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us tester 15@! “this . gmunn Blook. type.‘rhe
 ¢11 sifuated 1n an electrio furna-

'v 'v - cynm:ers u. whiah tne 6amp:esszo temparature is prmaéc 0y
neatins.the oF stire by the ednlssion < oxygen,and. the eaavénglns ar
mea.nsof an. ea.aely removable eygperauon ple'be ot T

’ ea ox:-g:.o‘uua or ague ‘ ‘
- wioh pxygen simeam- s .mors dcnatant. ana tha

1esmed than rhqn mung an,,an' stream.mh :
“gen; req_uzrea ’by ‘meamring the: pimber of ozysen huh‘blea suppned ~pe¥ -
“minupe allows ghe’ ealculation ‘of thd-pr ~yalus vhich 18 & xmsb.ilp'la'l
o:’ Ans tenmnpy co isnﬁ:e,ancordiaé to tne rommg tormnla; A B
‘ 1.r.v. - --.-S.a-- e ‘ HEG
hp.v.tq..;m :wnnt prming-#am §- c 48 the aelf;ngnit:.nu yoint ; b
" tllie  funbsy: .af 3 gen bu‘bblen ;ar m&ntto. EQ tmhblea per ntmnm oor- .
"'“:eapoan 'so 1 ‘gn.oxXygene - -
F : £0 that tenperat\u‘a-'m“"h‘

a8 oorroavoxma ¢ 5
i thout dmporvation: pT oryscn. R~ S




DL Viﬁ 38 1
: o :Forbzich pethod ma&é 1t ;;oesible to maurs the mz*ion iag’
whiohi;nucur en;gha_."droy reacning the ‘$gnition Zone and the age’ '
_ tusl 1gnits.on,ta obsetve_ the snhseqnént voimnetzie reduc,&uon in: the
slzs ot ,the drap dur ns.,va:parisaﬁim and gasiricatich,and to :accra ‘
'1t8 tpm utsappearanca. T . ;
A'mxe-- $tioneL ..‘ ’ -
An othax eharaoteris@io mrknof Diesal— and neating-fnela i3 the Lg-
nttion—lag tmich ocum‘a becween the ‘drop reaching the . tgnttich-zons.
rm the aotua); 13:;11;10:1.&1; a pemanent temperamre of 300°c ana a
: pem.anen‘b mmber of bubblas'- 120" per m!.nuf.e a good Ds.esal-fuel has’
-an mmtion-lag lesa tnen 31 aecends. -
.The Bo_i_,it__n_g—mmber. . % ’
»The hzahest cmu;greseion in a atandard Dis sel—engins {CFR=zlotor) i
measured to \Ja/a.tm., the tempentu:e which belonge to that pressure
ts about 50090, Therefore the furngoe 1s heating up. to u pernmcuent
tamperaturs of 50000, thrce oubic centimctres oi’ ‘ehe fuel in a glass
measurc oome in one of theo charmbers and should rauain there exactly
3 minutea.@hon coolod the evaporutcd portion of the fuel corresnonds
to tho boil - ber.
no boiling-number 270 A
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. mtod wEs omty a% 20°C ,
S R ﬁvzawom of -the ‘prooved fuel.
jﬂdtarils m :e:.aucm'ot Ahe. @ompanaoa-numher %o viaoos:by are glvé'zi, .
'1!1 the dom&pﬁlon or the apparatua. N -

- The oftcot of attitude,ou antioknook requirementa ‘of oars 1z’ wel]
.known.‘rhe same ei‘:ect is to: be" faund when tepting a fuel in the
‘prim.tng—talua—taater.‘rhe higheat looation in Germany at whioh byt g
W tho pziming-value-tester was appiiod,was near the Zug-
-apitze tn a high‘b ot 2.500 m,tho lowest location was at sea level

at’ Kiol. Thoyo weroe two aortos of .tont fuels,& benzéue and 'S pfegel~
‘fuola,.The reaultu or the 1nvast13ation oorraapondﬁ to those,liac Cau!l
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tester.

?m tpy meanwhil
3003ulblaio}
o3y gan ard fead

:éudenc& e tl:" Todt duotien of eoké.-"

‘into a’ smalz.-eup of rustless steel and heated 1n a nhanbe: of tha
‘testor &t 540°0 for two minutes.. When oooled the ooks will be de-
temined in kno%n ma,nner.o:x ‘poar@t 12 drops of fusl are put-into a, L
oup,heatea Bt 50090 for two minutas and,after ‘ecoling the golige’ wm
“ve: pia ed on a subsidiazy apparatns and compaired with o;ptical sca R

163 .

,
.'f

c'—ooa mels should heve no mare than 2 to 3% coke.whe reeults tou.nd }
in this. manner are oorrespondins to thoae found m the eanradsén -

The _a’_entzsch - 0§xdgation - Teat*«‘" : Age- eet 1.

Haat and’ air cause all- fusls %o rormm more or less asphaltic and
oarbmoeoua materials.'rheae products of’ ozydation oause aludging
" and piaton‘ring-stioking.'ro determine this 1 cm’ of the fuel will
"be poured into a boiling-glass . and heated up to 250 o¢ for 10 minu~
tes (lubricatin o0il'15 minutes;heating fuels S minuteafi 42 arops
»,;,.:, e giass. 9: the heat fuol weore poured into a cup and ooked at 5oo°c in the
. desoribed manncr.mhe reat of the :uqaid ‘fasl j.a added t010° om‘an.or- .
mal‘benzeno.atirred up for some timo and than left to rest for 15

minutes.Xow the height of the sludge should be determinated.

A good Diesel fuol should hove no morc sludge than x 3.

2724



‘f’_"staxmm:on of agh- bhe oruoible, mu be heated up £0.” ;
a6 0,2 -drgpa;,of fuel.brough‘b 1nto ‘@ whamber u the
inex: ftsgxibad o‘ewe" The fael should: zemain there for the -
| mifnutes.ons minute after the qup has péached the bpttom
, 1e°8. Btrasm-of 500 bubbles of mgan are lead inte the
pug witn _3e 41d of ‘a small sized glag® £or the time of 2 mi~
‘nates.whan coo’.led.tha ashk will ba mwﬁ 450 known Hanner oOF on
board with the a.td of & suﬁstdiax# am:a:atua.
Good fuala a.nd cu.s ahould ha.ve uo asn. ’

‘of the Beaiduaa of Benze - ,
b & g8 aw quantity of reniduea 1s on the piston oovex' of a Dl sela-en-
" @inosits valves or pipeg-temds t*xe source of these xeszduaa ‘oan be
dotermihed by tshe folloving method- . :
Take & muoh as poasibla ot the residues: with aid’ or a olean sora-
~ping-tool and put them.tn a olean glass oY oup.liix them with 100 ont”
benzole and ghake tha combination tnonrcuahly.mer sveporation of
the benzole pus cno "drop of the residua in the primting-value-testar,
heated up amd . akauated to 280°C. Aftor a time of 20 ae%"a short )
tuest of oxygcg into the orusible and repcat this pperation contino-

usly with intervole of 5 s00C. If thc resifucs originatg from 4o Bol~
fuclf only tho results will be no more than 3 to 4 selt—ign.i ons.
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a_gany kﬁmé at*nana By
e p:!.miag-Vuua-tester 13

-}30 Beec.
" " .
G LA
5 min :

oy 30 sec.

i m‘detemj.natibn of rorbaas and hoi:u.ng-mnn tnere“ai_

ba tested 3. samples ‘at the same time.Au ‘sampl rrespond

to aii ox zcme of these demanda reoe:lve a '+ in. the rollow}.ns table,
th others raaeive a / '

't"ef_a‘ﬁ:’. e¥ of the een ples .
s R S S LA VA RN VA VAN L VA
R:04De - R E AL L/ + V28717 1+ 1/
+d. WELEESEE YN WANEVAYVELE YA /
T350 R LA RN Y Y YR/
500 T+l . - > / / + / / + + /
o SRS AN A A VR ANA VY
R B A RS P R RN IR RN VR RN VAR Y
S_.___L‘.we, 5 at ::g:g corresponds to ﬁuz;;i:go ggfg:{* géggzﬁl engine
n v w g .4, n n white smoke,h emperature
w ®» n P 350 M n residues,0il-coke 274 /7



: maaponaaeczmauu»n.ooke ” =
-< . SMEER emake,hich consum of fusl

tekizg the fusls

ns or swtor-ears will be
P (example ) kg Ty L
. tempévature joff mmber pf oxy4 = time
- .the oruslbl genm dubbles. . - .
_©g, " 3 | pex minute

tested 1a the following.

~galf-~1ani étbn+§g£ﬁt 300 . .| 300 {.. 30 Bew. -
‘pumber of -bubbles | - 9. R IR |- PRI St S
“tgsttionsdelay. | 320 " - ¥ 120 - - }oo 3. W
boiling numbe b see .. - .f - o . :oore than 50
“.pasidue: st 20090 200 7 e f a0 - jo after 30 -
" SR .‘ff .\ L . o . 7_.1;_:_1-::- Sl o Sy mtes. Bk
Intricating ailawﬂ.l" b_e“testéd';._i_: the @ngw;xgg,,sucbggsm_ oni;
‘0t1 sortsfizanat) turbiné pressi| 1.pr.air |nipreatr |not vapor .
P h4a - lesa l1.011 § ocompr.oilj compreoll -eylinder il -
' ' “feso ) 300 - v
B B N
o | gogmors tham.
80 - 100

{270 - |270 |} .280

Phe test of” ‘is_ond Snb'ét'an;_ea;*:futth the aid of the prmigg;valué;

'I'h’e}estiﬁ_g!_ét_xéo,i;dl substances with the 8id of the priming-value- -
. method principle is to be oceried out in the same manner as used for

1iquid fuels.But ihe namner to put the substances into the tester

differs.The ?—u.'ﬁporisatiqng-plates are provided with a stalk
_ané the substances either are fo be measured with the eid of &

smadl spoon or formed into gsmall balls.¥hilst some materials do not
remoh theip higher priming-velue until the temperature of the oru-
cible 1s higher than 500°C, others 1gnite at tompgrtures as low as
about 300°C. It is obvious thatjpuch naterials arc not sultable for
use on board of ships,aeroplanes or railuayg-carriages,and that
the Poohnical Regulatigns should stipslate & dofinite priming-value
for these pUTrposest. . o

'the".‘!’ontx:uch-i"la:sh—point" of fuels,0ils amSolid Substanees;

The dotermination of the"Jent zsch-Flagh-Poirt” with the giﬂ of the
priming-valuc-tester 1s to ve oeyded out in the 20llowing manner:

2757
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' ‘when testing -petrola,m!maral—oila,lzgni‘be-tar-bils,lignite-dust etes
the selt-zgnztzoa-point is aeoertaingd,and the furngee first: heatedr
" mithout oxygen feed ‘mptiY the higher: px‘iming value hag been found.
“AS-a’ rnla the testing maxertal need- not e znzrgduoea unttl a. tamp

_ péreture of about '500°C. hes tean- rescmm.rf ‘Belf<ignition ‘tekés
.placa up to 60000 or . _sooner’ ‘withoit oxygen :eed,the furnace 1a
Bwitohed. ofr,and the testing materﬁal added in thig- deoreas tem=
fperartnre ‘a ‘everg drop of 10°C , into el the W Tgnitions -
chamhera sunoessively,until tha 1gn1tionsoease. Everey.isnition is8
registered by~meana of a oross in the volumn provtdod for this pure
pose 1n rormula A, misslires beeing reco:dad by a linn.arter “the
fgnitions heye’ ‘csassd,the temperature is raiaed asain to the: poinx
at wich the last ignition took place,end any desire@ number of oxys
‘gen bubbles 48 fed.This number: 13 alno naoted an formula A. Tho

temperattre is again permitted-to fall,and a%‘&hu&i§§§i§§iﬁ ¢’
a drép or gorresponding quantity of the testing material i3 in=
troduced into the sentrc-ignitionechoambdeT. The oxohange of the

2764




In the oasc n_f unknqwn matetials:_ 1.1; 18 ~advisable ‘30 besin utth an"
’oxygen straam of 50 bubbles per minute.ﬂf”hgfhia number .of bubbles
the trisl. arec continued until either self-ignitfon once more takee
place’ arter & series of mgsnres.or the sslf-ignition-yout is '
,_reached.’l‘ha ;ggit:on:gag discm:ea by Jent,.sch in 1923,observable
by an 1n¢reaaed demand for. oxyse.n vrithin a oercain range of tempe-
rature above the self—igniﬁ cn-point.is a eharactertsi;ic of open

{ alipnatio } hydro-carbons such @8 petrel eto. When. self-ignitionaj
tako . plaoe each ‘tine the test. material 15 introduced and the’ numbaﬁr
of 'bu‘bbles remaining constant, the top or the ourve has been reac*ea.
As soon ag a series of trials is: completed the nunbhsy of bubbles is
in- oY deoreased and other temperaturea at which self-ignition takes
plage ars sought.@iith regard ‘to the insroduction of tesung-material
the directions applying to the determination or the lower-priming—
value should be obsarvod. .

The valued obtained arc now trana:‘ered from formiley A 40 fornula B,.

and the separato points connected with the Belt-isnition-curve.

‘A3 a general rule the dotermination of the hhnher-and lovwer-priming-~

valuen the maxiuum- point,and two or thrce suitably distenced inter-
ediate points,is sufficfcnt for the draving of & gurve.Thc prece-

: | 27714



: h/nl g _’only be maﬂe ay tof' the :pomt at-ﬁich' tne act\;alf prasaure, e

. not;__th’éa eééﬁigx;i;oqnééﬁ_hy‘“ the".dmppres 1on-ratio of-thd_engine -'_A

'1n the ,engine ‘hes bLeon rea.cmed.as otnemise _tb.e— znntoz mu aaot 1n
_ onaequenoe or lack oi' oxygexu ﬂ"f ) s -
,In aecting tue].a ‘for D1¢asel—-eg;,~1nes and 1ncanaescent-1.g 1on-moo
Ttt».‘ts the vast vasis 48 the mxrve of a motor-oil -ahioh has already
“véen proved satlntactorxy. Gl ' - :

Ib ab.ould hot!ever 'oe Qointad otxt here taat the nature or the pul-_ﬁ

verieation 13 of deeuive mpoztanoe for the aistntegratlon,ignx-
tion and oumhustion of motor-ruele.coarsely pnlveriaed materials
1meriably require a larger -amount of oxygen then £incly atomized
onea.ﬁotor-ous req_u.iring exoessive amounts of oxygen cause $he
motor to oot and comec to a standsttll.&:o.,or-ails requiring too
little oxygen work nnecon&n&lally .

Somo Emgir;oal valuag for Lubrioat*g;v—and Heatig;; Oils;
The following walnes may serve as bacis for testing mbrioating-
" and heating-oils:
1.) Lubriow—oih for ~onrbustion-cnzines,low pressura comprea-

gars o , 27t0



‘ 3 Iy oau bq raiaad i.:r the aame ,
‘meune¥ with-the 41d of- eha ai:-g:mﬂ‘he‘ ohénnels oounsattig the -
'other m&tion-ahamhera Are to be g:hut ott in thia oase. with ﬂxe :
atd of tne mn stesl ou.pa.a,a arda: tn px‘mride ror a pwarm
s'croko o? the pump. It 1s omualy mescaxy ﬁn ho).a -the pteel
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