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An Investigation conducted on a three-port
two-cyele Mietz and Welss kerosene engine and the
designing of an suteometic valve for the inteke of
the a2ir required to determine by its use the possi-

bility of improving its econowy.
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EXPLANATION AND FPURPOSE.

In three-port two-cycle engines of the

Mietz end Weiss type, thars i

[4/]

e certain amount
of ussless work performed by the piston in =a
suction énd com@ression of the air in the crank-
case before 1t is admitted to the cylinder., It
was thought that a properly designed check valve
would eliminste ihe suction4part of this loss
and theraby lessen the fuel consumption of the

engine.,



- DESCRIPTION OF ENGINZ.

The engine tested was a Mietz and Welss
0il Engine with 7-inch piston diameter and 8-inch

stroke.

An illustration of the engine is given
in figure #1. It works on the two cycle @rinci—
ple, -- that is, an explosion is obtained in the
cylinder at each revolution of the crank shaf
‘The liguid fuel is injected into the combustion
chember of the cylinder at about the time that
the compression stroke is completad. The noz- '
zle "b", figure #1, from which the oil is sjected
points o that the jet of oil projected into the

evlinder strikes a deflector plate "e', extending
N £

out from the irner end of the piston, and part
? iy

~of

Fae

4 is deflected into the hot buldb, "a", placed

at the back of the cylinder.

The ignition is obtained by vaporlzing
the oil with air which is under compression in

the hot chamber "a'. Trhis buld is hested on stari-

ing by an independent torch and afterwsrds the heatl

created by constent combustion meinteins the lgnition

antomatically at the proper tLempsrature.




FIGURE #1.

. AIR OPENING
. THE MIETZ & WEISS ¢
- OIL ENGINE A
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The engine is arranged to allow stean
formed in the water Jacket "A" surrounding the
eylinder to enter through the dome "e" into the
combustion chspber with the fusl. The advantages
of this are:

(1) ‘The engine works more quietly with it
than without. The heavy blow of the eiplosion
and the metallic sound heard at full load ig
reduced.

(2) A somewhat higher compression csn he

used with the water injection without fear of pre-

ignition.

’ (5) Thé lubrication of the cylinder is as-
8isted and the piston is meinitained in a clesner
condition because of the softening effect of “he

vapor upon the deposition of carbon,




FIGURE #2.
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The regulation of the water supply is
maintained by means of the constant level tank
"a" shown in figure #2, sectional in figure #3.

r"hi&x tanh is conniected 1o the side of the notor

4
T
TN

|\‘Vuter to Jacket Space of Motor 1-
L\ Cylinder [
‘Water from City Mains or Overhead

¢ By Tuk . _ v T
Fas.*a. , k .

cylinder, end communicetes to the water jacket
Space, The level of the water in the jackét space
is the same as in the tank.

| Alr is admitted to the crank cnambe* nfw
: ta*oucn the port "g" when the piston is near the
head end dead point. This air is compressed by
the explosion stroke of the piston, and is drawn
into the cylinder through the port "h» at g slight
Pressure during each outward stroke of the piston.
| | The exhaust opening "k" is automatically
uncovp*ed as the piston travsls towerd the end of

the stroke and the products of combustion are free




to pass to the exhzust ?ipe n1v. while the
piston travels to the end of the stroke and the
first part of the return stiroke, until the port
is again covered. The compression period tThen
commences for the next explosion.
vLubrication ig accomplished by the fol-
lowing method; |
The deficiency'of pressure in the crank
chember is used to.raise the oil from a well placed
"below the sight feed oilers which sﬁpply 0il to the

-

eylinder and crenk chamber., The crank shaft bear-

ing is lubricated in addition by the splesh of the
ereank in the oll pocket "m", figure #1.

Fuel 1s supplied to the engine partly
by gravitetion. The quaniity injected, however,
into the cylinder, is regulated by =2 smali oil
supply pump "n", figure #1. |

The governor is of the centrifugsl type

and acte through a variasble stroke on the kerosens
pump, gradusting the chsrge for varying loads.
The governor welght is arranged near the shaft av
ths hub of the fly-wheel to which it is pivoted at
one end, the other end being secured to =n adjust-
able spring, the tension of which determines the

apeed. The eccentric is free to slide at right
iy £
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angles to the shaft, and, being pivoted to the

" wxtreme end of the governor weight, receives a

slight turning movement ahead, from no load to full

loed, The regulation of this governor is extremel;
) (]

il

cloze.

i a—— iy s m 4w a oueeet it Tl



DESIGN OF VALVE.

The idezsl valve for an sngine of this
kind is one which will admit the air with the least
possiblé'resistance, starting as soon as posgible
after the beginning of the suction stroke. At the
same time, particular care muet be teken to guard
against any leakage of alr through the valva when
the piston'starts to return on its compression
'stroke,‘ |
| The following types of valves were con-
sidered:
1. Spiral spring valve (mede by Mesta
Mashine Shéps, Pittsburgh, Pa.) |
T This ébnéiﬁts.of 8. flat steel ?late; eut
in the form of a spiral, held stationary at the.cénu
ter and seating at'the»edges on g leathsr washer. -
- The spring and the Seat,are housed. in an 1fon cast- -
ing. t ' |
2. Ammetal'ﬁoppet valve similar to those used
iﬁ'the intake and exhaust bf gasdlege engines of
the ordinary automobiie type.
3. The third type of valve which was finelly
adopted ms being the simplest in operation and con-

struction was an automatic leather-disc check valve.
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that the return of the disc 1o its seat was not
prompt aad positive enough to cbtain the desired
result, and the engine, due Lo thie leskage, failed
tq'reeeive sufficient air for & proper mizture. To
remedy this, spring "c" described above was placed
behind the leather disc end gave satislaciory re-

aulis.

14,
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ure of the engine and apparatus set up for
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APPARATUS ARD METHOD 0F TESTING.

The following is & description of the method
of testing and tue epparatus used.

- Two series of tests were run with and with-
out the wvelve with loads varying from no-load to mexXi-
mum, above which ihe engine would not run without ex-

ss3ive pounding.

Q
[
s

(1) Duration of test.

(2) ZLoad on %the brake.

(3) Revolutions per minute,

{4) TFuel conzumpticn.

(5) Indicetor cards of the crenk chember and

corbustion chamber.

(1) The leng th of each test was thrt3 minutes.

(2} The load onm the engine was measured by means
Of o meedy breks ihe drum was sttached to the fly-
wheel "b¥ shown in the photograph, figure #6. Before
gacn test the tare lcad on ths brake was checked and
the average of theée Was used in the compuiation of
Harss-power,

(3) ‘'the T8 1utions were teken by meﬁne ¢f & stop

-

watch and‘revoluu 1 countler, every

H.

‘ive minutes for a




16.

pericd of twe minutes,

(&) Tuel consumptition by weight for the ex

duration of each test was messured by the method of

ot

differences, 4in order thal the engine might bs kept
Tunning between each test, the pips from a fuel tenk
located on & scele was connected to the pipe from the
full reservoir on the engine by means of & two-way
cocka In this way it wes possible 1o obiein the ex-

o

act amount of fusl consumed during tae T

ﬂ)
(6]
f!

(5} Indicateor cards of crank chember and cylin-
der were taken simultencously for each test, ZIor each
ipad four sets of cards wers leken and lhelr arsas

used in the computalion of the mesn effeciive pressurs.

Refore taking cards, thae indicaior motion
was sdjusted so that the motion oI The pision We.s gce~
curately reduced.

This was accomplisihed in the following men-
L

ner, +hs quarter, half sud

proper positions on the cerds.
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GENERAL DEACRIPTION OF TESTS.

In conducting the tests, the principal
difficulty‘enceuntered was due 1o the fact <UThatl the

»

engine ran with considerable irregularity. Afver run-

ning the engine for a period of an hour Or WOTe and'
gllowing it to stop, it was impos ,sible to re-sitart it
sgain until it had thﬂroughly cooled, on account cf a
binding or partial seizure of the piston. Upon re-
moval of the oylinder head, it was found thet consid-
erabls caerbon had been dragged back onte the cylinder
wall,

This cazrbon deposit had accurulated snd formed
& sticky ter-like substence. It was thought that this
was tne accumﬁlaticn over a long period of inexperieunced
operation and im@rdper care, However, after thoroughly

cleaning oul the cylinder snd running an entirely new

2

 fore the same Aifficulty was agein encountered, This
led us bo believe that either the lubricaat cr the kero-
gsene was of & grade unsuited for engines of the hot-bulb
ignition uype .

UpQu testing, the lue icant was found tec con-

tain a much too greau percenitage of tar residus, The
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kefosene, vhile unot of the highest quality, was deemed to
be sgatisfectory for ﬁhe purpese. Acting updn the result

of thic investigation, it was considered desirsble Lo use a
high-grade engine o0il of & paraffin base relner than an

il of an asphalt bass. Wita tha intreduction ¢f ithe new
0il the seizure of the piston was eliminated and the engine

could be readily re-started lmmediately after allowing it

-

to stops After a fev

=

¢ preliminery tests, it was found
that the engine ran with encugh regularity 1o permit our
conducting & series of tests which we believed to show

valid results.




TABULATION OF DATA.

Ioliowing tesis rmuwm without valve.

19.

Test. Load. Duration. Weight kerosene. R.F.M. (avérage)
I 172 lbs. 30 min. 7.66 1vs. 352.2
IT 165 " 30 ® 3,34 358,2
III  15€ ¢ 3C " 2.97 " 353.6
Iv. 150 ¢ 30 2,59 wr 555,1
Vo142 0 z0 m 2.41 ™ 355,0.
VI 135 » 30 2.00 360..
Vi o o 20 v 1.82 360.2
Tare load on the brake = 121.5 lbs.,
In this series of tests 172 lbs. was the

maximumm losd obtsinsble.
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TABULATION OF DATA.

Following tests run with valve.

Test. Load. 'ADuration. Weight kerosene. R.P.M. (average)
I 176 1va. 30 min. 4.0% 1bs.  B47.6
II 172 v 30 5.986 " 246.4
IIT 165 " Z0. M z.47 N 249 8
iv 158 IV 5.44 M 354.,2
w150 o 300w .00 " 355.0
Vi 142 v g 2.69 " 355.6
VII 135 " 30 " g.1% ® 356.,6
' 1.85 360.0

VIII o " 20 o




M.E.F. =41.90
H.P. = 11.50

‘

Spring = 160 1bs.

Fig. 7.
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27 .
DISCUSSION OF CARDS.

Figures #7 1o #13 inclusive ars a sample
get of indicstor cards taken throughoutl the tests.

Due to vibratory irregularities of th

D
Q
™m
4
o
[43]
bde
ct

was imposesible to deltect any constent difference

in the mean effective pressures ol lhose Laksn

LY

with the valve and those taken without. TFor this

raaszson there was no altempl mede to secure inform-
ation as to the eccnony of the valve by meansg of

them, and they are included purely as an exhibit

of interest,

bes

b
ks
(6]
k3
3
[0)]
4]
()]
o}
oF
p
~
m

the phenomens occurring in the

crank chamber when the engine was running withoutl
tha valve.

Similarly, figures #16 and #17 ars cards
v 3 &5 "T ﬂ. H

talken while the engine was 1unniug witn the velvs,
As will be readily ssen, thes suctlon stroke has b

cen

ereatly reduced, and likswise tae tolel mean effect-

rTagsure due Lo ithe suction and cempressio

=

-

strokes in the crenk case has besn reduced approxi-
nately forty per cenit Tals means thalt the norse-
power expended in useless work on the alr before it

ig admitted,to the ovlinder hes heen reduced in the

L%

seme proporiion.

L B



5
From the indicator cards taken in the crank
chawber, it will be seen that the msximum pressures,
Obt&imed before the port leading to tn° cylinder OPFnu,
are greater when the valve wag not oeint used, This
'f&ct is very‘significant in studying the reagons for The
fal “inéf;n econony waen engine was running with the

velve. A digcussion in detsail will be given in the con-
) &

clusions.




29,
TABULATION OF REBSULIS.
The following ottained when engine was running

without valve,

Test. B.H.P. 1bs. fuel per hour. 1bs. fuel per H.P./hrl.
I 8.90 7.32 0.822

C 11 7.80 6.68 0.856

I 6.55 5.94  0.906
IV 5.06 5,18 1.021
v 264 4,81 | 1.32),

VI 2,43 4,00 1.645

VII O 3.6% eeee
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TABULATION OF RESULTS.
The following obtained when engine weas running

with valve,

Test. B,H.P., 1bs. fuel per hour. lbs. fuel per H.P./hr.

I 9.82 8.06 - 0.821
I 8.7% 7.95 ° 0.908
111 760 | 6.94 0.913
v 6 .47 6.87 - 1.061
v 5,06  6.00 1.186
VI z.64 | 5.58 1.478
VI 2.41 4.25 | 1.763%

vIII 0 .69 =eee-




PLOTS AND DISCUSSION.

Plot #1: Shows the reletion between pounds
of-kerosene consumed per Horcse power per hour and Brake

Pl

Horse power., It cen be seen that the fuel consumption
curve with the valve is nearly similar in shepe to
that without the valve and lies wholly above, thus
‘ghowing a greater fuel consumption, taroughout the
.range of the tests. fThe significant fact shown by
~these curves is ithe epparent irregularity of values

taken while the engine was running with the valve.

<l
(W)
n

It is possibis thetl this is due to the fact thet

b

The conelruction of the valve is such that il was

not absolutely positive in ite sction.
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33.

Flot #2 is & comparison of the pounds of
fuel per hour consumed by the engine with and without
the velve. In both cases they give & straight line
plot. The same‘irregularity4is evidenced in the

tests run wi the velve.
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35,

Plot #3 is similar to Plot #1, except
that the fuel counsumption values are oblzined from
Fiot #2. Ly means of thie plot ths errors of observe
aiion and the irreguleritiss of the engine have been
reduced end it has been possible to continue the

curves beyond tihe limite of experimental data.
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Values of fuel read from Flot #2, for successive

horse-powers.

_ With valve. Without valve.
Bo's  Fuel - los, fuel - Fuel - 1bs. fuel
1bs./br. /i.P./ar. lbs./nr. /H.P./ar.

.18
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4 4,75 .18 5.50 1.50
5 5 .06 L5 6.00 1.20

6 5.70 3,96 6 .43 1.08

7 5.30 U990 7400 1.00

8 6.51 0.85 7 .49 0.94

g 7e32 0061 8.00 0.89
10 7 wt35 0.79 8.50 0.85




38.

Plot #4 1s a curve showing the differéﬁces
in fuel cansﬁmption per Horse-power per hour belween
‘The two seriés of tests. This ourve shows & marked
decrease in differences at lower hcrae~pc#ers, and

asym PToT['cl?é )
becomesqs norizoniel line which corresponds to a fuel

consumpbion difference of .05 lbs. per Horse-power

Per hour.




TABULATION OF ReSULTS.

Differences in fuel comsumption in lbs. psr Horse-

power per hour between tesis with and without valve

teken from Flot $5.

He o Differences 1bs., per H.P., per hour.
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CONCLUSIONS.

(1} The actusl econcmy of the engine was not
improved by the use of the sutometic check valve,
~ag designed for this thesis.

(2) The engine was capable of developing a

higher horse-power when running with the valve.

41.
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DISCUSSICN OF CONCLUSI .

From the fact that the maximum pressur
built wp in the crank case 1s sualler when the valve
; was used, we are led to belleve that the rsduction

of economy was brought sbout by inaulficient air be-

ng foreced intec the cylinder, With the speed kept

N

consteant, the amount of air entering the cylinder
depends sgolely on the meximum pressure in the crank-

)

case, with the result of giving a amixture thet wa

too rich.
| While this gives worse economy, it also
sccounts for the fect that the horse-power output of
the engine wes lncreased,
This decrease in pressure was no deubt due
\ r

to & graduel bveckwsrd leszkage of air tarough the

ports of the velve on the return strcke of the pisten.




