TEE JENTZS(H-PRIMING-VALUE-TESTER, EXAMPLES OF USE

The use of the selfignition curve as an indication of the
sultability of a liquid fuel for any special purpose. The article

itself merely gives examples of verformance, no correlation of any

kind is made,



The Jentzsoh-Priming-Yalue-Testexr,Examples of uéé.

Combustion engines

1.0% An geroplane motor was objekted to by the buyer because
strong premature 1g ons made it impossible to set the motor go-
ing.The motor had sucocessfully passed all the tests made in the
testing shgp of the works. The compression pressure was ascertained
to be 4,5 at.An examination of the fuel showed that spontancous ige«
nition gurve of the gasoline used by the buyer showed an extremely
low lying and extensive premature ignition range.ifter a fuel had
been obtained corresponding to the original selfeignition-curwe,the
motor again worked perfektly, _

2+0%s A heavy motor lorx was to be used for some time in a
mounvainous regziOn,Tho EI§¥uré of potrol obtained in the place of
origin did not even permit the lorry to be fully loaded even on
level ground,so that a failuro in hilly country was feared,The qom=
pression pressure was 4,5 afThe selfeignition curve of the fuel was
found to be extremely low lying and extensive in area.The addition
of benzole enabled the selfignition ourve for 4,5 at.to be found ,
and a-corresponding mixture of pefrol and benzole was made.Vith
this mixbure of petrol and henzole the ear was then used in momn =~
tainous country,under the sHYEEEE severest strain,without the slyghe
test breakdown t no change of spark plug ).The ex{ra eXpense Anours
red by use of the more expensive ben ole was compensated by the
fact that the fuel nozzle hitherto used could be replaced by ome
15 % smaller,snsuring a considerable saving in fusl,When the engine
was exemined some months later,all inner parts were found in exellen
eondition,there were no acoumulations of soot. ‘ ST

SXe = An 0ld model of two cylinder Deut: petroleum motor,Bosohe
gnition,intended to drive a pumping plant,could mot bLe made to run
- satlsfactorily,in spite of beeing overhauled severel $imes.As ne
data were obtainable with regard to the compression,the petroleum .
used as motor oil was reinforced with ben:ole,the charabbteristic
feature of petroleum motors ( slight compression ) beeing taken 4nte¢
acoounteThe minimum priming value of the petroleum was thorcfors
raiged from 275/18 = 15,3 prining degree,to 280/32 = 8,3 peds and '
280/42 a 6,7 p.d..enabl&ng'the premature ignition range o be raised

The experiments made with the reinforced fuels showed that the motox
now started well and ran witheut trouble,Thc sole objektion noted ﬂ
was that when the mixture rioh &n ben-ole was used,the exhaust ef
one of the oylinders was unsatisfektory,whilst the other exhaust |
(there were separate exhaust pipinge) was invisible.When a mixturs
containing less benzole was used,the oylinder wich had previcusiy
given off vapour now worked perfektly smokelessly,whilst the ez«
haust of the other was slightly visitle.The ocause of this diffegent
working was found in the oircumsianse that the oompression gpase ¢f '
one oylinder was 4 mm:-higher %han that of tho other,and oculd therss
fore only supply the fuel mixture with alighily oompressed exysen. |
~ The fuel contalining a high proportion ef bonzele encountred $a@s-
1ittle oxygen;and a part essaped unburat with the ezhaust gaaasarn;w
the eylinder with greather oempression,on the ebher hand,the @zese |
- sive acoumulation of oxygen led $e-the fmpexrfokt aamhﬂation,e? $he .
_mixture containing .a smalley pjoporsion of benzgle.The Yarying ooms
pressions of $he two oylinders yendoyed 4% fmpossible to makes bath °
_exhausts entirely dnwisible.The motor wan howevsy perfoktly stsadh!
_ and without $rouble,undery fuil leoadwith She mixbure ocsntaining. is
. ‘ben~ole,and oonsunimg only a slight amaunt of fu leAfter tho CMes -
pressfon spases bad been equalised,the motor ran perfektly.
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bGooxe A smell potroloum motor emlreﬁdy ﬂet nside ng uscless fop
yoorsguas mnde to run porfeksly satisfactorily again by the use,
in The same monicryof a reinforced potrolewis

Inoandeseent donitlon moLo~u.

B ox. . 4n inenndococnt ipnition moior used for drivinv tiac corew
of o Pishlng bowt nad to Lo run Wit gasoll obbained a¥ a harbour
into wilel tiuv bout was run,tho supply of fucl corried Leoing Oxe
huustedeThe otor now Losan to run irrcgulxrly and o noticently
loxger aaount of fucl vao conswucde

-Ac no detoils werc obbained on fhe comprescion and heat eapnoitiocs
of t = motor,t‘c erpiriodl value of 500 ﬂﬁ”“fﬁﬁh(ﬁhld) was o08sue
med for tho » bempornture of thdinorndescunt headeAfber the sclfe
isghition curves had been yegistered,it was ascertained tiat thc
ocurye of the fuel wich had proved su*txble roquived an appro:imate
~dgnition pressure of 2,8 aters compared with 14G at fof the wie
suitable Duelehe gurplus of 1,2 ot ad B0 be eompens :ated by an.
inercased oup;ly of fuel,uienr r»s the explonudion of the higher
aonanmgulon.nlt oiiiox ﬁrouBT azising proved So be ecually due
%0 he use of motor fusl unuuzucl to b2 notoveifior the fuel
formerly nded had boen obbained $ho motor ran porfelily againg

Delile AN inecundesesnt ignitio . modor wused Tor wurpoaes of ine

struehion, conpren. ion (,2 Ole,rill Sa%iﬂiﬂcLoflj with a minersl

gasoileite auprly of $hids oll run Ing oui,the abtaant was nade

to run the mobor with anothey motor fuolsi s motor only ran for &
shortAﬁimo,and afbor voning o a obands Lill by Lisclfgeould not

- be Induead Fo start ageingilten thc eylindor cover wag removod,

an cvtreuelj Phick qcnumu1Auﬁow o7 goot wns found eovering tho

L)
inor HIX parts o; T moboxand ﬁhc valves wore unable 0 work,

An exzominasion of (RG] sel*igaﬂulov eurve of ¥:5 new motorefuel
suovedgthat Lhc goafignition ab 2 teoaperoturs of 500 desrsCeXows
uirﬂu an ignltion prosiure of 195 Mﬁ shilst e ﬁuaOil p’eViOus-

1y ¢ 1P10J0ﬂ only roruired 3,0 ile AT n ihuiLion pvgu)ure oL By=

a%m'tvc naw wo»ar«fuﬂl did ﬁot ignite unsll o toum roture of &00

demL.G.nus reaehodaso Iong as 1Ehe ino”naoJcﬂr% head could mﬁinﬁ'iﬂ

thls tempora uurr,aﬁcqiner with $un vie of a soldoring lamp whon

Ghe moﬁbr ?as storted, v o uotor yon sebisfooto: lyeTho grwﬁunl dvo %

in the temporature to thod wich axpericnce hind shovn $0 bhe the

novmml workinﬁ trmjexatur~ of $a untow - 50070 ~ byoucsht.about

=i inez ne”inz domong of oxvion,ond e {nporfolt coxbusbtion row. o

sultant on lack or oxyﬁon endcd finally in the notor coming

tow utﬂndstill,31nce the nlzhest compression wieh 1% oould Pro=,
duee was 52 abile : | o -
|
Dicgel cnginese | , | g )
eXe_ I'or exporiuetal purposcs dhe vpoxt ﬁoouuniﬂnitien-curvaa ’
of ignitﬂ notoroil,gasoil end of a mixture of ¢ 65011 with benzom
lc were aseeortainedsThese fucls were to be usea for a statio

Dicsolonzine of dlones 201 mmjatroke = 510 m end n = 240 2ov.p,

mineIho ongine wa: provided vitn dovioea Tor indlicating,making

gastcsts octos S _ , \
: |

The selfignition ourde of the lirnito notoroil showed. the yequive

lgudtion pressurc $0 bo reached ob 4 EELGTRRGSIHEIER atmwcumpra

sion 2,2 atm.,n8 comparcd with 0,7 atmsfor the gosoi) ond 4,6

fof the mixture of this gasoil wi%h beniolo.Thereroro the use of

‘gasoil resulten in a surplus of oxyuen in the conipreansion space
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of the engino,the ﬂse‘Of the benzolo mixture in o shertage of @xyi
gen, Table 1 shows the results of the experiments,in se far as
thesé sre value for the objekis of investigotion.

,// . . . )

Table 1.

S _lizn.unoteoll zasoll
mean ind.press.avrl Oy #1 . Se?1
indice.power  HP 16,87 8,97
gpefuel hourly kg}HP 0,151 0,203
spevieight of fuel 0,892 0,870
leprimevalue  predesr. 748 15,4
e MW ‘ shg . 520
8pe " " " 7,0 . 12,7
Vaporiseno. - % - 42 58
pr.val.Cesnomier :

o - €02 3,8 o Se7
gontieof exhegases 0p 12,2 1g=

: - CO0 0,5 0465

mean noe,o0f rev pemine - 240 240

Remarks: When the motor was run with the gasoil-benzole mix-
ture,the ignition failed frequentely.After running 10 minutes,
the engine came to a standstill in consequence of the great accu-
mulation of soot. . :

- Miscellaneous: ' : .
(Iubricating oil;heating oil etc.)

8e8X, An explosion took place in the compressor room of a work
and tore 'a piece out of the piping,about 0,17 sgem 1in size. .
The point of fracture was at a cohdidderable distance from the
compressor,in the immediate vicinity of a pipe bend leading into
the open air,The working pressure was 7 atm.The preliminary in- }
vestigation showed the inner walls of the piping to be covered
with a thick layer of oil.Samples of the lubricdting oil used we
examined with the aid of the priming value tester,and the priming
value of the oil used for lubricating the compressoreylinder
found to be 1,15; of the motor-lubricating oil used for the bea-
rings = 9,65%.The material of the piping was. free from faults.

If the ratio of 120 oxygen bubbles per minute= 9 atm.bhe assumed,
a pressure of approximately 20 atm was required for the cylinder-
oil if the ‘amount of oxyzen pequired for spantaneous ignition at
approximately 3007C was to be present,whilst the motor lubrica- .
ting oil eould ignite at 2,2 atm.To this must be added that the )
precipitated oil was continually enriched with oxygen bgfthe warn
air passing through.In consequence of faulty construction,large |
: A R IT NV RELY PERRRS T L0 H 1B A L IET 6 \ ) '
quantities'of bearing oil were sucked up by the low pressure
piston of the compressor,and forced with the air trough the val-
ves.into therpiging.The high speed of the air current induced a
degree of frictlonal head at the sharp edges of the valves to. - )
wich raised ‘the temperature to almost tgat of the point of span-
taneous ignItlioh™of -the oil,furnishing the’second condition requi!
red to cause selfindignition.An ‘examination of the compressor ..
gggzzgaoil charcoal on the valve heads,and one of the valves was |

%gpatently a spontaneoﬁs ignition of a mixture of air an vapb- .

zed ' lubricating oil had taken placé XOOOOOOCEOOOOON -




ebove the valves,Plrst demeging tho walve,and then sending a. jek.

- of flames. in the piping.This had renerated on its way futher odl.
goses from the lubricating oil covering the interior of the piping.
The gases encountered a hindrance in the sharp bend,and the result
was cn ecxplosible mixture whose 1gnition tore the hole,inlghepipg1

9e6Xe A proff of the correctness of this IHMHEHXH explanation was
. Turnithed,’ days after the above desoribed piping explosion,by the
- fracture of the starting air piping when a-Dleselenginge was beel
started.The fracture was again about 2 m @fstant from theo oylinder
Here agaln a lager of oil was found on the inncr valls of the PXX
piping,and the tests made with the priming valueshowed this o be
Jubricating 0ileThe extremely small small quantity of oil obtaine
by rising out the piping sufficed to eable tests to be made defle
nitaly proving the preeclpitate actually o consist of lubricating
pil,and not,as mbght nave been assumed for various reasons.og'“ﬁo’t%
0oil} a property of lubrieating oil,its oapaoity of HEXHAXX}aotube
- ting as many as 50 ignitions and upwards in the priming value toge
“gor when the oxygen is supplied: intormittently,was useful for %is
" fested drop of the oik Trow the plping permivted itself to be fond
ted 23-times By a successiowigfoxymen jJerks;-whilst the motor 0il
only ignited 3 times.The lubricating oll was proved to be the sams
as. that supplied as bearivg oil for-the above mentloned air come..

L

,preésqr. T R T T

Iv mey be essumed thab in thisf casc agaih the streaming.of-the
starting ¥XX air past the sherp edses of the check valve gave .
rise to a temperature closely approaching the selfignition point,
caveing the first ignition, Wether the second ignitiongfracturing
the piping,vas brought about by lubrieating oil ob motoroil gases,
may be left an ¥ open quesition.This damage to the piping of such
different machines may therefore be attributed in both cases to
a too generous lubrication with an oil eastly. inelined to spone .
taneous ignition.Frequent tests of the lubriesting oils used.
therefore enable such accidénts,wich are often more serious in &
thelr resulys,to be avoidede =~ - £l e T :

10.cXe Ant attempt was made vo run an oil boiler plant with a hete
t1ie oil other than that hitherto employed,with the result that th
‘amount of steam required to drive the enmine could not five gepe-
ratedsThe examination showed that the selfignition point of the
new oil was #350°C,%the minimum ignition value beeing 2,2 pd,as ¢om=
pared with 2600C and 13 rede.in the oil before used,The oause of
fallure of tlie plant lay in the fact that whilst the existing air
supply equipment sufficed for thwe former fuel,1t could not supply
the amount of, oxygen INUMN¥EA required for the transformation ignis
tiongand combustion of the new hetting oll.After an oil of high
prining value and low spontaieous ignition point had been obtained
the plant regained 1ts customary effioiency. E o :

 11e6%e ~ In an othor boiler heating plant the easily inflammable
_ BXX Tuol usually employed was erroneously replaced by a fuel res
. quiring a large smaunt of oxygen.The vesult was that as soon as ar
oilboiler wss lit,an explosion took part in the upper boller partas,
demeging the: chinmney ¢tol.diere again we may teke the cause of the
oxplosion o have been the circumstancef thab, the exlsting air
supply equipment did not suffice for the combustion of an oil
slow to ignitie.In consequenge of this large quantities of une
burnt oll escaped into the uppor pnrts of the boilery,ascumulated
herc,and finally explodeds = As in both ocases the selfignition |
point ley more than 1009¢ hipher than taht of bthe oll formerly.
used,the ascertalmment of this faot alone would have sufficed to
‘avold this trouble and demages |
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‘12.e%. The indulating-matericl hitherto employed for insulating
spaces to Le kept-eool on snlps Lecing no lonzer abtainablo,ale
othor similar materiul was usedeScveral mysherious fires om shigs
-followed,and the explanation of thef¥ orizin was not found unti
one fire was discovered to hove cormended ‘4% & spot where a wele
.der had-welded a:120 mu flanze to an ingulated board side a short
time before.in cxaminotion of tho old and the neu  insulatlon ma-
tcrisl showed that the maxinmum-ignition wvalue of thc substitute
naterial OUREA had alraedy Leea reaoied ot 520°0C,unilst the other
materinl dld not ignite spontancoudly until 5300C.It wes Lvriher
ascertained that the new moterial continucd to glow after beelng !
removed from the iznition ohamber,whilst the old meterfal cooled
off lmmddiztely .The laborztory oxperim:nts weve subsequently
fully confirmed by the workshédp tozts undertnken afterwardo, .

13e8Xe similar results wer» obtained in tho course of experis

rents agecrtaining the spontnneous ifnition polnt of a suastle
Tulie 1inolsume. ore again the results obtajined in the loboratoy

experiments were fully confivmed by the subsecucnt workshop tobte.

1h4ecxs - -Rosbs-made-0f the self-iznition point of artificisl IBRMEX
Teather as furniture covayring again yiclded vory varying results,
Whilst some materials did not reach thcif maximum priming velue
until over 500°0C,o0%ners ignitfed ot tomperstures as. low og atoub
300°C.It is obvious that such matoricls are not suitable-for th
furniture on board of ships,or for aeroplancs or railway corrlages
and that the toernical regulations should stipulate a deflnite
priming value for $:ése purposes. - S .

~ B

Concluding renorksi

ne observations made in actual praiktice fhus ghow it to-be pess -
gible,after the registration of the selfignition curve,to form & !
Judsment on the guitanidity - of o liquid fuel for any spcolal pure
‘poseihen forming Fh Corb g ib muo et Sheosaie time -nob be o
rforgottenmthatfmanyquyggg‘pilé*argfﬁﬁéuitéﬁiﬁ“inwgggﬁgqseQEOr‘*f)
‘gertaln types of machinePy,iieatry olls,for instance,however finely
‘mebulised,ill soarcly. be able to [gerantdc vormant@ly “satisfdacs |
sory working in corburctior motorsyas they rellguify on the compa
rotively long. way before ignition, - '

!

The sclfignition curve gives-the desisner a working_baae,eﬁbling g
‘him t0 supply the economiocnlls most suitable motor to the purcho-|
ger obliged so makic use of some definite motor oil.lt enables “thaf
motor owner to feed his mechionienl horses with the fuel wiech bestf
‘grees with theneihen there ere brenkdowns and other trouble,the §
velflgnition curve eables it %o e ceeertoined webhey the fault
lies with the englne or +ith the fTuel. ‘ . :

For mong motor fucls,au also for lubrieating and heating oils,the |
securing of ajcertain primin: value In reletlon to' a eertaln tene
perature often suffices in itsell to ensure o guarentee of the
sultability of these materials for' eertaln purposese . = - °

In order to diffcrentlate betweon petrol,bsizole,lisnite tar»oilm
coal tar olls etcethe determbnotion of the spontaneous iznition
point sufiicess \ R :



