the usc of a high speed recording camera. Thoe wmethod
by which the experiment was made will be descridbed in
detail later. As a result of the lack of a sound level
acter, a mnean of estimating the souzd lewvel fom the
pressure traces had to be Iound.  This was considern aé
a rough indicaotion of Lhue ﬂffectivcneas i noise

suppression of cach soiup.

i g I at bod and ite foeilities,

the ¢ngine vas the J.i.r. T 10 two—unlroke air—-coolad
crapkaongse scAavenge engine couploed teo o d.c. dynanoneter.
The engine was loaded electricully by meansofl a bank
of heaters mounted on the wall. The flyvheel end of
the epngine was uzed to drive a marker disc which gave
the pulses in cccordance with the cranlk angls of the
engine while it was running. fThose pulses wert asplifica
by & moarker aoplificr which inturn gave itmoutput to
1he osezilloscops, 30 thet the position of the piston
can readily be recopnised.

The output from thoe transducer was anplified
by a4 charges amplifier and the wmplified signal fFoa o
the oscilloscope. Therelorsg; the prassure trace fron

the traonsducer was shown on The acreen Lhe sanme time






2 vy
as the position éiﬁﬁﬂgﬁ%iston ¢ould be detect from the

carker Lrace appeared together.

The warker Amplifier and the derker Disc Unit

Fig. 2. 8hows the marker disc unit as ik was
coupled to the Tlywheel of the engine. The unit was
driven from the crankshaft by & very stiff rubber
coupling. JAny unintentional torsional vibration
between the unit and the engine was avoided. This
ty¥pe of coupling has no back lach and is toraionally
very stiff while allowing the necessary flexibility
to accomedate misalignment. -

The marker disc unit_comprised a robust box
with four fixing lugs. The shaft was moupted on ball-
races and carried a degree marker disc, The disc was
¢f tufnol with stalloy inserts ab 20 degree int.rvals
round the periphery, the T.0.C, position waz identified
as the centrai inscrt of a group of Five spaced at
10 dcgreés. in electro-mapgnetic pick-up was attached
very close to the disc so that a sharp pulse was
genersted as cach inscrt passed the pole piece. The
disc and pick-up arc shown in Fig. 3 with Lhe marker
anplifier.

The marker amplifier is provided with two
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switchs and two controls regardless of ﬁﬁé power-omn
switeh. The first switch to the right of the input
socket is the test-operate switch. In the abscnce of
sigrnal [rom the pick-up (ie. the engine is not runming)
this switch enables an output to be obtained to facili-
tate setting of the marker pulse height before a run
.i$ commer:ced. In the TEST position the INPUT socket

is isolated and a meins frequency signal is applied
internally to the amplifier input resulting in pulses
at approxinatcly 20 nilli-second spacing on the
cscilloscope screen when the OUTPUT socket is connected
Lo the oscillography amplifisr. . The two controls sre
the zarker width end amplitude control. The switch

on the far right of the panel is the polarity switch
which enebles the operator to deflect marker pulses

upwards or downwards at will.

Uriversal Oscillograph Kecording Carera

The case is an aluminjum casting that contains
a continuous—feed atiachment which provides continuous
‘recordings of successive pressura variation . from cycle
to cycle of the cngine to be recorded. This is done
by switching off the time base of the'oéciilcscope,
thus making the spot on the. screen to mave vertically

in accordance with the signal fron the charge amplifier,



and allowing the photographic paper to be driven pass
the exposure gate of the camera et = very high spced.
In this way a V¥ery fast moving of the gspot can be shown
on the paper after it is developcd. The result is the
trace of zignal on a lungh of paper. DThe speed range
ofytﬂé paper range from 4 to 10C inches per sccond.
This very high speed is obtaired by altering the armaliiire
voltage of the driving potor and Lsing goar reduction
on the motor unit. 7The time of oxposure is controlled
b¥ the opening of a simple Slidirng shutter, loading

and unloading the catera are done by the use of black
cloth slecves on the top of the case, The rig of the

recording camera is shown in Tig.4.



Fig. L

Oseillograph Recording Cnmers Rig
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Prissure Transducers and addaptors

Two typcs of pressure transducer wero used in
the experiment. The Kistler §01 transducer was used
to get the required traces of pressure variation in
the exhaust systcem. It is mounbed in the 737 two-way
adapler which is provided with a pneumaticzlly
operated change over valves, This valve conneets the
trangduccr to bthe pressure in the port when compressed
air is applicd inteo the transducer., The air pushes the
piston valve of a very small strcke, thus openz bho
transducer to the pulsabing proessure to be recorded.
48 the zir is released the spring pushes the piston
valve back, hcnce connects bhe trarsducer to tho
atricaphcere while deing so. The applying and releesing
of Lhe compressed ailr are done by erergized and
desnergized 8 three way solenoid valve which is
operated by a =liding switch., Such a valve is showm
in Fig.5 with one view in section. In acual use the
valve was energized by two lead accumulators connected
in serizzs and giving 24 volts at termiral. The layout
igs shown in Fig. 6. Compressed air of about 150 psi
was supplied, the pressure was reduced by & governer
to 70 psi before entering the three~way solenoid valve

at bottom right.
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Fig. 6

Compressed-air Controlling Unit
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The two way éd&ptor it alsec provided with n

cooling water passage, but because of the hish temper-—
ature of the wxhaust gas it is asscmbled on the 740
water cogled adaptor. The water le¢aving the two way
adaptor is fed to the 740 water coocled adaptor and
then discharged. The two way adaptor is shown being
assembled with the water cooled adaptor in Fig. 7 and
the two adaptors are shown in scction inm Tig. 8.

By the cxplained prineciple the two way traznsducer wes
used to record the pressures pulsation in exheust
S¥ystems as well as the corresponding atriospheric re-
ferencce linc. In order to make the switching from one
exhaust systerm to the other a convenicnt job, the
adaptors were mnounted on o tee fikling which was
screwed to a coupling filtezd on the exhaust port
opening by means of a union., The exhaust pipe or the
expansion chamber was then screwed to the other end

of the tce. Such a connection is shown in Fig. O.

To mezsure the pressurce choange in the crankczse
the Kistler 601 transducer mountcd in the 622 needle
adaptor was used. The needle adaptor was screwed into
a tapping of a 3 millimetre bere which was drilled
into the crankcase. The assembly of the transducer

and edaptor is show in section in Fig. 10 and the
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mounbing of the needle adaptor is shawn in Fig. 17,

The variation of pressure in the combustion
chomber was neasured by mounting tﬁe 622 needles adaptor
to the ring Edaftor. The ring adaptor was (iltod to
a long reached epark-plugr on which a modification was
made. The threaded part of the plug was shaped to make
a canal of 2 mm., wide and the depth from the root of
the thread was 1 mm, This left a gas passage of about
G.02 sqg.cem. which was wdequate for lettirng the gas flow
freely. The gas from tre combustion chamber could
travel throueh the passage into the ring and along the
small tube screwed to the ring which in turn accorunc-
dated the ncedle adaptor. iig. 12 shows the picture
¢l the sel as being fitted to the engine and the
scetioral view of the ring adaptor as being assecbled
with the spark plug and the 622 pecdle adaptor is

shown in FMig. 13,



Needle Adapter with Ring Adapter

Mounted on Eylinder Head

Kistler Type 622
Needle Adaptor

HIESe T S

17 Kistler 601 A

Qﬁ_"‘ R : Transducer

Gas Pass age

Ring‘ Adaptor ===

Adaptor for Measuring Cylinder Pressure

Fitted on fizjnrkdp]_ug
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