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T WAS a foregone conclusion that
many of whe inventions born of
the needs of war would be turned

to pence uses with promise of

great heneflts,  Already the ex-

c..,i‘ perts of the burean of mines, who

v assisted In the war work of per-

\ fecting the wicrophone and geo-

phone to ascertain the exact loea-

tion of enemy guns, nre using these

deliente instruments to loeate en-

tombed miners, and to make ensior
“EEaassasrss 100 more necurate various mining
vperitions.  ‘Lhe prineiple of the microphone was
applied in ascertalning In a general way the loea-
Mdon of n ship nt sen. Toward the end of the war
the deviee had been so perfected that it wus pos-
sible for the microphone listen'ng station to eunl-
culute the exact position of enemy guns nfter hear-
ing the shots, The speed with which gound truv-
vlw, wag, of course, known and served ns a husis
of calenlutlons at different statlons., With these
ingtruments eleetrically connected it wns possible
oo reeord the exaet time at which the sound
reuched them and then, by a series of rather In-
trieate ealenlations bused on  trisngulation, to
toeate the object,
The geophone Is based on the same principle ns
the microphone, excepting that sound waves nre
recorded from the earth Instead of the air, and
it has renched such a high stute of development
under engineers of the burenu-of mines that It
bidds falr to be one of the mast useful appllentions
now belng made of Inventions due to the war.

Geophone Is a Seismograph.

The geophone, though small, Is essentially a
selsmograph, since it works on the same principle
ns the poanderous apparstus with vhich earth-
quinke tremors nre recorded. It consists of an
irom ring about three and a half Inches in dinme-
ter, within the center of which Is suspended a
lendd disk that I8 fastened by a single bolt through
two mien disks, one of which covers the top and
the other the bottom of the ring, There are two
brass pleces, the top one having nn opening In its
eenter tn which I8 fastened a rubber tube leading
to a stethoscople earpleee. These cap pleces are
fastened with bolts to the lron ring and serve nlso
to hold the miea disks In place,

We then have really nothing but a lend welght
suspendsd between two mica disks entting across
o sumll olr-gight box. If the Instrument Is ploced
wn the ground and anyone Is pounding or digging
in the viemity, energy I8 trogsmitted as wnve
motlon to the earth, and the earth-waves shake
the geophone ease, The lead, on nccount of its
Aelght and beenuse It 1s suspended between the
mien «isks, remalns comparatively motlonless,
There then Is produced a relative motlon between
the Instrumnent's case and the lead welght., The
result I8 that a compression and rarefaction of
the alr In the Instrument takes place. Since the
rithher tuhe leading to the stethoscople earplece 1s
ronnected with this gpace In the geophone, this
rarefaction and compression s earried to the ear-
drum. Usually two Instruments are used, one for
each ear.

How Direction Is Determined.

When the two Instruments are used, It has been
found that the sound Is apparently louder from
the instrument nearer the source of the rgound.
It 1&g evident then that by moving the Instruments
properly a point ean be found when the sound
will be of the same apparent Intensity in both
#ars, The direction of the sound Is then on n per-
pendicular to the line connecting the centers of
the two Instruments elther In front of or hehind
the ohserver, Further observation will show
which side. Directlon 1s quite nccurately de-
termined In this way., The sound Is not actually
louder In one ear than In the other, but the ear 18
eapable of distingnishing the difference In time at
which the sound arrives In the two Instruments,
Bince this Is the ease, persons who are slightly
deaf In one enr are sald still to be nble to de
termine directlon with the Instruments,

During the period of the war, engineers of the
mining division of the bureau of mines were
engaged In determining the distance that differ
ent mining machines could be heard through the
elay, shale, conl and the mine cover, Mensure
ments were made also of the energy required In
order that they might be heard definite distances
through clay, shale and coal, as well as to de-
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which
rulse was appurently ope
ernting., The survey mark
wns then escertalned to
be from two and one-half

termine the distances at which the shock waves
resulting from the discharge of various explosives
could be heard. A brief Investigation of the
fuctors Influcncing the transfer of energy from a
mining tool to the cluy and coal were also maode In
order that recommendations could be made as to
the type of mining machine which could be used
to necomplish the most work with the lanst noise,

In this connection 1t wasg found that sounds
were transinitted only about half as fur In clay
as in <hale strata and about one-quarier as far In
cluy as In conl. To give some Idea of the sensi-
tivencss of the Instrument {t may be sald that
pounding with a plek on the bituminous coal ean
be detected for a distance of 000 feet, and the
direction determined, and that pounding with a
sldge con be heard as far as 1,150 feet. These
mensurements were made In the Plttsburgh coal
genm In the vieinity of Plttsbhurgh, where the coal
18 somewhat harder than in most other bituminous
contl beds. The explosion of a one-ounce charge
of dynamite was detected a distance of over 2,000
feet through the shale strata,

Sound Tells the Implement.

One Interesting feature of the Instrument Is
that the sound transmitted to the ear {s charac-
teristic of the lmplement producing the sound. To
Mustrate: Twelve mining and cnrpentering
operutions were earrled out on the coanl rib. An
engineer of the bureau of mines who had never
used the geophone and who did not know what
toois were to be operaied was nble to recognlze
and namie nine of the lmplements nt a distance of
severnl hundred feet through the strata. The
other three sounds were accurately described, but
the tools were not [dentified,

Now that the war Is over, the bureau has turned
to the development of the Instruments for peace-
time uses, For one thing, It Is belleved that they
will be of great value to mine-rescue crews who
may be entering mines for exploration and to
locate miners who may have been entombed after
8 disuster. The tests so far made In the vicinity
of Plttsburgh show that a man pounding on the
conl rib with a pick, plece of timber or sledge can
be detected and loeated from a point 600 to 1,200
feet distant. This distance depends gredtly on the
character of conl upon which the man Is pounding,
and Intervening rooms and entries seem to have
surprisingly little effect upon the distance or the
determination of direction.

Pounding with a sledge can be heard from 200
to A0 feet through the mine cover, depending
upon the quietness of the day outside, slnce any
wind greatly Interferes with the successful opern-
tion of the Instruments. It will at once be seen
that when mines are not too deep they ean be
“explored” from the surface and It will thus be
possible to find and locate a miner who Is pound-
ing. At the experimental mine in Bruceton, Pa.,
a man has frequently been located through 140
feet of cover within 50 feet of the exact polnt
where he was pounding.

A study I8 also being made of the distances that
pounding on ralls and pipes can be heard, Since
rulls are generally burled In the earth or dust In
the entries of a mine, and since this dust dampens
the transmission of the sound, the sounds are not
transmitted very well, The same Is true of pipe
lines, However, If the pipe lines are not burled,
but wre Inld on blocks nnd tles, the pounding can
be heard great distances, So far no lines have
been found long enough to show the llmit of the
geophone. It Is known, however, that the naked
ear can get sounds farther than 2,000 feet,

Used to Guide Tunnel Work.

In metal mines expensive surveys have some-
times to be made In order that the approaching
tunnel hendings may be brought together ac-
curntely, Since direction ean be determined so
well with the geophones, It la thought that they
enn be used to gulde such work. It would only
be necessary to go Into each heading und loente
the direction from which pounding In the other
heading was coming,

Obgervations mnde In a metal mine recently
showed that direction can be determined much
more easlly In rock than In conl. This Is prob-
nhly due to the faat that there Is some reverbera-
tion to the sound from a hammer blow on coal,
while on stone the sound s clean cut. It so hap-
pened that In this mine a ralse was belng driven
up, ahout six or elght feet distant from a shaft.
Observations were made in the drift of the sound
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LESSON FOR NOVEMBER 23

JESUS CORRECTS JOHN'S NAR.
ROWNESS.

LESSON TEXT-Luke 9:46-58.

GOLUEN TEXT-(race be with all them
that love our Lord Jesus Christ in sine
cerity —<Eph. 624

ADDITIONAL MATERIAL-Mat, 18 1.25;
Mark S:@2-42; t0:13-18

PRIMARY TOPIC—Jerus and the Chil
dren,

JUNTOR TOPIC-Jesuns the Friend of

| Children

INTERMEDIATE ToOPIic linaty and
Narrow Judgmenis

BENIOR AND ADULT TOPIC<True
and False Liborality

I. Jesus Teaches True Greatness
(vv. 40.4%)

L The oceasion (v. 40), A conten-
thon nmong the disciples as tv who
should be the greatest, Jesus had Just
nnnonnesd his coming death on the
cross, widmonishing them o let his =ay-

Ings sink down into thele enrs (v, 44).

They were disputing nmong themsolyes |

| ns o who would be the biggest man

the drill In tho?
|
|

to three feet to the right |
A drill |

drilled at the point In the drift located by the |

geophones renched the ralse and proved the geo-
phone observation to have been correct within a
few Inches.

It 18 also thought the Instruments will be of

grent value In preventing accldents from explo- |

slons when breaking through. In this connectlon
an Interesting incldent happened recently. Obser-
viatlons were being made nt a tunnel heading. The
pit hoss happened along and asked to be nllowed
to listen. He put the earpleces In his ears and
remarked: "Mack I8 tamping a charge and we'd
better move away."” He spoke as naturnlly as
he would have done had he been watching Mack,
and It Is quite evident that he did not realize that

I the Kingdom. The hongination can-
not depict a condition where rebuke
and teaching were more needed,

2. The method (v, 47). e “took a
ehild nnd set him by him.” Tenching
by object Is one of the best of methods,
In this Jesns showed himself to be the
master teacher. Christ was qualified
to meet the supreme need of all tench-

| Ing, numely to know the pupll and to

translate knowledge Into terms adapt-
el to the comprehiension of the pupll,
He percelved even the thoughts of the
disciples and met thelr need.
they were conscious of his knowledge

| of them they were ashamed (Muark

0:34).

3. The teaching (v. 48). (1) “Who-
soever recelveth this ehild In my name
recelveth  me So  completely Is

Christ identified with those who are |

childiike in spirit that he regards treat-
ment of them as treatnent of himself,
(2) “Whosoever recelveth me recelv-
¢th him that sent me."” Christ and the

Father are one, therefore whatsoever |
attitude one has toward Christ he has |

toward God. Relection of Christ Is
rejectlon of God. (3) “He that Is
lenst among you all, the same shall he
great.” The one who In self-forgetful

| service tnkes the lowest plnce Is truly

the sound was coming through 800 feet of coal, |

otherwlige he would not have given the warning.

Observations were made recently of a mine fire
burning from 20 to 40 feet below the surface, A
low rumbling noise could be heard as If alr were
being drawn In aslong crevices, and occaslonally
gounds could be heard from the snapping and
falling of pleces of coal or rock. As well as can
be determined, the fire area was accurately located,
but owing to the fact that the fire could not be
approached from Inside, the data could not be
checked absolutely. It Is Interesting to note that
similar sounds could be heard from only one polint
on the Inslde of the mine and that point was the
one nearest the area as located on the surface.

In nddition to the uses enumerated, an engineer
of the bureau has discovered that the Instruments
can be employed advantageously in locating
knocks In automobile valves and cylinders, For
this purpose it is best to mount the instrument on
a short iron rod that can be easlly Inserted in the
machinery. Not only can a troublesome cylinder
be located In this manner, but the trouble area
in the cylinder also can be found.

APPLE TIME.

The crisp, frosty days of autumn are a sure
indication that the apple season Is In full swing,
Those who can plck the fruit are fortunate, for
the apple fresh from the tree, at this time of
the year, I8 unrivaled In flavor and temptingly
tart and julcy. But the privilege of gathering
apples I1s no longer limited to those who live In
the country, for nowadays many famllles who
own cars avail themselves of the opportunity of
motoring to the suburbs, where they may either
gother a generous supply from unclalmed trees,
or purchase the privilege of plcking better wva-
rietles from the orchard of some thrifty farmer.
After n few of these trips the housewife will find
that she has obtalned enough apples to supply
her family with a varlety of preparations for the
winter’s use. 8o many things may be done with
apples that one becomes enthuslastic at the
thought ; they may be canned, drled or made Into
frult butters and jellles, frult sirup and frult
leather, Even the pulp which remains may be
fed to the cattle, hogs or sgheep, so there ls no
wnste whatever In the whole process,—Christian
Sclence Monltor,

NESTED IN TOWER TWENTY YEARS

There 15 an old English sparrow that has
nested In the eaves at Tower C, at Bast Somer
ville (Baltimore and Maryland yards), for the
last 20 years,

Fifteen years ago he was caught and marked
with a band of sliver wire just to see how long

. are really zenlous for Christ.

the great one. This Is the supreme lnw
of Christinn discipleship. In Jesus we
gee the one who waos Incomparably
great Identifying himself with humani-

1l. Religious Intolerance Rebuked
(vv. 49, 00),

1. The case elted (v. H0). The dis-
ciples saw one casting ont devils in
Christ's name, but because he refnsed
to follow them they forbade him.
This spirit 1s liable to seize those who
It often

| expresses Itself ogainst those who do
. not belong to one's particular church

he would live. |

A new tower Is belng bullt at Tower O, and
afs the pew tower Is of brick and so constructed |
there s no nesting place In the eaves, and when
the old tower Is torn down the old sparrow will
be deprived of a home,

Conrequently one of the towermen caught the
old sparrow (he Is very tame), and took him te
Wakefleld and kept him In the garnge several
days, thinking he would nést there, |

But when he was let out he made a beeline for |
Tower C at East Somerville,’ and has been there |
ever rince, |

Perhaps, after all, he can find a place to |
squeeze In at the new brick tower when his old
home Is torn down.—Boston Globe,

{ really being cust out?

or sect. In determining whom we
should admit to fellowship twe ques-
tlons only need be asked (1) Are devils
(2) Are they
being ecast out In the name of Christ?
The plain Implication of Christ's words
In Matthew 7:22, 28 Is that one may
even cast out devils and be a stranger
to the Lord. There Is a supernatural
work which Is not divine, so unless the
mighty works are done “in the name"
of Christ a Christlan should not fel-
lowship the miracle worker.

2. The principle declared (v, 51), “He
that Is not against us is for us,” This
truth is positively stated in Luke 11 :23,
“He that I3 not with me Is against me.”
When it comes to man's attitude to-
ward Christ there I8 no neutrality.

11l. Resentment Rebuked (vv. 51-00).

1. Farewell to Galllee (v. B1). As
the time had come for him to he re-
celved up he set his face to go to Jeru-
salem, The time of his sacrifice was
come sand Jerusalem was the place
where it was to be accomplished,

2, The Samaritans refused 1o re-
celve him., (vv, 62, 63). This refosal was
due to the Impression that he was go-
Ing to Jerusalem, Their natlonal pre-
Judices were so strong that they re-
gnrded his action as a national Insult,
therefore refused hospitality to him.

4. James and John vehemently re.
sent this actlon of the Samarituns
tv. 54). They regarded It as an Insult
to their Lord. Thelr love was so vital
that an affront to the object of thelr
affection was most bltterly resented,

4. The Lord's rebuke (vv. 656, 5G).
(1) “Ye know not whut manner of
spirit ye are of.” He did not minimize
the Insult or question their motive. He
who knew their hearts was aware that
they were moved by love for him. He
told them, however, that such Insults
were not to be met by violence, Re-
ligious persecutions are always wrong,
The spread of truth Is not to bhe by
menns of materlal wenpons, (2) “For
the Son of Man I»s not come to destroy
men's llves, but to save them."

A Fiction,

That God being good Is the author
of evll to anyone, that Is to be stren-
vously denfed, and not allowed to be
sung or sald in any well-ordered com-
monwealth by old or young, Such a
fictlon 18 sulcldal, rulnous, Implous.—
Socrutes, In Plato's “Republie™

The Law of Geod.

Wealth Is & wenk anchor, and glory
cpnnot support & man; this I1s the law
of G, that virtue only i1s firm, and
cotnot he shaken by a tempest.—Pys

thirgoras,
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'THIS WEAK,
'NERVOUSMOTHER

Tells How Lydia E.Pinkham's
Vegetable Compound
Restored Her Health.

J Philadelphia, Pa.—*'T was veryw
| mlways tired, my back ached, and 1 fel
. sickly most of the
time. 1 went to a
doctor and he saif
1 had nervous indk
Sutlon. which ad
ed to my weak
condition kept me
worrying most of
the time— and he
eaid if 1 could not
stop that, 1 coul
not get well,
& heard somuchabout
Wiy TRE LydinE. Pinkham's
egotable Come
nd my husband wanted me to try it
! toolk it fora week and felt a little bet-
ter, 1 keptitupfor thres months, and
feel fine and can eat anything now
without distress or nervousness, '’ —Mrs,
J. Wonrrnring, 2842 North Taylor St.,
Philadelphia Pa.

The majority of mothers nowadays
overdo, there are so many demands
upon their time and strength; the result
ia ihvariably & weakened, run-do
nervous condition with headaches, back-
ache, irritability and depression —and
#oon more serious ailmenta develo
It is at such periods in life that Lydia
Pinkham's Vegetable Compound will
| restore a normal healthy condition, as

it did to Mrs. Worthline.

INDIGESTION

Acid-Stomach

| Milllons of people—in fact about § out ef
| ::Hut uﬂ:rr :ll:nnlor l:l.-rl'rom lndlﬂlllot
L] ronle. L1} ave capd

oaused by Acid-Btomach, d 24

There are other stomach Alsorders whiel
Slno are sure signs of Acld-Btomach—beloh-
| ing, heartburn, bloat after eating, food re-
| peating, sour, gassy stomach. There are
many allments which, whils they do net
cause much distreas In the stomach (tsslf
ars, nevertheless, traceabls to an sold-
stomaoh. Among thess are nervousness

| billousness, cirrhosis of the liver, rheuma-
' tiam, impoverished blood, weankness, Insom.
| mla, melancholia and a long train of phys-
lcal and mental miseries that keep the
vietims In miserable Reaith year after rsr.
The right thing to do Is to attack these
aliments at their source—get rid of the l:ld-
stomach. A wonderful modern remedy oalled
EATONIC now makes It sasy to do this,
| One of hundreds of thousands of grateful
tsers of EATONIC writes: “I have besa
troubled with Intestinal indigestion for about
nine years and have spent qt ite & sum for
| medicine, but without relief. After using
EATONIC for a fow days the gas and pains
In my bowels disappeared. EATONIC s Jum
| the remedy I needed.”

We have thousands of letters telling 1
these marvelous Lenefits,. Try EATONIC an
;-ui.:nq will be just as enthusiastio in its

ra

| Your druggist has EATONIC, Qet a b
#80 box from him today. He will ref
Your money If you are not satisfled,

"EATONIC

FOR YOUR ACID-STOMACH)

[N
UM
SULPHO SALINE SPRINGS

Located on our own premises
and used in the

Natural Mineral Water Baths

Unsurpassed in the treatment of

REEUMATISM'

Heart, 8tomach, Kidney and
Liver Diseases.
Moderate charges. Address

DR, O. W.EYERETT. M
S41h and M Sis. - Neb.

in Eoll:z

KODAKS

Developing, Printing
and Enlarging
I..inoo‘ln Photaﬁkugrly Co.
Dept. K, 1217 O St. u-ul-.’ Neb
. TO ‘“"‘&,&..99.'.—," STOVE

 Use E-Z STOVE POLISH

Mixt = Ready to Shine
MARTIN & MARTIN, CHICAGO

PATENTS Friia sucees

‘ The Poor Figh,
First Flatter—I'm sure in a dickens
of a Hix now.
Becond Flatter—Can I help you out?
First Flatter—No; you see while my
wife was uway 1 let the goldfish dle
' and In order to make up for it I bought
a fish and put {t In the bowl, but she
found out it was a salmon.

A woman never thinks that & man
thinks she talks too much,

If you would be happy let the other
fellow do the werrying.

Uge
uRIN,
» Morning «
eepYour Eye
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