-

[13] 4 4^2] ^£4^514^ 7]7]S,^^^- §1°_4, 1tt°1 
[14] 4 ̂  4 A] oil A-] ? X-1 c ̂  LVDV II+PRO 3": 4 RVDV III ULTRA, 7^44 NO. 63 

5E4 ^44 NO. 64, 4^ 5 RPM 5E4 12RPM 4^1 4 44 4, 4 ofl 
All 4^144 ̂ 44. 

[15] 
[16] 4 4^2] 44^2444 7-^514 ^ 4,47lH°-S44S. 

2^1:2] ^£7> 1,000 44 5,000 cps(centi poise), 4 4^1^—5- 1,500 44 
4,000 cps, Ji4 4 4711 3 £-£• 2,000 4 4 3,000 cps 4 ^ 4, °fl ^4 (ASKER) 
y§ S.71 F^ (Type F) 7l 4 50 4 4 100, 4711 3 60 4 4 90, 4 4 
4711 ̂  70 4 *1 802] y§ £1- 7>^1 4 4 314 44 ̂ 7]1 s A}44 ̂  §14. 50 
*1 ̂ >21 y§ £1- 7H ̂  -fell 4 *1^5. ̂ S. 2^j 1-# <£$ s>7il ^^1 ̂>^1 

sl-^-3 2A^l-o] ^-SISITIM-^^^ ^r 100^1 
71-4 ̂  -f 31 4 7] ̂  51 4^-5 1-# #1 *}5LZ} ̂  Hfl ^S. 2^j 1-# 
-g-°147ll %lt nr $14. 

[17] 
[18] £ 1^21 4^ oil Ai, 4^3-S- 2A^o] #7] ^tr ^ ̂  ̂  

7] ^51^ ^§-f, l^]^]1^" S0] (ppi, pore per inch)7l- 10 ^H 4 90 ^1 4, 
^Tii ̂  20 4 4 80 4 4, c] ^7ii ̂  30 4 4 70 4 44 -f 314 ̂  "U 

47115. A>-g-4^ §14.1444 ^7} 10 444 -feil4^^a4 ̂ 7} 
7^51445^^^1-21 4^4^ 4<^47l7l-4^ji, ̂ ^421 7]^S 
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44S. 2444 4^4^41 $1°-^1, 1444^ ̂ 7} 90 °1#2] 
431 4 44 T] ^ 51 sH>S. 24 1-# o.S 44 4 4 44^. 
2444 ̂ 4 5E4 4^144 ̂  §14. ^^oijA] 6.^1^-s.o] 
144 4 44 444 4 °-S, 4^44 6\]x\ S.O] ^ WI-QA- 14(ASTM 
7l$)l- °144°i 71-S, 4S, l4444°11 $1^ ^1- ^^>711 4^M 
454 4 444 4 $14. 

[19] 
[20] 4 4^2] 444°114,44S. 244°1 JI^S.O] 0.5.^5. 

24 1-2] *] 517]-15,000 Ll] 4 60,000 cps(centi poise), ^] ;n *1] yi S^S. 20,000 Ll] 4 
55,000 cps, S-4 ^] ̂  30,000 4 4 50,000 cps 4 ^ 4, °fl ̂  (ASKER) 
y§ S.71 F^ (Type F) 7l § 4^ 4 1 xfl 4 50 ^1 4, ̂ 4 ̂  5 4 x] 45 v] 
c] 6.S. 10 44 40 ^14, 6.S. 15 44 352] ^S.1- 7H4 
-fell 4 44 445. 444 4 $14. 1 *1 42] y§ £1- 7>^1 ̂  4 31 Q ̂  JI^ £ 
44S. 24 1-# #11- Ufl sH>s. 24 1-# 451^711 444 4 §1 , 50 
°142] ^S.1- 7H^ 4314 44 44^. 2444 5^^>7ll 4^44 
44 4 §14. 

[21] 
[22] 4 4^2] 444°114, sH>S. 244°1 Aj-7] ^5. ̂  # cflS. # ̂  o}-

H.^1 ^ 4, 144 4 it0^ 4(ppi, pore per inch)7\ 90 44 200, ^4 ̂  S^sL 
100 44 190, ^4^5. 110 4 4 180, 120 44 1704 4314 
44 44 s444 4 $14.1444 ^7> 90 *144 4314 44 JI^£2] 
44s 2444 5^^>7ll 4^44 $4 4 $1^-^, 1444 ^7}2004 
^4 4 314 44 444 °1 4^ 44s 2442] 4444 4^4 4 4 $14. 

[23] 4 4^2] <H44°114, 4314 44 4s] 011^315 711 4314 4 5E4 4e] 
°1131 = 7ll 4314 44 a444. 4^1 °1131 = 711 4314 44 4^1 °H^31 = 7il 
4314#o]i ti]§i] so] A}oi37>3.ui, 47l ^44°1 M^-^l,444^£, 

^51,444 4 4^4°1 4444. 
[24] 
[25] 4 4^2] ^440114,4314 44 ̂ 14 t- 7H4 44 424 4 $14. 

44 424 ̂ 4, 44 427]- o}^ 7%°-^.4 ̂ s. 2444 444T11 44 
4 $1^-^, ̂  44 a4 5&4 44. 4 ̂  44 °114,4314 4^1 "4 44 
4 2# 7H ̂  -fell 4 4 2^12] 50] 1- o] ^ ̂  §i t±m 

[26] 
[27] 4 4^2] ^440114, 4314 44 £.€ 4(open cell) ^2# 7>^ ^ §14. 

4314 4°1 tS2H 4(closed cell) ^2# 7>*1 ̂  % 4 7l 5L7> 4314 4 4 °ll 
^ 44s 24 4°1 4°14T11 4^514 §fT$l^HS^ 4(opencell) 
42# 7H4 4°1 44^44. 4 4^°HA] O_$ nff ̂ 2t 44^, 

44 ~§~7] 44 4°1 44 4^1 <H ^14 444 44 4^44 7H4 
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[37] Si 1 ifl*l 3] 44^. 2^4°] *112: 
[38] ^1-2)1 a 12] 2^ 4 44 z|4 1;000 °1 4 ̂  4 5,000 cps °1 4, 5,000 ifl 4 

15,000 cps *1 4 ̂  15,000 °1 4 ̂  4 60,000 cps °1 §>2] $ 7}x] ~ 44^. 
2^44 *112^JI, 44 *112i 1 ifl4 3 4^4. 

[39] 4*11 4 °-S, 4^ 4 44*111- 4^ 4 ̂  44*11 °11 4^ -M4 4 JI 
444 44,4^ ̂ !44 41^. 14! *111- 444^ 80°cs 7>4 ̂ 44°^ 
4114*11 4^4. °4H1 S1I24H# 444^ 44 4114*11 
4^-S^i 44 ̂ 44 4^4. 4^2] ̂ x\ ̂  44 444^ 80°cs 
71-4 5244^ 44^1 -g-^14^ 44 ̂ 44 ̂ 14534. ̂ 14 44^44 
34 40] $ti] ̂  jfcsg- ^ w-oii 44^1 4^ 4^ $.3. ̂ 4 1- o] 44°i 
444^4. 50°C44 ^44 4 ̂ 14 il ̂4(^4*11) ^ 4 44 4^4^ 
^44^ 445 2^44 ̂ 44. 

[40] a 1 
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[Table 1] 

^4r:(ir^ %) *11 2 i 1 til is*112^1 *112 i 3 
2 

"n" IT o 

O il-

^.27114 - 0.2 1.0 

1=1 
T_L" 

o x\ IT o O]E 10.00 10.00 10.00 

*11 
Till^sl-51-Wfl 0.100 0.100 0.100 

^^TjjlS-AlAm-TJllolE 7.000 7.000 7.000 

*11 

O] ^O}Tg.p.TI)] S.A] A]4TI)] 

°1 J= 
2.000 2.000 2.000 

5*1 =L 4 iE| o]-u] JSL^ET HiLSl- °1 
E 

0.2 1.50 2.00 

O A-1 IT o ^11 ^l"*ll ̂  A} O] -3- jg. Sjl A[ 
5.A]-
—I i-l 

16.00 16.00 16.00 

^StilEj-^l^^ojlol 
E 

2.000 2.000 2.000 

All °1 4.^ 4-18. 
18*11 *1 § 

1.500 1.500 1.500 

Si =L 
E 

5.00 5.00 5.00 

o] C_S_A]-O] H/iBl] o}5J 

7.00 7.00 7.00 

T 
T=? To 100 To 100 To 100 

V 

1=1 
T_L" 

-n"Sj-

*11 

1.00 1.00 1.00 

*11 
s" Sl *\] 5i 8.000 8.000 8.000 

H= 0.400 0.400 0.400 

1M1 100 100 100 
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[41] 
[42] a H 1 l^HlS-^SllH^ 1^1 S 1-g-ll, 

^UllllHlelllH^ 11 9±3-3,A\ 1-g-lJl, 
11111/1^1 ̂11^-111^/^11111^^-71 UlS 
1-g-ll. 

[43] 

[44] [14 <^1 ^ ̂  H i] -fell 1 #1 *112 
[45] 
[46] ^1-efl a 22]-1^ 1H 1 so] ^ w % tr ^^ 7^ - s.^^BiH^j o-ell1 

#^§111,1111011 H2I til is oils 1531. 1^1 1^4 ̂  
WI-QA-14(ASTM 7l$)l- o]-g-^r|-c^ 7}^ ̂  lHHoH §|^ g.6] o] ^ = 

IHI ̂1H 1 ̂111-
[47] a 2 

[Table 2] 

14 1 1 1112 til J57 o^] 

ill la 1 nippi) 50 150 100 

ofl^l Fl 151 80 30 40 

[48] 

[49] [1 1 1 1] US. 2l 1- 1 5.0II vtys. -f ell 1 # 11 1 11 1 1 A 
[50] 
[51] *1]21 lH 3^ 111 H2l til37oil oi -fll#! 1111^, =L 

111^: 17]-l^l. 11^1^, 11^, 1#^: l7]-l^°-l,^l^ 
US. 15gl ^11^ 11,11^ US. 15g-a ^111 -g-71 ifl 14 1 7} 
SIMJI SX^r 11^1 <£, 1#^ 1111 141 list-1 Ht-
1-g-H m £HA] Hl^ 11^1 <#^r ill 11 1.^ 11 
al 11. 

[52] a 3 
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[Table 3] 

44s 
244 

4 2 °j] l(^ 51 3,000 cps) 42^1 2(^ 51 40,000 cps) 

44 i 
lSOppi^Sl 80 

44®] ® 44®] A 44 i 
lSOppi^Sl 80 44^ © 44^ o 
44 i 
lSOppi^Sl 80 

4#®! ® 4#^ x(44 4#)-3^5i 
^4,44PPI-S-4 

44 i2 
lSOppi^Sl 30 

44^ O 44®] ® 44 i2 
lSOppi^Sl 30 44 ̂  x (44 4S-4^1 4s]) 44^ ® 
44 i2 
lSOppi^Sl 30 

44^ O 4#®! ® 

a] 52^14 lOOppi, 7^ 51402] 8000cPs2] 4444 444 
4 4 °14.44 ̂  A, 44 ̂  A, 4 # ̂  x 

[54] *3E3°1H ®4*1]-T-#4, 04#4, A4S-¥^s]jlx4 4iHr2H^4. 
[55] 
[56] ^7] 44°114 4 4 444 l^I^l 4 S°1 ^7> 10 44 90 v)vYo] JI, 

^§S.7> 50 44 1004 44 i 12] 4 e]14 #4 1,000 44 5,0002] 
^5.(cPs)t- 71-44 44s 2444 4^34711 4444 4 i<&x] 4 
47]-90 4 4 200°]al, F^ ^s.7>l 44 50 ^144 44^] 22] 45114 
44 15,000 44 60,0002] ^S.(cps)l- 7H4 44S 2444 4^34711 444 
4 44. 

[57] 
[58] [4^ i 2] 44S 24 4 ̂  51 4 44 -fr^ °11 4^ 4 JL51 4 7} 
[59] 42^1 1 44 3-a 44 44 i 142 4 ti]Hi2] #5]O]1B]1 s^l 4 e]14 3Ld\] 

4^414 4 4 4^114 S.2] 4Jl£t-47l-444. 44*] o_5., <^4 100^4 
20^4 57]]2] nf^s 44^,44^1 142^ ti]H0j]5] ^^H^ST]] 
4°ll 4^4 42^1 1 22] fti]l s]sS2<il4sl^-0ll 
H.3L4H.4- 4 4 444 4 S.S.A, 5-4^44 3.3] 4 442] 4 4 JLH.1I «] ML 
47]-4T]1 444. 4°l-$-H4,4451S4,44 4°14 44 JIB]4^ 100^ 
4^!4 7l 4 ^14 471-1-4^4 444. ̂ 444 4^ a 4^1 44444. 
4°l-$-H4°l ^444 44 HS4°1 ^445-S 4^°1 4431, ̂ 44^1 
^ v\ € 4 44. 4 °1^-H44 4444°11 44 4^4. 

[60] a 4 



•-his ^ fo ^ &&& ^ 
TJ-|Y Lv^l^Vii ttaR' -frilr 4a ItS-p" [i: Lb 1? "Ir fr-Sr "e-{^4? 4z-[o-|a *-)afo 

-IMols "fr-§-io iL^t^-lo to4^"§-L° -fr#- ia[tS-^- 4?-^:3? #zf ^ 
jtL ^ toi? -^a[^[oI 4S411 Lb^ "o^"n tV"3? Hi-^4? "5 "E" pa "5 W W LblY' [o VP9\ 

[£9] 

4^^o^l S^~i^ 4^1?^tv tb1 WE^-fi 
Ib^iall^ feZ [bkt^ RHM* OS L^th I fed L^tb 'ir[o00Z 

L*Lfr 06 4^^ ^ & k[M ^t?r^ #(sd°)^^ to000'09 
kth 000'SI 4^^tv fa ft lb# &[&-& to I lb WW loOOI 

kthos4^g: fed k^tb 'irlo{nln 06 klhOI 4^ Lolf-gi l^iol 
S&te #(sdofe toOOO'S L* th 000'T ' [o^XS ^ t- k lb4ff^ Ul°r [Z9] 

[19] 

OL z Ib^l^ Lb nr LR 
OP z Ib^l^ Z lb WW 
06 z Ib^l^ I lb WW 
OL I Ib^ll* lb I? LB 
S8 I Lb^ll* Z lb WW 
OS I Lb^ll* I lb WW 

-a f^-Sr ~e-{^4? 1^ W L^-fe 
[p m^i] 

soicoo/ciozax/i3d 
6 

£6£tSI/£I0Z OAV 
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^11^-], 
(ASKER) F^§(Type F) 7]^°_S. ̂  ̂  1 ifl*l 

1002] ^ HI- 7H ̂  -fell Q , 
^-7] ir2] ^|H^r 1,000 5,000 cps(centi poise) 
SE^r 15,000 60,000 cps(centi poise)dE^ir ̂ ^11. 
*11 1 1M1 91°}*], 

j=L #2] ^ 5L7} 1,000 i-fl *1 5,000 cps(centi poise)0] JL, 
-fefl ̂  #2] 7$ £7]- ofl ̂  (ASKER) ^ H.71 F^ (Type F) 7] § 

*1 50 ^1 100^1 sH>S 2^1-
*11 1 1M1 SX^A, 

j=L #2] ^ 5L7} 15,000 i-fl *1 60,000 cps(centi poise)0] JL, 
-fell # #2] 7$ £7]- ofl ̂  (ASKER) ^ H7l F^ (Type F) 7] § 
^ ̂  1 *fl*l 50 ^)A9l SH>S 2^1-

^11^, 
-T"5l]^:^2| l^^l^}- J£°] ^r(ppi, pore per inch)7]- 10 200^1 
-r^ll^#^: 
^-7] 2A^#2( ^jH^r 1,000 5,000 cps (centi poise) 
SE^r 15,000 60,000 cps(centi poise)dE^ir ̂ ^11. 
*11 41M1 9l°]A, 
-T^H #2] 1 °]^1 ̂  J£°] ^r(ppi, pore per inch)7]- 10 90 

2A^#2( ^H.7> 1,000 5,000 cps(centi poise) 

*11 41M1 9X^\A, 
-T"S]] #2] 1 °];*] A ^r(ppi, pore per inch)7l- 90 ^ *1 200°1 JL, 

2A^#2( ^H.7> 15,000 60,000 cps(centi poise) 

*11 1 U* *fl*l *11 61M1 9X^\A, 
-fell % #51 oil ^1 STll -fell #-#-'?! QA3- ̂  I" . 
*11 1 U- *fl*l *11 61M1 9X^\A, 
sH>S. TT^(W/0)^ 5E^ 
^-TT(OAV)^ af-^Rr 5H>S 2^1-

1-i: AAA *11 1 U" ^ *1 *11 6 U* ir H ̂  «0M1 trf^ 
^s. 2^1- ̂ -*111- AA^. 


