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THESIS



Ob ject s,

The cbjects c¢f this test were to determine the
relative efficiency and te relative regulaticn ¢f the
Throttling ani c¢f the Hit and Miss types cof gcverning when

aprlied tc¢ the swie erngine,

Apprarataus,

Engine,

A6 H.P, (51/2" x 7 1/2") engine of the hcrizen-
tal type made by the 0lds Gas mwer Ocnpany of Lansinz was
used, This engine as built for Hit and lliss gcverning is
equipped wit» two 29) 1lb, fly wheels 32" in diameter, while
for Tnrottling geverning 350 1b. rly wheels ¢f egual diameter
are fitted to the same cerank shaft, “he engine as used thrcugh-—
cut these tests was fitted with the latter, ™he c¢ld crark
shaft was scmewhat 1lizht for the heavy wheels as evidenced by
the vibraticns but n¢ trcuble was experiensed froin this scurce,
The enzine was otullt to run at 425 R,»,:. However, the effi-
cien2y curve cf the generatcr uced as a pecwer atscrber was
rlectted at 125 velts and, with the pvullevs at hand, it was
necessarv to run the enzine at 475 R.?.M, in order t¢ bdbring
the generatcr ur to ncrmal vcltarme, The iznitilon was of the

S5

Jump spark tvpe, Fuel was surplied tc the eylinder with a

264310

- -



ump discharzirs into a reservoir in which a constant level
was maintainsd by means cf an cverflcw leading bask tc the
surrly tank, The gasoline was piped frcia this reservoir
directly to the nesdle valve at the tase of the cirtureter,
Jarket water was supitlied frcin the main, Eilther tyve of gov-—
erncr was ea3ily aprlied to this enzine, Both were of the
centrifuzal sinzgls welght type mounted cn fly wheel, The
tall on the Throttling gocvernor was about three times the
welizht of that cn the Hit and iMiss, A separate tvpe of car-
bureter was used with each gecverncr, Fcr s3%Xstch 8e2 vlate

Sann

Switch board,

The volineter and the anuster were beth c¢f the
WVeston switceh toard type. The 1limit of the vcltuster was 159
volts while that of the aiLieter was 250 amperss, As no cur-
rents excesding 3) auperes wers us2d the rangs ¢ the 1instru-
iment was much greatef than desiratle, A shunt field rhecstat
was usa2d for vcltage ccntrcl, The switch bocard was conrected
to a bank of avtout cne hundred 16 c¢,p, 110 vclt incandescent

lawps which constituted the lcad,

G=nerator,

The generator used fcr lcad was a Crccker-Wheesler
fcur-rcl=, compound wound, direcet current 9 K.,¥., nachine de-

sizned to gzive 125 vclts at 950 R.P,M. The dialeter of the



rulley was 16", Fcr efficlency and B.H.®, curves see Plate II.

Reducing Moticn,

A reducing motion of ocmwen type was used, A 3/8"
steel rcd was screwed 1intc the pistcn and lccked with a Jjam
nut, 7This red was led out parallel with the axis cf the
eylinder and bent tc meet the herizontal lin¥ which in turn
was pivoted to the vertical link, The last was pivcted to
the enzine base, Due tc the hizh speed and the reduzticn of
area by threading, the lead rcd, after the engine had run a
shert time, whipred off at the pcint whers 1t entered thre
pistcn, Tc remedy tnis a new rcd was made by welding atcut
2 1/2" of 5/8" wrought iron rod to a 7/16" wrcugnt iren rcd
and leadingz the latter to the link ac terore, This arrangemant

was rigid and prcved very satisfactcry,
Indicatcr,

A Thempscen indicator was us=24 with pistcecn area of
1/4 square insh, making the 100# spring with pistcn areu cf
1/2 squars ineh equivalent to 200#, -The connecticn to eylin-
der was made by a shcrt pipe tnrcugh back ¢f z2citustion chan-
ber about 3/8 ¢f an inch abcve the spark plug (Ses rlate ¥III),
This arrurgement 2llowed the spark to Junp frem spark plug
to indicator pipe which was remedied by placing a glass tubillrg

over the spark plug, 7The object of running pipe into eylindzr






at this pcint was to avoid going through the Jjacket, althcugh

the latter wculd te advisable to aveid trcuble with spark plug,

Tachcmeter,

A tacrcnmneter was used direct ccrnneztsl t¢ engine
with a flexible spring ccupling ccnsisting c¢cf a small gener-
atcr sc designed as tc give voltage in direct prcportion to
spesa2d, a milii-aiueter fcr reading the speed directly within
1l R,p.M,, and a resistance which was prcvicusly deteruined,
The tacrcmeter shcwed variaticns on differsnt lcads very plain-
ly, and during ea2nh cycle, althcugh not the precise variaticn

beciause of inertia of the ne=dle,

Speed Indicatcer,

AS 4 creck for the tachcumeter and in order to
determine the belt sliprage, speeds wers taken simultanecusly

from the engine and the generator with Starrett speed indicatcrs,

Water Tank,

A cylindrical sheet 1rcn tank was used fcr deterniin-
ation c¢f the amcunt cf Jacket water used, "his tank had an
outlet at the vcttom and an overflcw near the tcp., The tank

was calibrated and ccntained 218# between overflcw and cutlet,



Ccalitraticn of Instrurent,

The voltmeter was calibrated bv the pctenticnmeter
methcd and the ammneter by dirsct cecmpariscn with a standari
instrument, Tor calibraticn curves c¢f beth instruuernts ses
rlate I,

™e indicatcr sprinz used was calibrated ccld on
a test pump since thers was not a sufficiently hign pressurs
at hand tc calibrate 1t hct, The spring was fcund to be
slightly stiff but, as a sprinz is weakened 2 to 3% by heating,

this error was practically ccipensated,
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Qu ar ter Load - Throttling Governo r,
witoh board | Jacket water Gascline |Revoluticns
Temper—

e atures % Engine \\E
RS N NSNS
N RN NIRRT R RN

RN S »\\%\ N N \\\ \\ E\( N IR BN \\] \ \b
RN BN EC N R AR ¢ SN N
NMNAININEIS NEYEINAIL
9-331126/ 2.8 | 3 | 52 |150 55 | 31,25465 .88
9-431136]2.8 | 6 | 52 |15 56 470 (466 {925 54 |5.86/,88
9-531125/2.8 | 4 | 52 |154 59 465|465 |922 22 |2,30.873
10-031125{2.8 | 6 | 53 {154 60 465 {470 |926 64 l6,76.873
10~13 {125|2.8 | 6 | 53 |148 63 4791467 921 |72 7.54.873
10-33 |126|2.8 | 8 | 53 |156 63 470 {467 1934 38 [5,94,88
10-33 126{3.8 {10 | 53 |149 66 465 |466 (932 55,55 ,81,88
1043 |126|3.8 | 6 | 53 [150| 218} 68 465 [461 1929 55 ,516,8 [.873
10-53 |125|3.8 | 8 | 53 |152 69 465 [468 (932 6 e,esf‘avs
11-03 |125|2.8 53 |147 70 465 1467 932 ‘65 6.8 (873
11-17 |125]2.8 53 |147| 113 | 71 |25.35465 62,5/6,53|, 873

Averages &

i 99 8%
Tctals 6.3 55 [151{s331 |64 [6.00] }66 939b6.5 |5.99 «

. ‘verage belt slly ,333
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Xalf Load - Throttlling Governor

Switoh board)Jacket water|Geecline | Revclutions
TellDeT—
atures Engine | »\&
Y IR R N R R \ X A \\b@
R RN NATHR NN
S\\\k\ggki\k NN HIREE
NHEINNMHNE RN SR EN
5 q
1-50 |134}11.1} 6 | 52 J167 7o |39.25|4%5 62 |6.822.82
2-00 [124}11.6! € ! 52 J149 70 472|468| 935 |68 | 7.15 [2,94
2-10 |123{11.11 5 ! 52 |131 1 470|a70)937 56 |5.92 [2.79
2-20 [123}11.11 4 : 53 {167 72 473|468| 934 [64 |6.73 |2.79
2-20 |124]10.6] 5 | 53 |170 73 anslavoles1lre |7.62 |o.69
2-40 [123]11.1] 4 | 53 {149 "5 a7olavoles7 64 |6.76 3,79
250 ha7l11.6] 4 { 53 liszj218| 75 a70le60]934 jpo |e.34 [3.02
5-00 {136}11,8] 3 | 56 |158) 76 a72|471| 937168 |7.31|2.98
3-10 |13711.1{ 4 4 51 }183 " avol 470l 936 {58 |6.13[2.88
3-80 |125{11.1] & | 50 |193 76 470|470} 932 66 | 6.98]2.84
5-30 |125{10.4] 4 ] 50 }140 &l avslam) o7 le6.5{7.05]3.66
540 {12ci11,1) 2 | 51 l149 77 arclac] o3 les |7.19)2.84
3-50 [154i11.6] 6 | 51 [147|818] 78 am2lavol 93260 |6.34)2.94
4-00 j135{11.6| 8 | 52 |165 77 avolari| 933 57 |6.04|2.96
4-10 f2s{11.1} 2 | 52 {165 78 a70l470| 935 |61.5]6.50|2,.84
420 fgal11.1} 3 |52 {158 78 amolami|ozz I65 |5.83|2.82
4-30 heaf11.1} 3 | 53 j158 77 4701470] 933 J62.6 |6.61]2.82
440 has4f11.1, 8 |65 |165 78 a70la70l 933 7.5 |6.07|2.82
4-60 fl24 11.1' g |51 1163|218 | 78 arolamiloze b1 |6.47]2.82
5-00 1z+ 10.6{ 5 | 51 {163 78 470| 471] 936 |62.5|6.63] 2.69
5-10 [134|10.6{ 6 | 51 {169 wg | . lavolami|ezsales |e.88]2.69
5-20 u: . 166 M.S‘O%ﬁ
Averages, & N ol s3 eso | 7 470 935 Jp2 6.[_8_‘_6_5_ 2,88

AvaTare belt s8lip .53
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ThreeQuartersLoad-Th

—

R

rottling 6Governor

Switch board
4*‘

Jacket water

Gascline |Revecluticns

Temper—
atures § dngtig %\
\
Q\QQE\ kwkg\g\
INEI L AN IR A NN
A\ N B N \“\\ N AN B R ' '
NSNS MR NHAENE
2-55 12+ 20.5) 3 | 52 |123 65 136.75 4708472032 |78 |8.28}4.57
3-05|124 20.5| 2 | 52 |127 57 470]475)924 85 [8.46 |4.57
3-15 124 20.5] 2 | 52 f12% 69 470)467|934 |76 |8.03 W .57
325 1123120 | 2 | 52 {138 70 4681470022 30 8,46 |4 42
3-35 [122} 20.5) 2 | 52 [138]|218 | 7 eela69[972 br5,217.94 b .50
5-45 1231 20,5} 2 | 52 145 79 470la69]930 2 7,60 k.55
3-55 P82|20.5| 2 |52 f157 70 esfesmozo b 820 t.so
4-05 f23)20.5| 2 |52 |17z 7z 4681469 [935 s 8,02 k.54
4-15 123[ 20.5] 2 | 52 |147 72 468l468)934 |74 7,78 lu 54
4-35 123l 20,5| 2 |52 |izs 75 4e8la67951 14 |77 k.54
4-35 Q2312).5) 2 | 52 |136 72 4681469 [934 Lo b.se 54
4-45 f22[20.5) 2 |52 |19 73 468469 [os5 72 W60 k.50
4-55 320 .5] 2 | 52 |147 75 68| 468| 933|753 |7.68)4.5
5-05 129 20.5) 2 {52 |131|218] 73 468]469) 923|735  |7.70 {4.50
5-15 [124] 20,5} 2 | 52 J121 73 469} 469933 |76 |8.03 4.5
5-25 122} 20,5] 2 | 52 |125 73 47046893170 J7.37 .54
5-35 f24f 20,5| 2 |52 |132 73 sesl4ec]sz3|7a  7.59 h .57
5-45 22| 20,5| 3 |52 |150|218 | 75 s68)468) 972|7a  |7.78 }4.50
5-65 p4l20,5] 2 |52 |17a| 35 | 75 e.25 jes 73.817.79 4,57
H
Averages %
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Pull L

ocoad -

P

. e — S0t~ - oo

Throttling Governor

Switchbboarad ]Jaoket water

Gascline |Revolutions
e -
tures Engi?? \g
\ v v\
. \Y
YIRS W\ AT
NN \\ IR A NI .
R RN AT AN R A R N B
N NN o N NI I \ \*Q
§ § N *\gi TS \§ \\\E’\ \§ \§ §\\\ g \\‘ .
NI RO NS AN RN A B AR B N
10-65{121|27.7; 2 37.75 1467 5.71
11-05{12027.7 2 |52 186 61 468|465 |922 | 76 | 7.98]5.68
11-15{130{27.2} 2 |51 1165 65 470 466 |922 | 765) 8,00(5.57
11-25{120{27.71 1 {51 {150 65 4651467 033 | 78 | 8,175.68
11-35{120{26.9; 1 {50 {145 68 467 {465 [oz4 | B0 | 8.36(5,50
1:-45|119|27,3 1 152 {145 69 465|464 |927 183.5]| 8,73 [5,51
11-58{120|27.2} 1 |52 |187{218 |70 46s |463 |932 | 82,5] 8,60 |5.57
12-05} 12z0|27.2] 1 |52 |168 79 467|465 4922 76 | 7.95[5.57
1215 119l27.2} 1 {51 fies 70 465|464(922 | 73 | 7.6215.51
12-25 119|26,9} 3 !51 |131 71 a65|465]023 | 84 | 8.79)5.45
12-25 119{26,9) 1 |52 (125|218 |71 466|464 |o24 | 88 | 9.185.45
1243 120|26.9| 1 |52 |120 71 465|463 1923 | 76 | 7.9115.50
12-55] 120|27.2| 2 |52 {143]218 |71 167|464 |930 | 84 | 8.76)5,57
1-08 119{37.2} 1 |52 |131 & 165|464 |921 | 92 9.61'5.51
1-13 120l26.9) 1 |53 {129 73 4ss|asa oz | 72 | 8,1115,50
1-2¢ 130l27.7| 1 |53 j131)218 |74 ho5|463 921 | 90 | 9.37{5,68
1-38 120{27.7| 1 |51 {187 74 65|464 |920 | 80 | 8.35{5.68
- e 61
145 121|27.2] 1 |52 1239 74 65(465{918 | 80 | 8.36(5.6
1-69 121l=27.7| 8 |52 131 74 65|464 |021| 82 | 8.56{5.71
3-0d 121]|27.2] 1 |51 [1237|818 |74 g7|a61]oz2| 80 | 8.2915.61
5,71
2-1§ 121|27.7| 1 |52 [134| 50 |74 66 80 [ 8.3415.
23.3
2-29 . B
Averageg & .. |y 3 |sg |143|1140{71 [14.5] |464|932] 87.9] 8.44]5.58

Avaracs balt

alipy 647
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Ooverload - Throttling Go¥Yernor,
Bwitch board |Jacket water | Gasoline [Revolutions
Teluper—
atures Enginf N
\ \ \g Sh\ ci\
\ )
AN \Q\ ‘QR \ ‘k A \ \w \ \
\
%gwkx\§\§§N\xQ
N AN AN N R\ \ N AN AN N \\l \ \\\
NX X RN IR} g N § NEBEERN . \\\
RIS~ Ny N IR YW NESRRAL
6-15 116l 34.5] 3 | 51 {104 65 |34.87]|460|452]894 | 90 |9.16!6.65
6—25|118l34.5) 1 | 51 fi27 65 460|457|901 | 92 19,37 6,76
6-35 |117134.5) 1 | 50 {129 55 460|455 1892 | 90 9.2218.70
g-45 [118{34.511 | 52 |118 56 460459 993! 85 9.08)6.76
6-55 [117|34.5) 2 | 51 |121 65 460 9) ©.23'6.70

|
6-59 199 29,75 §
i
!
3
4

—— | w— — ——— "t

[
Averageg & 1o | 1,4|s1 limofioo | 65 | 5,23 ]456 lses | 90 _(9.216.71

a1+ aldn 1 B4
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Rerort of Test-Throttling Governing.

Load

1/4 {1/3 |s/4 |Full] over

puration trial, hra, 1,66) 3,5 3] 3.5 .733
Jacket water, tctal 1lbs, 331 820 689| 1140 109
" ¥  rter hr. v 193 234 220 326 149

" * terp. entering F° £2q 52 53 52 51

" " v leavirg F° 1519 162 140 143 pAv

" * range ¥° 9 108 a8 91 69
Revoluticns, tctul a0 le00ncle4200127500{20080
" " rer hr, a75enlogzool{28140|278401 27360

" u " min, 4¢€€ 470 4€9 464 456
Exyplesions, totul s2200149500)142250}48750] 10C4L
v ¥ per hr,. 12000114100]14372 12950 18C80

u u " min, 233 2251554, PREC 78

Thermal equiva,, 1# gascline 3.T.U.] 1959019230 19s90f1e2¢ccl 19220

Laximum effective presSs.yibs.84. inf 116 130 154 374 42€

ccupressicn Tress,,1bs.s8q. in. 58 56 58 64 €5
WJ.E.P, pewer stroke A 6.5 62,6 75,1} 87.9 90
I.H.P. 5.92f 6.63) 7.87| 8.44 9,21
By,H.P. .881 2.8 4 . 531 5.08 6.71
Fricticn horse FOWET 5,001 2,01} Z2.34 2.86] 2,50
teananical efficiency, Pel cernt., 14.85) 42.5{ 57.6 65.11 "2.9
cas per 1,F.P. Pe€T hr. 1bs, .61 .51 45] .491 75
" " B,H.P. " " v 4.09| 1.19f 778 L6911 1,04
rherral efficiency from 1.H.T. 21,6] 26,1} 79.6 2€.6] 17.7
wcrk dcne

rfricieney of enginepis™4n fuel A
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quarter Load - Hit and Uiss Governor
witah board|Jacket water | casoline [Revolutlons
Temper-
a 5 b
ture \ ng:lrig \ﬁ\
{ 3 AR
\ W% AN AN
NS R N N A R RN B IR
RIRENNAR NN
N \\g NI 3 NIER \ NN %v&& AN \
N NI IR 3 \ ' \
N R Y R LS }g \\ N R AR §¥* \

N ) .
NEINERINNREN NINARY YN~
300 |126|/ 3.3 | 6 | 52 |140] 66 |37.75{475| 472|937 1.03
5-10 |136|2.9 | 6 | 52 |104 66 478| 475|048 .91
3-20 |136]3.3 | 5 | 52 |1lo0 66 478| 475] 945 1.03
3-30 {127/3.3 | 4 | 52 [158 67 475| 476| 944 1.04
3-40 {126|2.9 { 5 | 58 |138 68 475 476] 947 .91
3-50 {126|3.3 | 5 | 52 |145|218| 68 478 479 957 1.03
4-00 haelz.3 ; 5 | 52 |134 68 480|479] 957 1.02
4-10 '126/3.5 | 5 | 52 {136 69 a8l 477 052 ? 1,03

1 | :
4-20 i26l2.9 t 5 | 52 (140 69 478|477} 952 i .91
4-30 lize|z.3 !5 | 52 |140 69 478} 476 950 1.03
4—40 1126)3,3 , 6 | 52 [136 69 478 476 952 1,03
L [
4-50 1126{3.3 | 6 | 52 [140 69 478|478 954 1.03
}
5-00 hgel3.3 | 6 | 52 |158{218 | 69 478} 477|953 1.03
5-10 [12612.9 | 6 | 52 |149 69 478! 476} 952 .91
£5-20 {126}3.3 ; 6 | 52 |149 69 478! 476] 953 1,03
i .
5-30 f1z6;2.9 | 5 | 53 |125{109 69 3,75 1475 .91
i
i
?

. 295

ivarace belt 8lip ,002
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Half Lhcad-Hit and Miss Governor.

Switch board} Jacket wateri Gasoline | Revclutions
zéﬁ?gs— Engini \§
\ N S
SR B PR
NIRRT A RN R NN
\ NN RIE N AN R R R AN
NN RN N A R RS N AR
NN RN NN NN RN IR
8-35 |125|11.8| 4 | 51 |111 61 |29,75|477| 476|949 2,87
8—45 |125|11.1| 4 | 53 |168 61 475} 476|946 23,75
8-55 |125|12.6| 4 | 53 |145 63 47514751950 2.87
9-05 |125}11.,1| 4 | 53 |138 €5 47214761947 3,75
9-15 |i25f11,1| 4 | 53 |138 66 4751476 {950 2,75
9-26 |l125(11.1| 4 | 52 |136 67 476|475 949 2,75
9-35 |124|11.1] 4 | 53 |132|218] 68 475|476 |947 2,72
9—45 |125|11.1] 4 | 54 |148 69 475|474 |946 2,75
9-65 |125|11.6| 4 | 53 |144 71 4751476 |950 2.87
10-05 hi2sf11.1| 4 | 53 |144 71 4751477952 2,75
10-15 h2sl11.1| 4 | 54 |146 "2 478 2,71
10-25 |125)31.1| 4 | 54 |146 72 475|476 |952 2,75
10-35 |1R5}77.1| 4 |53 [146|318 | 73 477|477 |952 2,75
lo-45 |127111.6]| 4 |53 |152 "3 476 2,92
lo-65 [127|11.6| 4 |53 |149 73 478|476 |958 2,92
11-05 p25f11,1|4 |53 |152 75 477 2.7
11-15 p=26f11.6|4 |53 |152 73 477 |481 |959 2,90
12-25 p26pi.e|4 |53 |148 74 477 |474 |950 2,90
11-25 p26h1.6|4 |53 |140 | 218{74 2025|477 |476 |950 2.90
Averaggs, &1a 4 s 9,4

rverage belt 811p-0
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T hhree Quartersload-HitandMdMiss Governor

switch board | Jacket wate}ioasoline Reve lutions
SRS f——
]
VRS { 3 \g ’°§§
*%ﬁ“ﬁ\\\\\\\\gk*ﬁ;&\‘
‘ N
QIS R R S e AN ¥ N
11-09121} 20 4 | 53 |136 59 {30.5 |465| 470|938 4,35
11-13121 20 | 4 | 53 |136 B2 65| 471 938 4,35
11-20131'19,7} 4 | 53 |140 64 465| 472|940 4,38
11-30{121}19,7| 4 | 53 |118 66 470| 471|938 4,28
11-40l120|19.7| 3 | 53 |134|218| 67 456| 472|940 4,35
11-50|119{19.51 4 | 53 |215 68 450| 471940 4,16
12-00j120{20 3 | 53 {188 68 425| 472|939 - |4.31
12-10{130}19,7{ 4 | 53 1160 69 455| 471|938 4,25
12-30{120]19.7| 4 | 53 {169 70 460| 472|937 4,35
12-30[120119.8| 3 | 53 |184 71 450| 471|938 4,30
1240)120{19.7| 3 | 53 |188 "2 460| 471|987 4,35
12-50{120}20 4 |53 [172 "2 455| 4721939 4,31
l-o0f119 (20 4 |53 {165(218| 73 460|471}936 4,27
1-10020 19.5| 4 |53 |170 "3 455|472 }959 4,20
1-30[119 |20 4 |53 {160 73 460|472 1939 4,27
1-30p19{19.6| 4 |53 {181 73 460|470 938 4,16
1-40/119{19.5| 4 |53 {162 73 462|473 j941 4,16
1-50[119{19.5| 4 |53 |162 73 467|472 989 4,16
2-000119119,5 | 4 53 {169 |300 | 78 30,25(4651470 [938 4,16
"eragego%als 5,81 53
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Full Load Hit and ¥1iss

Governor,

wwyclm n
Temper-— 1 T \
atures | Engi |
v nﬁ Y h [
: \ Nk |
YR 2 NI |
AN N § BN \ RRN |
R R RN N A R R R A N
YRR ¥ N N R \\ﬁ\i\&-
NI T NS R RN R LRI
QLR W T R ALY
= b A M
7-05 1233 (31,95 (52 [140 56 |35.25 465|463 |926 l6.53
‘
7-15 {125 |31.9 5.5 b2 h4o 57 465|466 |925 l6.53
7-25 |123 |31,9 5.5 52 [166 b8 468457 [925 6.53
7-35 N22 [31.4 5.5 b2 [l68 62 466|466 iszv 6.37
745 |195031,4(5 [53  [154] 01464 465|466 (925 6.37
755 ho1{30.0[5 |53 f154 65 164|465 (022 16.22
8-05 21 (31.4 5.5 |53 [154 67 463}465 924 6.32
8-15 N21(31.4 |5 |53 [154 68 464|466 |925 6.32
8-25 0120 zo.sis 53 [166 69 164|265 (926 6,17
8-35 ho1lso.95 53 172 218f0 465 |465 [025 6.22
845 f21 30,9 |53 l161 59 465 [167 [925 6.22
8-55 h21 130,95 B3 [157 no hos 451 foz6 .22
9-05 |120130.9|5 |53 |154 1 Bs5.75 1465 [465 (925 6.17
9-15 |120|30.9|4 |53 |150| 21811 es ;we 924 6.17
9-25 l120{30.8|5 |53 |161 72 lss lass 25 6.17
{
9-35 lz0l30.2|5 |53 |170 2 [23,25/265 465 P2t 6.17
945 |119130.4(4 53 168 "3 463 :465 924 6.03
9-55 hig|z0.4|5 |53 |161| 21873 465 }465 925 6.03
10-05 hzolz0.4|5 |63 |164 a b3 lac7 B26 6.07
10-15 fzols0.4(4 [63 |168 4 hes W66 26 6.07
10-25 019)30.,4|5 3 172 74 44 K65 925. 6.02
10-35 P19 (30.4 3 |168) 20074 |18,75463
WeraggSiX1, 4.0 b2.o|160 8.5|/6.50] 465925

rvaraca balt 8lip .0004
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over Load -~ Hit and Nises Governor,
witch board | Jacket water| Gasoline | Revclution
%’338%‘ Engini \
\
v RS
\ \ \‘1 ) \\\\ ) \
SR L] RS
NN WER Y N N | R \\ NRE LR
v @ DU IS B SN | §R il 3
NI Q \\Q \k N §> \§ N \§ N &\\\ x| X
NIEA SRR S NESRANERE
3-451131{37 4 |53 185 73 27.25| 460| 469|927 7.29
3-551121{%6,5] 4 {52 200 74 455] 467|928 7.18
4-051130|37 4 |52 152 74 450( 468} 939 7.31
4-15(121|37 4 |52 1491 218174 450] 467} 925 7.29
4-251121136.5] 4 |53 157 74 4501 4681927 7.18
4-35 121137 4 |52 155 74 468|927 7.29
4-45 1131 |37 4 52 157;141 74 21.50 468926 TeR9
ive es & )

.

SN .
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Report o¢of

Tes ¢t

Hit and Miss Governing

L cad o
1/4 ' 1/2 | 3/4 |Full | over
Duration of trial, hrs, 2.5y 3,01 3.0] 3.5 1.0
Jacket water tctal, 1bs, 545 654 636} 1072 359
v * per hr, V 218 218 212 3086 359
¥ " temp. entering F° 521 53.5 53| 52,9 52,1
" y " leaving r° 1371143,8 le4 1e0 165
" * range F° 85{ 90,3 111§107,1{112,9
Revelutions total 71400 {85680 (8478c)c7e50! 28080
" * per hr, <8560 128560 128260127200 28080
" . * min, 476 476 471 465 468
Thermal equivalent
1# gasoline B,T.U. 18290 |19290 }19290 (19290119290
D.K.P. «993 2,8] 4,251 6,23 7.25
Gasoline per D.H.P,
ber hr, 1ibs, 2,424 1,13)] .804{ ,757] 793
work done
Efficiency of enginﬁeat Tntwel 4 5.4111,7| 16,4 17,4 16.6
o
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emark s,

rreliminary run,

A twc hour prelininary run was mads to assure that
the engine was running normally, The enzine was new, having
just DPeen erected, and had never bezn wcrked out on the stand,
This fact expléins tne high fricticnal hcrse pewer and ccnes-—
quent low nschanical efficiency of the early runs (3See Plate
V1l) which respectively deéeminished and inereased as the test
progressed, On the preliminary run the engine was set to
ignite at 390° befors dead 2enter, Even at this point, hcwever,
the cards shcwed late igniticn, The spark was then set at 36°
and the cards showed the igniticn to be ncrmal,

The effect c¢f the temperaturs ¢f cocling water wus
rartially shown by the fcllowing experiment:

The sengzins was cverloadel witn the Jacket water at
about 212° ¥, The mixture was so proportioned as tc cause the
engine to miss fire atcut five times per minute, The jazket
water was then gradually cooled, At atcut 1090° F, the engine
was explciing every cvzals and the speed decreased until, fin-
ally, with the temperature at 53° the engine stcpped, Since
the mixture remained constant, this gradual decrease in the
power developed by the engine was withcut dcubt largely due
to a decrease in the efficilency of combusticn with the lcwer-—
ing c¢? the temperatures, but the £inil stopring of the engine

may have bs=n partly due to the tightening cf tre pistcn with
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the contracticn ¢f the cylinder,

The maximum power tnat cculd te ¢ttained freml the
engine while runring Threttling was 7 1/2 H,». but when run-
nihg cn Hit and diss gcverning 8 1/2 H,o, was developsd with
ne difficulty cther than a slight drop in spes=d,

i /s 4 / .,4,” Pl - -
Ir we// oe #olsced CEHTLE PO OIS pers foff.eﬁ

/ ’ . < N
, -+ v > '
torecst ol //76 Tes 7 O)l/ ///‘ ® N s (Toser? 7 top ,_;’75

./ . -
FEISCZ  THEFE WS 100 S lor 6‘0;’/777 Jf

/ ) L LS
2IIT o) S //a/.fv/7
L, , , / ’

. g / ’
371y wess //07 The cvinger ressores. whies uere comsider

4/4’ Ay/:f’ Loz cr e f??’ﬂ/f//ﬁ/ Tes 7



f { ‘
/ T (eapoees) syer
. |
SR i B R o
1 '/W N
,, ®
_ S
| 3 L
! S, | B
| N
w | smi
I ! XNE »
| 3
H ] 8o ¥
| _
4, | “
| | |
| _ |
W “ ”
\w 4 18 -3¢ M | P 2 P38 FEY SRS %\ e m °

(Papo04200) o2ty







B S S S s s —————




7Y

EfFhere

Brake Horse \Power:

e s e
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Al cards faker with 200 s Sprirrg.

MEP 655%ber 77 MEP 72%ber 7"

Quarter foad.

MEP 68%ber0° MEP 72%4er 7°

Half' load

MEP 78%ferT”

 Three Quarters Load

MEP 92%per 0° MEP 82%per 1”7

Full Load

MEP 92%per 0" MER 90%per 0"
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