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The hot ,I unction. Cl 1 has to be the hottest spot. If the wires have a short cut away from the probe, the readings will be 'lower. This failure DOES NOT. SHOW UP ... 
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engines



ider iny followins:



its



Cot-15



c,hot~ld



provided



be



it



itnr,ort ante



is



with



certain



recorrimer~dcd



to



1,:; 1;;



instr~urnen’ts. measure



the



- engine r.p.111. 01-b 1 i 0 1.1 i cl COO 1 ed r: L 1 C;j e r>gj nes - cooling liuuicl te:nlPeratur-e __ spark plug seat .tenlperature of aft* cooled I:= ‘FAI\J01’ ft’ce-air cooled j engines r:al~~o called CHT = cylinder. head tenli~eratut-e> I:EGT! - exhallst QJas terIll~cr-at!~r~e Note 1)



the



following



in



= FA



detail:



Engine



r.p.ni. -_._---------An r . p . Ill * counter



shows



bef ot-e



whether



NOTE:



the



be fitted because ii_ I tachorneter’:I r?l Cl s t take-of f whet her the engine is in order and ’ ‘g r o CI17d 1:es t r I 13 m ’ ’ i 5 r e JC 11 e cl ~~rescr ibed



ever.y
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Service Service
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c o CI n ,t e r



c EI 17
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5 LID p 1 i e cl



by



ROTAX ,. 12fi I‘t -. 1.1 c)



.i- / TI-Ie a c c u r a c y (3f t h i s t a c:home t e I’ i s WI:, 13r (zx C 1 / 111 i n 3 an cl s h 0 u 1 d be i! 0 l-15Iclerecl as 5atisfaf::tot.y application.



Perfectly accurate are are registet’ecl digitally.



digitc71



it-~strunient5.



If you use an ana10’,7ou5 instrument .* it is indications occasionally with an accurate to find out its “clevi,at ion”.



?00



r



filr.



9 6 h 07 0 LJ



Ill



this



i t i315 0 t h e i rn13CI15 e 5 useful digital



.t:o cm13ar-e ,in5tri_imet~~t



21 Cooling 1 icquicl tm1peratur.e _____---____-__.-_.-___..__._The cooling system of liquid cooled engines is Inore cotn~~l.er; than that of air cooled en~g.inerj.. t I-Ie r (3f 0 1’e ,t t-1 e p 1.0 h ah i 1 i t y 0 P rnfl 1 Functions is higher. A cooling



liquid



3 u r vey i r19 i i-15



t t’ merit



temerc7ture gauge is an ittiuortant 3r-1~1 ne.Ces5at.y a 1.1cl i 1.1 c r e HSe'.s 00 e r at i 0 17B 1 ‘3e c:u I’ i t y



“MotoMeter” offers to our engines: 1 x temperature 642.007.1014 1 x indicating 641.011.1015



the 13rohe



instrument



following



suitable



which



4o”
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BOMBARDIERiROTAX



GESELLSCHAFT M. 8. H.



1 nstrcrmer-It



MOTORENFABRIK



1200



A-4623 GUNSKIRCHEN



fits



-AUSTRIA



Tolefon: (0 72 46) 271.0'. Telofax: (0 72 46) 271266 Telex:25546 brgk a,Telegr.: Bombrolax Gunskirchen



,



”



12V direct current scr~~1.v 1:bntter.v or 264 870 wmith condenser 2000 ,uF/25V), see



requires It, however, rectifier-regulator Operator ‘3 Manual.



The cylinder temperature Further val.ues 3)



head gauge.



is provided



with



regarding Operator’s Manual



information



- see



2 -



the



suitable



thread



for



cooling system and temperature and Installation Instructions.



1 imit



plug seat temperatu’re ________----__--__---------



Spark



i



A ‘suitable



and informative r:,lace to measure temperature on air’cooled engines is the spark plug seat. This measuring Apot responds rapidly to the thermal conditions in the cylinder and shows .(



3.1.



:



whether cooling is functioning - whether overheating occurs by leaning - the tempereture difference3 between the Gin case of 2-cylinder engines)



-



Bad fuel mixture distribution a perfe’ct rectangular position for example may be detected.



2 cylinders



lcarburettor is not fitted - see Operator’s Manual)



in



’



To get complete measured on each 3.2.



it~formation, cyl



Electronic Instruments thermocouples System:



are



.



1



ava’ilable



3



2



;y



4 P



;/ v



temperature



POS.



J &



the



.



inder



84 II



\’ ‘11 @



II



which



01 2



03



0



4.



has work



to on



he basis



contact point of the thermocouple-wires c hot j unct ion1 thermocouple-wires connect ion to lnstru(cold ,lunct ion) indicating instrument



men-t



Depending on the temperature difference between hot and junction the thermocouple supplies the so-called therm0 voltage indicated hy the instrument which is calibrated temperature degrees. The



or or



thermocouple wires (2) usually are Fe-Const [iron-constantan), blue, E 900’ CJ NiCr-Ni C1200° PtRh-Pt 1300° c



C)



Cc:lironiel-alcrniell, green, Cplatinum-rhodium C1600° C)



UP



to



700’



up



to



1000°



- platinum),



of



white,



C C



IIU



to



cold in



Each of voltage.



these



thermocouple



It



thermocouples supplies a different therm0 is essential to know what kind of if a measuring device is home-built. is in use,



therefore



Ihe imtl-utnent is OF or OC (degrees thermocouple med. Most



of



ls”



pas.



instruments



or



I: 33



Temperature accordingly.



a tnillivol-tmeter Fahrenheit or are



2o” C., i.e. is placed in differences



l:mV1, Celsius1



reading scale in depending on the



calibrated .for an ambient temperature the readings are only correct if an environment of 20” C.



at



pos.



C31



have



to



be



corrected



High-quality instruments have integrated electronic temperature comt:,ensntion.In this case pas. 13) has on the instrument



to



be



The commercially available instruments have to be checked for accurancy.. e.g. in boiling water = 100' C at sea level r:p=760 IWI, H1,7=1813 mbar), 97' C at 1000 m above sea level cP=674 111111,. )-Is=899 mbar 3 . Particular attention has to be paid,to the ring-shaped measuring probe. 'This probe has to be fitted instead of the spark plug sealing ring Cif of same thickness). The con-tact surfaces on cylinder head and measuring probe have to be metallic cleais. ATTENTION: ------_--_



A"screwed-down" oil car-bon layer etc. and reading is below the real values.



isolates



The hot



,I unction Cl 1 has to be the hottest spot. If the wires have a short cut away from the probe, the readings will be ‘lower. This failure DOES NOT SHOW UP at a calibration with boiling water! It must be checked by visual inspection of the wire connection to the prohe. The pilot has False readings



the "cheating" feeling of security. are always lower, never higher.



In case of home-built probes it is recommended to make a copper-ring Csee illustration on page 7) with 2 bore3 0,6 mm dia ancl to use e.g. NiCrNi thermocouple--wire 2 x Q,5 type G3, part 170. 85 44 8501 manufactured by DEGUSSA. ATTENTION: __-_--___--



Some



stock



probes have "holding lugs" for the measuring cable. They act like a cooling fin of the probe and cause wrong readings. Remedy: isolation of holding lugs



mm



~~~~JRoTAx./ISERV~CE INFORMATION. zu;fy;;; - 4These few remarks already show the problematic of such measurings. Cur hints may only be considered as suggestions. If your experience in this field is not sufficient and if you wish to get more information there is literature relevant to this subject.



The temperature limit values .for ROTAX engines are "Installation in the Sercive Information 1 UL 87/E Instructions for ROTAX ultralight engines".
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Exhaust



gas



-



temperature



mentioned



EGT



Measuring of exhaust gas temperature gives important information about fuel mixture distribution, condition of m,ixture (with too lean mixture the temperature rises rapidly above the allowed value1 and may also give information about ignition timing C-too much ignition timing gives lower EGT-values but higher CHT-values, insufficient Ignition timing reduce3 the CHT-values and Increases the EGT-valuesl. Above all the EGT-indication [much faster than CHTI and complement to the CHT.



responds therefore



very quickly to variations represents a valuable



The EGT is measured in the exhaust manifold stream from the piston skirt and approx. In of the exhaust manifolcl. Stock probes have of the probes due or due to cooling Home-built



to be installed very carefully. Avoid "cooling" to metallic contact with the exhaust manifold air stream lpropeller wind].



EGT-probes



can



be



made



Method of measuring.. checking etc. under Para. 31 for “CHT”. Measuring at “CHT” I Temperature



limit



The importance of they show whether conditions". ENCLOSURES:



1 1 1 1 1 2



the the



page page sheet sheet sheet pages



approx. 100 mm downthe middle of each leg



values



- see



as



per



enclosed



is done errors



"Installation



measuring instruments engine works correctly



drawing.



similarly as described occur even easier than



Instructions".



mentioned is evident and in "sound



as



"CHT-sensor" "EGT-sensor" illustration of samule prohes "EMK" of thermocouple3 “Foreign agents of MotoMeter” "Supplier3 of thermocouple-wires” MEMBER: MOTINSTE VE/Ws/Wa July 23, 87
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CHT



-



3.



f4ehndefuerKerzensltztemeratur



SENSOR



MeasurImprobeforplus



seat



temrature



Teil mechanisch bearbeitet vor dem Pragen. Material: Cu-Blech 2 mn dick Parts machined before stamping. Material: Cu-plate 2 mn thick



1-Thermodraht:



Isolierung bis zur Sonde, bzw. mit Sonde mitklemnen.



z.B.



(gran) U.S.W.je nach



I



Insulation up to the probe, respectively clamped with



the probe.



Fe-Konstantan (blau) NiCr-Nt



hermowire:



for



example



Instrument



Fe-Constantan



(blue)



NiCr-Ni (green) and soon, depending from the1 instruments



Teil nach dem Pragen bzw. Einpressen des Thermodrahtes. I



Part after stamping resp. pressing in of the thermowire.
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INFORMATION -7-



Isol. Thermodraht NiCrNi, Type 63 2 x 0,5 mm* P.-Nr. 8544-8501



/ Isol.



Thermo-Wire



iu;; 1”1;;
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Elektromotorische Electromotive



Kraft



(EMK) force of



von Thermoelementen thermocouole



Bezugstemperatur Reference temperature



O”



Celsius 0’ Celsius



NiCr-Ni (Chromel-Alumel)



-



mV



“c



mV



mVPC



5.69 1 $730 6.550 5.354 5.141



0.016 0.0 18 0.020 0.021



150 160 170 100 190



6,137 0,839 6,930 7,330 7,737



0.040 0.040 0.040 0.040 0.040



+ 500 510 520 630 540



150 140 130 120 \\O



4.912 4,669 4,4 10 4.136 3,852



0,023 0.024 0,026 0.027 0.029



200 210 220 230 240



0.137 6,537 0.938 9.34 1 0,-l 45



0.040 0.040 0.040 0.040 0,040



100 90 60 70 60



3.553 3,242 2,920 2,566 2,243



0,030 0.031 0,032 0,033



mV



+



mVFC



‘y:



20.640 21.OG6 21,493 21.919 22,346



0.043 0.043 0.043 0.043 0.043



650 680 670 880 600



580 560 570 500 590



22,772 23,180 23,624 24,060 24.410



0,043 0.043 0,043 0.043 0.943



+ 900 910 820 930 940 @SO 960 070 980 080



mV



mVPC



+12W 1210 1220 1230 1240



46,626 49.192 49.555 49.916 50.276



O.W7 0,036 0.036 0.036 0.036



0.040 0,040 0,040 0.040 0.040



1250 1260 1270 1260 1290



50.633 50.990 51.344 51.697 52.040



0.036 0.036 0.035 0.035 0,035



39.3 10 39.703 40.086 40.406 40,879



0,040 0,030 0.039 0,039 0.039



+13W 1310 1320 1330 1340



52.396 52,747 53,093 53,439 53.762



0,035 0,WS 0.035 0.034 0,034



4 1.260 41.GS7 42.045 42,432 42.617



0.039



1350 1360 1370



54.125 54,466 54.607



0.434 0.034 0.034



mV



mVPC



35.3 14 35.7 I6 36.121 36.524 36.825



0.04 I 0.040 0.040 0.040 0.040



37.325 37.724 38.122 36.519 38.915



250 260 270 200 290



10,151 10.560 10.960 11,381 11.793



0.041 0.041 0.041 0,040 0.041



+ 600 610 620 030 640



24.902 25.327 25,751 26,176 28.599



0.043 0.043 0.042 0,043 0.042



+ 300 310 320 330 340



12.207 12.623 13.030 13.456 13.874



0.041 0,042 0.042 0.042 0,042



650 660 070 600 600



27,022 27.445 27,067 20,208 20.709



0.042 0.042 0.042 0.042 0.042



flW0 1010 1020 1030 1040



350 300 370 300 390



14.202 14.712 15.132 15,662 15,974



0.042 0,042 0,042 0.042 0.042



+ 700 710 720 730 740



29.126 20.647 28.065 30,303 30.799



0.042 0.042 0.042 0,042 0,042



IOSO 1060 1070 1080 1090



43.202 43.505 43.960 44.340 44.720



0.039 0.030 0.038 0,038 0.030



:: 10



0,034 1.6090.035 1.5270.036 1.1560.037 0,777 0,030 0.392 0.039



0 10 20 30 40



0 0.397 0,796 1.203 1.611



60 60 70 60 90



2.022 2,436 2.850 3.266 3.661



0.041 0.04 1 0.04 1 0.042 0,042



+ 400 410 420 430 440



lG.395 16.010 17.241 17,664 16,060



0.042 0.042 0.042 0.042 0,042



”



780 760 770 760 790



31.214 31.029 32.042 32.455 32,060



0,042 0.042 0.041 0.041 0.041



CllW 1110 1120 1130 1140



45,108 45.406 45.603 46.238 do.612



0.038 0.036 0.036 0.038 0.037



100 110 120 130 140



4.005 4,806 4.919 5,327 5,733



0.041 0.04 1 0.041 0.041 0.04 1



4S0 460 470 460 490



16.513 10.030 19.363 19.700 20.214



0,043 0.044 0,043 0,044 0,043



f



000 010 820 030 640



33,277 33.006 34,OQS 34,602 34.909



0,041 0.041 0.041 0,041 0,041



1150 1160 1170 1160 1180



46.905 47.356 47,726 46.096 46,462



0.037 0.037 0.037 0.037 0,037



%



mV



50 40



T



+



v



mVPC



200 190 180 170 160



c -



.0.040 0.040 0,040 0.041



oc



0,039 0.039 0.039 O.WD



Fe-Const (Fe-CuNi) 4:



mV



mVPC



-200 190 160 170 160



6.15 7.86 7.56 7.25 6.03



0.020 ON0



150 140 130 120 110



6.60 6.26 6.90 5.53 5.15



0.033 0.034 0.036 0.037 0.036



-100 90 80 70 60



4.75 4.33 3.69 3.44 2,Q6



0.040 0.042 0.044 0.045 0.046



50 40 30 20 10



2.61 2.03 1,53 1.02 0.5 1



0.047 0.046 0.050 0.051 0.05 1



0 10



0 0,52 1.05 t -58 2.11



0.052 0.053 0.053 0.053



i



:: 40



0.031 O.W2



mVPC



‘y:



mV



mVPC



oc



2.G5 3.10 3.73 4.27 4.62



0,054 0,054 0.054 0.054 0,055



-1-300 310 320 330 340



16,56 17,12 17.68 16.24 10.00



0.056 0,OSG 0.056 0.056 0,056



+1w 110 120 130 140



5.37 5.92 6.47 7.03 7.59



0.055 0,055 0,065 0.056 0.056



350 360 370 380 390



19.36 ID.92 20.40 21,04 21.60



0.056 0.056 0.056 0,056 0.056



150 160 170 160 190



0.15 6.71 9.27 9.83 10.39



0.056 0.056 0.056 0.056 0.056



+4W 410 420 430 440



22.16 22.72 23,2D 23.00 24.43



0.058 0.056 0.057 0,057 O.OS7



+2w 210 220 230 ,240



10.95 11.51 12.07 12.63 13.19



0.056 0.056 O.OSG 0.05C 0.056



450 460 470 400 490



25.00 25.57 26.14 26.71 27.20



0.067 0.057 0.057 0.057 0.057



+7W 710 720 730 740



13.75 14.3 1 14.66 IS.44 16.00



0.056 0,056 0.057 0.056 0.056



-1.500 510 520 530 540



27.65 20.43 29.01 29.59 30.17



0,057 0.050 0.050 0.058 0.056



750 760 770 760 790



50 60 70 80



so



250 260 270 200 290



mV



mVPC



mV



oc



,rnVpC



550 560 570 580 590



30.75 3 I.33 31.01 32.49 33.06



0.056 0.056 0.056 0.056 0.059



+&Xl 010 620 630 640



46.22 46,69 47.57 46.25 46.94



0.067 0.067 0.066 0.066 0.069



+6W 610 620 630 640



33.67 34.26 34.85 35.44 36.04



0.059 0.059 0.059 0.059 0.060



650 860 070 660 690



49.63 50.32 51.02 51.72 52.43



0.069 0.069 0.070 0.070 0.071



650 660 670 660 690



36.64 37.25 37.66 38.47 39.09



0.060 0,061 0.060 0.062 0.062



53.14



0.071



39.72 4035 40.96 4 1.62 42.27



0.063 0.063 0.063 0.064 0.065



42,92 43.57 44.23 44.09 45.55



0.065 0.065 0.086 0.066 0.066
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6-1050 Bruxelles Telefon: (003 22) 6 4807 45 Telex: 6 I 749 degubr b



Deyussa France S.s.r.1. 157, Avenue Charles de Gaullo F-92203



Nlederlande



Neuilly-sur-Seine



Telefon: (003120) 26 20 50 Telex: 16 734 deg nl



Degussa-Delegierlcnbiiro Odos Achamon 10



Ferdinand Egeberg Trading A. S. Munkedamsvoien 91



Norwegen



GR-10433 Alhcn Telefon: (003 01) 5 23 06 75



GroObritannien



Oslo 2 Telefan: (004 72) 56 59 62 Telex: 11126 birmo



Bush Beach Engineering Lld. Stanley Green Trading Eslalo Choodle Hulrno



OGUSSA Abt MeOlechnik Liesinger Flur-Gasse 4



C)sterreich



GB Cheadlo, Cheshire SK8 6RN Telelon: (00 44 61) 405 Telex: 6 67 54R busbaa



irland



A-1235



Ul5l g



Bush Beach Engineering Lid. Stanley Green Trading Eslale Cheadle Hulme



’



AG



Verkaufsniederlassung



Lda.



P-4200 Patio Telelon: (003512)



4601 42-3 Telex: 2 2 732 oxydo p



Schweden



Deutschland Oegussa



Tolefon: (0044 61) 4 65 6151 TQIOX:6 67 540 busboa g



Hans Barnslorl Representaqoos Rua do Zambota, 325



Wion



Telelon: (0043222) 664634-36/O Telex: Ill 870 oegrm a



GB Cheadle, Cheshire SK6 BUN



PQrtugal



Oegusoa Naderland B.V. Rokin 81-83 NL-1012 KL Amsterdam



Telelon: (003 31) 7 47 5100 Telex: 6 20 479 f Griechoniand



Lfubrfna



Telelon: (00 3861) 219122 Telex: 3 1367 agrop yu



AB. Pegol Contralvaegen 3 PoStbOx 1153



1000 Berlin 15 Scliaperslrafle 16 Postfoch260



Degussa



Berlin Telefon: (0 30) 68 20 91 Telex: 163 802 dgbln d Telagr.: Degussa Berlin



AG



Verkaufsniederlasaung 4000 Dllsseldori 1 SIeinstraOe Poslfach 2329 20



Oiisseldorf Tclelon: (02 11) 6794-l Telex: %587 19) dgdJ d Talegr.: Degussa DOsseldoti



S-l 7 123 Solna Telelon: (0 04 68) 83 10 11 Telex: 11 172 pegol sts



Schweiz



Degussa (Schweiz) AG PDSlfeCh



2050



Degussa



AG



Verkaufsniederlassung 2000 Hamburg 13 Rothenbaumchaussee



Postfach 2567



Hamburg Telefon: (0 40) 4117-I 40 Telex: 211197 dghbg d Telegr.: Degussa Hamburg



Cl-J-8040 Zirrich Letzigraben 69 Telafon: (00411) 4913900 Telex: 622 577 dcga ch



Spanien



Jose Massagu& Apartado. E-San Budilio de Llobregal (Barcelona)



Degussa



AG



Verkaufsniederlassung 8000 Miinchen 1 OllostraOe 9 Postfach 149



Miinchen Telelon: (0 89) 55 90-l Telex: 5 23332 dgmch d Telegr.: Degussa MClnchen



Telelon: (003 43) 6 6105 73 Telex: 5 0 773 rpma e



Bulgarien, Polen. Rum(Lnien,



15gussa Gumpendorlcr



Tschechoslowakei, Ungarn



A-1061 Wien



StraOe 65



TeleJon: (0043222) Telex: 11501 oegu a 563525



Degussa



AG



Verkaufsniederlassung 7000 Sluttgert OslondstraOe 70 Postfach 13 1142



Stuttgart Telelon: (07 11) 2 60 52-14 Telex: 722394 dgs d
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AGENCYFOR THERMOWIRE Au&alien



Nordamerika



Neuseeland



Kanada



Degussa Canada Lid. (Vg) 4261 Mainway Drive



Australien



Burlington, Onlario 1.71. SN9



SDlJlh



Degussa Corporalion 104 New Era Drive Warehouse No. 52 P.0. @DX CN 60



Neusecland



Glenlield Auckland



Tclcfon: (001201) 757G500 Telex: 4 754 247 dogussa



Telolon: 480-417 Telex: NZ 6 0 006



Degussa Argenlirricn S.A.



Sijdafrika



Casilla de Corrcos Ccnlrnl4393. 1000 Buenos Aires Tclelon: (00541)



312-7306/312-40301 312-1133 Tclcx: 17 372 dcgus ar Degussa %a. Divisao Mclal Av. Barao do Rio Branco. 3761440 Caixa Poslal 101 07000 Guarulhos - Sao Paulo Tel&on: (005511) 209-3277 Telex: 1133 g93 degu br



Columbien



RECIEND Rcprcserrlaciones Cienlilicas e lnduslrinles Llda. Calle 24 A. No 25-73 Apartado Aoreo 3717 Bogot3. DE. -



I



Telefon: (0057) 2 66 47 00 Telex: 4 1429 RECI CO Uruguay



10 ! New



Zealand (VolwahlOO64-9) BOMA



Afrika



Corrienles 31ti, 1314 Buenos Aires



Brasilicn



Vie. 3206



Pharmochom Company Far East P.O. Box 4 00 32 15 Parity Place



South PLainliald. NJ 07060



Sijdamerika



Argentinien



Molboumo,



Tclefon: 6 99 2186 (Vonvahl 0 06 13) Tclox: aq 3 5 622 degmol



Tclclon: (0014 16) 336-34 23 Telex: 6 16 237 dogussa bur



USA



Dcgussa Auslralia Ply. Limited P.O. Box 214 17 Raglan Slrcel



Ouimica Oriental S.A. Avda. Gcncral Flores 4314-26 Casilta de Corrco 1443 Montevideo Telelon: (005982)



203911 .- 261506 23 5129



Tclcx: hobrcco uy 6374



-



Dogussa Soulh Alrica (Ply.) Ltd. Cnr. Main SIreel& Orchard Avenue Bordeaux Randburg 2194 P.O. BOX 50669 Randburgflvl. 2125 Tclelon: (002711) 789-1407/6/g 769-147019 Telex: 5 - 22150 sa
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