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Problem

Tb* problem of standardisation of household

rmo&Awmi for more than two decades baa only

ly bean actively engaging the attention of tha home

or. Because of ita relative newness it la not surprising

that the question of atandardlaation for cooking utensils

has had aa yet little attention. Any atandardlaation of

alee of cooking utensil, whioh will be suited to the emoun

of food to be cooked and the burner to be need, oust eon-

aider how heat can be utilized beet and bow waato of fuel

•an be eliminated. Thia study was oade as an attempt to

establish certain relations between the also of battles of

a given type, the maes of water to be heated, the kind of

natural gas burners used, and the gas oonsumptio

tain gas pressures.

Review of Literature

Previous investigations emphasise that in making any

\ study of utensil efficiencies It is l possible to separate

utensil efficiency from that of the stove, and the condi-

tlona under whieh it la operated, the construction and op.



oration of the stove are vital factors in producing uniform

results in Kettles. For example the position of the burner

relative to the utensil has a marked effect on the effi-

ciency of the utensil. The Bureau of Standards (3) found

that as the distance between utensil and burner Is in-

creased there Is a decrease in efficiency due to flame con-

tact* The decrease in efficiency caused by moving the u-

tensil from 3/4 inches to a position 1& inches away, a-

mounts to about 15% irrespective of velocity of gas. Should

the velocity of gas be increased at the 3/4 inch position

there is a lowering of efficiency. This is due to loss of

heat by radiation and convection when the flame extends to

the sides of the utensil. Figure 1 shows the temperatures

of the various parts of a gas flame as is given by McPher-

t. (10)

157 0"___

14501 \

Figure 1. Diagram of Gas Fl
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XT the burner is adjusted so that tee flene extends to the

side* of tho kettle, the hottest part of the flan* is not

In contact with tin kettle. A good flsne depends en tho

adjustment of tho air shutter, tho velocity of the gas end

oondltion In tho nixing chsnssr. All ordinary fuel gases

aro a alxturo of naturally occurring or artificial gases.

lateral gas won used in thia onpofl—nl» and by for tho

larger par cent it soethane. The following equation given

Unisooon (10) ehove the relationship of

for imiifwi eontbttetlont

1 vol +2 vol—fl vol «f 2 vol

Since air is only shout 1/8 oxygon it ia obvious that ap-

proxinetely 10 velnnes of air are neeeeeary for oonplete

eawbuetion of X wolnne of the natural gae. The composition

of the gae deteraines the voluas of air nooaeeary to proper-

ly support eonbuctlon. The Bureau of Standards (5*4) cites

the position, length, shape end also of tee orifice, the

design of the injection tube, diaension end shape of burner

heed sad tee total area of tee flene ports as factors which

affect the heating value of a gao flene* If those feetore

ere controlled it le then possible to deternlne the condi-

tions for tee naxlaum efficiency of tho utensil.

(9) in



the weight of the kettle used five aluminum kettles of vary-

ing weights on am electric stove. They found that the ther-

mal efficiency of heavy and light weight: alnmlnam kettles

with iwmmiI t<*^**^ the mm cftuftcltv anA dlantttflf vaa iMMfti*

nately the They also found that evaporation of eater

free the kettle iHcento upon the tightness of fit of the lid

rather than on the weight of the kettle* They conclude also

that vaterleee eooklng nay be done in light weight kettles

as veil aa heavy provided the lid fits veil* Oood (6) in

similar tests on a gee stove with four

kettlee, one of light and one heavy weight

and one of heavy and one of light weight enamel, fomnd the

alight difference of 9^ in thermal efficiency of the light

and heavy weight enamel kettlee* For the aluminum kettle

the heavy weight showed the greater efficiency. It is in-

teresting to note that after the light weight alnminuai ket-

tle was roughened with sand paper it showed an Increase of

!•«£ in efficiency, while the sane kettle blackened on the

bottom showed an Increase of S.3g In efficiency. Thie wee

probably doe to reflection of heat by the brighter surface.

Brighan (2) found in her study of electric stovee that an

ordinary enameled or niokled copper kettle held heat better

than erne of aluminum end she reports also that it abeorbed

heat mere slowly on an open coil then for a closed coil.



She makes the ststsnenft that straight aided kettlee

loss surface for radiation and are aore efficient, and that

flat bottom pans of the proper else and type are a saving

of electricity. A pan with a disaster at the heating sur-

face equal to or a trifle larger than the heating unit is

beat. Thm kettle should he heavy nough to prevent hudd-

ling so that it will at all tines fit flat on the heating

unit. Brlgnen also found that the heavier kettle heats as

quickly as the lighter one and that it holds the heat long-

er* She brings out the feet that close fitted covers ere

an economy of tine end fuel.

Belderstott (1) make* the statement that efficiency le

not due to the thickness of naterlal of which the utensil

is node but rattier to else of kettle in relation to sine of

the burner* she* however, dees not cite proof for the

KLoemer (3), 1917, in hie work with electric

shows that covering a kettle while heating eater gives e

gain of fron 10 to 86 per cent in efficiency In the utensil*

In his test he used two aluminum kettles 6 inches in disas-

ter and 5 lashes in depth. One kettle was new while the

ether ens discolored and dented* On the open unit the new

kettle showed an increase of 8*4S$ in officieney over Inn

other while on the enclosed unit the difference In effi-



•

clenoy wee nuoh
i
greater, 13*8f5. Be tBaatftara that thia

difference la doe to abeorption of heat by tho old kettle

on the open nnit while the bright aurfaoe of the new one

reflccte beok ea•a of the heat.

BR v~i ""Tioii

In testing the fuel value of gee e narssni Antoraatic

dee Calorimeter, Be* 87W y a Sargent ^e% Teat Qaa Meter, a

laboratory balance, e Toreion balance, style 4420, 86 lbs*

espial Ij greduafcad to .01 of a pound, a aereury beraaeter

end Fahrenheit taarnanitar ware uaed* For all the testa a

gee stove of standard nates, with cloaed wantfold, waa need.

The buracre were star shaped and the tacts ware made on the

two at the front • the diameter of the regular burner waa

4-1/4 lnohee and that of the giant burner waa 5| Inehee.

w*0mmmm nwad wee next to the oven. The beware

were 8-3/16 Inchsa fren the utenail. The mixer and cook

ehowing the apeed and orlflee are Illustrated in Plate Be* 1*

The orlfloo, one of the adjustable, cJ-nir el type, waa 1/16

inch in dianster ant fitted with a apud which reflated the

vcianeof gee golat to the mixer heed. The air shuttere

were alao adjustable. The touparature of the flaae wee



tmlafl tar laaane of as Xpoo. ccnetantan MiiraBB nanla end

Leede ft liimwm pe*efttiOB*tor. *he feettlea eere of

weight •Ifrtuwi with eoavex aldea and flat bottoma. The

flhpfaatarietloe of the k»ttlea are ahoaiag is Table X*

_«_- ^ *Mfc> *> .ate «MaBB"*BHHl.a0MHHk .Am ^afta.**& .Bat at a^aama»"*BBBl .aa> '.aaaak ft* jKjift

TABLE X* MRSS CH*R*CfK?I>^TICS

C<

Diss* Bet- Dian. Thick- elal Actual
Kefe-8otteei ton Top Depth ol^ht neae Lab.Cap. Cap*
tU Inoheo So.In. Inohoa loifeoa foundo an Qaayt ,»qart

A 88*5 11-1A5 7~V*L6 1.761 1.SM 12 11X15

B 7 St.Q 7-7/& 4-3/4 .8135 .995 4 3.334

€ M 17*3 7*1/4 3-fl/B 636 1.046 | 2.136

Tlsa ajjoaiatiua was arrenoed in a earner of tho laboxe>

^Peal-^lr^^ ve2^»V^V ^P^^^^P anp w.e»ai*W*"|Pwaa Wm» WAaria ^^wWJnJi^Ka *V ^a VV^MI

of praaaod wood, eeven foot high. Plot* So. II above tho

ajEren&ew-ant of anoarefeue. Tho tlao vaa gooegdad fnn a

•top aatoh.

tho fuel value of gaa la eeeential la obtaining tho

deelred evaporation la uteneil efficiencies. Cheeks on tho

oalorlaeter ahoved that nmntaa the gaa at 2 inohoa preaeuw

gave the highest fuel value. Aa the fuel value of the gaa

froa tine to tine it was neaaaamry to sake fee teat





n

thie attitude* Then the boiling point vee reached the

vetch vee etopped end motor out off. Tho voter woe sickly

weighed to determine the amount of evaporation* To deter-

mine the rate of hooting the temperature of the voter woe

noted at intervale* Bach mm vae repeated at leoet three

timee. The temperature of goo. tonporatoro of room oad

barometric preeeore vere recorded for each run. T aeh goo

vae reduced to 90* *• and 90 inches of mercury

The following fomnia vae need for calculating

the efficiency of the kettle:

Efficiency «
yf^ffifon*

I s voter heated

3 * specific heat of voter which io 1

t-o hlgheet temperature to vhloh the voter van *~oetedT
vhloh van 20v°F

ti« beginning tompomture of WT

Toete vith the name kottleo uncovered were made in a

oim&lor vay. The thermometer bulb in oil eaaee vae kept at

the center of the mono of voter*



12

Plate No. I.

wm
L/ Ga5 Cock

fULL 5lZE



13

^^^K^N&rl Jitf r it& cl B%Mk^ _ ^i

<M

•

O

•
•P
ct!

H
(X,

I J **odooc Wooo'oa i
1 % r^W^^^^^^^B^^^^^^^^^ ^^H

Ififfi
T*



14

to

eU





W

Discussion of Results

In the tests
Isede using Hal three a•hintnasi kettles on

the regular burner I it ems found that the efficiency la each

eeee was greater with three Inches of gas pressure than with

6»e Inches, this isae due, evidently, to the feet that acre

heat was utilised (•hen the fleas ems shorter. With the

highsr Dismii the flame was longer. The Bureau of Kins*

(7) classify this Ilonger flsae as an effective but wasteful

one because so sada of the total heat produced le loot to

the rirrTMiy*lTin atteephere by being sent outward and down.

fettle C and E shoiled a greater rate of Increase in effi-

cisney with three jpsads of water whoa changing from 6.2

Inches of gas pree<mre to three laches than did kettle A*

Kettle C showed a jgreater Increase in efficiency than did

8, The lesser Increase for A nay be due principally to

greater surface anmi which allows save evaporation. This

evaporation less amy be noted by coopering date In Tables

XV, VII and xvj also Tables III, xx end XXV* There vee

also greater serfs*>e of the kettle to radiate and reflect

heat. In using three Inches of gas pressure * longer time

ess required to heat the enter but lose gas ems utilised.

Per example, la heating elx pounds of water Sa kettle a



*7

with the co*««r en# it took an average off 3.8 minutes lanes*

to hoat tho water from 70° ?• to £00* F. with throe inches

of see pressure, end en average of .4 of a cubic foot of

gee lose then with 6.8 inches of gas pressure.

All kettles covered shoved creator offieieney than un-

covered. When a closed kettle is heated according to ~res-

ton (11} there is a point reach© i at «hich the molecules

which have eeeaped from the surfaee of the eater are re*

fleeted frcsi tha sides and from each other in such a way

that many find thoir say back Into the water lessening the

rate at ohich evaporation takes place, 3hem the kettle ie

uncovs>rei the nolooulea escaping from the surfaee of the

water are carried ewer by the atmosphere above end at the

same time take e larger amount of heat- The Bureau of

Standards (3) estimates that with eeeh five drops of water

that is t ifeen off as steam It takes from the water enough

heat to cool about a aouad of water 1° F. This means that

am uncovered kettle requires a longer time to raiee the

temperature to the desired point.

The tests show that there is a limit to the inoreas

in efficiency with the increase in pounds of water heated.

For example the efficiency of fettle A covered increased as

the water was increased up to 18 pounds. After this point

It remained practically at a level* 3hea the kettle wee



the tnoMsso la ef ! lciency noted steeped at nine

pennda*

There mi «a lmmm In offleieney with an Increase

In diameter of the letttle* This K*y be noted especially

fro* table XVII for three pound* ef water* The larger area

ef aurfaee probably explains thia fact.

All the fcettlee ahoeed levered effioiency on the slant

doe to the feet that the area ef the burner eae

md a greater fSToentagt ef the heat waa carried

by the surrounding air and net abeorbed. The giant

burner requires slightly longer tine end mere gee to reach

a given temperature i all the teste aa yet
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Figure. Z Comparison of Efficiency of
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*§QS£\ Giant Burner.
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fiGURE5 Comparison of Efficiencies of a.ll

Kettles Covered with 3 Pounds of Water.
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C 8 A
Kettles

Figure 6 Comparison of Efficiencies of all Kettles
Uncovered with T5 Pounds of Water and 6.1

inched of Ga^ Pressors..
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40

w 3>

20
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s/Z/X 3 inches of Gas Pressube

&&?] 6.2 inches of Gas Pressure

3 6 s) 12 15" 18

VIass of Water in Pounds
Figure 7 Comparison of Time of Heating Water »n

Kettle A covered with 3 ah» 6.1 inches of
Gas Pressure.
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TABU 11. KSftU A COVEPED 01 B898LA8 919 B9TOBB1
(8 Inefaee Ota Pressure)

Peends

y«M:„
Cubic Peet

898
Tine
BUmtss

Cubic Feet
per Hoar

Per Cent

lOTitiflMi*.

9 .040

.040

1.499
J* I'VlO

1*341

We>Ww
7.10
7.88
7.34

10*75
11.30
11.00
10.90

30*4
38.3
88*8
33*4

9 .042
.041
•047
.099.

8.880
8.481
8*978
8.841

13*80
13*11
13*74
13.11

10*89
11*80
10*89
10.70

37*1
88*3

S3
9 .156

.119
•049 8*480

80.80

10.00
10.00
38.80
18.31

10*90
10.70
11.02
10*70

37.4
38.7
88*9
89*0

39 .041
•009
.040
.099

4.300
4.449
4.879
4.889

84*00
9m^K%mMr

88*89

10*99

10.89
10.17

30*4
40*0
40.0
39.C

19 .048
iVwO
.094
•089

8*370
8*890
8.840
3.340

31*88
31*09
30*80
80.80

10*45
10*38
10*34
10.70

40.0
41*7
41*8
88*0

18 •097
.099
.089
•089

8*130
8.899
8*970
8.880

38.00
30*80
36.18
37.00

10.38
10.87
10.60
10.70

48.4
41.8
40.1
40.0

TABLE III. KETTLE A OTICOVEftED OB REOOLAH OAS BURKE*
(8.8 laches Oss Pressure)

HOB
Pound* Cufeie Feet
Vapor (Ms Kinutes

Cubic Feet
Per Hour

Per Cent
Efficleoer

•804
.158
.190

1.809 7.03
8*88

15.35
16.13
15.88

98*9

84*7
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1
*

•Hi
•UHK

•881
8.48
9.18

18.89
18.73
11.57

16.10
16.20

86.7
86.4
88.8

t
•908

4.77
4*80
4*41

18.78
16.98

15.90
18*90
15.60

87.2
50.0
30.8

IS •888
•880
.8X7

8.17
6.18
6.18

84.94
89.48
89.10

18.80
15.88
16.05

88.0
89.2
88.7

28 •881
•800
•886

7,87
7.88
7.95

?4.C0
88.98

18.80
18.49
15.75

87.4
88.3
90.9

28 .938
•808
•781

8.88
8.88
8.08

88.18
o©.uo
94.90

15.32
15.15
15.60

SO.'l

88.5

m

Pound*

BXB XT. OWLS 4 COVERED OS WBOfBUM <

(6.8 Inches (3** Pressure)
iA3 wmm
PNMMMNMMMMMM4MI
Per Cent

81.6
90.1
88.9
90.4

Pounds Cubic Feat Tlae cubic Feet•»» € Urate* Per Boor

3 .044
•044
•081
•048

1*888
1.498
1.890
1.888

5.86
5.28
5.62
5.88

16.00
16.26
16.80
15.68

•ft •084
•048
•044
•048

8.868
8.6X8
8*6X8
6.841

9.79
9.88
8.76
9.85

MMH
16.88
16.88
16.98

94.0
99.4
94.2
99.7

• •048
•041
.048
.048

8.880
8.670
9.780
9.709

19.80
19.80
14.86
13.88

16.05
15.98
16.06
X6.ce

98.7

98.8
95.9

28 •088
•041
•096
•040

4.700
4.740
4.700
4.780

18.28
IS .15
17,90
X8.X8

16.45
18.88
15.78
15.75

96.7
87.2
97.2
87.4
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16 •004

am
5.740
5.750
5.740

00*10
59.15
21.75

16.47
15.50
15*55
15.30

57*5

57*6

IS .€60
•WW
•030
.009

YASUE7.

5.000
0*050
0.050
7.000

50*00 - 15.70
90.10 15.75
25.55 15.70Mi 16.59

57*7
57*0
58*5
57*5

B0R5HR

P«* Cast
Sfflctsaey

KBTTL8 k COvEFIB 05 Sl&JBP 9&S
(6.8 Inches Qu Pressum)

Pounds Pounds Cubie Feet Tia» Cubic F#»t

1 •OKI
.051
•083.WW

1.55
1.64
1.55

6*00
5*00
">.32

16.25
16.41
16.48

97*0
95*0
97*9

• •049

055

2.04
e.ao
2.74

loloo
10.11

16.10

16.50 89*0

t
•080

5.00
4.01
3.95

14*00
24.40
14.26

16.15
10.55
25.25

50*0
59.2
55.7

12 •034
•000
035

5.00
5.00
5,15

18*50
18*51

15.15
15*41
10*50

54.0
54.6

15
•009
MM*

0.04
3.07
•an

99*50
59*90
90*01

15*50
16.55
16.49

35*5
50.0
35.3

18
1001
**W5B0

7.45
7.10
7.05

97.30
90.25
95*10

15.30
15.51
16.40

55*0
55.4
55.1

•
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TABLE VX. KETTLE A OTKJOTERS:
'^ ^pftftO fl^BOftPftHP^POP SiP^P-^P

D Of GIANT B8RIE*
H86W6I

Cuble Fast For Coot
Ift'^HMk YV^^MBPJM K8V''8^8 Jll8 AMdkM*

15*80 81*6
16*15 80.1
16*35 81*7

Founds Cubic Foot
Tasor Go*

Tlae

7.78
8*88
7*88

I •800
,846
an

8*040
8.818
1*880

i •sis
•380

•388

3*780
3*780
3*888

13.30
33*80
14*00
13*60

16*18
16*08
16*08
16,80

88,8
88*7
83,8
OWlPftjOwt

9 •374
•988
•348

5*030
4*840
4.TTO
5.000

IB.50
17*85
17.80
18.98

18*80
28*88

86,7
88,6
87,6
88,5

18 •4T0
•488
•686
•

-

1 ij

6*480
8*870
6.740

88*80
88*85
88*80
25.10

16.80
16.10
16*80
18*80

87,9
87.8
83.5
w.'e |

m *676

•J77

7*680
7.740
8*488

87*75

80.78

16.55
16.81
16.30

8M
8841

m
•758
•885

8*870
8*880 33*67

38*60

18.80 88*3
18*40 88*8
10.15 88*8

6 A SECULAR GAS B8KXB8
Froowuro)

TABLE TO. KETTLE 8 COTSRED 8
(6*8 Ineheo Qmm

Fosnds Foods Cable Feet
HOH Vapor Oft*

I
TIb» Cuble Foot

887)8 mma 'iP^^^rfMt 18^m^m HF^^kMi^K

For Cent
Kffieieney

88*4
88*6
84.6
83*8

« •860

low
•030

•838
8^8^P^8

•81ftr

.818

3*48
5,67

3*41
3*43

16*00
16.00
16*00
15*88
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• •016 1.631 6*91 16.66 wwfts
* .017 1.899 6*00 15.86 88*1

•090 1*890 6.00 16.00 87.1
•oss 1.600 6.06 15.B5 87.8

• .012 a.pel 10.76 16.46 89.7
#080 8.000 io•as 16*10 80.0
•PIT •Wv 11.18 15.00 50.8

••«•«•
• vS*8> 8.921 10.06 16.06 89*7

fAM* VIII. KETTLE B C0VSR1D OB PS00L.1R 886 BffRBtt
(3 Inches Oas Pressure)

1 Pounds Cubic Feet ffiss) Cubic Feet Psr Cent
Bss. Minutes ler Boor Kffieleaey

87*41* .017 T96 4.86 10.96
•017 •788 4.50 11.08 87*6
•080 •738 4.84 10.36 88.8
•016 am 4.10 11.10 88*4

1 •017 MM 7.61 "WtOv 50.8
•016 1*998 7.60 *w#9sWnr 81*9
•017 UN 7.86 10.70 39*8
•088 1.486 0.53 10.76 50*4

• .016 8.640 *s»t9#9JBJB> 10.66 54.0
•0831 8.640 15.18 19 69 55,9
•on t.810 14.50 10.96 83*8
•045 9*966) 15.16 10.60 98.7

"•'»'••«•—*"»••«'•«'"•<».»»---.—»

7ABLE EC. SETTLE B BBCOVIg«D 01 SBOBLAB 0*8 JMWMM
C6.S Inches Oss Pressure)

Pounds cubic Feet Tine Cubic Feet Per Cent

1*

V*PQg

•061 1.051 5.87

fsj* Bmtr

16*05

Efficiency

21.1
•063 •980 •J**'4We>e* 16*66 88.1
•068 1.056 5.05 15.86 <C'1«1

•800 5.74 16*78 .0
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3 .089

*099

1.790
1*720
1.349
1.810

9*93

. ..

6*90

99dM
15*70
16.00
15*76

96.1
86*5
94*1
94*4

i .1*4
.094

9*990
3*380
3.170

12*30 15.30
13*60 16*09
12*17 15*30

97*9
96*1
27.9

TABLE X. 1B8RXS B WaC&9Wm> OS GIANT 0A5 sgr&toi

Pcuadc Pcond* Cubic ?ect Tin* Cable Feci Per Cent
MxttfeM Pw Sao* Efficiency

1* .080 1*190
1*199
1.189

4*99
4*43
4*17

16.42
39*10
16*30

99*0
18.4
19*4

*22

•09ft

9**40 7.78
7*99
7*917

16*99
16*40
16.99

90*9
99^96*0

90.9

9 499s 3*700
9*900
9*999

13*81
13.85
14*99

10.11
16*49
16*90

99.9
93.

.

*ABLS XX. KETTLE 9 COVERED 09 0XAS9 949 BOHia
(6.2 Inches <te* Pfmw)

&mmm»JL|| VtatfMflufttt /^H%)%^tfk tK^k4ft'9f Tin* Cubic Feet Per Cent

^bj9 •^^^m^

.081

1.019
1.039
1.113

9*99

4*09

15.90

16*2
91*9
21.5
19*0

» .990
•019

1.789

6*94
9*99
4*99

19*49
16*39
16*15

99*8
99.9



.018 3.870 12.4© 16.11 883
4W308^^r «8jwww4r *iW#3Hp VV# »

3.310 28*30 13.10 883
i»Mn» «<i»«iii «iii» wmim»»»ii»»«iin ii«»> wi inow im^r.n iinim

tABMXII. 83WM88BOT8REXH : giant

«»iWilli *««»»*>» MWI— WO.W1M I 11M>—»»..-.«.» ..^^...w.^^^^ »«,«,«.i^^^^a,
tends Pooate Ctfel* Fwrt Tin* Ctfbft* FmI Pear Cent

7*&or Qm MliMte* fm Hear BfficicB*?

it .008 1.145 4.17 16.45 13.6
•033 1.133 4.88 13*13 13.7
.030 1.083 3.83 13.03 80.7

.0 83 7.38 13.38 21 !:

•078 1.330 3.38 13.38 88.8

nmx txxu mrm 8 ocram> 01 giant oas sera*
(83 MhMQM Pmmu)

F«M33 Cttblft Feet TIm OoM* fleet Per Cant

U 363 .338 3.31 13.68

388 1313 8.7S 16.10 33.7

.063 1.883 6*93 13.30 88.7

T43WX17. KEfTU Wmwam 01 »SOTLAR 348
(83 Inches 0*4 Pressure)

Wpi8 PiilS ll Oubio Fee* *ta» Cuble Feet Per Cent
'- JHMHBBI JSsLSSSbm. £***&ffBJL

J*5!5 5*2 ***** **•*383 3.77 13.80 88.0
3.74 13*18 883
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.075
•071
ami

1.365 7.09 l&Aft 99*9
1*700 6.69 16.05 24.7
1.850 37 16.00 64*6

«nuir it j i1M.i...«a .ntoflfe %» ^b^M .. & i^*^B^M^M ^. A.^^ ^k dhAM^u* Aft ^m k- ^_ ^m ^^ ^k ^^^n ^a ^k ^» ^& ^_ - — ^_ ^_ __ i ,^-^- -- — ^^^»^^^w^»^^^»^*^ ^^p^^^^^p^^^w^"^ •••»«»^»m «»^ «m ft. m>94MP4M* «*^ •W^Pwpep*

7A8LBX7. I35TL2 C COVERED OS XEMUM dk& B0M05R
(6.0 X&ebee Ou rreBMire)

HOH Ytixnm
Cubic Feet riae Cubio Foet Pop Coot

*». RSiO ?er mm EffleUe**

•oti
•015
•090

•899 3.25 16.00 24.7
•870 .30 16.00 24.6
•Old 18 15.30 80.6
.35 3.55 16.00 04.1

.OK
•014
•012
.016

1.717 6.48 13.30 26.1
1.640 6.10 16.05 26.8
1.070 6*00 .00 00.7
1.640 6.18 15.92 26.6

•4|PmhI ^fcW <0»# wenx o cgvsrbd oo nKooiAt gas ooxra
(5 Inches Qm Preeauve)

TmaO* Pouiida Cubio Feet Tioe Coble Fee* ?e* Cent

^^^0 0.707 4.90 11.05 27.5
0.002 4.25 11.50 07.5
0.707 4.3S 10.90 27.2
0.775 4.12 11.10 87.7

9 .016
•OH
•018
.016

M22 Z-2? ^^ a -

1.470 7.04 11.00 20.7
'M 7.00 11.05 50.0
120 7.6* 11.15 £0.5
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asjssary of Results

X* Although from 80 to 29$ nore tlae «u required Umb

the regular ouroer mis "sed» the efficiencies iwyt ssooter

for three Inches of gee prsesure thea for 6.2 Inches* UMi

the lew* pressure the offIdesey of kettle A woo shout 7£

jpootsr while the efficiencies of kettles B and c were from

11 to 13^ higher*

6. The cowered bottles oo the rs&Oar burner chewed

grestor effieienclefl than too uncovered with both the 3

•oft 6.2 inchee of pt pressure. The sffieiaoeiea of Usttlo

A leereeeeu Ami SO to SO% whoa tho eow so* need. For

kettlee B sad C cowered tho lacrosse rouged froo 3 to 10.

5* Tho offieieney of kettle A wjaoowoood, oo both burusii

with 6^8 lnohea of gu prcecm • reraaine about tho sane for

•••••••^^^» Jp^^^^^*^^&^S&* ^^Bi .».W1"§» ^^F ^^4v ^v»^s v^^hpO iO

4* Settle A covered ojomt only o slight lacrosse la

efficiencies for masses of water of 32 op aero pounds shorn

throe lochs* of see preesure wore used*

&* With three pounds of water end G.2 laehee of gss

prossore tho efficiency of tho feottlo with largest sroo woo

greater Una thst It tho two settles with the looser srooo

except shoo tho Isrgsst kettle woo used oooesorod with tho

gloat turner*



m
6. Settles B end C swiitnl lit lie, ij pounds of water shoved

little dtffersnos la efficiencies under the eaoe conditlone*

7* The corered kettles shooed lever efficiencies ob

the slant burner with 6*2 Inches of gas pressure* Foe

kettle A on the regular burner the effIcioney sue shout a£

greatsr with the larger —mite of water and 15 to 20£

geestsr with the snallsr aawcite. Sor the eaallsr tettles

the Increase ranged froa 8 to 30<& when the rwjplsr burner

wee weed* She £taat lui'iisi utilised bops wee thMftwheufc

the test* There wee e slight saving of tlwe whew the giant

burner was used with the saaller kettles.

mmammm

1* Ob the regular burner three inches of gas prntaiiie

flew* greater efficiencies than d*S Inches but required long-

er tins*

fi. In contrasting the regale* burner with the giant

burner greater efficiencies la all eawew were found with

th. «*1. !*»*»M !»*««*,. p^«^
ueeo*

S* the covered kettles in all easee showed greater of-

tteiensies then the wneowered ease.

Am The kettle hsrlag the largest disaster wee were ef*
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Justin who read the theele and offered helpful erttleUo.

I ela** else, t* make 0*teful eeJneele^pnofc to Kiss Stolla

awrte fo* her valuable advlea and ortUcl«» ahUe
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