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1 .1  s  c or-e . -  T h is  s p e c i f i c a t io n  co v ers req u irem en ts fe r

e a g re  s i  a c lo c k , p ip e  and cement therm al in s u la t io n ,  Trier. eh  

be s a t i s f a c t o r y  f e r  use cr. su r fa c e s  a t tem p eratu res up t : 61C

V* 1 -

1 .2  C l a s s i f i c a t i o n . -  ]ia~n esia  therm al in s u la t io n  covered  by 

t h i s  s p e c i f i c a t io n  s h a l l  b: fu r n ish e d  in  one grade o n ly , and ir. 

th e  f  d i e t i n g  ty p e s  and c la s s e s ,  a s  s p e c i f i e d .

7 » ~*>YrU 4 al £ -_ W '« .iU

C lass 1 -  F la t  Elc-ck.

C lass  2 » Curved ELock.

Type I I  -  Pipe 

Type I I I  -  Cement

Z D1 rCHLiiTS

Tne f  o i l  or;ir. p s p e c i f i c a t i o n s ,  c f  the is s u e  ir. e f f e c t  on

2 . Arri.'i.u*

2 .1 Tne f(
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d a te  o f  i n v i t a t i o n  f o r  b id s ,  l e m  e p a r t  or t h i s  s p e c i f ic a t io n .
!SPECIFICATICI /

a sti: s p e c if ic a t i013 '

ASTK-C165 -  Compressive S tre r .f th  c f  p re  fennec b lock  type

therm al in s u le  t i  or*, s tan d a rd  method of t e s t  f c r .  

ASTi:-C177 -  Tue risa i c c n d u c tiv itv  o f m a te r ia le  fcy means c f 

th è  puarded h o t p ie  t e ,  s te n d e re  method c f

t e s t  f c r* •

ASTI]-C 302 - D ensity of p re fo m e

therm al in s u la t io n ,

ASTI:- 0303 -  D ensity c f pr-ei e r re

la  t ie r . . te n ta t iv e  m

ASTI!-C 33 5 -  Thermal conduct iv i t ;

te t iv e  ne ih :  è c f te  r i  f c r .

(Copies cf ASTI! S p ec if  ic e  t ie r ,  s r.= t  be pur-ohe se è f re n  the 

American Socie tv  f c r  T es tin o  I . :e te r ie ls ,  I r l e  Fece S t r e e t ,  

P h ila d e lp h ia  3, P en n sy lv a n ia .)

3. P.rTIHZi.Tì:T3

3 .1  M a te r ia l . -  Tne uapr.esie therm al in s u la t io n  m a te r ia ls  

covered by th i s  s p e c i f i c a tie r , s h a l l  be cenposeS c f  h ea t r e s i s t i n e  

conocunes s u i ta b le  f o r  the  te n p e ra tu re  c o n d itio n s  End the purpose 

in te n d e d .

3 .2  Chemical P .e c u lre re n ts . -  Tne the m a l  in s u la t io n  m a te r ia ls

c o v e r e i  fcy tr .is  s r ^ c i f i e ^ i c n  elis-ii ccrt& ir. n e t  i e g f  tr.tr. 6£ per

cen t cf h y d ra ted  maone slur, carbonate ( 4:_CC «!* ( CE) o-SH-: 5 r e i n ­«- w r.  ̂ *•
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fo rc e d  Tdth m in e ra l f i b e r .  The f ix tu r e  o f the m agnesia and 

th e  m in e ra l f i b e r  s h a l l  be homogeneous th ro u g h o u t. .

5 .3  P h y s ic a l R e c u ire a e r .ts . -  The m agnesia b lo ck  and pipe 

th e rm al in s u lE t ic r .  fu rn is h e d  under t h i s  s p e c i f ic a t io n  s h a l l  

conform to  the r e s p e c t iv e  p h y s ic a l req u irem en ts  p re sc r ib e d  in  

Table I .

Table I  -  P h y s ic a l Requirem ents

¡¿ethos c f  T e s t,
C h a ra c te r i s t ic s ____________________ P a rse r  a th  S e c u lre n e r .t:

E e r .s i ty ,A v e ra g e , lb s . /c u .f t .  ,::.axinun 4 .5 .2  1 4 .C

Thermal C onductiv ity»A verage, 4 .5 .4

E . t . u .  i n . , / n r . / s q . f t . / c7.maximum a t  
mean tem p era tu res  o f ;

2-0^  ? . ............................................................' C.4 5
*—w,   • C .5.
4 1 0 ' 7. -  --------------------------- ---  -  -  C. 55

(2)
F le x u ra l S t r e n g th ,A v e r a g e , lb s . / r q , in .  »¡¿ir. 4 .5 .5  ( ! )
( 2 }
Compressive S t r e n g t h ,a v e r a g e , l b s . / s c . i n . , 4 .5 .6

a t  1 Oyl P educaicn  in  T n ick n ess ,::in . 55 .0

l in e a r  S hrin l-rage ,A verage,P ercen t,lian . 4 .5 .7  £ .c

h i  Three tim es d e n s ity  ( lb s .  p e r  cu. f t . )  o; Sample T ested .
(2 ) I f  f l e x u r a l  s tr e n g th  o r com pressive s tr e n g th  v a lu es  Ere r e ­

q u ired  f o r  m agnesia p ipe  therm al in s u la t io n ,  approxim ate 
v a lu e s  may be secured by t e s t i n g  b lock  from the*same produc­
t io n  ru n  a s  th e  p ipe in s u la t io n .
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3 .4  Form and P iT r e r s io r s .-

3 .4 .1  Tvre I  -  H c c h c . - !
3 .4 .1 .1  Tr-pe 1 -  C lass I . -  F la t  b lo ck s  shc.ll be fu rn ish e d  * 

ir. r e c ta n g u la r  p ie c e s ,  r e t  l e s s  th an  6 in c h e s  r i c e .  IE in ch es  or 

35 in c h e s  l e n t ,  a rc  I ,  1 -1 /2 , 2 , 2 -1 /2  and 3 in ch es  th ic k ,  a s  

s p e c if ie d .

3 .4 .1 .2  T—re I  -  C lass 2 . -  Curved c lo ck s s h a l l  be fu rn ish e d  

curved to  in s id e  re d id  c l  over l e i  in c h e s , n o t le s s  th an  6 i n ­

ches r i d e ,  5£ in ch es  Icr.o and 1 -1 /2 , 2 , 2 -1 /2  and 3 in ch es  th ic k ,  

a s  s p e c if ie d .

3 .4 .2  Tvoe I I  - Pipe in s u la t io n  s h a l l  be su p p lied  a s  s e n i-  

c v l in d r i c a l  s e c t io n s ,  c r as curved segments 36 in ch es  ler.g  to

s r r e s  c: nine s n a i l

p r c r e r lv  f i t  s t a n la r f p ip e  s i r e s . Trie th

p ip e in s u la shed fo r  the v a r io u s

be as shorn ir; C arle J.-L •

Table I I ,  (a)

I n s u la t io n  7n iciu -.ess -  Corner Tubinr

Correr Torino  * • _ . cSore !
K cerina ¿ i 

1 in c h  th ic k  ¡

¡Toninal f r cru&_ 
Thi ckne s s

¡ ir-cr-r si
■* r- <»a e in c h e s •

3/E .5 3 0 7 /8
1 /2 .6 2 5 1 -3 /3 2
3/4 *E75 1

1 .1 2 5 7 /E
l > l / 4 1 .3 7 5 1 -1 /1 6
1 - 1 /2 1 .6 2 5 1 5 /1 6r*. 2 .1 2 5 1 5 /1 6
£ - 1 /2 £ .6 2 0 1 5 / i e1 *T • w 3 .125 l s / i e

t
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Tr.ble I I ,  (b)

In su la  tier» T hickne t s -  Iro r. P ipe. ‘

-  5 -

(Table I I , ( b ) ,  sane a s  KIL-I-2751E)

Kr\~'v n r r— 7 c. i *
t h i  ek pipe i  
th e  s u p p lie r  
th ic k  p ipe i

ar.c 15 in ch  p ipe s iz e s  5 inch  
.n su la tic r . nap be fu rn ish ed  bp 

ir. l i e u  of the £ -1 /2  inch  
.n s u la t ic r  s p e c if ie d .
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3 .4 .2 .1  -  P ipe in s u la t io n  f o r  s iz e s  up to  and in c lu d in g  10 •

in c h e s  s h a l l  be fu rn is h e d  in  s e c t io n s .  Fipe in s u la t io n  f o r  j
s iz e s  la rg e r  th an  10 in ch es  s h a l l  be fu rn is h e d  in  curved segments 

or s e c t io n s .

3 .4 .2 .2  -  Pipe in s u la t io n  nay  be fu rn ish e d  in  two la y e r s  to  

f o r a  t o t a l  re q u ire d  th ic k n e s s . S e c tio n s  may be fu rn is h e d  f o r  a l l  

s iz e s .  Yihere two la y e r s  a re  fu rn is h e d , th e  in n e r  la y e r  fo r  

s iz e s  l a r g e r  than  12 in ch es  and the o u te r  la y e r  f o r  s iz e s  l a r ­

ger than  10 in ch es  nay  be fu rn is h e d  in  curved segm ents.

3 .4 .2 .3  -  S e c t io n a l  r ip e  in s u l a t i o n  f o r  nom inal p ipe s iz e s  of 

10 in ch es and under s h a ll  be fu rn is h e d  w ith  a c o tto n  sh e e tin g  

ja c k e t co v e rin g  the e n t i r e  le n g th  of the in s u la t io n .  She ja c k e t 

s h a l l  have a 1 in c h , minimum, la p  on one end.

3 .4 .2 .4  -  When s p e c if ie d  in  the in v i t a t i o n  fo r  b io s ,  m etal 

bands s h a l l  be fu rn is h e d , f iv e  fo r  every  t r c  s e c t io n s  cf pipe 

in s u la t io n .

3 .4 .3  T o le ra n c e . -  h tc le ru n c e  cf ^  i / £  in ch  in  le n g th , 

w id th  and th ic k n e s s  r i l l  be p e rm itte d .

3 .4 .4  Type I I I  -  Cement. -  I 'a cn es ia  in s u la t in g  cement s h a l l  

be fu rn ish ed  in  a dry f in e ly  d iv id e d  form which r h e r  mixed w ith  

w ater to  p ro p er tro v e  l i n g  c o n s is te n c y  s h a l l  form  a l i g h t ,  i n ­

com bustib le th e rm a l in s u la t io n  s u i ta b le  f o r  a p p l ic a t io n  to  p ipe 

f i t t i n g s ,  v a lv e s  end e th e r  s u r fa c e s .

3.5 Workmanship. -  Ins workmanship s h a l l  be f i r s t  c la s s  in  

ev e ry  r e s p e c t .
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4 . . W H » ,  « s í s e n o s  « B  * »  n o e r n m a  ■ i

4 ! . — -t ,« , » . « e - a t i -  ® *  ln5Ulati0r' “  . »
i f t l s '  covered *  t h i s  .p e c i i i c a t io r .  s h e i i  -  i - ^  i r  e c o » » -

4 .2  * . , t  F ro c e ir re s . -  P=.,£ie*l reo. .

^  ,  £, a  th e  cher,!e e l  r e o r i r e a e r t s  s p e c U ie t  ir.

H ; "  be ie t e r r i r e i  ir. a c c o r d e  r i th  the t e s t e  s p e e i i ie c  ir. 4 . . .

, » r^ tI ítíc f e r  l e t  A cceptance.
---------------------- 7 7 - , ,  -c lo c k c Er:¿ h a l f - s e c t io n s  ene seg-

¿  3 i I n s r e c t i c n L o t • -  *-■*• cxOCK~
’ , e s i & cenen* p re se n te s  e t  ene

„ „ „  c f p iK  i r .s r le t io r .  a ra  re g r .e s ie  « =  - »•XD** *• *  * — i * ,  ae «fc ̂   ̂ «. - , -i ^- ?-•r. •c'jrpsses c¿ a c c e d a —■ » -L-‘
t ia e  sh a ll be censiaere:. a ?

ST>e e t i c a ,  and t e s t s .
* . . „  t r + r r,r t r - f r r e  ¿a_ - ^ „ X-f-vi T»f<aar>*'C.i S  -J~ * ' * — 

---------------------------  I I .  I ¿ r a — o-- se rx le„   e»-- - it*  . -  *•- r s — u-" íP -_ -r i » *■ , c Cj. a — - * ~ *
¿  3 .2 .1  T rres  I  a.»~ - -  —------- -------------
” . . +, e  ̂ *e cner t s  P -?£c,  ^ i - s i s e c  c lo ck s  ano fcax--se wt* —  a ------ --

m * . „ . be r e p r e s e n ta t iv e  c-í the
in s u la t io n  s n a i l  be fe"  _

• .-v  *r* CE— l e s  ere  ta k e n , bben a l e *— p e c tie r . l e t  f re n  t« cú u*  s e ^ x e .
■ .  e ,  _ c~  th an  ene . 1 » .  a r e p r e s e n ta t iv e  seaec -

ccr-t a in s  « a te r ia x  c- *~c. - —
, , -, w  i-c a u c e s  an.onc th e  se^.r j--. _ ̂  ̂  +'-.r rir^eESe E Siic-X-. O- le.w-t< Cr  c f  s is e a  er.u t — ex.— - .

* ** ^ __«ee r^icr. s h e l l  be s e le c te e
T able I I I  a œ b e r  6* £ * ~
iro n  each in sp ec tio n  le t . '
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T able I I I  -  Sam pling Ter In s p e c tio n  enâ
L ot A cceptance

îîumber o f b lo c k s , 
h a l f  s e c t io n s  cr 
segm ents in  in sp e c ­
t io n  l o t

lher.be r  c f  b lo c k s , 
h a l f  s e c t io n s  or 
segm ents in  sample

40 or Tinder 2

41 to  110 5

111 to  500 5

501 to  1500 7

1301 and Over 10

4 .5 .2 .2  Type I I I  -  Ç 

liagnesia  Cenen t , san p les  

s h a l l  vary  v/ith  the  s iz e  

s h a l l  be taker, t c  th c ro u -

e re r .t .  *■ Fr or e a eh 

s h a l l  be ta k e r  a t  

c i  thè in sp e c t i .c n  

ànly r  e p r e se r. t  thè

in s p e c tio n  l e t  of 

ran  don. Tre amount 

l o t  and s u f f i c ie n t  

m a te r ia l  p resen ted

j
I

f o r  in s p e c tio n  anò t e s t . =.r.s s h a l l  be taken  free.

each  in s p e c t io n  l e t .

4 .4  In sue c t i e n .

4 .4 .1  T rees I  an: 13 -  ' 

p ipe  h a l f - s e é t io n s ,  segments 

s h a l l  be v i s u a l ly  anc. d*-•-—~ 

determ ined  (see  P a r . 4 .5 .3 }  

s p e c i f i c a t io n .

E icck and r i p e . — S e v e ra l le n g th s  c f

or b lo ck s taken  from the e 5wv.*l £•

ic n a l ly  in sp e c te d  and the d e n s ity

to  v e r i f y  com pliance w ith  t h i s

4 .4 .2  Type H I  ~ Cement. -  

been m elded in  a fe rr . and c r i e  

h e a t of 631e P w ithou t balling 

f la m e .

A sample o f  th e  n a te  r i a l  which lia s

c s h a l l  be su b je c te d  Pc a soak ing  

h a rd , b u rn in g , or producing  a

js'm.—■ »  I1 IBBg." -I-*.* * >  W - '-¿¿JfcSW» V TT'
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4 .5  . T est P ro c ed u re s .

4 .5 .1  C o r .e itlr r .la c  Sammies. -  l e s t  specimens Tor in s p e c tio n  J 

and l e t  accep tan ce  t e s t s  s h a l l  be d r ie d  to  c o n s ta n t w eigh t by 

h e a tin g  t c  215° to  250° F b e fo re  t e s t i n g .

4 .5 .2  Chemical A n a ly s is . -  The com position s h a l l  be determ ined 

bp chem ical a n a ly s i s ,  in  accordance w ith  the fo llo w in g  m ethod:

4 .£ .2 .1  P re p a ra tio n  of S o r t i e . -  P repare a sample by ta k in g  

a t  l e a s t  te n  sm all fragm ents from each  l e t .  Trim each f r a g ­

ment to  a smooth su r fa c e , le a v in g  no f ib e r s  p r o je c t in g  from any 

s u r fa c e . Thoroughly crush  the fragm en ts and, i f  n e c e s s a ry , 

q u a r te r  them down to  a 25 cram sam ple. S to re  th e  sample in  a 

ru b b e r-s te p p e re d  g la ss  b o t t l e .

4 .5 .2 .2  H y rrcsccp lc  h c i s t ’u re . -  P lace 2 grams c f the sample 

on a weighed watch g la ss  and dry to- c o n s ta n t weight- a t  1DC°C. 

r.eecrc  the l e s s  ir; w eight as h y g ro sco p ic  m o is tu re .

4 .5 .2 .5  F i b e r . -  Acc 100 m i l l i l i t e r s  of w ater and £ d rops c f  

m ethyl crange t c  5 grams c f the sam ple, th en  slow ly  a c c , w ith  

s t i r r i n g ,  1 K HOI u n t i l  a p e rs is te n t-  p ink  e o lc r  ap p e a rs . (T h is 

w i l l  r e q u ire  ab o u t 125 m i l l i l i t e r s .  } Yiasn tho rough ly  w ith  cold 

w ater and c o l l e c t  the  a s b e s to s  by f i l t e r i n g  through a weighed 

Gooch c ru c ib le .  Dry the c ru c ib le  and i t s  c o n te n ts  a t  110° C, 

and weig£i. (The w e ig i t  c f  f i b e r  so  o b ta in ed  may be c o r re c te d

by e b lank  d e te rm in a tio n  on th e  a s b e s to s  used in  th e  p r o d u c t . )

4 . £ .2 .4  F i l t r a t e . -  Hake u r  th e  combined f i l t r a t e  and w ash-.
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¿n g s , o b ta in ed  as  p re s c r ib e d  in  p arag raph  4 .5 .2 .-5 , to  1 l i t e r  i r |  

a  s ta n d a rd ize d  f l a s k .  One hundred r . i i l i i i t e r s  c f  t h i s  s o lu t io n  |  

are used f o r  f l i r t  h e r  a n a ly s i s .

4 . £ .2 .5  Iro n  arte A l b i n a . -  D ilu te  a l O C - s i l l i l i t e r  p o r tio n  

c f  the  s o lu t io n  d esc rib ed  ir. p a ra c ra p r  4 .£ .£ .4  to  20 v ia _ l l i -  

l i t e r s ,  add 10 m i l l i l i t e r s  c f  i'C l ( s p e c i f i c  g ra v ity  l . l e )  ana 

h e a t  the s o lu t io n  to b o i l in g  te m p e ra tu re . Slowly add d i lu te  

KE^OE tc  s l ig h t  e x c e ss , and th en  b o i l  the s o lu t io n  f o r  a n in -  

u te  or tv:c to  co ag u la te  the p r e c i p i t a t e  and t c  expel the ex cess

ammonia. F i l t e r  o ff  the  p r e c i p i t a t e ,  which c o n s is ts  c f the
v- r -  t-s t> r  r.t T ister. and. i f

-  10 -  . .

h y d ro x id es  of alumi:run an d i r  o:

c e s i r e c ,  ig n i t e  ar.d w e ig h t as ‘

4 . £ . 2 . 6  D im e.- Heat t c  t c

t r a t e  and w ashings ob ta in ed  as

chined  f i l -  

/ t e c

ar.c make s l i g h t l y  a c i i  r i t h  HOI. Add about 1C m i l l i l i t e r s  o f  

t  sa tu r a te d  s o lu t io n  c f  ammonium o x a la t e ,  ana make t.ne acl"Jv..o_.

S-* g.. w-T a lk a l in e  w ith  ITK^CE. A fte r  b c i l in c  fc v» — « w m inute s , a l -

le v  the s o lu t io n  t c  co o l, ar.c , vhe n th  or cu sh ly cc i d, cecar.t the

bu lk  c f the s o lu t io n  th rough  a f i l t e r  and ra sh the pre c i r i t a te

in  th e  beaker two or th ree  t ir .e s  by d eca r .ta tier . write. co ld  w a ter , 

u s in g  ab ou t 51 m i l l i l i t e r s  c f  we t e r  ea ch  t im e . D is s o lv e  th e  

p r e c i p i t a t e  or. th e  f i l t e r  ir. d i lu t e  E l l  and r e tu r n  t c  th e  beaker  

in  T hick  the r r e c in i t a t io r .  was maoe. Ada s u f f i c i e n t  E^l t c

: r e c i p i t a t e , h e a t  the s o lu t io n  t c  b o i l ­er, t i r er e c i s s o l v e
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in g ,  add a f e r  r i l l i l i t e r s  o f arrr.cr.iux o x a la te  s o lu t io n ,  and j 

th en  add d i lu t e  I^ O E  I s  e l i ^ t  e x c e ss . Vier. c o ld , c c l l e c t  the { 

p r e c i p i t a t e  of c a lc iu r . o x a la te  on a i n t e r ,  T.a.s.. r . t h  c . - c  • 

and , i f  d e s ire d ,  ig n i te  and Ca0- ** i s  e s p e c ia l ly

p c r ta r . t  t h a t  th e  e c u tle  p r e c i r i t c t i c r .  e f  I t a e  be c a . r . e .  o . .  -n  

c re e r  th e t  th e  o e e lv . i s n  c f  r.epr.eeie n t h  th e  1 1 «  e h e ll  be 

avo ided .
4 .5 .2 .7  a n e t i e . -  A c i - i f f  th e  e c e t in e i  f i l t r e  te e .  b u t n o t 

the « eeh ir.se , f re r . the l e e t  l i a e  p r e c ip l te t io r .  r i t h  BC1.

• te p e r e te  or. e h o t p íe te  t e  eb o u t SOD r i i i i l i t e r e .  AM e s u f ­

f i c i e n t  q u a n t i ty  of e e e tu r e te i  » e lu tio n  of scciur. e rrcr.iu r.
. .  « _ v _ „ .p r e c -e  en*’ a c o n s id e r a b lephosphate to  p r e c ip i t a t e  axa c . the x a r n e s .a ,  an - a c

t. _w_ . . . . - • -v  j.T s t i r  in? s o lu t io n  u n - i -

c n e  c o h e t e ,  e n i a l i e n t e  e te h l e t  l e e e t  12 houre in  the

c o ld . D ecant th e  bulr. c l  th e  l iq u id  tsrcugfc the f i l t e r ,

the p r e c ip i t a t e  on the f i l t e r  bach in to  the b ea k er , and d is s o lv e

in  the l e a s t  p o s s ib le  ax cur. t i f  d i lu t e  KCi. ^cc a f=.v. d r e -s  c .
• . __•_ j «. ♦ ev . v.'i th. 5 v UT*mT!hosrr*£ts E ilu tio ¿ . a.iiw ^ne.. «------ -j. -  -

r i r p .  e e  b e fo r e .  A fte r  s ta r .i ir .: . e t  l e e e t  »  h o u r s , f i l t e r  o f f  

the p r e c ip í t e t e  e n i  «ash  r i t h  i i l u t e  s= r.en le  (1:10 • * 7 ,  ó e -

t e c h  th e  p r e c ip í t e t e  f r e e  th e  p a p er , e n i  burr, th e  paper or. e  

p letir -u r . r-lre above th e  c r u c ib le  e o n te in lh r  th e  b u lk  o f  th e  

p r e c i p i t a t e , tM ir .c  th e  a eh t o  the ccr.rer.ee o f  th e  c r u c ib le .  

B est th e  coverec  c r u c ib le ,  c e r t  i t  e t  f i r s t ,  e n i  the.-., rher.

Err.tr.i£ i t  no le a n e r  e v c lv e i ,  ir .e r .e i«  the h e e t i r c  to  a f u l l

-  11 -  .
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b l a s t  u n t i l  e c n tU i i t  i f  o b ta in e d . r e s ' i a «  i s  j

n e s im  pyrophosphate (I££2*£“7 '-  - r‘e " " 1' CT' r' L forcU iE r ’ • [
u s f -; to  determ ine th e  w eioht of th e  b a s ic  =*Er.esiuu c a rb o n a te :

K£gP£07 X C.E721 = 4UErC5!:E(CE)2 -ES£0 ( lb  p ie c e  c f  0 .672S , the

f r a c t io r . C .34P 2EE7 be u s e d .)
a . . . C - P ^ Loss c f  lT .'.-- ic r,. -  P iece  about £ p c s  <* th e  ser.- 

p le  ir . e weighed covered c r u c ib le ,  « s i  b e e t e l c t l y  t c  red n ess  

end th en  e t  th e  f u l l  tem p era tu re  c f th e  b l e s t  f c r  IE m in u tes . 

f . f t e r  w eighing , b l e s t  fee o u ir .u te s  score to  in su re  co n s tan t 

r e i s h t .  The I cee ir. w eight in c lu d e s  r a t e r  ar.5 CC2 f r e e  the 

r.E gnesiu r carbcr.a te  and Ic e s  rue tc  h e a tin g  t,r.e e s s e w te ..

4 .5 .2 .?  Garb or. T ic r .ic e . -  I lE ce  about 1 “he ean:*.!©

* *  ̂ c «v .rtt-t ~ p*,Vp*' ¿11 cv czz — E^j. (!■•!>.• r. t  wr«. • rns * SC*Z2?0£ C l>w- —

to  run ih  or the sample and , when the mam r e a c t-o r . i s  c»e . , 

b c i i  the s o lu t io n  g e n t ly  fo r  2 m in u te s . Vhen c o ld , draw a ir  

through  tc  d is p la c e  the CCc, and w eigh the a p p a ra tu s . She l e s s  

i n  w eigh t i s  C U . T h is  method i s  su sp e c t  tc  e r r o r s  c .  p r e -

c i s ic r .  of a
V t  t  ““;C C * ,
^  •  W' •  W X —

A C 1 - «■—n« t -  r i c e . : . -  Toe d e n s ity  c: lype 2 , b lech  ir.su -
*S •  w  « w *  -i- _______ _ —

l a  t ie r ,  s h a l l  be determ ined  in  accordance w ith  th e  method s p e c i­

f i e d  in  ASTK S p e c i f ic a t io n  C5D2.
. c -  r- fr—r.e t*  -  ^ io e . -  The d e n s ity  c f  Type 1 1 » p ip *  insu*

% •  w  •  w  •  £  ^ * 1-—- i —

l e t i c r .  s h e l l  be d e te rm in e : ir. accordance w ith  th e  B Sthoi » p ee l- .

i s U w ̂  • «tv 1 c Zl£ w.

a s *M »* V »» £ S C. 5 pe
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f i e d  in  AS Tr. S p e c if ic s  t ie r .  CSDS. j

4 .5 .4  Ccr.cv.rt lv ijr~ . \

4 .5 .4 .1  ttt» I  -  r lc e r . . -  The therm al c o n d u c tiv ity  

b lock  m e t i e r ,  s h a l l  he determ ined  1» H cccrler.ce r t t b  the

method s p e c if ie d  in  AST.: S p e c i f i c s  t ie r . C177.
. z r> n~^e - -  -  - •  -  gbe therm al c o n d u c tiv ity  c . 17V­

. - er'-i I be ¿e i c ”r i ’_'ec ir. sc  cor dance vrith ther ip e  i r s u iS t ic r .  srih.il oe c e — ...x..-w
„ a .r ; e w  c.T«» c a tio n  C55o.method s p e c i f ie s  in  A-*.- -p.-----

4 .5 .5  T le n u ra l S t r e r .r th . •
. R - ,  rr-^c T - B lo c h .-  Ehe f le x u r a l  s tr e n g th  cf Type I *

, h.- „ w e -  Vic r«.*Hr- / « 5  in  scccrd ar.ce  tritr. the f c l -  b lc c k  in s u la  tier , shaxx be c-w ..--------« —

l e r in g  m ethod:
, rv_,. p - r t »it-v,t « h a ll c o n s is t  e f  an.', s. c t " cnn-ara .ue. - xn~ e *-«— c“-u~ -4tC .w *i«x - • ̂  ■■

fe r n  cf s tan d a rd  t e s t in g  machine capable of ap p ly in g  and r e a s -
__ ~ f  r r* «•-. r" -• V“ ■* ' * 2 T>£ T1

u rir .g  the re  q u ire  0 i c a -  • -  &c~ ~  ■ •
- - • - ev-T: v6 2- 1/4  4 l / 4  in ch esc e n t .  Toe c y l in d r ic a i  o e a r.n g  e .g ex  £-—  ~e * X /* -  7

ir. d iam eter and s h a l l  he s t r a i g h t  sr.d s s x f - a l ig n in g  sc s s  tw
. j. - - „„..x,. ... *v +v.t specimen th rcu c n cu t the t e s t ,m a in ta in  f u ix  ..«x — - .
. ,••, vtn* t  ec l e a s t  ecu a l tc  one r id e r , c. «ne

sp>e c ise r ..
. «-i— x__- . « . { n i n e  s h a l l  be p re -. e c i c car*, Specim ens.- th e  te s t. spew.us—— *4 . 5 . c . l . ^  ■*c ~ - r

i . r a h l e  6 in c h e s  b u t s o t  l e s s  th an  5 Inches i n  « U th  and s h a l l  he

ap p ro x im ate ly  12  in ch es in  le n g th ,  i f  tne  t e s t  specxtne.. 1 -  c u t  

t c  o b ta in  a n a r r e r a r  r r i i th  thar. a s - r e c i w i ,  the cu t s h a l l  be •

■ FTirrr j »i net 1 j'j*!11" "
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« a .  U * * * »  Cf th e  U o * .  ® * spe c in en s shfcïl be cu t f r o ,

l e r * r  b lo cb s  c r  i r r e g u la r  shapes i n  ruer, a ce  t e  p re -

a e r te  as  sean- c f  the o r ig in a l  s u r fa c e s  as  p o s s ib le ,  t e l j  « *
a v,o •r—  a s in c le  b lock  c r  shape , ühe b e a r -specimen s n a i l  be e u . ¿ - «--< - — -
„ „ K t  t  .-*-<«»*• s h a l l  be ap p rox im ate ly  p a r a l l e l¿r-.ç fa c e s  of th e  t e s t  sp ec -—■— *-

*. e -.^ ft«es c f  the b lo ck  a re  subs ta n -p lane  e . uhen tn e  c r ip -r .-_
, - „ „ , - . - . , 1  r-’-vec^al n re o a ra t ic n  of the s u r -t i a l l y  p lane anc ?ar<n--e- ,  — • *

__ ttens.'"inn, specim ens fromfa c e s  t r i l l  u s u a l ly  be n e c e ss a r ... xn prepo. m t  ^
i , _ __ *»eanr such a band saw, or anyp ie c e s  of i r r e g u la r  sh=.?e, a..., means -u

.  . ... —ee. e '^^b.c *vb s su ch a s  a k ig h -sp e e -  abmethod i r .v c l r a n r  tne use w. a . . s . - \ ^  -
, ..vv.--- v.«- t v-a* v :il l  produce a specimenra s io n  v:hee_ c r  a x-*& ^
. £~~ ■ ca-a lle l fa c e s  r i t h e u t  weakeningv i th  aupr cxim=. we --an - «■*— y  -

th e  s t r u c tu r e  c f  the  s? ec ire r, may be u see .

I

l e  s t ♦»*r>-'1r;£ r- « *

• • v • i  u• — L t • _ — • •* ç«*\r. r> • w C  ̂C  ̂_ C. S. £ L-  ̂ • r ~ •***' be t e s t e d .  The

: sn e c in e n s s h a ll v e i r  a ven ted  oven fo r  n o t l e s s  tha:

0  ̂  ̂̂  r>
Id  h eu rs  a t  £ i  c to  £ - •

_ — v . t v> r- « - r * '  eh -“ l  be p laced  sc  a s  to  p ro -/ c c i - c une bea._r.i_ e - c . - —•—- *
,  4--.W«« : t e r :  s rec in e r. s h a l l  be p laced  f x a t -v ice  a spar, cf iu  -~ c~ e -. ------ .

• • . . - « t  c - h fc load a r r l i e d  a t  m ic -sp an , a e ­r i e s  c r  th e  b ea rn r.t eeges a ..-  -a -  - ­
r o s s  th e  w id th  ano p e rp e n d ic u la r  to  th e  to p  Tree c i  th e  s p e c i e  

C .5 .S .1 . Î .S  S *  epeefi o f th e  co o ler, head o f th e  t e s t i n g

m ach ine , C uring  th e  a p p l ic a t io n  o f th e  l o a i ,  s h a l l  be n o t none

- • v -rwo- - r - r - t -  C" th e  r a t e  of io& cir.f s n a i l  be n o t

.jMgJWJJpjulWfBi Bi "w* •mrr
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m o «  th in  500 pounds p e r  , ,  j
,  5 5 i  " 4 She 1 rs*  S h e ll  «  e p p l ie i  - « 1  * « » 1 *

’ ' " l 0. fl <n peunds e s  in c ic a te d  hy the t e s t - l  
occurs, ar.c th e  cax iron  ~  p ,  . . .  . . . . .

lh .  average r e lu e  of the f l e x  
a w e r * «Hr 11  be re c o rd e d . toe eto g  equipeenw s .^ x x  *

u r a l  s t r e n g th  s h a l l  he r e p o r te d  t e  _ »  P ~  ^

4 . M . 1 . 4  ç a l c y ^ a f f i . -  « »  « —  —  ^  *  C il

c u ls te â  a s  f e l l o r e  : •c S ”5V*1r- SUic 2bc
irhere :

r  I  p ie  r u r a l s tr e n g th  ir. p eu rcs per  sc.oare In ch , 

r  s  Loa= in  pcur.cs a t  a t .ic h  the specim en f a i i e i .

1 * l ie ta r .e e  b e t t e r ,  th e  Sw app-t- ^  

b * 7,’id th  of the specim en ir* in c h e s ,  e.n-
j -  a  ^  incite £d -  Taiefcness of toe  s p e - a - r .  -  _ _  T.

_ -  I -  the f l e x u r a l  s tr e n g th  o f  Type I I ,
4.5.5.2 - -to=i* **

____ cr-'^£.te v a lu e s  may be secured
r <oe ir -s u la t ic r . i s  r e q u ir e s ,  a .-r- - x -

-s b 'c ' '1' f r o -  th e  sane p ro d u c tio n  ru n  a s  the P-P- to  by te s tto fc  b-c^ie, iro ~  , t e s t ­
,  . .v « ,  , - * e -  t h i s  s p e c i f ic a t io n .  She netr.ee c . t e a t

E u la tic n  furr*. snec — -«* X**A r

tren g th  o f Type 1»

. b io  cl. i s  s p é c if ié e ir. pore c ra p

L K. € ro r .r re s s iv e ? o re n r th .

4 • o* £■ • i T-roe I  r Ê l r c i : . -  The
,  -V ^ n  be determ ined  in  accc ria r.c e  tr i th  the

blocK in s u la  t i  or- s i t —
- •**»*  <n ÀcTi' -S p e c i f ic a t io n  C165.method s p e c i f ie d  to

4 a 6 2 TI -  P in e . -  I f  th e  com pressive a t r e n s t -  e .

" 1  ’ . r . ~ - e * - o n  i s  r e c u i r a i ,  approxim ate v a lu es may he
Typ i I - ,  j--P- -------

WW!WB
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secu red  by t e s t i n g  b lock  from the  seme p ro d u c tio n  run  end th e  

p ipe  in s u la t io n  fu rn ish e d  under t h i s  s p e c i f ic a t io n .  Tnt method 

o f t e s t i n g  b lock  i r  s p e c if ie d  in  parag rap h  4.5. £.1.
4 . 5 .7  Line a r  £hr inka r s . -  Ihe l i n e a r  sh rinkage  of th e  sam ple, 

t i t e r -  soak ing  h e a t  s h a l l  be determ ined  by p lac in g , c a re fu - ly  

s iz ed  specim ens (minimum s iz e  5 x 2 x i  in c h e s )  in  an e l e c t r i c a l ­

ly  h ea ted  even- The specimens s h a l l  be h ea ted  a t  the  m anufac­

t u r e r ’ s recommended tem peraours l i m i t  p lu s  o r minus 10c F f o r  24 

h o u rs . A fte r  rem oval from the  oven, the  specim ens s h a l l  be ex ­

amined to  determ ine l in e a r  sh rin k ag e .

4 .6  R e jec ted  L o ts . -  I .  the sample l o t  f a i l s  tc  conform to  

the recu ire m en ts  of t h i s  s p e c i f i c a t i c n ,  a second sample from the 

ERme l e t  s h a l l  be examined and te s te d .  The r e s u l t s  c f  the r e ­

t e s t  s h a l l  be averaged r i t h  the r e s u l t s  of the  o r ig in a l  t e s t  tc  

ceterm ine ccm .tliance tn is  s t’e cafj.cstc .cn . n e je c .e c  lo ^s itc.y

be o ffe re d  ag a in  fo r  Government in s p e c tio n  p ro v id ed  the con­

t r a c to r  h as  r e p a ire d  or removed a l l  r.o r.-ccn ierm in r samples» 

Sammies s h a l l  ag a in  be s e le c te d  and examined tc  re  r i f t  cor.pl is n e  

v i t h  th i s  s p e c i f ic a t io n .

5. rmZrARATHF FOR I-ZlllUHl

5.2  P a c k a r i r c . -  U nless o th e rw ise  s p e c i f ie d ,  commercial pack 

ag es  a re  a c c e p ta b le  under t h i s  s p e c i f i c a t io n .

5 .2  ?a ci:i n c . -  U nless e th e r  v is e  s p e c if ie d ,  th e  s u c le e t  coc-  

m edity  s h a l l  be packed in  s u b s ta n t ia l  com m ercial c o n ta in e rs  c f  

tr.fr ty p e , s iz e ,  and kind commonly used fo r  the p u rp o se , sc con-
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’  * , .  • . •  s  *

s t r u c te d  a s  te  in s u re  accep tance  ans sa fe  d e l iv e ry  by corns en o r , 

e th e r  c a r r i e r s , a t  the lo w est r a t s ,  to  the p o in t  Cj ô e l - t e .  

c a l le d  fo r  in  the  c o n tra c t  cr pu rchase o rd e r .

5 .3  K srk ir.c . -  t’n le s s  o th e rw ise  s p e c if ie d ,  sh ip p in g  c o n ta in ­

e r s  s h a l l  be marked r i t h  the  name o f the m a te r ia l ,  the a i s e ,  the

t y p e , and the q u a n tity  con ta in ed t h e r e in ,  a s d e fin e d by the ccn -

t r a c t cr order under which the sh.in s e r t  i s  na d e , the nar?.£ of the

c o n tr a c to r  and th e  number c f  the c o n tr a c t  or o rd er .

6. Dîr^HU^riAi
6 .1  The f o l lo w in g  d ep artm en ta l s p e c i f i c a t io n s  o f th e  is s u e

in  e f f e c t  or. date cf  ̂ _« m f  ̂»
+.T* Cj. vc* w —on fo r  '

s h a l l  fern, a p a r t of th is  spe c i f i c a t

t c  p u rchases made der t h i s spe c i f i

par tree n t s .  •

6 .2  A m y .-  The TT. S. Army S p e c i f ic a t io n  Ko. 1C 0 -2 ,  Standard

Spe c i f i c a t ie n  f o r  Mar■uiro Shipm ent. C opies

t i o n  may be ob ta in ed w itr o u t c o s t  up on appl

i s s u in g the p ro p o sa l fo r  b id s .

e .  s 1»& V V • •
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6 .3 .1 ¿ r r l i c a b l*  s r e c i f i c s t i  cns End e th e r  p u b lic a tio n s . -

X —~

i._

SrlC iriC r.nO lJS  ' > '
t- ' - 3 - 5c i—Bc x e s ; ..:c o d -" le a te d -F ib e rb o a rc .

j;’> 3 -5 C l—-B oies; Y.cod-CIeatec-FIywood (Tor 

Domestic S h ip m en ts).

ip;-3 - £ £ l—L en es; Wood, K ailec  ar.c Lcci. C c rn s r . 

£S1—B enes; V.'cod, L ire -L eu n a , ( f e r  

Demest i c  S h ipm ent.)

“ '-S - 4 r —S ach s; P aper, Shipping .

LLL-B-631—L enes; T ib e r , C orrugated  ( fo r  

Lone e r ic  Shipm ent.)

1ITAP.Y
j; .r - ? - lC 5 —Packaging and Paeking fo r  O versees 

Shipm ent--B oxes, Y.’ccd, C lea tec ,

Plyv/ood. .

r.-.L-r-lCC— Pechs.p in r  end Packing fo r  O versees
C. ’*> 4  £. ** 4»

(

5 .3 .2  Packir.a.

t  . C .£• • - u _  w * .» » .  * •

£ 7  ̂ * *C • w« ** r*u»c.tier.i* £.T'.«■* *rt.sxxE 

tio r .  s h e l l  be packed ir . s u b s ta n t ia l  commercial c o n ta in e rs  of the 

ty p e ,  s i z e ,  and k in a  commonly usee Ter th e  p u rp o se , sc c o n s tru c ­

te d  a s  t c  in su re  accep tan ce  and sa fe  d e l iv e ry  by common o r o th e r  

c a r r i e r s ,  a t  th e  low est r a t e ,  tc  the p o in t c f  d e l iv e ry . YAien
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w o o d -c le a te d  f ib e r b o a r d  b o x e s , v :o o d -c lea ted  p ly ^ b d  b o x e s , n a i le d  

rood b o x e s , r ir e -b o u n d  rood b o x e s , corru gated  T ib er  b o x e s , or j 

s o l id  f ib e r  b oxes ere  u se d , th e y  s h a l l  conform t o  th e  r e q u ir e  

in erts o f F ed era l S p e c i f i c a t io n s  F .i-B -S P l, K15-B-5D1, KK-B-621, 

F r-B -6 2 1 , LLL-B-5B1, and L1L-5-E3E, r e s p e c t i v e l y .  The g r o ss  

w eig h t o f rood b o x es s h a l l  n e t  exceed  a p p rox im ate ly  210 pounds;

o f  f ib e r b o a r d  b o x e s , 70 pounds.

t . z . z . 1 . 2  C e-er .t. -  v - y  cener.t s t e l l  be packed ir. = u l t i -T O l l

paner sacj-:s c o n fe r r in g  tw u..» r ecu * . e*~e*. ^

c a t io n  TTJ-S-4S.

£ .3 .2 .2  ? or O verseas E h im e r .t . -

£ . 5 .2 .2 .1  rit-e and B lock  I n s u la t io n . -  P ipe and B lock I n s u la ­

t io n  s h a l l  be packed ir. c le a te d -p ly r o o d  b o x e s , r a i l e d  v:coc b o x e s ,  

v ir e -b c u r d  rood b o x e s , f ib e r b o a r d  b o x e s , or i ib e r b o a r d - i ir .e e  rood  

b oxes conform ing to  the req u irem en ts of J o in t  Army-kavy S p e c i­

f i c a t i o n s  JA I'-r-lO o, JAV-P-lCd. J A B - l- l lB , ¿ A l-P -lO c , anc 

JA i:-r-15c , r e s p e c t iv e ly .  E ru p tin g  c o n ta in e r s  s h a l l  be l in e d  w ith  

s s e a le d  w a terp ro o f bag, cr i t s  e q u iv a le n t ,  mace fro :, m a te r ia l  

ccr .forr ir .r  t c  the req u irem en ts o f J c ir .t  xrm.y-k'avy S p e c i f i c a t io n  

J A r-J -1 2 5 . Site seams and c lo s u r e s  s h a l l  be s e a le d  r i t h  w a te r -  

r e s i s t a n t  a d h e s iv e  c o n fe r r in g  t c  th e  req u irem en ts o f J o in t  A rcy- 

HEvy S p e c i f i c a t io n  J A K -P - i« . 2he g r o ss  w e ig h t c f  wood boxes  

s h a l l  n o t ex ce ed  a p p ro x im a te ly  B3C pounds; c i  f ib e r b o a r d  b o x e s ,

 ̂  ̂ £ • ' i w *» W -fc»* »• •» •
c  ̂ -  r .  m—• cement s h a l l  be packed in  m u lt i -w a l lwS..:-- -- . ----- *
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p ap er sacks ccr.form5.ng tc  the req u irem e n ts  o f ‘1 c in ‘' A-* ?  H-vy . 

S p e c i f ic a t io n  J r .:» - !* -?  b a r r e l s  c c n fc m in c  to  fee req u irem e n ts  .

c f  J o in t  Armp-Pavp S p e c i i ic a t tc r .  Ja I.-t - j.-* '

e .5 .S  K g a * -  I--, a d d i t io n  to  « ?  W .C U 1 * * * * *  *•«■**•«

t ,  the c e n t r a c t  or c r i e r ,  « a r h i r r  c f  i n t e r i c r  pachages and s h ip ­
' . w. — -a -c e  r i i r .  the  req u irem en ts  ofp in g  c o n ta in e rs  snau* oe in  i . t - — * •-

t v.e v£.rv Shipment h ark in g  Ear-foe ok.
'  ,  ,  t - i e r r a t i c n . -  r e q u e s ts ,  r e q u i s i t i o n s ,  sched-

ja c t  corcTjCdity i s  t c  he cached and sh ip p in g  c o n ta ih a rs  marked fo r

dom estic or o v e rseas  shipm ent.

6 .5 .5  P u rch ases.

e .  5 . 5 . 1 P e r  cune r . th a n th e  B ure au o f A e r o n a u t ic s  ~ Per EC-

m i n i s t r a t i v e I*£ £*> ? w3T- 3 j *•••%■% «•* 2» £é S V'i l l be maos u n o er i s -

fjjii. e 2. T. £ 5 - ^ cr. -- ; __i ir  i--*_r. * — ~ w.. f o r b i o s  c i  th e  i d i e r i n g

1-avv Departm ent Spe c i i i c s t a r c .s  .
_ . o-*̂ >'** .vp ft c v.i_a he- i  r o v — *—r.££.u c: .-.ercr .au tics -  ------  *-“* ----------

r-aoe unoer t h i s  reoeraa  EtrC------ « —

•?. 3-rZE _
c'-r-*'-- e rc * 'c 'se  a r -  d e s lr e c  o p tio n s  o f f e r e e

h e r e in ,  ar.d sh o u ld  s p e c i fy  the ty p e  and th ic k n e s s  c i  the W eek

and t i r e  i n s u l a t i o n  r e q u ir e d . I f  m e ta l bands a re  re q u ire d  th ey

• -Jr v e goe - ^ e c  ^  th e  i n v i t a t io n  fo r  b iP s .  (See P ar. 1 . 2 ,  sn eu—o oe s p s . - - . e i* —**

5 .4 .1 .1 ;  5 . 4 . 1 . 2 ,  5 . 4 . 2 ,  5 . 4 . 2 . 4 ) .  .
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7 .1 .1  I f  a co tte r , s h e e tin c  ja c k e t  f o r  V ecU b h a l in s u la t io n

f o r  nom inal tip «  s ic e s  l a r g e r  th an  10 in c h e s  i s  r e q - . r e . ,  |

shou ld  be sc see ted  in  the in v i t e  t ie r ;  fo r  b ^ c s .
7 .2  T h is m a te r ia l  i s  i r . t e r . i s i  f o r  in s u la t io n  «here th e  te r .­

- r - i - C Tp e ra tu re  does n e t  enceeo - •

n •> few I r  i s  b e l ie v e s  th a t  t h i s  s p e c i f ic a t io n  a o a c u a te ly  o e ­

s c r ib e s  th e  c h a r a c te r i s t i c s  n ec e ssa ry  to  secure  the S e s i r e i  

m a te r ie l  and th a t  no rm ally  «  sam ples t i l l  he h e c e s s a r -  p r io r  to

a t a r i  to  S eterr.ir.e  com pliance t i t h  t h i s  s h e c il ic a t ic .- . ,  l i .  i c r
_ „- _ _ v^ee et*t n® ces sar y , theyany p a r t i c u l a r  ? u rp e se , s a rn ie s  v- *n t i - s  &- e n - u ■ *

. - j- _ -.vm t t  t* CT. en r t i C S .  CXiCshould  be s p e c i f i c a l ly  es.:ec f o r  in  the * n t - t a . — s *

,1ar purpose to  be served  b7 the b id sanple should be

s ta te d ,  the t r e e i f i c a t i o n t c  apply in  a i l e th e r  re s~

pe c t s .
. . . .  ,-r ^.-t i - r 'i  -¿Z£ • fell tv r e s ,  d e s s e s ,17 £ c ir ic *  r. - -  — ¿“ Uu, , c  *

-  .  ^  4 » c ,  pi t,* t  !L6 £ cT tbeg ra z e s ,  e t c . ,  cf the c c c n : : : u i s  ^ ._ ic a  -e -  -3 -

s p e c i f i c a t io n s ,  or trhich a re c e n n e r d a l ly  a v a i la b le  b u t a re  in -

tended  tc  cover the ty p e s , e t c ,  th ic h  a re  « ¿ t a b l e  i c r  W n l

Governner.t re  cu ire rae r.ts .
-  = i -  <- c -  o ' l a t e r a l  S p e c if ic s tie r ,«  stay be purchased  as 

m otes ir . parag rap h  h e lo t ,  p r ic e  to  be cb ta ir .eo  i r e s  the S u p erm  

te n s e s t  c f  Hocuments, Government P r in t in g  O ff ic e , V.aehingtor. 25 ,

2 .  C. P r ic e  £ c e n ts .
K o t i c e Y . h e r .  C-cvernrer.t d raw lr-ts , s p e c i f ic a t io n s  or e th e r  .



.. +Vi=-, in  corr.ec + icr* t : i th  a .
■ a  f r -  E~~ ru rn o se  c tr ie r tiio-w x.i fd a ta  » re  « se a  f e .  »-.- 5 - P  V - 'te c  t

* CT*STc* w- ---» W~ I1 j..;: r/-»TC. — t irC w U r»--11“ - td e f to l t .1 7  r e l a t e s  G.......... ...........  .........  . . .  cv„

S ta te s  Gnrersnse.......... e* ■'-• „.... h£ve
• .v,- f g - t  th a t  the Geverice..w » 

l i g a t io n  Thfetsoever; a n . »--- - - . .  ,
r e l i e s  toe sarc. c r - v - t - ,

i  emUxEt---- A  ----- • •_4-v-1. + + . ve •«eraraec: c.. ■—  —•- / - — r  - e Jiwlt tC »C * fce c r  e th e r  - a **■ **£"05 C ¿1 — Cc . —----» C'*'
' . ..... - a~>e~ l ic e n s in g  tne h o x - -  c­. .  _ j „  r _. C4v.g-«v;ise as m  a.... e- -*-rh acE tic r . c. c ....... „*„*.*« o~ p e r ­

. . .  o t» .„  « r e a r ,  c r  cerpere  t ie r . ,  e r  c c . . . e , . . . t  - . -
...........  *11 e a r  p a te n te d  ir.ver.taen  t h ~

-  22 -  .

s i s s i c r .  t e  nar.— a s to re  , t e e ,  er  ee.

-rv ir. e: ■ a r e la te ; ■ e rr i:

00:
*i, N. 
3-30 :

“B.WTW
¡j.Mt. 'í nr

er»jwT*o( ri—9KSW-̂


