RED CLOUD,

GRAVELROADTYPES

Constitute Ahout One-Third of
Surfaced Roads in the
United States. '

BEST SELECTION OF GRAVEL

Quality of Material Is Next in Impor.
tance to Proper Drainage—Clay Is
Poorest Cementing Material
We Have.

(Prepared by the United States Depart-
ment of Agriculture.)

Roads that are artificinlly surfaced
with gravel, or with earthy materinl
in the composition of which gravel pre-
dominates, are ealled gravel roads,
This designation covers a vurintion in
type which runges from roads sur-
faced with a natural sund-clay mixture
containing an conslderable percentage
of gravel to those having so-called
“gravel macadam” surfaces, composed
almost wholly of pebbles and con-
structed in practieally the same mnan-
ner as first-clnss moecadam ronds, Grav-
€l roads constitute abiont vee-thiglthe
total mileage of gurfaced rouds in the
United States and are confined to no
especial sectlon of the country,

In the following discussion of gravel
ronds it Is convenlent to consider the
subject under the two genernl hends,
“Selection of Gravel” und “Construc-
tion Methods."

Selection of Gravel.

Ordinarily the selection of gravel for
use In road surfacing wust be confined
to loeal materiuls which are or cun
be made sultable for that purpose,
Because of high freight costs it seldom
happens that road gravel of even the
very best guality is transported by rail
a greater distance than nbout 100
miles from the source of supply, and
in the vast majority of cases it is
hauled directly from pit to road In
wagons. Since the quality of gravel
wvarles to a considerable extent, some-
times in different parts of the sume
pit, it 1s essentlal that lecal road offl-
clals, who frequently are charged with
the selection of such material, should
have some knowledge of the relation
between the physical characteristics of
gravel and its wearing qualities when

laced in a road surface. While such

owledge can best be gained by ac-
tual experience with different kinds of
gravel, there are certain general re-
quirements which may be stated for
the guldance of the inexperienced.
For example, the followlng excerpt
from Bulletin No, 2 of the Michigan
state highway department presents In
wvery conclse form the characteristics
which gravel for road surfacing should
possess, In the judgment of the state
highway commissioner, in order to
meet the Michigan conditions.

Next to proper drainage, the most
important thing in bullding gravel
roads I8 to secure a good quality of
gravel. Authoritles have differed as
to the requirements of sultable road
gravelg, most of them, In my opinlon,
placing too much stress on the jmme-
dinte packing qualities, Indeed, the

avernge townshlp commissioner and |

furmers generally have become so lm-
bued with the Idea that it Is necessary
to use a gravel that will pack quickly
that they have almost lost sight of
the fact that the only thing which
makes a gravel road better than an
earth rond is the pebbles, real stones,
that it contains and Is dependent up-
on to bear up traflic and resist wear,

Gravels that come from the pit with
the pebbles cemented together, even
though they contain no clay, will re-
coment In the road and become harder
than they were In the pit. Tests of
specimens of this kind always show
that there is much llme present and
weually some iron, both of which are
excellent cementing materinls. Briefs
1y, the experience of the state high-
way department warrants the state-
ment that there are few, If any, bank
gravels in Michigan that do not con-
tain enough limestone and other soft
pebbles which grind up under traffic
to furnish sufficlent binder to caunse
them to consolldate In a few months'
time, if separated from the surplus
sand and earth, and properly treated
after applying to the road.

In accordance with these sugges-
tlons, gravels are consldered valuable
for road purposes in the following
order:

1. Almost in direct proportion to the
percentage of pebbles constituting the
INASH,

2. In direct proportion to the value
as rond metal of the rock fragments
constituting the pebbles.

8. In direct proportion to the value
8 a cementing materinl under all con-
ditions of weather, of the finer par-
ticles of earthy matter constituting
the filler or binder.

In general, the physical characteris-
tics of gravel which determine Its
suitability for use in surfacing a road
are?

(1) The durability of the pebbles or
rock fragments, (2) the quality of the
binder, (8) the grading of the pebbles,
und (4) the proportlon In which the
bindar material I8 present. While the
influvnce each of these factors should
exert in fixing the selection of gravel
for a particular road depends upon lo-
cal canditions and necessarlly I8 a
question for Individual judgment to
declde, nevertheless a few points In
connection with each factor that may
ald materially in reaching a decision
will be summarized In the following
paragraphs,

Durabllity of Pebbles.

The principal qualities which deter-

mine the durabllity of pebbles or

stone uf any kind when ;imul in a
rond surface are hardness, toughness,
and reslstance to wenr, The extent
to which pehibles possosa these qualls
tles depends very Inrgely on the char-
acter of the parent stone from which
they were originally produced and aes
cordingly varies over a wide range.
Since nearly all gravel deposits con-
tain pebbles which have been formed
from many different kinds of stone,
it has not been congldered practicable
to apply the ordinary lnboratory tests
for determining hardness, toughness,
and per cent of wear to gravel, and
the matter of comparing these quali-
ties, as posseseed by the pebbles from
different gravel deposite, usunlly de-
pends on visunl Inspection, Not Infre-
quently a very casual inspection will
revenl which deposit, nmong n great
numher, contanins the largest percen-
tuge of hard, durable pebbles, There
are comparatively few  cnses where
this point ceannot be determined with
sufficient ncearncy by sorting ont the
pebbles  contuined in representative
samples from the different deposits,
testing the various kinds with a hand
hammer, and determining the relutive
proportions in which the more durable
muterials are present In the sample by
meanns of a welghing device,

Ordinanrily the mo=t durnble pebbles
which oceur In gravel deposits  are
those composed of elther quartzite or
chert, though many deposits contain
frogments of llmestone or trap rock,
either of which mny make an excellent
road-surfacing mweiterial, For exnime-
pley the so-called “blue gravel” which
oceurs In certuin sections of the coun-
try us<unlly Iz composed largely of
trap-rock  fragments and  generally
ranke high ns o road materinl, While
lHmestone pebbles usually are less re-
sl€tant to wear than those of trap rock,
they possess the advantage of a rels
atlvely high comenting value and thelr
presence In geavel may ald greatly In
securing a well-honded surface with-
out an excess of clay,

The Binder. ,

No matter how durable may be the
pebbles contnined In a glven gravel
doposit, they cannot be used success-
fully in a road surfuce unless they cun
be well bonded together so as to pre-
gent a combined resistanee to the dis-
turbing action of traflic. To accom-
pligh this bond requires that the gravel
contain some cementing or hinding
ngent such as fron oxide, earbonate
of lime, or clay. As already expluined,
certnin pebbles, such as those com-
posed of llmestone, possess the prop-
erty of becoming firmly bonded togeth-
er by virtue of their own cementing
value,

The principal cementing agent, or
binder, present in most gravel depos-
its 1s clay, and In case of deposits
which do not carry sufficient binder,
clay usually is the materinl added to
correct the deficiency. While there are
many exceptions to this rule, it is suf-
ficlently general to warrant treating
ns special cnses  those deposits in
which the binder Is not clay.

The sultability of clay for use as n
binder for a gravel rond surface de-
pends on exactly the same charncter-
istics as its suitabllity for use in sand-
clay construction, That is, a quality
of clay which could be used satisfac-
torily In a sand-clny surface also
ghould make a satisfactory binder for
i gruvel surfonee, provided it 1s used
in proper proportion and is properly
mixed with sand,

Grading and Proportions.

For gravel to make a satisfactors
road surface, the #gtone particles
should be graded in size so that the
amount of binder required will be
reduced to a minimum, The reason
for this 18 that the binder usually is
much less resistant to wear than the
stone particles, and therefore it is de-
girable that the latter form as large
a part of the wearing surface as Is
practicable, Most gravel deposits as
they occur in nature satisfy this re-
quirement in so far as grading of the
pebbles is concerned, but they nearly
always contuin pebbles of a size larg-
er than It is desirable to Incorporate
in a rosd surfuce. Natural deposits
also not Infrequently contaln too lurge
a pronortion of sand or clay to pro-
duce satisfactory results. It Is desira-
ble, therefore, that speclfications cov-
ering gravel for use in road construc-
tlon should llmit the proportions in
which the fine and coarse materlals
shall he present and a maximum lmit-
ing slze for the pebbles, as well as
definlte requirements regarding fhe
quality of the pebbles and of the
binder,

In general, it has been found that
satlsfactory gravel will conform the
following llmits aus to percentages of
fine and conrse material:

1. Material retnlned on a ¥-inch
sleve, 65 to 756 per cent.

2. Material retalned on a 84 -inch
sleve, not less than 15 per eent,

3. Material (clay) passing a 200-
mesh aleve for the surface course, 8 to
15 per cent.

4. Material (clay) passing a 200-
mesh sleve for the foundation course,
10 to 15 per cent.

The sand should be at least twice
a8 great s the clay content; and the
sund and clay, when thoroughly mixed,
should be sufficlent to fill the volds be-
tween the larger gravel particles.
The percentages given above usually
will conform with this requirement.

A satisfactory mechanical analysis
of a gravel sample along the lines in-
dicated above frequently may be made
in the fleld by first separating the
coarse material from the fine by means
of a ¥-lnch mesh screen and then
washing the clay out of the fine ma-
terial, ns described in the discussion
of sand-clay roads. Both the coarse
and fine materials obtalned from the
sample may be further separated into
different slzes by means of suitable
screens if, for any reason, this Is de-
$irable in making the test.
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LESSON

By REV. P H FITZWATER, D. D,
encher of English Hible in the Moody
Bible dnstitute of Chicago)
(Copyright, 1517, Woestern Newapaper Unlon. )
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LESSON FOR SEPTEMBER 16

THE FIERY FURNACE.

LESSON TEXT-Danlel 3

GOLDEN TEXT-When thou walkest
through the fire, thou =hnlt not be burn
od: nelther shalt the Name kindle upon
thee.—Isalnl 43:2

I. The Occasion (vv. 1-7). The fact
that God  =ald to Nehuehadnezzar,
“Thou art thix heand of gold” (2:88)
was too muech for him. Though he ap-
peared to have been deeply hpressed
with Daniel's God, his pride got the
better of him. As he grew great and
became conselons of i, he grew proud.
This moved him to set up n eolossal
tdol of gold In the Plain of Durn to be
worghiped by all the people of his
realm. It was an attempt at self-deifi-
eatfon, It comhined with it n politienl
move, the ohject of which was o weld
together the various kingdoms nand
peoples Into one homogeneous  hody.
He Inaugurated a religious festival,
and ealled upon all the people to wor-
ghip the Image which he set up. He
hacked this demand by elvil authority.
The penalty for refusal to how down
nnd worship the image was to he enst
Into the burning flery furnace, Impos-
Ing Images are set up In many places,
and men and women are being called
npon to how down and worship them,
Some of these Imnges are money,
fashion, scholarship, worldly nmbition,
pleasures, ete., and woe be to those
who will not worship hefore them.

1l. The Behavior of the Hebrews
(vv. 818). (1) the accusation by the
envious sples (vv, 8-12),

Danlel’s three friends had been pro-
moted to positiong of hohor and re-
gponsibility. Certaln Chaldenns whose
envy had heen excited by the promo-
tion of these Hebrews, sought oacenslon
pegainst them, This they found when
the Hehrews would not bow down to
and worship the image. Envious eyes
are always watching God's fulthfal
ones. Had these Chaldeans been falth-
fully worshiping, they would not have
seen the Hebrews,

(2) The king's rage (vv. 13-15).

He calls the Hebrews hefore him,
guestions them and gives them another
chanee. The offense was not serlous
—they were defylng the authority of
the one who had honored them in thelr
promotion; it savored of Ingratitude,
After closely questioning them he gave
them another opportunity to conslder
their position hefore consigning them
to the fire. His supreme mistake was
In the challenge he made to the God
of the Hebrews., He seems to have
forgotten entirely the confession he
had made with reference to God (2:47).

(3) The courageous reply of the
falthful Hebrews (vv, 16-18).

They replied without passion or fear,
The peace of God fnlled thelr hearts,
Thelr behavior Is an expression of
triumphant faith, *“We are not care-
ful to answer thee In this matter. If It
he go, our God whom we serve Is ahle
to deliver ns from the burning flery
furnace, and he will deliver us out of
thine hand, O king. But if not, he
it known.imtn thee, O king, that we
will not serve thy gods, nor worship
the golden Image which thon hast set
up.” They coushgeously showed thelr
contempt for death, They were not
afrald to die, but were afranld to sln
against God. They knew that to bow
down before this Image was to disohey
and dishonor God. While they did not
know what God would do, In the prem-
Ises they knew that he would do the
right thing. These Hebrews were far
away from home, exposed to the most
gevere temptation, but they saw thelr
duty clearly set before them. God's
law plainly settled it for them., They
did not try to find an excuse to evade
thelr duty, and seeing the way clearly
they acted accordingly.

Il, The Glorious Issue (vv. 10-30),

(1) The harmless furnace (vv, 19-25).

The Infuriated king ordered the heat
of the furnnce to be Intemsified, his
most mighty, men to bind the Hebrews
and fling them into the fire. Though
the heat was so Intense that the sol-
diers who cast them Into the furnace
were glain, the Hebrews were seen
walking loose in the fire without any
hurt. Equally astounding was the fact
that a fourth one wag seen with them.

(2) The convinced king (vv, 26-28),

The spectacle was so wonderful that
the king called the Hebrews together
out of the fire, They came forth un-
harmed, for the fire had no power over
thelr bodles; not even a halr of thelr
heads was singed, thelr conts changed,
nor the smell of fire upon them (v. 27).

(8) The king's decree (v. 20).

This was most foollsh and wicked.
Even a king has no right to kill people
for not worshiping God.

80“) Promotion of the Hebrews (v.

).

Thelr fidelity in this trying ordeal
resulted in their promotion instead of
downfall, May we learn from this that:

(a) God alone I8 Lord of the con-
sclence, One's falth and worship
rhould be determined by the Individual
bhefore his God. No church, king or
ruler has a right to Interfere.

(b) We should meet rellgious Intol.
erance by belng obedient to God rather
than man.

(¢) God will support those who are
falthful,

(d) We should prepare for flery
trinls, and through them all be true
to our consclence.
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Cry F or

Castoria is a harmless substitute for Castor Oil, Paregoric,

and Soothing Syrups. Itis pleasant. It contains neither Opium,
Morphine nor other narcotic substance. Its age is its guarantee.
For more than thirty years it has been in constant use for the
relief of Constipation, Flatulency, Wind Colic and Diarrhoea;
allaying Feverishness arising therefrom, and by regulating the
Stomach and Bowels, aids the assimilation of Food; giving

healthy and natural sleep.
Mother's Friend.

The Children’s Panacea—The

GENUINE CASTORIA ALwAYS

Bears the Signature of

In Use For Over 30 Years

The Kind You Have Always Bought

THE CEANTAUR COMPANY, NEW YORK SITY,

Go! a Line on Them.

Two English Inborers who were on
the rond to Birmingham to get work
happened to meot an old  Irishmen
breaking stanes on the rondside, They
Inguired of I'at how long It wonld
take to get there. Pat simply looked
at them and made no reply, Thinking
he was denf they walked on,  When
they had gone about 300 yurds he
called after them, so they enme buack,

“Ye agkedd me how long It would
tnke to go to Birmingham 7

“Yes" they sald,

“Well,” said Pat, “it will take ye
four hours."
“Why didn't you tell us that be-

fore”' they nsked.
“Well now,” sald Pat, “how could 1

fell yve untll T saw how fast ye could

walk first?

SOOTHES ITCHING SCALPS

And Prevents Falling Hair De Cuticura
Soap and Ointment.

On retiring, gently rub spots of dan-
druff and itching with Cuticura Olnt-
ment., Next morning shampoo with
Cuticurs Soap and hot water using
plenty of Soap. Cultivate the use of
Cuticura Soap and Olntment for every-
day tollet purposes.

Free sample each by mail with Book.
Address postcard, Cutlcura, Dept. L,
Boston, Sold everywhere,—Ady,

Good for the Liver.

S8pinach and dandellon used in small
proportions dally for 21 days will cor-
rect liver (-mnxuiulnls.

}olllmslm\u. 0., “has a wild cherry
tree 100 feet high, 8 feet In clreum-
ference,

Our ideal of a true hero I8 the man
who brings a friend home to dinner on
washday.

No Amateur Stuff,

“The Browns have Invited us to din-
ner."

“Good, 1'd
anywhere else,

“Why

“All the vegetahles they sorve were
ralsed by professionals™

ruther eat there than

Teo Model.
“I think you huve n model apart-
ment."
“Yes; my hushand says 108 a4 model
of the renl thing”
The world makes wny for the deter-
mined man—¢), 8. Marden,

Feed the Fighters

| place,

Dangar From Lightnlng
Be enrveful about enreying pltehforks
or umbrellus during o thunder shower
or of secking the protection of trees,
Keep nway from the stove or the fire
PPull your bed awny from the
wulls Into the eenter of the room I
| the storm I vielent aud place o plate
or cup beneath each bedpost,.  Gluss
i 0 nonconduetor,  Trees, water, lron
and  copper wre  conductors,—Greens
Frult Grower,
Kunsns Clty, Mo, has n charter re-
vision movement,

| Sinm  last \mr Im|mrtml
gnllons of heer,

163,873

! Win the War!!

Harvest the Crops — Save the Yields

On the battle fields of France and Flanders, the United States boys and the
Canadian boys are ﬁghungwnde by side to win for the World the freedom that Prus-

sianism w destroy.

hile doing this they must be fed and every ounce of

muscle that can be requisitioned must go into use to save this year’s crop. A short
harvest period requires the combined forces of the two countries in team work, such
as the soldier boys in France and Flanders are demonstrating.

The Combined Fighters In France and Flanders and the Combined
Narvesters In America WILL Bring the Allied Victory Nearer.
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HELP YOUR CANADIAN NEIGHBOURS WHEN YOUR OWN CROP IS HARVESTED !!!

Canada Wants 40,000 Harvest Hande to Take Care of Its
13,000,000 ACRE WHEAT FIELD.

Ommtlmlknllnyfanlmthhwwmmudﬂmlﬂﬂn“

rate returning to the Interna

High Wages, Good Board. Comfortable Lodgings.
An Identification Card issued at the boundary by a Canadian Immigration Officer will guaran-

tee no trouble in returning to the United States,

N AS YOHR OWN HARVEST IS SAVED, move no
harvesti in this do bit in helpi Wlnlthlr"
-Manr in lon“ in; n i wnr rw P uz

of Otu'l.Clnlda.orm

T ot paviicators up &3
asply to Superintendent

y be had,

W. V. BENNETT, Roem 4, Bee Bldg., Omaha, Nebr.

is the best quality of roll roofing.
nized and used as the preferable type of roofing
for office buildings, factories, hotels, stores, ware-
houses, garages, farm buildings, etc., where dur-
It is economical to buy,
inexpensive to lay, and costs practically nothing
It is light weight, weather-proof,
clean, sanitary, and fire-retardant. It is guaran.
teed for 5, 10 or 15 years, according to thick.

ability is demanded.

to maintain.

ness (1, 2 or 3 ply).

Certain-teed is tan glbl D
It means certainty of quality an ifa
definite responsibility of a great b m;ss’ whuf
its field because of its ability to m lu‘? tur
on the most efficient basis. An txtcpsw 2 y
offices makes possible low manufacturingsc

Certain-teed

I;E'

and \%

It is recog~

Loadon, Sydney, Havana

Canadian Gbvernment Agent.

yyou can take hold of.
action.
s reached commanding position in

Behind the name is the

-of factories, warchouses and sales
uick, economical distribution.

Certain-teed

Paints and Varnishes

are good, honest, dependable products made as
good paints and varnishes should be made, from
high grade materials, mixed by modern machin-
ery to insure uniformity, and Jabeled to truthfully
represent the contents. They are made by ex-
perts long experienced in paint making, and are
guaranteed to give satisfaction. Made in full line
of colors, and for all different purposes.
dealer can get you CERTAIN-TEED Paints
and Varnishes.

Certain-teed Products Corporation

New York, Chicago, Philadelphia, St. Louis, Boston, Cleveland, Pittsburgh,
Detroit, Buffalo, San Francisco, Milwaukee, Cincinnati, New Orlecans, Los
Angeles, Minnespolis, Kaaas City, Seattle, Indianapolis, Atlanta, Richmond,
Grand Rapids, Nashville, Salt Lake City, Des Moines, Houston, Duluth,

Any
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