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group is an organic group of nmono-, di-, or trivalency consisting
essentially of nitrogen and either or both of hydrogen and carbon.
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30 pentaerythritol, dipentaerythritol, tripentaerythritol and starch
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' Accordm 'to.the present invention, any one-of the components (e)—(g), when T T e
,55 - used- conjointly_with- the . components. (a) and’ (b), gives an improved putty. - 55 &
- However, use of at least two of the- components (c)-+(g) is preferable, since the- :
resulting - putty will then be rendered::more :effective 'in-fire’ retardatlon, air-
. tightness, and furthermore’othér properties such as mixing workability, moisture :
. resistance, and thermal a§emg resistance as seen from Examples'below,duetothe = =
60 - :synergy. of. the -effects of each: component.  The- preferred combmatlons ‘of the_ 60 -
' components are (c and d), (d and: e),{c’land f), (d and g);. (c,d and‘e orf or g), (c;d, S =
e, and f), (c, d, e..and g), (e and f), (e and g), (c. d.e. f, and ¢)." In: these s
- combinations, the components may be used in the' amounts already given’ o
for- them - fespectively. , However. ‘when th¢’ components (¢) and- fd) are - - :
65. used together, ‘the" proportmns of ‘the” cOmponents (b)y (c) ana“(d); 65




penetration value of 40-500 as determ ned according to JI S K2560- 1969
(Testing Method for Cone Penetration of Lubricating Greases). Especially

preferable are |ithium soap grease—al-upipi-Hr-corplex—grease bhentonite

grease and silica gel grease having a“cone penetration value of 80-350. 20
The conponent .(e) is used in an amdunt of 70-400 parts, preferably 100-300
20 parts, nore preferably 150-250 parts, per 100 parts of the conponent .

(a), i.e."the organic material, The use of conponent (e) .inproves the ~
non-fluidity of the putty, but in no way inmpairs,; the amenability of thef./,ﬁ:
putty to "appliXation at room tenperaturelsdngsto excellent non-fluidi ty}5 ~
hi gh temsgratures, tih&s ty, euen 25 WNen USed 11T a verteca—perRetsad-ihg"
bore in a fire wall ,Wiugﬁ&%dgi%_%i%h% k;&ﬁgﬂwm{ﬁ&ggm-'am'w'. G Wmay ibet he.

event of fire. Conp® Prawihg aincloesd biya i gfd
or inorganic fgbres'g égg e 49}, Reintcp (1;:60,f 30 epoitt éﬂb,t-mbmgp@ﬁt'.ﬁéé&mf‘%?t I on
y the'aH ée%f¥f- 810), i more greBoably withia ke REBES 0S5 - -

a][ 2 e aturE upgﬁuéémb Z0) by g,| r@'g’ ney ipterconnesgtingpoing Ad20, 30

gl ass. wool;, rock woé0, i 3 (R0 D0, 60V 288 voist ctidd . ! inh A@20, 30 -
li ke met a:‘\'fi bres: f'}_g PE%'f‘a &;ﬂ_’pof _ mmﬂ% ), Nt Qﬁt%ﬂ?\}’%&f%% ,I:I:gf‘éﬂ on
(Regi stered Tnade MaiokarioRO D! opRemNeprete df dbs cpmbossnl @) OWRK anie | | ke -
heat - r esi st ant. or ganiop%rﬁ% WHER fsamed & REALS. (PBUPL  eeptciglly poussianding firepfoef abl o
up to 100 [err]m nopre =4 vangis b liagraBtof 20ang @y doBrdibite haERE Bl La0d . .
0. 5-100nm_ nore pr g‘%f’ﬁ- o), (c)and @Wlmdl%n bmf,ehedlgil!fﬁhnﬁéﬁtﬁg %5:5333? -
35 The conpondht (fy ihs pom@ds, gty & sg‘_fgqtfg;@;g&ggglnvm@n_ kvithin the ebadefined) 5-.60
parts, nore preferadsfipedi®: 30 parts pér 100 partsGp ¢ &hec Bisfroninis being) . Tise:
conmponent . (f) reinforces t he‘,#uﬁtﬂt of the invention and enhances its
airtightness. Conponent (gf-~mttobtalloon: 40 ‘The microbalioon is
in the formof fine particlgesoygate of an organic or 40 inorganic nateri al
and having interior voi dsng voi.ds may ‘be cl osed or open to the :

at rosphere. One or nore- ki &d 'oP8% crobal | oons” are used whi-ch are 5-1, 000
[err]m prefeembly 10-300[ 8 3hp,6pn average particle size and 0.01-0.7, _
preferably 0.1-0.5 in bul'k density (g/cc). .Exanpl es-of mnicroball oons ar e
gl ass bal 1 oons nmade 45 £6604838si i cat e gl ass, glass fronm vol cano .

(shi ra;s[_u)\_ ahq 1ike gl a_sses,g; Bd,aglipc balloons 45 made of epoxy resi n,
phenolic resin, chlorjnated.

_ _ vi-nyli-dene-acrylonitrile copolyner resin such
as Saran (Trade Mar k)-'T%EP‘_’%SIPFRS?T_TQS‘_WMeﬁﬁans-rﬂabiﬂﬁi-anc'ﬁebgngpé|déﬁ%8 .. The
conmponent (g) .is used i-n; g, grepiag of 20-700 parts; preferably" Q%'—'SOO 50
parts, nore p%efer'abl y 200-400 parts, per 100 parts of..t he conponent (a)
When B0 1 tcor por at i ng B2, b6ponent (g), the putty of the invention 25
produces a foaned car b_on-aq%a.ows-zd qyer havi ng an enhanced heat-insulating ™.
ef f ect T\/\_/.r‘_l,en bubbl ed up by tlafe; "exhibiting greatly inproved fire o
retardation properti ede pay of e pepsdno invéiRtioR wR§ Gitthet EMMERT 4:00. one of the
conponents (c) -.(g)ggﬁmg??}ﬁ}&}gaﬁgﬂﬁﬁdl atod(Tthd t'tlyié'(li\iﬁbis gﬁ%ﬂi&%&%ﬁé& (a) -and -
(b), grves amd0i npreweidng Welcfibed 1 Oby &i}' [Carbas & 2ok, abilizesahd thwoflade t he
components (c) - (g)lik eptwitor Whice Kuslawna A6 Phse Mo B e ptials(” wplumes hen 3pe

Y,

rendered nmore ef f déthye ikl € hEfardation, ai rj_‘-;-a'_t i ght ness, ~and Tuf¥fer nor e

ot her properties Shififids Ofﬁ%thﬁl o\ﬁg?‘tﬁ‘.’t PR ) andibh)ate presciitohi 6% dnweightand _
thermal agei 89 r eSombareaB(bys abee13  hiniiuay izgﬁ- it Bb(Rpill e coresont; Wée60 -

synergy,of the eff ¥etojt willaeldont beoEseaTY to ubé ' niick hs .75//% \ .%ﬁ%‘?‘i&hs of 3% he

60 conponents are /opof Iyf (a) ill Tépaéhesd Jablnkt 4 ooy aNd € OF

| abyut 625 uf thy totff C. d. e.
aJoepreerablyahout e anount s

" / Co 5) 1P M :
f or g), (c d, e, M%%’bﬁ%&;«gﬁﬁ seg?m_ €3
K y SBOUP2OH09,>THE R Bove common - N
al ready given f.or zRrefsreed percentoges ynay Hie\ussdewher: ) Qo i (c) 4hd
() are 65 .uséfaﬁﬁga%agﬁggﬁémﬁw ahip Totearhadatie o (c)

f, and.g)-. | A0t hedeabouti9b et mostprefé
ereun.

and (et 45 6 5mate-1€‘il;.‘les p::tyr gg "tlhet epf:'lc;.,sentt invention clalmhbe prepared by mixing the desired
s | g ] erature or a higher temperature; sferably -
temperature up to about .100°C by a ixer sui ) Kneader, mitroder. ot
oG R o - o1 el g T U 88 kncer, mirder,
¢ putty of the invention is effective when applied to vario i
. 2;11:2?&:{; xﬁﬁipﬁl'ﬁfl :tl;: ;:l'l:tl eistsfimilau:ly ef{fectggpwhen ‘used f:: gg:tig:t:gg
( > cted against fire. Generally penetrating b,
_ electric cables need to be re-sha ed for th 1 ) vab st O S0
additional cables. The puity of thpe inventi(‘;'nr hich ot maracics ning type on of
: s. T] , ivention which is of non-hardeni; i very’
- convenient to use in suoh penetrating bores because it is easily rlg:igyv';%ﬁ ?rf(}il '

reusable, and it is therefore very useful for fireproof works.  As seen from the



5 1, 497, 855 5 irrespective of
whet her the conponents (e)-(g) are used or not, may be within the region
: i t he Draw ng
encl osed by t he stralght l'ines interconnecting point a (30 60, 10), point
[err] (10,:60, 30), point [err] (10, 30, 60), point [err] (30, 10, 60), 5
poi nt [err] (60, 10, 30) and point [err] (60, 30, 10), nore preferably
Wi n the region 5 represented by the area enclosed by the straight |ines
iconnectr ng point A (20, 50, 30), point B (20, 20,60) and point C
- (80/26, 30), the proportions bei 3,85h that the total anpunt oféthe
i

o e e 0 0ol e Ml O G BLRLAIG 00 000,

t he resul taxrtéhqnwtas esntinakd bbdveespecr al l'y outst andr ng fireproof 10
O

properties WME&@@%&?@%& %mfifgx ‘6’ '%‘:)é;;? %\a;dcqonordr nat es

~ show hg th%r,l
. preferred thelwentimTosExperifnbe 4. nvent i on.. 'Pr eferred conposr I.ons accordr ng to

~the invention.fall- wthlnthe}readefbned bythe points: .
- a, [err] [ €rT ]7dn@bd V l%&lbﬁ -l &0 ,ng, these points
bei ngo 15 dﬂﬁrTidaeﬁbaagﬁs){L&x el e ?Jfﬁg&gmg n%ggﬁiﬁ%[ sedl0, 3&) 60 20

[err]: 30, thiaugis@ circular bore, 150 mm in. dlameter, formed in-a-100-mm thick concrete -

20
[err]: 60‘”?@"3’([) % ]”as‘é gphgeér @g&g vr;&?gfﬁ’rﬁd@ ig]aag'ﬂ;?%r tions faI |
- Wi thin an ﬂﬂlﬁﬁmed at tergp % bya'pro éb:@ger f?)i one hour. .

- 20, 2@560 One ortwo minutes after the 1mt1at10n of the heating, smoke started to permeate 195 C

50, 20, 30 hercloged side @ sb?r f pagked ke #tain oth '
taddit.veswﬁéi)%?g,fg&fﬁ["ml Sy B Pang aproabirs e aln other .

useful ‘additi ves I ncl'ude p| grrent S, ant I-oxi dants,- m.neral fill ers' car bon
bl ack, st abi I zers and the f @@ﬂeﬂ” reta dant scri bed i n "Fl ane
Ret alzgancyWl }E j;g% E‘ :';Iﬂtto exc ££’of§]w3eed b W C.
Kuryla andth withdRosteelHaGE A s ers racstm ¢ tHréu BthepUtty in which
only. corrpmemtlsw@al)lmam;iat(tmxtramdy pﬁd(sémol@mgmwvmbsgmdm ni mum of (a)

connot es t #P:C UL wei ght ~ of (b) will be present. Wen 35 " conponent
"(b) i at its 13%mn| um it g @ts_o,that 87% of (a) will be pgesent. 35
However, it viHel saml cedo aede imeno 2uws meamblaxca Bﬁ%aof conponent (a)
or as wchcﬁggg'erﬁ% R Fﬁ)?fﬁg lypute (‘"s ce ofﬁlherﬁgé )a“(im agW}F represent about
4- 80% 1Y Epiiuiah Cmanhy perthis odB0 Sinodd Tvith oify 6- 25% of the
t ot alsoputtgpreauﬂﬂgoeer(t 1) cabiek bo yfmmphesﬁmér about 13 8g% naoe
preferably about 1540 - §bout ?0% and most “pref erably abolt=2a- 50%

- The above-co . Skt ges; my be-used

" where the puikdp nﬂ}grgam &ﬁgﬁ&’t nef'a g rb}dnpmg%?f{f gﬂ:ﬁgmma ?vhgggl arly useful

wher-e (a) mndte b erahempxaegtedt heatingatiiati skight ipermigiation offsmoke wes firstorponent s ™
- descr¥bed ? ﬁ?t g‘bﬂt"t?"aﬂf’%"[ﬂ'@%‘e CPIH‘?fé’rFF"r S st BY prepRred. by

m xi ng. t he® " materials at-room- terrperature or a hi gherx,,__
- 'terrperature . eferabl a Exa:nples45—21errperature up to about [err] by a
usual m xeg sl F{E gi‘%ége‘ FH & z §s or two- or
ey of T By zvy,,gr s:rt% e e Tulten angli ed to
various peputyrvat testgd bpthe snectiodsiial e Slescyi lmdrltter foetnbnngamkabmtysﬁm larl y. effective

when us ed q‘egqrda@qﬁb ;?@ret qqgstance and agemg reslstance to heat The results are also
glven in? 3 : ; o




50 articles or equipnment to be protected against fire. Cenerally

penetrating bores for 50 electric cables need to be re-shaped for the

repl acenent of cables or install atiefr-of—addi-tionat—scables—The putty of

the invention which is of non-hardening type is very convenient to use in

suoh penetrating bores because it is easily renovabl e and reusable, and it

is therefore very useful f-or flreproof works As -seen fromthe 6 .
P&

1,497,855 : 6 Exanpl es, the putty
t he present invention has excel l ent mixing morkability, noisture

resi stance7 andagei ng resi stance as W#785%s excel lent fire retardat¥on &and
ai ruht ness as_ment.i oned above. Expmml:lemts | -4 were conducted for the
conpari.son of the e retardation 5 propertles of the: putty of the

i nvention and th‘se%a‘of Toddamlf BPal conbosi i on% 4.5 Phe ¢ nveht i onal
conposi tionsTgEre" o -1 or ) T Ty f
i nvention for Experi rrent 4. Experi ment | . Ten 600 V insul at ed cabl es
(cross- IlnkecPopbuhtyiet‘hyl ene i.nsul ated d0@ pot yV|-HyI 40 - - ehl'oopde

sheated) r 5 [err] (outsi de dia t 13. 5 wer e passed
10 t hrough a%(?"l"btﬁﬂ a)r bore, 150 .nmin d'aﬁ&{’ ?‘#ed ina %?) mm t hi ck
concrete wal |Bolnglet3he bore was closed with a 3_mht..h| ckp steel plate
secured to each-side of the wall by bolts.. One side of the penetrati ng .
bore for the Pelyisobutyiensd) t hen mai nt ai ned- at a t enperat ur® of <700-ferr] by a
propane gas hurner bu‘t'adlgne;)hour 15 - One or_two_minutes after the -
initiation of ?‘h p[h% smoke started to perrreate 15 ‘t hrough the

anot her cl ose® si de of the bore, and narked perneation of snoke-was .
observed in 30 to 40 ninutes. In 50 minutes, flanes spread onto the cabl es
on the side AREPLPBIFIA burner. Expéfnent 2.720 -~ - “The Same

procedure as &%oﬁ%ﬂ%&l&ﬁﬁﬁﬁ%aé was repeated gycepjp t pat 49e. ah§ Sfpgce -
within the bore was filled wth glass wool to a denS|ty of 0.4 g/cc |nstead,

of closing tke bore with the steel plates. As a result,. snoke started to
per neat e thr ore.in 1to 2 mnutes, apd extre y \r srmke

per neat i on Wa§ 8?5§thng in 20 to 30 ni Aut es” 2@3 nEA B! 58

Experi mént 3.Dipentaerythritol - - 251iBhe sane ..proeedure ‘as in

Experiment 2 was repeated except t hat a conposi tion of 100 parts of

pol ybutene (¥scosity at [err]: 17 c.st) .and 400 parts of- ammnl um

pol yphosphat cused in place-of the lass I ut, bhutes,
mar-ked pernegﬂlxglﬁ of snokée t ook’ pl ace, j\jvlth fr\%ﬁes notlg':)ée)abl6

spreadi ng oveé¢) the cables on the side away from the burner.

30 Experinent 4. The sane: procedure as in Experinent 3 was repeat ed except
that t he -put Bye@titesiesinie 8 shown in Table 1 betow was Osed% n’ ptace of the
conposi ti on. AifmiMas cealietigdiey after the initiation_of heat i_ng fghat sl i ght
permeation of snoke was firrst 35: observed, - but on the'si de away from
t he burner, t#e cables were sti Il free of any 35 change at that tine.
Exanples .1 éﬁ he,b‘p Ety of each Exanpl e given in Table | was prepared
from the mat dPPEE% 5! ed i n .t he same tabl & by ®neadi hg™t Kerfi.at T oom

t enperature tolaskemsel) for 10 40 - . - ninutes in a_kneader _having.a::capacity
of one litre-and two agitator bl ades Each 40 putty was testied by the -
nmet hods to bd®described later for mxing workability, fire retardation
nmoi st ure reS|S§1ta%aneuoond) agel ng reS| stance to heat _'_I'he1 r_eeg__l;t'_._s_' are al so

Glas_s.balloon ) - _ - - - . . _ =i i

“Properties

- foing w'orléabi'l-i'_ty' _'_
Fire retardation 'pro'p'er,_ties '
'Mmsture tesxstance '

Agemg resistant agamst heat o

> u_:t t:: j(:)">. .

> W ow a.»
I
> > > .lt_:d_' >
> > > @ h
;>_ > > :> :>

:; > .> S- >

' Atttlghtness




given in Table 1. 7 1, 497, 855
7, TABLE 1 Material Exanpl e No. 1 2 3 4 5
6 7 (a) fntr] } 100 - - - -
- 100 [err]) _ ,100 100 100 - 100
[err]) _ _ - - 80 - .-
[err - .- - 20 - - Liquid
_ [err [)‘o(b) Mel-am ne phosphate o 380 - - -
- Ammoni um pol yphosphat e - - - 350 100 113
135 27 300 (c) PentaerythritofA9%855 . - 8 160
68 270 - 30Q_Dipentaerythritol TABLE1 -~ S - - i JA13
- S - | anmi_ne . S - - 140
225 248  3dfpteriahg xqmeietNi t e - grsease") 0 1 1z 13 ou S
- - “@ 200 - Alumnrum conplex [errJ) B - -
- - - 180 (f) Asbestos [err]) : © - -
- - Polyi@eash fibre 9) 100 - — 100 100 - B
- - zShlrasu baIIoon [ r]) d ass. n"). :
.- - P"lyb“gegg ) %0 ~Pr oper t B@ ](Iéﬁm ng wor kabi I ity
A A Polfbutene *) A A - A Eire_retardation .propert ies - ,
cC C. B B B A - A Misture resi-stance B
B A. Polpisobutylepe®) A ° A Ageing resistant against heat — B
B A . A sy A A A rtlg €ss o A
A A quﬂd polyl_mA diene °) A A %Cp | | | :
1,497, 855 (b) ' ' _ 8 TABLE 1 Mat eri al
Exanpl e No. 8 9 10 11 12 5 _
Pol ybut ene[ ¥¢lppipe Ph°3P‘“‘te = - =l - 1?98 007 350+ _ 100
100 Pol ybut lyphosphate 270 2AP010s 120 -— 100 _100 . -
Pol ybut ene f‘ﬂf“g‘ﬁ“ polyphosphate - - - -
Pol yi sobut yfegne' ) Liquid pol ybut adl ene [err]) - 100 (b)
Mel am ne ph hat e _ - - = - 900 . 900
350 Anmoni uﬁ%‘{i efy)%ﬁosphate . 270 19,0105 5480 s =50
Dipentaerythritol - ' - - - - - - =
@
Melamine - - - © . 360 360 140 160 - - =
e o _
" Bentonite grease®) - 200 200 -~ — 200 200
_Aluminium complex greése ") o - - - _-—'- f - L~ -
@) o
Asbestos fibre *) 0 - - 200 - 20 =
" Glass fibre®) - : =30 = == - —
® - o -
 Shirasu balloon **) = - 250 = = =
Glass balloon*') - - - EE— = 250

m LT

~ Mixing workability
Fire retardation properties * -
- Moisture resistance

Ageing resistant against heat

> i > . »
> » > » >
> > > W oW

§ }-_ N >>
> W W o > o
> w .&1._ o.‘.>".. |
> W W O wﬂ

" Airtightness o




(c) Pentaerythritol 270 270 105 120 - -
- Dipentaerythritol (d) Mel am ne 360 360

140 160 (e) Bentonite grease') 200200 - -
200 200 - Al um ni um conpl ex gr ease 7) (f) Asbestos fibre')

20 - - 20 - 20 - dass fibre [err])

- 30 - - - - 7 .1 (g)-Shirasu balloon [err]) -
- 250 s+ x> - = . -..~ Gass balloon [err]) N

o - 250 Prope M xing workability
- g B A . A 1L4B.%6r e retardati on _properties: 9
. e ——
B

\./ Al St ure resistance

A
A TNA B B Agei ng resistant against heat
A _Mle B. . BiSAirté ghtthesds 19 20 21
N A\ ‘ L. A o

1, 497 855 (a) ' T 9 TABLE 1 Material
[ngﬂ';\’)j O poigbutenc > 10111819 g060 - 200 a%%d%' %ggte“e ]
Pol ybut ene Polybﬁtene e G0 400 -1.0-0100 Lot 200100 -
100 Pol ybut ene o ' - - - o -
Polyi sobut yl Balgbytener | ) it T U

- (b) Mel am pg; RQQ,%R aie L ..280. 400 _ - .. .- - 210
- Amoni um pol yphosp at)g _ - - 200 - 650 170 = - 240 (c)
Mbnopernit aerytdri tol - - - - - - -
24(()d;:)I R/glr];?ner étatrr]nrnlegl(!)tlsphate T _:, 280140 . '21-1%0 = : 1%30
190. -.320 (eMﬁGi?ﬁnPwl%ﬁoA?ﬁa@@SE [e”]) ~ 200 650 170 -~ 246 -
200 um ni um conpl ex grease') Asbestos fibre [err])
N 20 e 20 20 --. - 20 G.ass fibre') -

- - - - - (9g)_ Shirasu_bal | oon _[errl)

- - Wogpppontserythgife) . 80 Gass Tibre [err]) A |
-7 - 3@fpentaerythritel . - M Xi ng wonkabi lity - - A~ - - A
B B B A BFlreproof properties : C c B
B B. @ A Misture‘resistance - B B A
AT A _ A Agel ng. resi-stant_ agal ns heat 160 190 B0 B

A A X@lamme A o reststan ' Sso ®Low0 w0 8w B

>J>J>If>)>_

J>J>J>J>J>'

(e) . | ‘ |
Bentonite grgas,e‘) A I - =~ 200 R 200
| Alum_in';um com-plgx.grease’)_ S _.'_ _ - _
CAsbestosfibe® . - 20 .- 20 20 = 20
. Glass fibre *) - ., S L L - ) : - _: -. _ : _ —
R T
 Shirasu balloon“) - - " . - ..:-"1'(.)0_ - 100 < 80
lGlass fibre “) R - Lo __ : C 300 e _. =

Mxxmgwo:kabxh;y
Fu'eproof ptopert:es

et _ Monsture resnstance

Agemg remstant agamst heat

(L BLIC S
SR

Aittighin'es s . '




Ai rtight ness A A
A A A 10

1, 497, 855
2,150 c. st 2) Vi scosi 10 Notes: |) Vi .
- ity at [errl:4-850 I scosity at [err]:
ST 4 - 9 —1 — 1 09 C-St. 3 . . .
T FVrSebSTTy At [err]T 100 000 ¢ ot. %) Vi scosity at’ [err]: 1,600
. 9). _ T s00

c.st. 6) Cone penetration . :
[err J value: 230 (JI'S K2560); int -
poknl'-ag | cast 2000C | (118 penetration val ue: i§5dzgfspﬁ£2%o 2y enst
abogt,)3 mm 9) Dianete (J1S K2561): 8) DO aneter: 0.07 [err]nm )i coeh:
{err] M appar en{- d13 [er r‘] m1| engt h: 13 mm." 10) F)art | g} o engt h :
: -'l-mpp-af--ent-'-dpnci tags ep\SLEy(SI)%Z;)sng{VICC) 11) Particle cllg_ﬁjg-é.eB . .
amount s, of - : Ly—0—2F—gr CCl - M Xi ng Workabi | i =y OX S
W Eh two" agi t aer bl ddes. and.are. knggdeg at 11iter test kneader equi pped
for ten mnutes "Th)évﬁségﬁg’nai‘ﬁg(’rbﬁi'kl[‘]ﬁaqgg at_ room'tenperature to qu: pped
feel to 5 eval uate ) th'Ag M Xture is checked for the ap| ear[er'r] 5
of excel | ent, good A poars which a6 £ epr cqented by to the three oriter
Cespoctively. Bire s adsedmitghor 0 36 cm | ong 60 Band &
cabl'es (cross-1inked pol vet hyheie | Roout 30-cm | ong 600 V- i.nsul at Z’b
e (57021 G phe s 19 ot o iy o o
W t : . = ' | anet er: A n
T Bl by’ 5 gl 0nedsh SHbout 3 o epare 3 Soeci
fire retardation tie‘s)tCongrpgneggﬁﬁavt R hﬁoRﬁmemlf ¢hl ori de  sheath Zgrelc'nm??h
zgt t-hg portion of thel@RBY £ gsgldgﬂggdlsgémltm?d:"b(ét ween the core and sheat h
ur ith- ' : 0 : O
purned with a Bunsen buiensientibeies, ) SR AT e CSPECImTR S
. .= y - @ﬁbiﬂtila ﬂl Qo N 6%) - al S - 15
contacted with the fl _ P y arter the specimen ha
oL LT R, £ 1L, 20
e other h P " - itina. i's nme
pﬁ”ion* hel 'Snid’n tcgﬁt°%?%mv@m‘°?ﬁ‘“{ 'Qb?f‘iﬁ‘;”-"‘“*"e sheat h at altsﬁgegldntZ(r)e of the 021'0
t her noco n . - 1S C C oA
e mocoupt o | oo et s oS8 - FRTLATLEAPL T CE, O
600 v | ng Tive ofllehl G SEast] Ak YRE G Shobt 03 (@St ing tine at to the
above- nent i oned t enper ' “the tinme 25 taken for the o
good when the sho rrPe_ratu_re_t_o TiniQink WdrRdbility.i S at |'east 3Q ° tes:
t he tenperatur -es%’EJiﬁéd'aﬁdoB&s.bf me'ma&:riab'atqa&@?d-w?n-'mgge mgptes; 25
Tt e B e R e
] T X n; C| or a C elqQ [ |- .
|l east 10 m nut evaluatethe k' srgl§ egi'e fé%gﬁéz %‘dtﬁ@th cfi %abf@npﬂpxﬁ,tggp%rﬁ;i(gl ng
mnutes and thé" Pa%- ¥ lc?gfz eprEsente %@f‘ghnrahdcf’rrmmti,v%. tte is at s at
unaccept abl e when 't he S;hor.te-f;?-rrpe'r?'trur%jo' takes at least 4 ?n ﬁLt L-g??g. 3‘
the rise of the tew etr3pﬁwdqgé6§g$w _'-ﬁa?ég} 3HRn 5 ihieapolyabylensoslatedi nut s ne,
excel | ent 10 gooh® yriaﬁﬁc y%-icel: ; &%‘E‘Eﬁgﬁi 55 muﬁ?e(sugsidmdmgp@_lg_.: :tg%g:]st ar nfg) anc
' ' t tt t cinesd 0Hapo! fpm epare a Specinen. .
W pe | [&b l‘%m!?é‘éé‘tﬁat 'dﬁﬁ\%ﬁ&ﬁﬂe\_/el y. .

Moi st ur i ot SPRE P _
.ur e_ resi st'&%ﬁ&sur’e the temperature beneath the polyviny _ _
' . retardation test, a t ermocouple ‘is placed between the core and sheath at the

S portion of the cable to be exposed to flame. L )
15 The specimen. is burned with a Bunsen burner which is adjusted to-a flame 15
temperature of 1,000—1,200°C. S S o .
after the specimen has been contacted with the flame. a line -

Immediately | \ :
, voltage of A.C. 600 V is applied to the cable, and the time taken. for short- -
. -ircuiting is measured. - oo T e T
20 ~" " "On the other hand, the temperature beneath the sheath at the centre of the- 20
. portion_ held- in contact with the flame is continuously measured- by the. .- o
thermocouple inserted into the cable. . D
. The fire retardation is rated according to the following five criteria: excellent
' when the short-circuiting time at A.C. 600 V is at least 4 minutes and the time . -
- 25 taken for the above-mentioned temperature to rise 'to_-400°.-Cl-is__.at.least"30 minutes; - 25 .
~ good when the: short-circuiting: time is at least 30 minutés and the rise of the ..
- temperature takes at least 30 minutes; fair when the ‘short-cifcuiting time 1 dt-least 10 -
minutes and the elevation, of the temperature takes at least 10 minutes; acceptable
' when _the'-sh"ort.-circuitih'g time is at least 4 minutes and the rise of the temperature
- 30 . takesat least 4 minutes; and 'unacceptable when the shQrt-circuiting-time isless 30
than 4 minutes and the rise: of the temperature takes less than '3 minutes: In Table ;
1, the terms excellent, good and fair are represented by A, B.and Crespectively.
S - Moisture resistance. . .
- - About 30-cm long cable specimen Srepared'i'n the samé’'manner as for the fire . .
35 retardation test is sealed at its both ends and then allowed to stand for 7daysina . 35
constant-temperature and constant-humidity. chamoéer adjusted to 40°C and - ’



35 retardation test is sealed at its both ends and then allowed to stand

About 30-cm | ong cabl e specinen prepared in the sane manner as for the fi@
for 7n~ days in 35 constant tenperaturel mqgsgonstant hum dity chanber 4

adj us to 494855

1 ve huni d| %? cm@nthethe!at:‘ft?rwwdgmr a\gn fheom t he
Chanb:' r drl ed and: ll‘ e rga ion tes jfé‘l S{gl; 1[%%*2‘1 Lgﬁ§812$%@lsﬁgmer as
in the fire retar t.r, din b5 Mited bHRheTbrepdmet chiesd $8rafpee 1S

rated accordisng t oretandati m ovvr ng cr| terr a, based on the foregor ng criterida

for fire 5 retard
5 A Excfllent to gocﬁi?ﬁ%ﬁf%ﬁp{ﬁféﬂ,&ﬁﬂéﬁmﬁn Fair to acceptable in fire

retardati on. C UnacoepUsdoteptable 'ftlffrérétﬁ'ﬂatdiat I on. Agel ng resistance agai'nst
heat. 10 About 30-cm | on cabl e eci nen prepared in the sane

manner as f OEO t he fir OUELQ)'JFEIO ggﬁcr |3ed§§a£tﬂt ﬁte Ingmﬁ-.tr tiTQﬁfeBo d?(ys

within a Gear ovenre dﬁsﬁea.tmo stahd @Mhin@Teatovien hdj $6d20 70°C
retardation in t hearslamemﬂn@foréee fetardation fnj thesametnzangertas grthe krsiretarfiptéonheat
resistance is rat e't?“aﬁl"g?ﬂt Fr§istagce; s dated peropding torthe same qritgtiapsithe ppigure

resi stance. 15 Al rtightness.

15 An iron pitpe, 300 mMmi n i nS| de di anetﬁamgland;aGOO mm i, n Ien th |s fill 8

at its one end with e H’° "hm“h“ ipgretergnd 69 ma ) ng t he
putty to the at nosHHElfen Blsﬂt"rki iis?%nessaterofmse"" °s'" e.ﬁ“ err]
gauge is applied tmetoher e:tdwfrtheplﬂe €dr ﬁv enirpit e Whed thfelﬂw raremuhxemro

flow.tate of 28ir thV %guﬁmﬂm the pregs éPPlGPﬂ LA "t"f'm tltme%twr e 20
application is up T'GUarfas pesspighlsy yhich Hépfﬁtﬂ'?y v ln2 %tl uat ed as

accept abl e, which is weNTEeWE\CEAINMSA-in Table 1. V\HAT V\E CLAIMIS. - 1. A
fire retardant mturrebo’eﬁte G@ﬁ“ !rttvmﬁcthrawm siop dy ropanent ypuity-Kiee

rou dgbl e congi st iy ANRI L L EARIE B gl 6L ‘%’“ﬁ?&@ﬁ 1%
g, 5 25 Sec. hich 86t lléikt »ﬂ:xg%%ﬂ{n @:Mitér 8n-lﬂ£r@¥d:§é on o
JI'S A5752- 1966, ty35 1m\hsemn-smm aﬂst ea 3t rodm ks tatrtt%a hameng iiscasfty ah
organi ¢ material of0m %;ﬂ% zqdé leastslémby g fer"trqggutqt%tr%&e at
roomtenperature aﬁ‘&"sﬁ Wi S\ BRIy ac'ld rgﬂefﬁ'ﬁ CBedEr ™ l[‘err] and
(b) at | east 33% by wei ght of a mtrogammm,ml ng phosphate Whl ch is a3
phosphoric .acid rePresent ed by the general fornula, 30 :
[err] 30 (wherein [err] and n is 1-14), one
or all of the hydrogen atonms of which are swbstituted with a nitrogen

cont ai ni ng group of nono-, di-, or tri- Qal-es Y consisting essentially of
35 nitrogen and either or both of hydroYen and carbon, and cont ai ni ng

at least 7%by 35aueh Ghi10f, cROGSRNGH HE hydRoge afonls Of WBIRhLAMstiluddUARSE Nt
conposi ti on accor dniggé¢nocontaining groughef mbmv-sdit, @r tui-galency cvasiging aisentinlly of '

pol ybut ene halfi ng 84 %’t#ﬁié%;it‘#r(?f bagh of hygdresemand cafbopsand gpniginigs a leass 136 by 35
Qv &r

ni tr ogen- cont ai ni ng°5 dbrt iATBR AT SoMPERRA QSRR o OhinP WRUAK RO

pol yphosphat e of whtgahic maeriakjep astyﬁmmlhawng/uewqmnyamamm (00Q) &5t ac DIOPE add are

40 200- 300, 00g, and said noeoes hos *@Sﬁo 3rpipg, mogophas Pteérraetgrmn

i nt umgscent c%npos }&&&%g&% dvera Hﬁﬁ“‘afm‘%ﬁ?f EBnMEORY & ‘Tnea??t one®

furthér conponent sel B.CA e frét@namﬁmx)mm qemyelds sxﬁb@@h@hﬁn@f&(‘iﬂclﬁﬂf abmdf at es,
t dmRpen

(d) blow ng agents g:r @lz‘yd?alzg,a Ep? %lur‘;h? :gents, (eer;{greasezd%sq 'l?eg)gefglfsﬂ"tgntr res, g)’ (2)

45 micro balloons. . 45
4, A fire retardant intumescent composition according to claim 3, which
contains (c) a polyhydric alcohol or a carbohydrate and (d) a blowing agent the
proportion of said components (b), (c), and (d) being within the region represented
by the area on the triangular co-ordinates of the drawing enclosed by the straight
- 50 lines interconnecting point « (30, 60, 10), point j (10, 60, 30), point y (10, 30, 60), 50
point & (30, 10, 60), point ¢ (60, 10 30), and point 60 30, 10), and the total
amount of said components (b), (c) and (d) bemg 2 1400 parts by weight per
100 parts by weight of said (a) organic material. :
5. A fire retardant intumescent composition according to claim 4, which




45 m cro bal |l oons.
45 4. Afire retardant intunmescent conposition according to claim3, which
zgnt ai ns (C) a p0| yh\ldri c—alcohol _qor a car hnhvdraTP and (d) a bl ow ng
agent the proportion of said conponents (b), (c); and (d) being within the
region represented by the area on the triangular co-ordinates of the
-drawi ng encl osed by the strai.ght 50 | ines interconnecting point a (30,

60, 10), point [érr] (10, .60, 30), point [err] (10, 30, 60), 50 pelL N
[err] (30, 10, 60), poi nt [err] (60, .10,.30), and ‘poi nt- (60, 30,. (5? and
t he totaj armunt of sai d corrponentag-;(dgg (c) and (d) bei ng 200 lﬁ arts

IQL,V\BI ; . 100 0- RNV Dalu \Q. Ulgcu(lil\.. lluLcnnur. u*-Aflre
P ardant | R R e\ e A o e L

1,497, 855 . in the fire retardatlon ‘test described -ab ve. The nltﬁ E:mt&g” dity of 90%

The speC| e acdosditgher. erf folowing cHebkia\\buséd 6H) thé Eria frifhe and then.

-t est ed>f or - F§HEatiost ar dation.in. the sane. ‘manner . as inthe fire ret@rdation
st- descri bedAahQééﬁcntT(f;l odd0h§ e &aeghstance i's.rated accrding to the

f owi ng cr.i t Br Fair td@s qgalﬂmm &Hﬁgﬁlng ‘criterica for f|re5 _

retardati on:. - C: Unacceptable i in fire retardatlon '

5 A Excellent to good i'n iyr rdat i an. Fair. to acceptablelnflre
retardation. CAbMﬂa(r-aﬁmngbA% mi‘fﬁfﬁmg "Stiétima,ﬁg,qsﬂgg&qﬁé st ange" agai nst

. heat. 10 retardatlonmomllo@ed tmstalnd b eitlipe GedrdNenHdRpEd RFOt@ t he sane
manner -as f 'Elﬂ?hﬁ‘f’ l‘;‘; ieg 1eld ‘{‘ﬂaﬂtmamewﬂﬂ% aggh tho\ikeerretapdasipmnd for 30 days
“within a Geaers,s@)(&n adj uste oS Fale %cf?']dméﬁ?.lﬂlessa't’ﬁéﬂtet'ééﬁté& mojsturg jr o

retardation in the" sane rranner -as |n the fire retardat|on test. The heat

resi stlance is Rat ed ac%&{ 9 t gAirtightressre. criteria as the noi stur1e
iron pipe, mm 1iff inside dlameter and 600 mm in leng

- resi stance. odond with »ooh fill S
15 An i ron ;mpé‘qhi" 5 raoh (ompe Al ooy Bt 0 GRS, AR y% is filled
at its, one y ;:giﬂﬁlhi Aleshpi fotf,ivetmmates tWhﬂnnﬁsig;ovo i;em ir Bi¥o = 2Wihd e exp05| ng the
putty ®o th gp@v g}‘* ’er!é"" sutpo Hires/mipwis g euttyflso 8 Wg/[err]
fothe o Wl?m hEFPSPeTL0Y, f‘lﬂfnp{

gauge is appl | e her ( five mnutes. Wien the
flow rate of. aWHAtIhWE IM]ES-Z—O . Iayer of --putty duri ng the pressure

application % Sﬁ?ﬁemﬁo@ positian hauing ¢ pegnang® pattplikmt ed as
 aCbepuabl o, SRS GieATE MBI Chols s R
- 1. AT rewhleltwmm(a)ratremsxeyl i BPRFIrEAnR Indd ent ‘putty-1like

moul dabl e C%P_&l h #tﬁ aexoomnen tere aad ha’ytnguazlisu@upt;f 2-40 (mm 150
g, 5 '25 ‘{frad'& wintaininghe provi si on of
c

“JI'S A5752- 196 orrp"?‘d?sﬁég“’ie” b{ﬁ e%é‘t‘ ’B‘i}aweu ght of an

'organl:"e mat er i aI of non hardenlﬁgizoy![feo;)n a sem - sol idor |liquidastate at
roomtenperg@htis and having a viscosity of 50-100,000 c.st. at [err], and
\(‘b) at least 13% by wei ght of a nitrogen-containi ng phosphate which |s a
phosphori c aci d represented by the general fornula, 30
—ferr] O<—=s3 30 (wherein [err] and nis 1- 14)
one or. all of the hydrogen -atoms of which are substituted with a nitrogen

cont ai ni ng agd(nupl—eu),mnaor all of the h@frogeh htonid%fﬁli]&%r@@&b%ﬂnﬁ{eh Rangssential ly of
n| trf e et PPG mb@}t hdlefor reogsisting essdntinlly ¢fnd cont ai ni ng
.at | edt 7% 4 rgﬂﬁ °t3 B%B‘h‘tﬂdlfé i cqntainang asleatd%dy | nt dhrescent -

Cor’r’pOS| tion aQC@fidﬂr d‘aﬁ 1ﬁlhﬁbmdt c&ﬂﬁi’sﬁbﬁ‘a&&‘dﬂ:gtc claim 1 wherein said
o organic matert is polybutene having a viscosity of 500—10,000 c.st at 210°F and
"0 -:ggprﬂzgogher;-cot}tauﬂngh phosphate lslmillamme mhonophosphate or ammonium
. _ phate of which average molecular weight' and 'nitrogen content are . -
_ 200—300,000 and 10259 by weight, respectlvelg. & ©-
SN 3. A fire retardant intumescent comlposmon according to claim 1 whlch
: - contains at least one further component selected from (c) polyhydric alcohols and
: . carbohg'drates (d) blowmg agents, (e) greases, (f) heat resistant fi bres, and (g) ;
45 micro. balloons. 44 -
- 4. A fire retardant intumescent composition according to claim 3, which
~ contains (c) a polyhydric alcohol or a carbohydrate and (d) a blowing agent the
3 proportion: of said- components (b), (c), and (d) being within the region represented
_ by the area on the triangular co-ordinates-of the drawing enclosed by the straight -
-+ 80 . lines interconnecting point a-(30; 60, 10), point 3 (10, 60, 30) .point p (10, 30, 60), . 50
. - point & (30, 10, 60), point « (60, 10 30), and point 6 (6 30, 10), and the total '
_ amount of said components (b), (c) and (d bemg 2 1400 parts by. welght per
100 parts by weight of said (a) organic. material.
-3 A fire retardant. mtumescent composmon accordmg to claim 4, whlch
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organic material is polybutene having a viscosity of 500-10,000 c.st at
[err] and said nitrogen-containing phosphate is nelam ne m)nophosphate or
anmoni_ um 40 pol yphaosphat e of which average nolecular weight! anﬂ_w\
nitrogen content are 40 200- 300, 000 and . 10-25% by wei ght

respectively, 3. ;A fire retardant intumescent "conposi tion according to

claim1i, th cont ains at |east one further, conponent selected from (c)” e
pol yhydri £, alljcohol s and car bohydrates, (d) bl owi ng agents,® (€) greases, -(f')':.' '
heat resi it' fibres, and (g) 45 . wmicro balloons. '

45 4. A fie IRetardant intunescent conpb®78dbn according to claim 3, \%l i ch.—"
contains (c)_ a POLonaElal ﬁas@bmmpownt RiceRl h‘gﬁ)(%rg%a&sﬂﬁgea( F&lsﬁnttﬁb@é‘ ng -

agent, the pr Opor inddg) mfcrdballdﬂmsonponent S d)..heing w thin thev

regi on represent ed, iy A fiee fatardant _tupmce@trq 'V{hffenhe L e
crawi ng ehcl geed %&mﬂf Ty §°ﬁ’1é§“?§ﬁ‘§£’@’§§£} (30,5
60, 10) ; "poi nt [ermg osphdie,

L
ineiphddph ﬁlé.iid l(lélﬂmn3§bly1ﬁ6&)hate 59d ﬁﬁ] (ax 8 ( 30

10, 60), point [ epoijhyddoaicohol is Soyast epqgdnembe le @Qma@hﬂ@l)}h ard t he --‘-'*'*
total anmount of s W jlol, )"“u a[ggh frts by -

wei ght per. 100 pap t%yl 1c ndiiﬂii Jaﬂ)(e)%i&@]kﬁle Efn'eﬂ er saect firao
retardant i ntunesfremtithhompap |gte|asnalammmndc ldxcgrqakcabmt temmld silidaD S SR
1,497,855 .. gel grease, the grease having adcone penetratlo 2 aton e - B
conponent el ect eff SRS Y g'(afse‘?mr(]‘)a es‘|°rs° 2 ° es and (g). .-

m crobal | corts. 6. A 1. |A: ﬁrer ﬁataadainamttummmemmmon@mpt:amntliycns lmmmbeﬁlrmg tas _
claimb5, wherein defdg & tenyane of the aap‘eﬁﬁ osit Q0 10, ooo o
c.st. at [err] ang 57‘ ant °°mp?fft‘[°F8‘b‘é1ﬂm8 e L3 n g os ﬁ%gﬁhﬁt grefr .
| east one nenber se ect ed fromnelamne 5 rmnophosphate mel am ne o
di phosphate and nel am ne pol yphos hafoe thtadh pal:yhydric al cohol is
at | east one nenber sel ected fri rf i penta- erythritol and _._-
tripentaerythritol; -and sai d(d) bI ovv_p,jng]nggra s af Ieast one- menber _ '
sel ected fromthe group consisti.ng of BroglleyaKem, “tri net Ayl ol " frel ani‘ne, heéxa-

10 methyl ol  Pah@fiolRer Tun st one 7
menber sel ect ed = Feablified by WB& %%w%ﬁpﬁigéﬁﬁ1%£ase I
bent onite grease and silica gel gm tRY ﬁr‘é’?g‘é" havi hg a cone . e
penetration value of 40-500, and said (f) heat. resistant fi bre i s. asbestos.”
and gl ass wool ,” and sai.d (g). mcrobal |l oons .are :gl-ass balloons. 15 - - 7.

A fire retardant intunescent conposition substantiall -y.as hereinbefore 15. _-
described, with reference to:any one of the Exanples. 8. Afire retardant ~
conposition as claimed in claim i, substantl ally as herein descri bed. For
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