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Miacollenoous Hazard Mo, 2581
Application Ko« 32C2060
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LIGUID DIBLTOTRIC ALD UOOLING AMEDITUS -

Gengral Tliccislo Coo,
B Schenosasady, il. Y.
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u PrCoUCTE COVInTD DY TIT T TOEQOL

i Lionld 4aLc¢leotrio onfl cooling meGiumg, "Pyruncl

.

fog. 1476, -2140, 1435, cud 1408."

CUn Y, CULTACTETR AYD UST:

Tao produedc viiich ara iy cubjeet of thig report
ere nliutarcs o chlerianted hydvecorbonc La aificrcut proe
poxviont, Thcy ero pelo yaollew ligulido'diiforins markedly
P ia respeot o viccocitye. They orc intendel Zor wrie ag Gl-

‘ cleotric end coolins modiums in cilceetrical cpparabul.

Tyronol Noe 1476" 4o intoncad for uso in eobdlces
SrGe  Pyronol Moo, 1400, 14085, cnd 1420 axc dn-
uce in tranzfercera, Noc. 1460 cond 14835 rcpre-
vo cuvicaes izm tho propoxtlionrs of the chiorinnicd
ous axé Ko. 1458 boiry the avorago.

1
tnd cencglit
teaded oo
cemntive U

(3
- W

Lydroaas
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LVU.RKING:

"2yranocl Nos., 1476, 1480, 1485, or 1488" stenoliled
on ooniuiners,

SLAIN

S MADE FOR THE PRODUGC

s

The manufaoturar olaims thet the products aro a
distinot imyprovement in liguid dleleotrio and ocooling media,
aro monllamucble at ordlmary temperatures, ardd evolvo non-

oxvolosivae guseous mixtures whon docomposcd by the oleotric
aro. : a

The .following olaimz are quoted verbatim:

"‘yranol is the trcéec nzue of the Generzl Lleotrio
Comperny coverins liguid diclecitric and cooling media which
arg non-inflenmable and non-oxplosive at ordincry temperctures
and which even when deoomposcd by hecat or ‘Hc olcotrio aro
evolve oxly non-inflamzadle end non-c¢xplosive miztures. The
voe of these improvod liquid dicleetrios cifeotively romovos
the darger Trom fire and czplocion horotofore incvitodly aa-
coclatca wigh the vee of the inflomiadle end oxplosive oilsg
in electrio design.

"The. Pyranolz sre ohe¢mioczlly etnblo, non-acid-
forzing, non-diudgin" end of exocellcnt dioelectrio proportics.
Bcing sazrcchierized by higa Gleleotrio strengih and hizh di-
eloatrioc constant, thcy are aduiradly suited for uce in cleo-
trical apparatus, Tae diclcotrio constent of the Pyrcnols,
being ecacaticlly of tic came value as thot of the 5olid

“ingulttion, incures s core dguitadlo strecs dictributioan

waen liquid ducia end polid insulction &re arranned in coeics.
Tue dic. 5b4ris conmctant, being moro than twica that of mincre
£l 0il, alco incures a minimum of piyciocal siuzo por mioro-
forod in capacitor design.

Ao Pyranolno have been in sucoes ;u‘ coumorsicl
€ErvVioc in -norgaa4n° anounss durinz the past thice yearc.
Lhe value o; these liguids as non-inflammable snd non-
cxplosive adiclectric cnd oool.. wcdin hus becen dcronatrated,

"Pro Tirst comdnro_hl uso of the Pyranols in codco-
> deyicn was mude in Janvary, 19%9L., Commocroicl applicntiion
'yr-“ol septoitors has tneluded tho usce of Pyrinsl in cll
typca of ecyvies, i“cludzzg 2=0 powecr rzotor oorruouion weo
on Girecot ourrent ocxni high frecucacy olrculits end other upcoial
conlicutions well-cultold to Ccmoncirate ths relinblilisy wud
¢c2fiodenoy o2 tho Pyrawdl osmcncitor. In tho Tarﬁ by cun:sitor
sizca a “otal of more thon B8H0C Py:;;o;- 2341104 units with a
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oapuo¢uy in cxzocsc of 76,000 kva. have been mrnufccburcd and
eiriprué {a adlition to a total of more tacn 230,000 saall
_ kvo, Pyranol-2illed capuoitors for motor otartinr and motor
- running.

*Tho manufacturc of PJ""nol-rillod transformers
. bogan in lizrch, 1932 aid haz phovaa a steadily inoreacing
© volums. Do dc e, mowvo thud 150 Pyranocl-£fillced truncloruers
, bhove beon shipped, totaling in excesa of 27,000 kva.

"In Lihe period during which commerolal application
of thc ”yr-no;e hca beca wade, olcar evidence has beon obe
tzincd o2 their rnon-inflemmable erxd non-oxuplosive charaocter,
to"e“ncr with the advantages aocoruing therelrom. As ex-

,lec. thia follewing gervice cxporionses are oited, ono
*lla~*"ation ioing t2liogn from capaocitor, and the other from
troagforzer, exporicuso.

. "A 720 Iva., 483 voll Pyranol capasclior was ine
- stz2lled in a groin oicvaicr. Dust ascumniztion botween ter-
fiesola of tho coubt»olling alx eirownit breaker aventually
o coucod o geoveire arvover oX ociaciderable durcstion on thr ling
£Lho,  Feven ozpoel Yor oLgol wolo wolted opem by tac hiit of
the ovhoaeol wre, Lo Gweauy otacy o6asdo tuc copaciior Tille
L pleg vos melbel ovS,s I il cusce tho PJ:«~n~ ViAg 6=
puwia o Vau higa t;upcr:turo ol Gacompoaition offcots o
th¢ cieotric arc urdoxr tue mout fuvornble conditions for
ocu‘lh.-at-o“. ITu oo“urﬁst to tho Leanvior noraclly ox-
pusbceca with minceral c¢il uxdcr cimilar oonditiena, tac Pyranol
6éid not hurn Loxr ¢voelve cxzplocive gasos,

Linoricnen hizg chiovma thaet &an ars at tae curfeoo
of tho ol l iu on 0il-2illed tronsodormoyr reproscais tie mozs
cowlovy opmlidaon favoriag Lfire ant ¢=plosion, FRoautine ¢x-
ciinouier of & corvics opcraving Pyranolefilled. nubily tran:-
foruer tuoved eloer cvilince of euch &a org bhaviecs beca pr
ced, yob rot only Lad tht trzaclori:r no% explceded with ru-
tultiag fire, bubt the wansforaiw was Belll 0pc“nt-nﬂ Dutiﬂ'
{loterily upy 4o tho $ipma of tho wousine oxominatiox, he
vo hoed burred oomwnlcicly cway $io Angulation on the ¢nocrinc
. ot.vlie toruinnl, tho burialing ocourrins at the surfacoe of thic
Pyreaeld liguia, without$ clfcoting tho corviss oporation of
Jubo u-'-"-'i‘io . )

rorovioble chiciiczl end cleootrical ntibility
L LG GVLLSIAZLL BY Vucld ouseoscniul oomzcraial
cicchriecl Lc:igt sosotucr wita Lo on-
23 perelzplolive bolizvior of Pyr;u l-rillcd

-

-~ -

o bls oo 2uvoriule conmiitions for Live RS
acroughly cubriintiodes Vs ten jyrearz! oot one
Lnut a*’ LUCCLICE PRl o ofF vwalch fuoso produots sre dac
cg;;-u&t;on.
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ELAN OF ZXEYESTLGAIIOR

e

' Tho objcot of thic invesntlgction was to dotoraino
the firo and oxplocion hazard of tho produotu.

In.vlcaning tho 'nvnau¢b tion oonui@o*auion wes
givon to the Geunerzl Natwro of tus produsts, tuoir Firo and
Poxic llezard, Corrosoive Asilon, Stabilidy, ecnd Uniforalty.
Tho me thod of invocuigation of ecch of thaose phacec io
clvon below, .

ure of tho proa-

Talormuoilon a to tac goner 2%
lon Tcatce.

o]
weta wes oviel bJ sorg of Idenyll

Tro Chra hozexd of, the protucts wig invostigoésd
in 2eepacy v .“nmmzaﬁli" cplooloilisy, 1~n;txon tcm-
poradure, i ucoo 20ELS on tezperaturs, 1,0 producty of
Cooolporition wers investisatod in roupoot to vicouability
aiad c:plouibi_isv Coazliéswration way clco sivoea o tiac
tozlclty of the fuses prodéuccd onm contaot with hot med
cearseees and clsudric cros.  The tocts izgludel Fizza Peint

oo, Decowposzition Tumypcreturo logss, Iszaltion LLApL-;?.JO
Tecto, “coc: Zor ;;_mm;silisy Wging Cpe c-m;ly Qczi act eopae-
rovac, Yinlocsivo langs Tecstz, gnu‘"t'cgl 10685 of Dooczvo-
titicn Y:CLhObu 1r %$he preconce of hoi 4Aron curfacce and

tleotrio aros, and Tozts of Tranclosisre o Decalruction,

Corrocton Teutn of (Lc productc on motalo oomuonly
w3dd in olccéwrioal apperituc wiro gomudusicd.

. Inform.< Lon bua;in~ ol tis stabliity of ths jprod-
veto woc obinined iwein Dccudaou-t*on Tearorature Tcoatlc,
Corzociecrn %eats, ol cd noiderciion of tho ohcaiocl proper-
ficz ol tus procucia.

Tio prooe:s for nouwrsctaring buo »oluota ic

bjcct ‘5 Cedintvo oorbvel, onmé o Gouniied invcﬂt; getion
o¢ foetouy procccs was net tusirelors oongcidercd nosoccalry,

DO ALAUTDATIOE LD ZEST RTECORE
- o CED CED oI GED e D oD o) S n GED gD - eED oo D —-— D o S R e
LSCLRIYTLICT CT SLIPLS
JORS """ICC'E?“ Ternlonsh Degnds caripleg ol thc

foilsniug producvi:  Yyuowol Kog. 1476, 1480, 1400, auma L3,
’
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IDTUTIV . SADION TRSTS:
PLENIDS

Sneclfio Grevity - The epeoilio gravity waa dctor-
mincd by mTIRS of & pychomoter.

Viccccity = The vicoosity of Pyranol Ho, 1476 at
50 C(122 F| was desormined by wcans of the Saybolt-Furol
Viscocimotcy using thoe msthod (DE8-33) of the Amoriocan
Soclety for Teuting Materials, ’

The vigoocity of Pyrcnol Nos. 1480, 1485, and 1468
ct 37.8 C(100 I') wza dctermincd by moans o tho Ss"oolt-
Unf{vercal :coocsimoter ueing the method (D88-33) of the
Amoriocun Sccioty for Tasting Materials,

D’r+‘11a350ﬂ )nof - A 100-g, 2amplc was dlgtill
3 Yhac EUVEOU (D2U=LU] of tha fmorioan Sodioty for xoob-
{ urialuo

wsl .“"

b vl

holCity - holdlty wau dctormincd by mixing o 20-g,
samals ‘&ut—bu ¢d. of nocutral cii:rl nloohol and titrating
with w/ud povaLziuL bylroxide colublon wolng phcnclpntqulcin
s en indieltor,  1n0 COialiy was culcu;atcu a3 polr cont
hydweccalovic acid by weligutbe

Free Chlonitce - A 80-co. eample was agltatod with
10 ¢o. ¢f WAYGT In a suparatory fuanel, Tao 8qucous oxtract
was breetbud with aqueous silver nitrate uolub*on ernd dilute

nitrioc soid, tno presenoe of ohloride iorz being indicoicd

by the forvziéion o; a wiaite prooipltate of silver chlorido,

E.é.:_ tien of Cualorira = The poroontage by
woelot of CTomoainme Fxo"zna Wa'd ¢dcerminad by tho mothod of
Car&uu.

RESULTS

Ehg rosultn of tho idcutifioctlon ¥0avs LYC ro-
cordcd 1z Table I.

TSIl TOT 1 TMSTS:

Thu Llech volas was Gejeruined wilth tac Peunciye-
dlomdony clozed Yesber weing he wothod. (D93=32) of tao
Amoricun Solioty Lo Tociing lote

—
_~.\

127703
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) 6901 Asy. Are
CLHER = ‘4%‘.u
A {‘; & { Ti3LE I Yo lyr TOR
_ Y mesoyes or muueltioaron meeTs _ &
Pyiznol Eyrarol 7 Pyrancl Pyranc:, -
Fo. 1476 ___Eo, 1¢a0 . ¥o. 1485 Ko. 1~ -3
Soesfiic Giavity et 1, 6487 1.5°2 1.5517 1. 5644
15.6 3(6a F), RPowT 6B Tch | ARenT 292 '
Lo, Gles F) - Te
Viczornii;-: '
Sorbsli-Feral at 51.2 - - -
£0 C(122 Tj
Sexeoli-Unlvereal et h
37.8 €(100 T') - 43,3 97,7 53.9

Tint:llation Tost: :

Infsic) Bolling Polnt

T"\T\’\"‘|7‘ ale) "
10 i 2250 ( LB5 F)
225 G255 r) to
270 C{ZiC F) -
270 2(518 ') to
355.5 C(690 F)
Above 355.,5 3(690 F)

Tad TPolint
Rensilt2

Distillasion Loas

hcidisy as IIC1,Per
Cent by iweigut
Frce Chlowldes

uqlorjnﬁ

252,2 C(656 T)

anount distllled

by welgnt

L] "

4 (706 F)

37
3. H by w0151t
0 ”

A(ﬁ

0,0017

ebaent
(1)

205.6 C(404 F)

exrrib €7 n5ile
43,75 by welght

5.1{’ " o

Drer'\r +

Y e

(1} 7Tho prreentaper by vuzigat of oon‘nod c’

.in2 corrs

tire minufacturer ard h°1u £8 gun fidonu-~n.

2077 C(405 F)

18,74 by waigat
10.0‘c; " n

05,2 i -
65, 9/) " hd

395.0 C(743 F)
4, 02 by valgAu

. OI.

0.2018

abaen?t
(1)

o es*-

a ) eount 2istilied

206.1 ¢(493 F)

anouuu distilleil

31. 0‘7:» b, welsnt
9. 7;3 o w
0.4% "

54.8/ 2] o
396, 1 C(745 F)
S, 5/9 by wveight
0.6% " hd
0.0011

absént

(1)

nresent

,ponds cloq-*j to

data furaish:a by
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KESULTS -

The recults of the flach point testc are asg
Tollowze

: (2)
Snmanly o, : Fleah Point
1478 - ' 232,2 0(45) F)
1420 . 115,6 C(240 F)
.14E5 118,3 C(245 1)
1488 . 1156.6 C(240 F)

XL TEIODS

Tho fire tects wore mzde with thhe Cleveland open
oup, wsing the wethod (D92-32) of the American Socioety for
estins huterials.

RESULTS

Y
_Sa=mple Nos. 1476, 1480, 1485, and 1488 gove
nog::ivc(a resulba ir the fLire teats.

IO UTI0N TUUTIRLLURE TREIS:

LETHROD

Tha “@3L*atu3 oconzicts eczontially of a combual-
vion ohz=ber purroundecd by a coldcr bath, whioh {9 hcated
et &« ccacstant tcmporature Curing 410 test By a bunscn

w20, The temperature of tho solder bath s mcacurcd
by mezag ef o ocalibretod thermoocuple provided with a
quartz tuboe (o protcot tho hot Junotion.

(2) wa thuis coansellon, &ec Lotvo 4,

tocnlbbont Llachce werse ovtainzd but tlie produnct
14 nod oontihuc to buvra iho camrple wac hcavod
%0 boilizng point; the tevt was tacn dicpooutinudt

(3) I

(4} In view of %hc mocentive rosulto obuuincl in thc Fire
Tuzbs, 44 fu clear that Whe Ilech poiub test oaunred
be Genczled upen to give a truc meocuroe of ths fire
Lnsarh oF thece preduoés. It wos tucroloro nccili-
proy Lo corduct tocis of tho crmpiogivilidty of the
vinows ¢ tho produocta in cpocicliliy-dosipgncd appar-
c%ace Ece G2 10, ct.0Cq.
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The comdbustior ohriiber ocnsizsto of a quartz flaok
of aonioul Lorw .vith tlat vLosion, s—l/z in. (11.4 om.) in

helent, 2-0/C Lo, (8.0 om,.) in élemeder at botiom, and
1-1/8 in. (2.8 om,) in dlocmeter at top. Ib L3 of about

160 co. oapaocity (rated cap*o;ty 125 ge.) having a ratio
of surfaoe arca to volumo of about l.l.

Neasurod tost somplen in the liquid phnne arc ine-

troducold irto tho heated ocuabustion chnuber by mcuno of a
mioro pipettes Diffcrent anounts of tho scmplo are admitted
to the chauwber in sucocascsivo tzots in ordor to dotormine tho
minicun tomperature at which the vabor of tho liquid in any
proporsion with air will ignite. Tae residunl vapors or
zeses in the comdusilon chamber ere cempletely dlenlaoccd

by a gstreaa of alr in the ifuterval between tesctu,

Irnition temporature tests were alco ocorniucted
veing 8 horizountel iren pilate 10 ia, cquara and 1/4 in.
uaickne._, heeted dy ¢ ang burncr. ¥iocw:23 and kot gaocs

som tho buruer erc Geileoted Lrom the upper gunfeoo of tho
iccn plate by & oirip of sheot iron extending 10 in., beyond
ecach =’.ée of %ho olatc. Tac deflcotor ics uGltCC to tho
olses of the Dlnto, 2sbastos Lackels boing previded at th
Jdeotnt, A cnllbretdse chromere-cliszl thoraceouplo (lo. 1t Avge
goRaLcu%ed Wit a pOuCnbaouobJr Lo uzcl to menueroe i
rerotue or tuz nlave, e vov Juasiion ol whe thcruocoupla
vaiug vrazed to vio center o2 ftuc uppor suriigce ol the plato.
Cliccx mcczuroncents of Sho Gemperciures of vad .nlate arc clco
ccoe aanlc“irg an o3 tical pfromot r o2 tho dicoppoeering
Tilancat Uypc.

in

Aty

In contustling %estc, meazured .omploc lup ¢o 10
GB.) wWero G'ODpeL oa tae ccatsr of tng headcd plite. A Slow
ghrcen of oixr wasg apolicd to tho cvevorating ccauplo in rouc
of %he %csbe. Tae miniuun icnition tonmporcturs wad Gotor-
rnincd by tuscecsive trial testa, during tvaich the iren
plato wos waintained at progrosaivoly lowdr scmporaiuros.

MONS 060230
A NG
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RE3ULYS

Tue Trould s of tao icmision temperaturc tests
cro tabdbulatcd Lelow
(%)

Imition Temperature

Sampla io. Nuariz Flaclk Iron Platas
{8) (i
1476 571 C({1059.8 F) Ilag 3-4 sco, 754 C{1389,7 T)
1480 553 0(1027.4 ) ® 714 C(1317.2 F)
1483 529 C(lo002.2 ¥) " v w 714 c(1317.2 F)
1438 033 c(L087.4F) ™ " = 715 Cc(1320.8 T)

in the iznitlon %ecsta uning tne hcatoed iron
plote Lhe oombuztion waa very weak and d4id not ahow any
tesdoaoy o propagate boyond tho vioinity of the hoated
fron curfacoe. 1% will be noted tuat there vas no oon-
Tincment of vhe vapors in ‘tho tests with the heatod
froa platse,

i,

(3) The wzain value of tho ignision %est is to determine
9 winipum tcaporaturs requirsd to precduce ismi-
Sicn under e noct favoradlc coudidttionc in the ab-
cenod of a fleiiy or cyerik, inoluding ratlo of vapour
to air aLa retio o hcated curfacs 4o volumo of
vapor-cly wmixturs, Undar luns fuvorabls conditions
e3 whon the liquid i3 applicd to a hot plate a
higsier teaporatura for isnition is required. A
limitation of the icnit101 %23% in o smz2ll veosol
i3 that Lt docs not chow waethor flame vropagation
for any matariel distance will ocour, 7 After dovers-

nining tho ignition tomperatura tnorefore it ia
acogssary %o obtain cndditional data having a bear-
1A°_Qn“; m’ pro*acﬂ;;cn. Tfaose T dateTare giveaTdy
tu-tc with hot plato ard by flaumaollitj tests with
cpeod al’y-&uaignad apparatus,

(6) "as toxa “lag" i3 vzed to Genots ho timo imborval
vedtwocn tho intrcduvotion of thoe sawple end the
appearance of flamo. :

(7) Within oxzperimonsal error tho opitiocal p"romete* and

the “horaocouplo gave tle same values Yor the tem-
poratare of the iwron plato.

MONS 060231
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PISAHABTLITY TSSTS IN SPUCIMY T V-DISICHTID APPARATUS:

. LESTEDD

: The apparztus ocongiats of a cvlindrioul stool
“vessel 6 in. in diameter (internal) axnd 26 in. long. It
is provided with a enall mioca window and an oubtlet to the

- atmosphere. The apparatus in hoated externally by gao

burners, Opcnings are providcd half way between tho ends
of thae vousel to almit eleotrode turminals connected 6o
cn induction colls The electrode uarminals are spaced to
give 2 spark gup of 1/4 in.

An iron-oonstantan thcrmooouplc connsoted to a
potontlomoter ic ugsed for roush mocauromenys oL the tom-
perature ol the vanor incide of ile veusel,

Scmples ranzing in. velwne f:rom 20 to 80 oo. wero

a

imtroducsd into the cylinier which haé previously been
heatcd to a predeternincd tezperaturs, The outlet of the
cyliader wisg cloescd with s loose acbestcs pluge Sperkes
were paccod bobwecen the oleotrode torminals at intervals
o? 1/ r2in.

Rosidull zasce axnd vepors were diapleocd from
tio oylinlor by e stream of aly .in tho intcrval Vvetwcen
vectc, = .

! RO3ULIS

Samvle No, 3470 - Ro propagation of flcme oo-
ourrcd ot VYIEpLTAGLIres G “o 204 O 299,2 r). Tlzme propa=-
gation with wewk mrocsury <Wfeobs (Juct suf: io‘cdt to push
cubsotos piuz froa outlet of cylindcr) oocurred ot 208 C
(106.4 Fj. lModerate pracaure c¢ffects (acbeatoc plws throvm
thout 3 Yo 4 %, horizentally from outlct of oyrlinder) wero
obtal_.d 2t tcmgara“urcs comavhet atove 208 C(406.4 TF).

o oo

fomole Ko, 1480 - No propegotion of flames oc-
curred ot LChyovatiscs up to 108 C{226.4 F)., Fiamec propo
gation with weak pressure effecta oocuarrcd at 112 C(233,6 r).
Moce“ te preseurs elffcots wsre obtaired ot timperaiures
soacwhas atsve 112 C(223.6 F).

1400 - No pnropsgation of flamo oo-
ourrsl =% 1 FpTourco up to 13D €(2%0.0 ). Flame props-

ion with wcok prescare cffectt oacurred at 113 C(235 F).
Zoder=%c proscare olf2cote woro ovtuinod at tempcerasures
cozmeviiat tbove 113 C(E£35.4 F).

h
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Sinnlc Noo 44 In propucation of flomo oo-
. ORI L NI
cursct ab U8 oo ivlTs

y_oquaau-on wivh weasl p are aficcts ocourAed ot 113 ¢
(&05.4 F)s Moderctc prcssuro ciffoots wore obtained at
tecaporatures gomewhat above 113 C(235.4 F).

ﬁo -
5 up Yo 110 C(230,0 F) Flene
I'CE &

ITPTCSIVEY LUTGE TRSTS:

THOD

Tho apnqr“tua coneists eauentiaxly of a glaoso
ohnbur eguiyped with a sporik gpv and a stirrer, The
gi:zizber i" ¢ylindriocal w‘th tho lower ozd honispherioal
end Lo oopreninately & in, in dlereter by 8 in. in hcigas;
it hua e u.t volume of 1000 co. Tha apparatus iz provided
5Lauo 1id CL)DOru;Ag the etirrcr and the leads to
v nsor tiae tottom of tho chamber. An ovening
g proviitca Tfor introtvction of tho agocmplo. fTao
;v 46 imnsrecd in a moliésn soldcr bath to a

In conduotin~ toste tho coiéer bath vns maintzaincd
ab . conitond Gonsuratoze of 400 C{752 F), o wousurcd quone
$Luy o the liguid %o Ve ftected wzoa plzms:zd in ue spporavac,
end $ho vonors covlyrscd,  Yuoris werd dacn poazczod at $ho
cooxlt Gap walle oo;crvufxan: orc mwede for flamo travel
taa preszurs cffecte, Followinrg the test tlio vaporc wors
Glcplaccd Ly 2 slow sbream of ocowpresscd air in preparation
for the nexd tect.
RESULIS
- o -
Tao recvlta of the einloesivo ranse tcsts ol Samdleo
I'sue 1476 cud 1420 in cir at 400 C(752 F) are chowm im Iable

TTCR T ASTOTON TUUTOTASTIA™ TNRTS: -

o2, e e amm dae ea N

LSTI0D ’

, Tac appzratuez Gocerived in ccantotion with ZIoil-
e, Comwenatuws eovr Jus vicd lr dhese bestre Tos wvenors
cvolv.d oa futroducic: corulos into ko heoted oh&uber VB ole]
Vossed width meizt bils lituus parer, & chazse in tho coclor
of tho pLpiT 2 Zroum Diluo o recd ducicetiag ccoompoaluion ol
thag product, T minipvny tcapcroturo at waich litous papsy
Cl.oviua €U Lppwrosinule chougs Ln ocolo™ witiilii a ghort viws

AR 4

vol
(3 win.) wus ocuciloreG Yo bo (Lo ducompouibion tcapcrataic,

MONS 060233
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ADTA T <

ST AR

RESYTTS 0P FX7TASIVE RAISE T3STS

- g oA nyaor l i
’;f';'."ff A I‘l_r_ ‘x R U nex L‘m ‘.t N )
- . —— v — B T T £ AT P~ B4 o e m—— '

Lo, Vaporised Lb. Vaporized ' !
Liquld pov Tiquid per '
1633 Gu. Fi. Por Cent V:olvme . 1000 Cv, Ft%. Por Cens
n of Air by Volura Uced in of Alr by Volvas
¢, |__(Calemet=d) | (Gulenlnted) Tezt CC. | (Crlamleted) | (Cadenintin) |

v
Szula Ure
_ Yo, T

- P e

1456 0,053 3.69 1.0 0.100 9,67 2.7
042 4.09 1.6 0.105 10.18 . 3.9

..zt—

1780 (U

Yinals pro- wmra effects were obtairad in thes: tosd:, ss would be expeoted for mitures niex
t'ia 1ie’ 5 ef flur2bilisy.

Voo

|
S : —_ , !jf

|

|

;
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IsSULes

- I N
R::?’t~ of %the &
o

aposivion bcwperature tccta
arc rceoricd in she follow ‘

“5d
ing toble.

Dg¢oonpounlitlon

S2m01 0 TWo. Teeparatere
1476 200. Cc(572.0 )
1460 324 C(elo 2 F)
14285 30 (644,00 F)
1468 S 340 G(644.0 I)
AU TRNCAT THRETS OF D"COu:\SITIOI PLALUCTS::
230D t -
' IIot Tren Sexfoscn - Tho oylinder previouvcly Qo=

ravioct wuntET rATENIP YT Yeete dn Tpeolelly-douigacd
.Vp.,-$uu wa&d G..So uuwea for C"po_i.g vapor-cliy rizfurcs

9 uot Luvon sur;;ccc. Conuocivione for withdrawing czunles
o Lho Qocvompocdition produsis Yo cnelywls wero iuuurtud
in Lo ouslud pipce Lo eylindcr was crtornally hoatcd

WO & bewpcroburs of 600 C(Lll2 V) by gas buruore,

S;mplca ol fiic prodved Lu the 1lileould vlace woro
fosocdrecd Lovo tho Lentod (yilaccy of owanilfotw walto.
S.oplic oL by deoorpouition prouactc wcro vichdrawm froa

~tho oullab pips mui brévochloric ceid, freo chiorinc,
aocgoecas, eorvun dio*iuu, ourgen, carbon nomoxmilfo, gazca
Lhcobed by Lromiszo, ond Bsbhine cad otbow peralfin hy-
dogoohon gasis, Vv Qu"“‘;&&u ucing the Lfollowing
Letaeds,

Hyéroohlerie cold woro Gcoctomained by cbeoorntion
ith water czd cubooquend titration \iuﬂ ghanderd cllnld
aivSion u“;n" Lo Shyl oicuso v i indicttor. N covin-
itor LlE)LQ 28 araam by ©oonlidroicso

BV Hgre W PP -o:ptiou tucin ooz:ict*n; of throeo chirecl
oo bnbb_.;ﬂ tovorz., roo chlorins inteofores wita vk
i Geiaimboon Gnd ie rcmovcu LYy woroudy in counteot witlh
- tae wLtor ia tho bLubbling t,uc;a.

W

.
7
.
o~
AR
(721
o
X
.

Teele for f20ce clhlovine =2ro maic Y 1libe
07 felilre fron cgucous poinzuivm lodids colatiow cn
AR AR R UALB‘O“ witihh podiv n3¢oh¢;*“zt: Lolwbson v
Lt'“c“ coiltnlien &g £m inmdiosbor. & eoven-liitor compl
Leoernns by ooocoiivenlel monicntor vouslo throuvsnh a
v in L(“Li:ﬁiﬁ: 6L Yo cohizrl Youii bubdbling towsre

1
comboluse; povacaiwn dodils coiugicn.

MONS 060235

RSNt

’
(UR

WATER_PCB-SD000004697 1



LH2081 « 14 - '

Phoszena was Gctorulncd by sdboorpticn in noguoousn
anilize polublon., Phozgeie reacta quenbtitutively with
cnilicve to fcia diphcnylurea, ome molcculs of phuocsond
L:iag cquivalont to ono wolesule of diphenylurca,

L 15=-1itor samplo wes dxavm %hroush a train of
throe bubbling towere ocoutainirg freuhly proparr-d csqueoun
rnllino wolublon codurcated with Ciphonylurea. Vroo
chlorine interferes vith (Lo dotormipntionm and wan re-
movcd by granaleaicd sntimony contuincd in a tube through
whioh tao ecomple pasced beforo L% ontored tho bubbliing
towers. The prceoipitcte of diphonylursa waa sepore ted
from s criline colution by £iltration, wached with oold
webor, wlucolved in sihyl alecuol, rseryctallizeld, aricd,
end weighcde

Coibon dioxide, oxyson, ocorbon roxnoxids, gacces
cbrorbed by bromiao, and wothone, wers Gsvuiained in tho
Lcorchead Torzn of gacz ancliyosig eypporstes ciftcy trestling
the senple with ellvier nitrete zointion $o rcuove bLyaro-
cixloric coid,

Linctnia Ares - Tag eprrratiar ccntisto of @ ov7e
1indriocl Tl Veie im0 fu, Lo Ginwcor (iodcrnol) aud

12 in. highe 6 ic providcd with o wuall mica winde7 ard

en ousled to tiio atwocphcrie Onciings cwre providcd i .
tha veasel to cdmi$ ¢wo cicetrecde noldders, one holdcr

being Tixcd cnd the other movavlse GGG ciocbredcs ard
sopper roés 1/2 &n, f1 Gfcucteor; thcir oroins tireinnlc

arc horizcuvel, LA comncotion for wiitidwrowiag seaplcs of
tuoompositica produsts Cor crulysio iu dnscrted im Gno

wzll oY the vecscl, A r2zll oylindrical cobbilng ohomber
for tie drc_ovel 02 colid producya of dcoomposition is at-
vached to vhe cacpling ocomacclicen.

The elcotrcler cra couresotcd to & 28%0-veld, d-o,
test cirouls, tho ocurrun$ boing contrellced by roclicicrc,
- An ennctcr Lo ¢comnesotsl. ia tio oireuis cuad o velizetor

L8 clioneoted acrory Yhe clectiocsce torwirnrclg.

4 L couplo of 4he produst, cbout 106 M., woe plcocd
) in %he vecacl, tho areing teralnclia ol the clecurotsr veing
- perdlolly fmporscd in the camplo. Lho crclag Yorminolc
werd loottcd om the exis of the cylirler, 3-1/2 ia., chove
tue botiozm. A couliavouc are (170 awperoc) woo colutcincd
botweon Gho cles%robGuc wntil dostrnotion of tio earcing ’
termicalc (5 win.)e
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Scaplos of ' “n: dogomppziticn prolucts wero with-
drevam cvntinuously during thi: period and toatlifor
phioczens wiad olhilorine wiing (ke mituocls provicuoly dce-
poribel. Somples of the duc zpeclitlion produsic woro
also collcoted in cvoounted glosc compling tubec at vho
sonclunion of tho test end bhe caice? eonsbiivents de=-
teradincd, cmployins tao follewing mothodc, Y"dro,n‘or-o
acld was cctaruiacu Ly ebsorpbion in water and titroilioa -
with stencard allkali solution., Curbon Gioxiade, oﬂrbun
monoxide, oxygen, gases aboorbod by brouine, end parcifin
hydLocrrbou g2ce8 wero tested for, using the lMoorochoad
aprare tus aiter treating the ocawmple with water to rcuove
hydrocalorio acid,

Tootoc wero clco coniucted with tac eroing ter-
tairala o2 tne eles! roacs 2-:3/~1 Ar. bolow the lewvel of tlc
serple {n tho vosselse XA 2l=-10. eanple of tho product waa
uszsd in vhcse teste. Tue eroing Gcrmincic werc located ca
thic exis ol the oylindew, 2 Lw, from ti: Loitea., A ocon-
tinucus are (225 to 190 c"p;r*") was matntaincd beiwecn (id
clestrodoe uniil desbrusuion o the arsing serairmnlo. Scme
ples of the dccompoaition produs s wore withdravm at intere-
vele duriay the test (Sos Tuvic V) end the ciutel conctituonis
Getommlpad uveing the mothods pruvioncly dcsoribad,.

<)

N-Ihav-d ]
-
I.'.uu

3 °v"1 ag: - The rocults of cz=nlitioal tosta
of the GeoTly ou'

are zshova in wudble III.

Treatrio sren - Tic reegults of enclyticnl tcoesto
of thy &ccoipocivicn produote im tlas preccucs of cn clcg-
tric z2o botween termizale particlly {zzzrooi iu Scuplo Xoc.

1478 ord 1480 cre gsaowa in Teble IV,

The reuwults of cre yuionl tects of the deocmpr-
tition proivcis i tuz procerze of an electrlo aro betwucn
tuorminlo Lomersed in Szxple Wose 1476 and 1480 aro chovi
in Table V.

75298 OF TRANWSTORUEDS ¥ DISWITLMION:

..... >4

1IIUTNI0DS

P N L]
T2 20llowirs tse%s jiore coniucteld o the Pitlu-
ficld, ilapecchusctts, plant o Viio Gensral Licovrio Jompony.
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Start ef Test

e 2

94,0

: |
0.7 e

Ty

£.3
10’0

-LI-

0-0 ."‘

0.0 : G

ub‘;j 2:.7iEat w Steet of i23% to | g
5 Bin.rT4% > Start of 5 Hin.after Start of !
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0,000

0,000
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Suaors Far L
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™o traneformers, rated 60 oycles, &5 kv-a,, 2200-
120 volts, were cmployed, the interiors being desipgned for
uze ia DPrrarcl, lops were drouzht out from the outer layeor
0f the 122-volt winding, arranzcd in such a manner thet an
cro could be otarted Satwoen ths coll and cardbon dlocha
loonted on the oore clamps, Tho carbon bloosks were usod
.so that the arc ocouwld be mainizined more roadily during tho

arelvg touot.

Stesl subway tanks were uged for these test trang-
forrirs in order to provide sufficlient strength to with-
stand thec prsssure generated during the transformer failures,
Preagsurc=tight oovers wers provided with glass pressure re-
lief di=phrapms designed to brezk at not lesc than 10 to 12
lb. precgsare ver squero inch. A visusl presoure iniiocator
was proviéed in the cover to ghow the pressurc in the tank
before the rolier q;aphragm was broken,

L;;an0¢ No. 1488 was uscd in thesc tests,

Sno"‘ Circuit Teet -« The first transformer wus
prcp;r;d Vilh .o aroily vips bent back clear of the core
end wa3 conxgcoted for teot es shovn in Fiz., 1. The secone
Gary WLALL:; vag shori-clroulted cxterrrlly and the pri-
wary windians was cocneditcd acrozc a 12,000 kv-n. generator

Tfa¥et

at .L\)Uu VOoliGa

A“0¢“~ Tent with Arc f-nm Cr3) to_Corc = The -
ceoond trancioliier wac prunurcu vivh tne ercins tips bent
Lo tihat they wade ligut contact with the oaxbonm arcing

looks end was gonneotcd for teast, as shovm in Fig., 2,
wivh tho primary end ceéoonlery windings in geries. The
oova, tanik, ead the ovher high voltage lced wero oou..ccted
to ground, Tae 12,000 kve-s, gincrator wads oconncated 30 &5
Yo ayply 78530 volus boiween the ungrounded lzz-volt lead
end ground,

T e trancforzors bofore tast are shown in Figa.
S end 4

“RESULYS

Sherd Clronit Tont « Ko anpreoimbla cherze in
preseire w;.u_ﬁ—ﬁdo vai: wat noted for approxwizately 2
miv, a¥ter gurroniy wac cupnllcd o tae tranoiorwer. Tho
pre oaro increascd foirily ropidiy Lfrom thsreon, and ape-
proxia:bolj 15 scce. lnter tuo puesoaro rollice? uabyuragg
»ensucct ot o p"f'"uru of zhout 12 1lb. per c. ium. Cuv-
reab e applic~ 0 4o trarclorior for approxisately 1/2
Bin. wlier lao Glephrags rupivrcd.
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. A large volums of Jnesg wag liboratod during the
testv, Thes2 nuses 1& t L£nite upon application of a

ts2% Lloiic,

Uvon examinatien of tha traneformers after tho
test, the oollas were found to be severcly burned,

Arotns Tent with Aro from Coll to Co = No ap=
prooiabdble Gdunrc Lh PrOGLUTe Wi LhIN Wie bari: Vus noted for
noproximately 2 min, efleor ocurrent was suppliod to the
trangformer. From then on the pressure inoresscd slowly
to about 8 1b, per cva. in., and then incrsased rapldaly to
toout 18 1b, per so. in. before the pressure reliof dia-
parzya ruapbused. Thne aroinz steppcd shortly after she
dicparegn ruptured, COurront was subnlied to tha trans-
foraar for adout 1/2 mia, after tho diaphrage ruptured.

A lnrﬁe volund of basoa was liberatcd durirz the

Tnon c*"n**"ﬂti.cn of '10 transformer aftcr tho

F BNY By

tect, L vua Tound {23% arca nzd been ectablicshed botween
tho oreling “lys and She ecre.  Tacro wad no, cvidonoco of

crelny _;oﬂg tho Puce of %0 GOl 1.

CONISET0IN rhoma.
eve it de W wi e

VI5TIOD

‘.

The mebelg used in the corrosion tosus wers
ooppLr, yeliow bracs, iren, tin-lcad solder, conper &and
¢in-locl solder, ond copper ani iren ooupled. Tost cpeci-
menc, 3/4 -in., wile amd & im., lens wero cub 2roo oheots
ol tI. wwtclz, Thae specinenc ware buffed, mcogurcd, cloansed
wilita comy &xd water, vwaghed with etlLyl alcohol oud etlyl

ether, Griod, and waeighoed.

Each sgpeoimen was immorecd for

half 1t3 l:ougth in

a scwple ol the product contoincd in e @leas vube providcd
w~ta a corl ctopper, Tao tubec wors hoated $0 a Ycoporature
o2 $0 € in ua olectricully-heatud oven ocontrolled by a thcre

woctat.

Thie scmplaa wore enomiund vioual)y ct weekly lu-

K

bowvals cating bho togt feo ovidcnrog ol corrocion. At
wao conciucion of tue test, uhc opociizcmy wero oleansed,
Celol, woignud cand $hoe cnarzo in weight per oquare oenii-

Lober ¢ surluce arca orloulco bod,
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s was lidverated during the

A lazrge veirwes ¢f gocou
S { G6 upon application of a

secte Theose gazes GL4 no¢ igul

Unon oxnminntion of the transformers aftnr tho
test, the coils were found to be severvly burncd,

Lreins Maet v Ave Tfrum Qoil to Coro = lio ap-
vrecioble GIIHES L proscisd wWLtliin wie taw. wad noscd for
nppro:iimately a min. aftcr ourrzant was supplieod to the
traunsiormer. From thoa om the pressurs inoreassd slowly
to about 8 1b, por 2q., in., cnd thon incrcased rapidly bo
cbout 16 1b, por sg. in. before tha pressuro rclie? Gia=-
phrasa ransurod, The ercing stoppced ghortly aftor the
Glaphrara ruptured., Current was susnlicd to the trance
formor for abouy 1/2 min, clter tha diaphragr rupturcd.

A luirze volume of cases was liverated during the
o Theose guoés L4 not Lgnite upon application of a .

Upon examin=tion o£ tho trznclormor afier tho
test, t vag Zeuad boud erosc nad been cchbablisncd Votwoen

tre Lroing %ive and (L2 ocro. 7Tacrc was na ovidécnoo of

B

arciny Liony tno face of tho coil.

A Ny Ry o at~]
CORTIEaY waghe

o

ITZTROD

The matels ucxd in tho co:rrozion tez2vs wers
ooppc:, yeliow breis, iron, vin-izad coldor, Goppcr an
tin-lcad goller, cnd eoppsr ené ivon couplcd., Toct cpeol-
mensn, 3/4 tn, wido erd & in., long were cuf from shocta
of tnc me tele. Tie Epec’'..nz were buffcd, mengurcd, clocncod
vitl coop oud water, vasicd wWilth ethyl sloonol aud obuyl
ovaer, Grici, and weighsc,

me2rced for balf 4%z launzth in
incd in o glacs vubdbo prov*d04
cg were heoted to & temperaturc
atcd oven oontroiled by & thore

Tash epcolimon wage
() Cﬂmole os tact preduwcy ceou’b
wilii o ocrk stopper, I kg

i
b2

Lo.S oD
2 ¢0 C in an cloobrionily-he
f2octate
. L)

Tre pormples wors caraisold vizunlly ot viceXkly ine
trovals during the tect fex cvidenzscs of corrocions, AT
vas ccnclu;ion Loobhe Yeob, %ilc gmeoiline vierc olsanssa,
Crlch, weignod cnd she cacnzo in woizabt por squard oenti-
meter ol cuwfoce arca caLculaved. .
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vaon heatcd in g‘afs tubec containinz Sarple Nos

476, 1220, 1485, or l4uu ol %the produsts ri 90 C for
1608 L-., Specimeu= of covopol, Tallow brans, coppcr and
tin-lcad soldar, and coppor eouolcd with tron chowad no
visiblie cvidenco of cor“orlos a“ocpt for a glirht din<
oolorution 60 tho ewrfaous cbovo the liquid, OSpooimona of
iron, irun coupled with coppor aad tin-load noldcr gnhowed
no change in appearencc. Tho ohaLbc in welight of the opodcia
mons waa very small (less than 0.1 wg.por egq.om.).

EECORE IE SZRYLCE

Tacse mevoricis have beon in comercianl servioce
in incrnasing emounts Guring e pamed turee yoora. Tho
value of thesc liouids as dGicleobrio and cocli- nodia
hes boen Gcusasiratod.

z

§ed]
|1..-1

$U LT

XL

T O

bis
-3
[

al mzxalog burer, tis CGoneral Eleciric Coopany,
Scuecrnietady, Lew Yovrk, ig expuricnodld in the poazfaciure
or elecobtricel apwarabtur end »ciatud nicéunsts, 2any of
thels producvs oclng licicd Yy Underwriters' Laboratorics.

SURNRVISTON G PRIDUCHES BY UXDLRVTT ? ' TABORLTORIZS:

Tac vroduotz will e pvlacod under Rcexanination
Service. ’
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CUTITAT, A TURD:

wd wrar A

- Tageso produoty arv wiztuscg of ohlorinatod aro-
matic hyarooarbono,

‘ “ho reocults of the Identifloation Tonta indicato
taet tiao predueds are mixtures containing combined ohlorine
ia moevxte currecponiing oloccly $o thoae stated by tiio
WoLawduo turss, y
TorD AT C“*“C YAZARDS

-, Tagce products arg nenllazrcoblo at ordinary teme-

v Ste Thcy tro capable of forming weforately ocom-

2 buusible eud ozplozive mimbures with eir ungor ladoratory

beot canliticns ob higher 'izc:;pc:‘u‘b:&ru:, beginmivg ot a

. Pelmiic sery lu"‘l 02 215 C(EE3.6 T') to 110 £©(2335.4 F), in

i tho caro of Pyvanol iot. 1430, ‘1455, and 1458, and 208 C

, ) (406.4¢ V) iz tho ocaus of Pyrdmol Ilo, 1476, dut under prac-
tileal oconlablons formavion ¢f combuciible or oxplooive

miz%arcs {2 vigerdeld oo ontrewely uwnlikely. Tho fire

boesard Lo very czell,

, . 15 will Lo notcd th:t the Ploch polnto o fas
. profae vy, 203 eorprragrvely bicsh, Eau tuat a ro=-czllcd "firo
J podat” wvog Lol cubtrincG, Wiailo iutermistont flocsiies oc-

suwrred i Shis beci, - -tao n¢oquoa Gi4 no%t continuc to burn.
Tuo wLeo. poinat cual EO-Cu1¢Cu 2ire poliny" tssts, portic-
wloriy the lutber, ia 20 oase of chiorircted hrdropcardbons
‘ are 02 liui%4cd voluc ap e mhaﬂﬂ“o of firc hazard but aro
wsoruwl Lo purponsa of icoutiTicution. The pracbical
oLoctilcizece 02 (s eheve tests in tho omczo of the products
in ouscobiom e thad tusir fire huzerd 4o ol a low order.
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: Ab shorm by iy peculte of Flammsbiliby Teosta
in Speslalliy-Gesimged Apperztng vanors of Pyranol Ho.
1476 2o ilzc "bo ignite or ciuplode in btosta 2t 204 C(299,.2 F)
but wizk ocoubuastion oocourrcd in teosts et 208 C(406.4 F).
Vaposu of Pyrinol Kos. 1480, 1485, and 1408 falled to
£2.4300 ov cuplode in vosin ab 106 %o 110 C(226.4 F to
2u0,0 I) but wuak comdbustion oscurrad in tcots at 1l2 to
113 C(233.6 F to 2¢5.4 I'), lloCerate cuplociono wers ob-
tainid in tests ey temperaturcs somowhat above thocoe
Lmiasluum valucse At a tcmperature of 400 2(752 F) the lower
Limitg of flewasbility (upward propagation) of taue vanora
of Pyrrnol KFogs. 1476 and 1480 were found to be 1.0 per cent
end 1.6 pur cent by velume iu efr respectively and tho oor-
rosnonding wper limiss of fiemmability (upwerd preopagoibion)
viere found to be 2.7 per ocnt and 9.9 per cent by volunma,
IV viil be noted that these aro comparatively narrow cxe-
ploulive ranses.

-

The sivimus ifgaltion temrcraturecs of the producis
were foond bo bo 872 G(100%9.8 F), 583 C(L027.4 F), 839 Cf-
100Z... ), end &53 C(1l027.4 T) Tor Pyranol Kos., 1476, 1480,
35, end 1488 resvcotively a&s rogoraed in the results of
ionivion Tewmvperature fscia,

nothoe Lgaition to2u3 wilus the hzatcd iren no
Liwivion cocuerad av piote bomporatbures below 714 Co LG
higher timpérasures the oc.abuciion vas very weak cnd did
Nno% propazate beyond tus vicinliiy of the hcated iron
curfaoc, ’

o

[ N3

Tn tue Geats with cleotric ares the gascs libere
ated, ocarvon menoxidc and hydrochloric acid, wcre in suoh
propoticns as to be roallammedle alone or mixed witn air,
it will be notcd thot in the oczzec o2 minercl oil unéor
cimilar ccudition, higily oxplosive sasea would be formed.

In the Tests of Pranzformers . to Destruoiion under
boyh chorteglriunil and iroing coniivions, with Pyranol No.
1488 e9 tiie Cleleotrin twdlam, tho g2ces liberatod wewe
prectically voallizrmadlic,

Tae  o5es oy fuxmes pwoliucscd by burning or GG
compozivicu ¢ the prodvcts bUr hot metzl surinccs or eld0-
tole aros fieivde hydrschloris aciéd, carbon monoxide, and
Ly potic craes a wmell avount of phozsexne,  This will oxdie
narily constivube a toxic hazard only wicrc tho conditions
Lo cuch s o cuuce couviycuaeat of tho fwuice az lun oa

clew ol oos 1o which coudbursicn o dcccaposition of the
produove is rmuinvalinsd by Lire, highiy hcatod surfaoces,

or cleciric wlos,
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It Ls to %2 roted in this oconmection that cils
: ‘n comnon uze at preceat £3 the cieleotric mecdium for elca-
! srioccl epyncoratus ere readlily combustiblo and whon buraing
undc coauitions of restricicd air suooly form carbon mon-
- oxiCe in Gangsrous concCcutrationa,

While phosgcne is noisonous, our data indiocate
° .- thet tho ooncentrations Likely to resul¢ in the failure of
8 tranczlormior or other elcotrical apparatus containing these
products are not lizdble to endanger lifo.

The resulting conoentra tion of hydrochloric aocid
in cir maca feilure of & trcnsformor or othor elcotrical
apparatus ocntaining thege prodGuots ooours will dopend
largoly upen the oconGiftions, I% will constituto a toxio
hazerd only where the oonditions are such as o oauze a
high ooncentration of the fume¢s as in a oclosed rooar.

B S e ok U P e———

The exceedingly unpleasant and {rritating fumes
Srom e éecomposition of $heso prciuois even ia acnoen-
t“_tiong of & very low ordsr ect not only to givo warning
of their Presenco but to precvent dengerous exposure of
pCTEOnC, Wnile carbon ronoxide is odorlcss and toxic i%s
;ormauion from thoso prowusés ia always accoopaniod by the

cimulteneous foruation of ‘h-irochlorie aoid gag waich gives

cduﬂuﬂte warning of 1iis preczence &8 brought out abovo,

4 will be no%ed tuct combustion and Gosompogition
of the prodrots wzs maint_inc& by hcatcd surfaces (600 C,
1X12 F) or by an olccirio aro in carrying out tho analyniocl
tests of the leoomposition products. As showm by the recults

oL the D“OOM\OS;vioﬁ Teapercturas Tests, . the psodunis wore ;

a0t auprco;cc_y decompoaed at temperaiures bolow 390 u(57 Fle /
’ COTLANSTYR ACTION: ’
Tae products Co mot corrode tho motals coraonly
. - wzged in clecirical apparatus.

no gorreslen cucurroG in 4he Ltests contucbecd on
o reproscatasive Lwuicls and alloyas ‘as recorded under Coruwoction
[
Tc3bCe

It will bs nctsd £ron the reaultc of inalytiocal
T-a%s o Decomposliision Producte thet appreoiaodle eauounto
o L;chch¢o"io aclid zre forucd on combustion or dcooapo-
cision of the prsbuotc inm fac prcsanse oXf bot Lo tal surraocc
Or CLCCULLO £TX08,
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TO 7LD UINCTIRICAL AD PFInT (OUHIILS CF ULDIRITRITERS!

TABCRAORIZS: S

We recomacnG promuigavion of tho ;011OW1ng notioo
Yo cubceribeors aand the sotion inmdioated thereby:

Guido No. 540 I4 Sepiember 29, 1944 - Iaboratorios’® Filo
- BHE2501

Goueral Lliectrle Co., Mir,,
1l Rives Roz&, Schoacctady, Z. Y.

loleotrio Hediums

Syuthutio lloulds intended Lo uso as diglectrioc nand occoling
meainvzg fn cleotriocl cpparatus, partioularly tiransformers,
cables, and capcoitors.

sonwicmnabio ard noncipiosive ot ordiuary tewmporavturos.

T Ayt
PN MAINRE

ng:  "Syweacl Nos. 14768, 1480, 1485, or 14E3,"

.
Ho

Ligted by “’"30"" = Furticy Inloraaticn Lo contained in o reo-
Loy c-.vi cpteluer 29, LVOL, Ovug ¢f whioh wary be ob-
soincé cithcr irom tac L.a sJnodur or froam Undorvariters'

Zovoratowicse
Liotcd - nccx;zinat’Oﬁ Sexviot.

Soec Cooexréistien of Rocvaminntion Scrvice on guilde culsd,

o

’
Toren ey 2ovicved b
RN 2O R FARE 1AL R D

Lo Ko Nuolclils <

Re B, Tuloa ./'Ck...un’ro’}//—é;" %/‘—';I:ﬁ?/—:ﬁi

“

Ce Co Clogyuton Lacv.Cnon: L3 Aago.Chea.Bugy,
VB A S e
=~LC: L imadmn

zlocl Cu.mi.

1D 05

‘
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Gucxical Tuginesr,

Toropuing Rucomncnloticn hZac beon socepich
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