
° ®

s

ra on ron

| choos { ~~

™ —_~n Ts, . “~ 4 ‘y 7* “a0 too. <e , ote - oy Dom ey te , «

QQ GAO Lae Lii.; T: hm ORPSA Stee ESOL Tg Per OLre

~~ —

b
~
-

c
t

—
_

[™

es

> | an os . . TO yg tkeNos TO" Gonlensine Sher. Prot:

Tor. Poole. et L.0.30"on
ie

a



me erm
3 1293 01076 9622

 

t . fry

\ U\: é
:

I
|

|
|

This thesis was contributed by | :

hire Le O. wordon

under the date indicated by the department stamp,

to replace the original which was destroyed in the
fire of warch 6, 1916. |

|

f

\

RECEIVED |
|

G UGR 1918
DEPARTMENT OF :

CIVIL ENGINEERING.   

 
aihoe 



rae “PN

roe lds

ogo ring TP. corse Pour 3

nith

TU cs TO" Sonlensine Ther

IF Poole.
ed

4

“XP
“4

5
7 ,

( r



THESIS

 



 

econxuiloal oovrer tevelover., Accortingty this thesis cias
a a U

- . a ~ - _ ~ > 1. “Ac . . 7 - .f -ocen run 20 olive sone lien of the reletive esonkay or smell

The sasoline envine use os a four evele Oli's Gasoline

“nginme, 1th) amelent anita hel? inch sovlinier oy Pourteen inoh

strove. It 1S sovernel by 2 hit anit iiss covernor,sn. 1s

ratel at eleitesen horsepovers, The envine ves 10VeL fron tite

"Ils Tors" in Lansing to the M.A. loDoretory,yiniera the

. . . eA ame es > 4? nN a ee Do eed a
test wes rmin,cnt most of tue “aft eretays wSe. Was esl ne: T as o

O
r
x

-
-

Cy T) ase
4y

hid wh

. ° ” . ae . - ry - a. 2 Vy 7 . tous ee - 1silt ov the velters., “Tie agtiois usel were tose

a _7 7 FL 3, . A mr . v. . ya ' ’ ar ere 1 ~weNQxaclovel ly the i.A.%. ‘xrerimental Lavorstoryyylth some

. e e se 9 . ° ~ a 1 ° a. 6 .o ~ vae x we 7 4. -

suiitional ileus jolnel oy miunerkous visits SO tie Destin?

rooms of the "Ulis Peoy tee

= ae A bt ta te jac Storer blige lave -Ya obiest of this test ims to ceterilne firm yee

; 3 1 ows AO nese : . harse-
orse-ower,theriwl ont mechenienl 6eorlezensy,cost der "86

oye eel #9) anes ere with siuller ewesults oltsine?
NOVeP Mem role SAL TQ On DG 8 late bea Se a ye .

. 7 7 A, oO ND
iy @ fo Gare Ferg ise! 1% Fitts teagt WAS US “ollows. Ile onl =

- - LAS oo. ‘. =fal. flag, 6

7

: . on ° “ ~ os 7G ” > eo \ r " CQ oe t , >, i . | ' “ 1 my t r Oo ”: ‘1Jagoline “noeine,one rrony Urake,one Seb on Sask DARL
: ray 0 ” at Of Larve

% x 1 x 717 4 7. i 4 ' NK a4 CY + i = ‘ ‘eas , e

sagles cratuated to luniresas OF & POUR ONG SEY O° _

: a yi, yy AO tIrs water
1 othe berrel for collecting c90 tine TANG?

13 an wr

adocht Ge cretehet, Gne berrel,a oosoilne ton 9 LYO
— - Go - i

, and ric + - PIve ells,ontherawneters,s snee * iniicstor, . ucttery of 2ive Cel. Sytn



Cc.7.“san8
oC

(TeeneggtulhabTUL&UTeadBECaes ry!

4WOUULoisFLasedYous

_or,=2‘6“eo.cyte,avfgaOe,

wu(QTESS4urepebVOLFabyeGS454

.oO.a..eaoa_--¢oF:"44

*Ty!oreGORAaaepVIOOGepeaideSueI

c

odaGoUbeFeeds

-

etm
'‘

.sesfeos.

ers,meoeon?.ee.®ad,7"-°:,1°*_:,rri©4%‘ta)‘{J5talwe4
&[yybtu4a+awtetosul,C3'¢dgtl)Tt‘Wya)ql+(RBote1.noei)an“tewed\vv,Oe¥.a+

-fs-«

eeaZAIWSLOLMas

wes

ediabdOyateLATO5OFOCemaLGCattoAStu]

apptute4Sy,UyteLoaygdsysSoul.UL.WABia.}oyte|

rT
'iat:fy7eeTY¢Troe.youte17,0*“---

TPDtLOAUetetOEeeSOLFae

os*--al-i=zTv-.T wese,;¢,ro.Py,'.:sericoe§“=7~etsrtvroero'-

ehksLAGuwUl.tee:LCotbaaelataLave.vAt+ahbReiC!L6piixa



a.
aewaist |

ewaes

« 4 Ol.

Lous ~_ 25 8,
7 €
wh faad ee

a"
4’)

“ bo

‘os .

Xx "

9) ;*.Li

t+
“Ay -y *

Vy

vA.

_-

(t6; WV:

ot
ay"

"oS tip “

gooO
se ave

 

e
l
.

t- t-

a )



n~

._Dyhoe,nofspueewsspaney7CANOTpdaesahod
—_a:

-

4
.qeeete.vr,os4iy,OTTOtae'‘i

agdoyaaSurpOs.ayCUbLULPLRaqGeeseMOLpeAo84
onwwe.geesrrpeGpmOeeaePTteeOBLGFwTTYpor WA4yebyt,4900O4AUTLOSsee.ALYEODYUteIUTaeALLO

-eprgtityYT?Le,

4CryhalSehetduCweaal

~
s
)

aa
d

a
a
e

~
-~
a
N

~~

r
—
"».v
o

°
cr
~
r

c
—
!

c4co.

.
-

a
»

i

wwe~fa-;“+omee-.‘yo,emweteAneme
-+.;;wf--_en:rf—4Cy.friregs:LadLo“,i

$894FRAGSaad8BUTEAYRESOTUEEARGartetbee’
a

Ce.-.-_.“oo“yreymyv‘“74**3TtCe.Oeyeverry‘77
PedtiiatigaraATepsawe.PALECOaedoidMOGI,tatsoleUGDJing

--7,7-7%yxety,C.
-°,fo*=Pa7cnae.7‘aoL£—..aao.-

—“UOU4bew)dhLLew40UebdGgPHiy5spake+Lwieiy|wsweeSAOol.bet$4Laa

-°“f°vy.‘cr~~oP:=:‘rtyX\./2“TT-’ty,~"
POfteliQuacsgatlayatLUNGSSUmfetOULKUT{COUsly

C4FSO,Goatatstuneeefoseesuns

a
n

daw

-~-¢°

e
r
t

-

“
-
teT

»~-»r:

r

~

ao

~
~“
™
N

¢=
e

»1-i
.
-

wf.

a
N

o
d

o
r
-
]

'

o
N

a
n

ui



‘
.

yay
mle

oof
é

» wa

ao
¢ aA Cr

¢ 4

J.
1 “rt

KF; oN Rt7
.
a t- +* oNfi

a
' Sse a

°
1Y

+ «
74‘

a
‘WLS =—

Ct pe ” VJ 1 a r

,
o
t

-
/

o
t

Lt
-

7

Tanne
aoe ita i

toe er

ny
i



to bdpoo
aa > e

4

-
tS

as

cn”

¢



Cc

, }Liom 2

A'S ¥

aN YY>

s Oo. .

oe

a)

‘

-*
3

~

We

7

}

’
,

.

J ’

YY r
f

1

La

ww - we.

en

vs,
i

a

ayaa} -

i

ryt?

¢



OV t ’

, .

“4

rr Cg
. ZA .2 et

2

td

"Aas :3°

r
i

o
r

o
e

a
d

e
r

N
a
)

o_o ana



IY
eV 1 tf c Y

4

alinae
AR ee

.

Ney

‘

rOarew
. to.

ile
,

7

“~

tat

a =

'
re

e

, 74

= tm

5
“3

sa)
wa

“



. 4

“No
4
LY a

1+ (23a?

CO (
a

“or Cs
Curt

ac
ts

a
n
e

.

“

}

)

)

“yj +
,

*

b.d fe v

” .

2"

aae ~or

ERE es

aN ro
perl t

~

tf )

bo

>

)‘

to
,

,
-
-

’
a

_
L
e

‘

s+.

1
t-,

4

“”

a)

a

2

y.

i+

1

wr et

to

4

a

ret¢ ,

a

‘

a 0

4
‘

!

4

am
¢

.
_

\

.Y

»
a;

at

é

4

Y

wwe



a

y

~ 1 °
J ‘ Lv

.¥
ook ye





 

 

 [peecomes oy >
E.xprosion Countren Detain

 

a
i
m
:

o
m

.

   

 
 

 os  
Deraic Repucina Aloe  
 

PLATE Z._



:
ppeee teiesoy

 

7se
a
=

 

4

 

 

 

 
 

 

 

   

 
 

 



 

 

 

    

  
  

 
 

 

 

 

 

 

 

  
     

 
 

 

 

 

  
  
 

>
5
)

F
e

4

.

lb
S

:
=

|
o

Le]
le]

ie]

N
O
I
L
O
a
S

i
e
s
b
t

ee bbe
e
T

E
T

|
L
O

a
=
~

5
=

o
o
l
e
-

lat
>)\

ia
lloro)

=
>
a
—
h
e
e
o
e

o
h
e
e

fan

  
 
 
 
 

 

PLATE +. +4.

 
 

 



 

y
e
e
|

r
a

A
r
e
a

1
5
7

L
e
n
g
t
h
a
t
o

S
p
r
i
n
g
2
4
0

E
x
p
.
P
.
™
.
(
7
6
5

L
H
.
P
3
.
2
9

 

c
e
a

N
o
.
2

A
v
e
n

1
.
5
5
"

Le
ng
lh
h
2
6
8

a
T
a
n
a
l
Z
2
4
+
0
E
x
p
R
M
.
S
I
4
A
S

e
s
e

 

T
e
s
t

N
o
.
S

A
v
e
a

1
3
1
°

Le
ng

th
2
6
8
"

S
p
r
i
n
g
2
4
0

E
x
p
.
P
.
M
.
4
7
1
0

A
h

ne
e
R

B)

 

 

T
e
s
t

N
o
.
+

Ar
ea

1.
12

%"
Le
ng
m
2
6
8
"

Sp
ri

ng
2
4
0

Ex
p.

P
M
.
6
4
5
.
0

L
H
R

1
5
.
1
0

 

l
e
L
Y
a
e

S
p
r
i
n
g
2
4
0

E
x
p
P
?
M
.
7
8
.
5
0
°

L
A
.
P

1
5
.
5
6

 

a
i
C
S

R
e
:

L
e
n
g
t
h

2
6
8
"

 

   T
e
s
t

N
o
.
7

y
e
e

T
T
a
l
a
T
e
a

S
p
r
i
n
g
2
4
0

E
x
p

FM
.i

ll
sz

e
s

ee
e
e

 

 y
a
n
a
e

Le
ng

th
2
6
8
°

T
R
L
M
a

E
x
p

P
M
.
1
/
0
6
.
7
5

L
H
.
P

2
0
.
3
4
%

 
 a

s
e

A
v
e
a
,
9
0
5

t
e
n
g
t
h
2
6
8

S
p
r
i
n
g
2
4
0
E
x
p
.
P
.
M
.

1
1
4
,
9
5

C
H
F

1
8
.
5
6

 

  



 

 

COMPUTATIONS.

-47LNW
ax8 HR. wert 87% WHERE

L= LENGTH OF BRAKE-ARM |.
N =REVOLUTIONS PER. MINUTE
W = WEIGHT ON BRAKE ARM

MAee: -f. — S3000 , WHERE

P =MEAN ‘EFFECTIVE PRESSURE
L =LENGTH OF STROKE
A = AREA OF 7RPISTON
N = NUMBER OF EXPLOSIONS

B. T.U. surerieD =20000B8.TU. X GASOLENE (N*

B. TU. cost INTACKET WATER = WEIGHT OF
COOLING WATER INPOUNDS X CHANGEIN DEGREES FAR.

ee wee
M ecu. Err. a oS

THeR LFF. = THERMAL EQUIVALENT OF

BRAKE-HORSE POWER DEVELOPED ~

BY HEAT SUPPLIED

ONE GALLON 69 TEST GASOLENE
=5. ac*™

CosT PER W.P PER.HOUR*® POUNDS OF GASO-

LENE PER HOUR aeak ain
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