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LETTER OF TRANSMITTAL.

OCTOBER 28, 1920,
T'o the Honorable Judges of the Court of Industrial Relations,
, Kan.:

'LEMEN—The Kansas State Natural Gas Conservation
Committee appointed by you is now devoting its efforts to the
education of the natural-gas consum ilong the lines of the

and efficient utilization of the

Your committee feels that every effort should be made to

*h each consumer with certain definite information in re-

rard to this question and that much can accomplished by the

publication by this court of a recent technical paper issued by

the Bureau of Mines, Dep: ient of the Interior, entitled,
and Correct Use of Natural Gas in the Home.”

15 granted permission for the use of

et in this w. and your committee recommends
» printed and distributed to ti atural-gas users of
by the Cou wdustrial Relatio
t ¥ submitted.
KANSAS NATURAL Gas Con
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FOREWORD.

Much has been said by the Bureau of Mines and by others
about the criminal waste of natural gas that is taking place in
our gas fields. Natural gas, one of the most valuable mineral
assets of the country, has been permitted to dissipate in such
a manner that the public has derived relatively small value
from it. In recent years the public has demanded that efforts
be made to minimize this waste.

o =2 But, although possibly the most flagrant and the largest
ILLUSTRATIONS. wastes have been in the fields and uiongthc transmission ]?nes
of the gas companies, there have been great wastes in the
household of every consumer, and the public, therefore, has
been a party to this crime. Investigations as to the efficiency
with which the domestic consumer uses the gas supplied to
him have disclosed that perhaps two-thirds of the gas that has
been metered into his house has been wasted and only one-
third of the gas has been consumed usefully. The I:‘cJ]im\:inp:
figures contributed by Mr. Wyer show how such wastes occur:

“Dom consume ste more than 80 per cent of the
gas received. The efficiency of most cooking and heating ap-
pliances could be trebled. By making natural gas worth sav-
ing the 2,400,000 domestic consumers in the United States
could get the same cooking and heating serviece with one-third
of the gas—that is, make 1 foot of gas do the work of 3—
and greatly delay the r when the present supplies will be ex-
hausted and consumers must go back to more expensive manu-
factured gas."”

It is time for the public to take a new viewpoint on the

aste of natural gas. It iz time for the domestic consumer to

z¢ that his duty is not done when he cries out against the
ant wastes occurring in the gas fields, and demands of his
government that such wastes be abated; he must realize that
he himself is likewize at fault and that it is time for him to set
his own house in order. Furthermore, the domestic consumer

Fioure 1. howing cor

must realize that these wastes do not concern him alone, and
consequently he has not the right, merely because he pays for
the gas, to employ it in any manner that pl s him, no mat-

(7)
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8 Court of Industrial Relations.

ter how wasteful. Natural gas is a natural resource in which
every inhabitant of this country has an equity. Those who
waste the gas do so at the expense of others who would use it
efficiently. Natural gas is not replaced by nature, and in com- PART L
parison with the life of the nation the duration of the supply
will be brief.

The public has a right, therefore, to demand that this nat-
ural asset be used to the greatest advantage of all and that no Ean n
one be allowed to waste it. Natural gas in each city is a com- m”;‘d: :
munity asset and every consumer has a right to demand that Tk

rasteful u 1all be prohibited in the interest of the public
service. This is particularly important during cold spells in
the winter when the supply is insufficient and actual suffering
may occur. Cl it is not right that any consumer suffer at
such times because of the extravagance and waste of other con-
sumers, even though they are willing to pay for the gas was
Nor can the citizens justify demands for better service from
the public utility compan without making provision to cor-
It must be recognized that
just as much a party to the
ource as are the companies

Correct Use of Natural Gas in the Home.*

SECTION [.—CoNSUMERS HODS OF GAS UTILIZATION DETERMINE
| QUALITY OF SERVICE PRODUCED,

ice is radically different from every other kind of public
‘¢ in that gas cannot be used by the consumer as received,

. must be mixed in proper proportion with another substance

his mixture must then be completely burned.
be so directed that the heat generated will ef-

ted.

¢ produced by one consumer and the

in their own homes sther consumer

rect abu
the public
crime of wasting this natural r

that produce and market it.

been, and is to-d

COMBUSTION 0F NATURAL GAS.

burning—of natu
the proper pro
cubic feet of air must be mixed, |
th each cubie foot of 1
ect combustion. If not enough
1 will b teful.

gas can take place
ion of atmospheric
the

ixing the g

Van. H. MANNING, [Hrector.

18 consumer at

imperfect and wa

WHAT MustT HAPPEN WHEN NATURAL

is burned complete combu
1 m 1 cubic foot of carbon dioxide and 2 eu
! won dioxide i same substance that is ex
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Conservation of Notural Gas. 11

EEC. 4. —WHAT MAy HAPPEN WHEN NATURAL GAS 15 BURNED.

the effective area of the orifice may be made larger or smaller, thus -

If the combustion of natural gas is not complete, carbon monoxide will r’.m_“"_"": the velocity uf_thc gas, and, therefore, its asperating action.
be formed instead of carbon dioxide. This carbon monoxide is a deadly CURRE and i a W AC Tl Sy el dE R
poison and, therefore, dangerous, and fi his reason a room in which gas By opening up this adjustable spud when the gas pressure is low, more
is burned must be ventilated. The poisenous action of carbon monoxide gas can be gotten to the burncr, and, therefore, more satisfactory oper-
gas is so marked that one-tenth of 1 per cent is enough to in time pro- f\tini{ conditions can be secured during the inevitable low-pressure period
duce fatal . This gas is lly likely to be formed when a | K08 S e El s
| flame suddenly strikes a cold surfs s, for instance, during the first i There are many mixers in use that have merely a stationary spud
1 fow minutes’ ope sn of a hot-water heater. ! opening, which can not be adjusted,
1 3 ST 2 3 : > v The amount of air going in may be varied by adjusting the air shutter.
Sec. 5 —CoMBUSTION PRODUCTS OF NATURAL GAS CANNOT BE ABSORBED The mixer shown is of the type generally used on cooking stoves, but
o DESTROVED the same principle is employed in heating stoves and incandescent mantle
The inevi 2 products, carbon dio: and wat apor, cannot be lamps. In many burners a needle valve iz used instead of the gas cock
destroyed, although the water r when it is cooled will condense to a shown for controlling the gas going to the orifice.
liguid. There have been ms turers of heating
de vices that their ‘_Jr\ ices , but all such mﬂ%}gf’
claims are untruthful. HIRENCH
8EC. 6.—BLU g T s
i 7:':7/_1,-/

» mixed with
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Court of Industrial Relations.

Sec, 9.—WroNG BURNER PoSITION.

Wrong positions are shown in A and B of figure 2. At A, which repre-
sents a typical natural gas stove condition, high pressures are necessary,
and although the flame with such high pressures will be effective, it will
always be wasteful of gas. When the pressure is low 2o as to produce
the short flame shown at B, the cooking vessel is so far away that the
short flame can not reach it. This results in waste of gas, longer time
being required for cooking, and often inability to cook at all, even though
the gas may be burned for a long time.

SeC. 10.—CorRecT BURNER POSITION.

i the cooking ve

ing the burner, as
1 result in = k

ing in the usual

me burner.
sures, as shown
of the amount

oW

8 IN Correct I

OV NATLARAL GAS ST

CORRECT

S e

Conservation of Natural Gas.

Old stoves worth remodeling may be changed by:

(o) Raiging the manifold and burner supports so as to bring the
burners to the proper height below the cooking vessel,

(b) In some stoves the manifold may be turned one-half way around
so that valves that are at the bottom will then come on the top. By alter-
ing the burner supports, the burners can then usually be brought to the
proper height. In some stoves where cocks similar to the one shown in
figure 1 are serewed into the manifold, turning the manifold one-quarter
way around, removing the cocks, serewing a nipple and elbow into the
upturned opening, placing the cock in the elbow and raising the burner

t will be preferable to cem a new burner cast-

1 top of existing low burners, so as to bring the burner top to the

opening immediately
» the mixer—

xer must, however, be adjusted so
luminous flame.

How o Cook WiTH VERY Low Gas P'RE
it el o In ¢ ther, when the r natural gas is greater than the
supply the pre low, lowering the cooking vessel down

to within one i of the burner top may be desirable. This may
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be done by placing three o four nails in drilled burners, or three or ‘Oven linings and burners are best protected from rust by the ap-
four pieces of thin sheet iron in slotted burners, as shown in figure 5, and plh:nt.lon of cil or grease, free from salt. This should be done while the
then placing Vi n these nails or sheet-iron supports so that the oven is warm, as often as may be necessary.

very short f from the low-pressure will reach the bottom of the SEC 16.—STEPs NECESSARY IN Correct Hovse HEaTING.

(2} The gas must be burned with perfect combustion. However, this
is merely the first step.

(b) The combustion products must be made to deliver the most of
their heat into the air or water that is to be heated, and before leaving
the heating device should be cooled to within 100 degrees of the air or
water that is heated. Failure to appreciate the importance of this see-
ond step, rather than merely obtaining perfect combustion, is responsible
Sec. 13—How To Cook ErFiciEXTLY WiTH HicH Pre 3 for the gross waste of natural gas in many heating devices.

If this iz done, = actory cooking results can be ob-

low as three-tenths of an inch of water pres-

flame about three-eighths of an inch long. That

n of the vessel the cooking can be accomplished

the no » and with less gas than would be used with the
and high pressure nece to produce the condition shown

» the burn so ressel will be about 1% inches
ame combustion condi-
ver let the

SEC. 17—FLUELESS HEATING STOVES.

There are many so-called “odorless,” “smoke-consuming,” and “chim-
neyless” natural-gas heating appliances in use. These are always dan-
gerous and a po e menace to health, and ought never to be used.
Bec. 18—Way Fruer A ET0VES ArE MucH MoRe DANGEROUS

LESS CoOK STOVE.

it —c'.——— —{ o 3 en the stove seldom used for more than one hour
s G ‘:‘i@ lL"" from the cooking food will be much
e of the combustion products from the gas, and the
will make ventilatio PCESSATY.
the room will be antly moving about, with head
and i
or W se s during the coc
the ventil
In ¢ t
use is much lo
puiet with

the be pened or

4 o'eloc
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SEC. 20.—WHY THE HEATING VALUE oF NATURAL Gas May Seem Lowen
N WiNDy Davs THAN oN EQUALLY COLD STILL Days.

The wind has no effect on the heating value of the gas, but may affect
the consumer's use as follows:

{2) A strong wind may deflect the flame from under the cooking vessel
and thus lower the e v of the gas for cooking. Protection of the
flame from a strong draft will correct this difficulty.

{b) For heating stoves an excessive draft eavsed by a high wind may
take n larger amount of the heat produced up the chimney, therchy
greatly inc the chimney loss, and of course depriving the room of
that much heat. Cutting down the draft with a damper will correct this.

{e) Most | B er loosely constructe i ar

d than merely to cold, quiet s
» much colde
his is that a h
- into the he

1t
mp mus
x to b t

PART II.
Forms of Natural Gas Waste in the Home.

Bec. 22—WaSTE FrOM GAS LEAKAGE.

The various gas cocks, fittings, and piping on the consumer's premises
are seldom tight, and will frequently waste a large amount of gas in a
year through leakage. Even a leakage of only 1 cubic foot per hour will
mean 8,760 cubic feet of gas per year, or about one-twelfth of the aver-
age consumer's annual domestic consumption. The average leakage will
be more rly 15 per cent of the gas passing through the consumer's
meter. Most gas meters have a small dial indicating either one or two
cubic feet of gas per revolution. Shutting off all the burning gas in the
house and noting the movement on this small dial for a period of two or
three hours will giv good indication as to leakage.

Waste From Hicn PressuRe

High-pressure gas, that is, gas under a pressure of 4 ounces per
squUATe h, will frequently 2 the blowing of the burners, usually
indicated by a hissing sound. Partly opening the gas cock will remedy
this.

~WasTE FroM IMPERFECT COMBUSTION,
With the Bunsen type of blue-flame burner, a showing of red or yel
¢ in the flame is i i et combustion and, theref,
Unburned gas will cause smoke and the depositing 00t on
vessel,  Adjusting ir shutter and gas supply is the

he long 1 1 require more gas

thoze from the burnera in proper position, about one and one-

fourth inches below the vessel bottom. Raising the burners to the
proper | t will correct this.

SEC. 26. IMPROPERLY IMRECTED FLAMES.
r dra
£ vesse

Cutting down the chimney

WasTe Frosm Sonin Tors ox Cook STOVES,

\ top of the s sand a

WasTE FrOoM
do mot appreci the burnin
cer th er the

1 not be turned on
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COOKING

FURNACE HEATING

Based on tests® made by the Based on data published by**

Department of Home Econornics

Ohio State Univel

Columbus, Ohi

Smithsonian Institution
Washington, D. C.

ra

§ oot

&

§
g
T
H
{
%
}
i

Used In
carractly designed

= wastes of natural gae

n No.28. Effect of Gas Pressure on Natursl Gas Cocking Op-

n Bulletin No. 102, Part 7, on ** Natural Gas: Its Production, Service,

Conservation of Natural Gas. 19

place over the fire, and should be turned off as soon as the vessel is re-
moved.

The gas can be turned down after boiling begins, and the vessel can
be kept boiling with a smaller quantity of gas. It is important to bear
in mind that when a cooking vessel boils it cannot be made any hotter
and any use of gas other than merely to keep it boiling is a waste.
SeC. 20.—WAsTE From USING GAS IN CoaL Stoves or Coan FurNaces

In coal stoves or conl furnaces the path traveled by the flame is short
and the radiating surface is relatively small. For this reason, the use
of gas in such stoves is always wasteful and will require about three times
as much gas for the same heating service as would be required if the gas
were used in a properly built natural-gaz furnace. Even with perfect
combustion in the fire pot of a coal stove or coal furnace the waste will
usually be about 76 per cent, as shown in figure 6. Properly built natural-
gas furnaces have a longer fire travel and much more radiating surface
than coal furnaces, and are, therefore, much more efficient.

SEc. 30.—Waste Froym Excessive HEATING,

Rooms are m healthful if kept at about 68° F. with proper hu-
midity, yet 2 5 is ed by keeping room temperatures higher.
A thermostat contral will greatly aid in controlling waste from this
source,

A thermostat on the baker of a cooking stove is also desirable, be-
cause it will use just enough gas for the particular baking operation,
without was!

ace rooms from the furnace, the furnace
n piping does not enter the room that is to
Proper insulating of furnace piping

r the temperature of the combustion prod-
into the chimney should be within 100° of the air or

WasTE From DAYLIGHT BURNING OF Lamps.

le lamp burning all of the time, or hours

300 cubic feet of gas. Three such lamps will

¢ an average of one dom HENTHTS As

fitted with three mantles per post and are kept

he waste from this source is much greater than iz
ordinarily appreciate

SEC, WaSTI
Most incandescent
much more gas't

more than would be
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Court of Industrial Relations. 2 Conservation of Natural Gas,

10— roaring sound from the lamp is & sign of excessive consumption. This
a not only wastes gas but shortens the life of the mantle.
85 — LEAKAGE IN SEC. 84.—WASTE OF GAS I8 Not UsiNG MANTLE.

HOUSING PIPING Many people still attempt to get illumination by using gas in the or-
AND FIXTURES dinary open-flame burner. For a given amount of lumination a flat
burner will require two and one-half times as much gas as an incan-
descent mantle.

o
2

I
&

SEC. 35.—~WASTE OF Gas WITH DIRTY APPLIANCES.
Cooking burn
tion and will, th
likewise be ineff
Hot-water heaters having the heat applied at the bottom of the tank,
or any of the forms of coil or circulating heaters, require frequent clean-
ing. The deposition of soot, produced by the chilling action of the cold
water on the flame, increases the gas consumption.
The use of or open tops on cook stoves, zo that the burners are
entirely v result in more frequent cleaning of the burners and,
therefore, more

3

f not properly cleaned will give imperfect combus-
refore, waste gas. Lamps if not properly cleaned will
ent.

o]

§

&

&

W
FOOD IS5 thick ing on
amount of gas
AFTER seale in time w

ater that p

cipitates scale or iment will frequently build up a
inside of a hot-water heater and greatly ase the
ary to heat the water. In a great many cases this

8

¥ cloge the water
culating heaters do not have
leave the heater at a much higher tem-

ugh radiation surface

it the bottom

& § &

Gy
5]

provided t
outer jac

& 8

b
(RN RN R AR AR ||1III|IiII|IIIITIHJ]JIH[IEIIIIIHlHII|I!II|IIII 1

adjust t of the pilot light

umption of

WaAsTES THAT QUGHT TO BE PROHIBITED.

G

ances, resulting in imperfect com-

3§

Jung

HEAT UNITS
ACTUALLY UT

—TOTAL HEAT UNITS IN GAS DELIVERED THROUGH CONSUMERS METER=100%,

than fourth

ong and ¢

o '

—Amalysis of b

wastes of natursl gas heating

used.
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(¢} No hot-water heater should be nsed that gives an efficiency of less

heater—that is, tank with burner underneath—should be
and flue conmection.

ht to be prohibited.
ul uges of natural ga

Wl that natural gas will be

n with

tion of much
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