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¢ Running at the Critical Speed; the Picture Below the Diagram
* Biowa Typical Counterbalanced Drivewhoels and the Instrument With
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EERE ~ ASCERTAIN FACTS
CONCERNING BRIDGES,

Predused by Lecomotive Run-
ot High Bpeed Was Point to
¢ Be Arrived AL, and the Re-
ok sult s Interesting.
& ! receally made by an engineer-
_' ‘associalion throw an interesting
on (he pevere vibration to which
bridges are subjected by loce-
ranning st high speed. Every
tve drivewheel s counterbal
to seutralise the weight of the
rods, the dounterbmlancing
being cast adjacenl to Lhe rim
B the side opposite the driviagrod
o Wik this arrangement it
Ppoesible to countorbalance perfectly
: ohe apoed, so that with the
iva renning at elther greater

i
| S

ul

-_-d than this there ia sare
L i be pounding. This becomes a 8o

matier when the locomotive |s
al & spoad greally In axceas

| "JI that for which ita drivawhoela are

the wheels lifting
trom the ralle a amall fraction of an

s mth at sach revolution, and thea fall-
.. g

back with a hammer blow. Every
% span has a nalural rale of v
jon, depending om s length and
it BT om. When Lhe pounding of
jacomolive corresponds (o this
rate of vibration the reanit ie
vibratiom, the effect being
iy like that of pushing a awing
tha right intervala.  The apeed
h this occurs for any particular
ia known as s eritical speed
case lluetrated, the maximum
‘Bending of the apan wnder the critical
4 abowt 60 per cent greater
that eansed by a steady load of
amount. It has been found
thias effect is practically abaeni
speeda under 15 miles an hour and
speadia greatly Im excesa of the
eritical speed — Popular Mechanics

Waste of Good Men,
Master mechanica, ahop muperin-
ta and general foremen, an A
work hard, too hard, In fact, In

the Vibrations Were Measured.

' PROBLEM FOR THE ENGINEER

Increased” Size of Locomotives Has
Caused Complications That Have
to Be Adjusted.

The coustantly increasing size of o
comoiives Involves Increaslng the
welght of all moving parts, with the
attendant heavy siresses sel up Dol
ouly in the locomotive liself, bul in
the track strueture as well. To reduce
these to the lowest practicable point,
careful Investigations have boen car-
ried o o determine the mosi satls-
factory method of counterbalancing
the reciprocating parts. It has been
determined that (o secaro the mink
mum of oscillation and promotle
smoolh riding of tho large. heavy en-
gines commonly ased. iU |8 pecessary
to counterbalance about 60 per ceat
of the reciprocating weights, and that
the ratio of reciprocating welghts to
total welght of the engine should be
approzimataly 1 to 160 or 170, This
ratio Is allalned In many now gliving
sallafactory serviee Hpecial, heat-
treated stoel In employed for plstons,
piston rodes, crosahends, valve gear

counnoctlona, main rods and bollow
erank pina, all for the purpose of re
duocing weight. Great endeavors are
being made tn educate Aremen In the
moal effective methmuin of preventing
amoke, esspecially sear citien. A8 I»
well known, ihe cily of Chicage han &
large forea of amoke Inspectors. whoen
duty M 1s to oheserve, classifly and re
port all black amoke produced. N Ia
aald that this serviees costs the oLy

tering there maintain a similar work,
etpending 365,000 & year

Thoas rallroadas on
motive power has been wholly or par

tralned in and arcustomed (o the op
erathom and maindsnance of steam do
eonmotivea canily adapt themselvea (o
pimilar service wilth elactrie engines
and motor carm Al the presemd LUnow
portiona of fourteen stemm railroads
have been electrified, comprising 691 2
ronte milea, or a total of 1,761 miles
of irack —Sctentific Amerfran

Eyes of Railroad Employesa
With the obhjert eof protecting Ma

M they sxpend their energy In the | to the eva or loss of sight. the al

nce of taska which are be | timore & Oblo Rallroad company in

their capabilitien, instend of con- | a circular just insurd, urges that In
ihair time and ability for ﬂwi all easea of injury or of the lodgment

of problema of greater welght
impSrtance. The employment of a

s racer with enviable track
p as A ¢ah horse would be Ao
: ridiculona, no leas reasonable,
the assignment of romtine and de-

LarE
& tafl work, requiring only the inteili-

o

: -=- 1,000 motor car hava been rogis-

3

;""" the latter was a very good year,

. e lated this

4 gence And ability of a cletk or minor

an executive of filne capa-

foreman.

“ Mittes. and yet this very condition s

. it not all, of
the raiiroads, and to It may be attrib

of foreign particlea in the eye, the
erxployee at once seek the services of
a company phyveician, whenever this be
possible, rather than attempt tc treat
the injury or allow fellow-employees
to do so. HRailroad expericoces cites

many instancea of pormanent injury |

to the eye or total losa of sight sus-
tained as the reauit of attempts by
inexperienced persons to nsurp the
offica of surgeon. The immediate se-

| curing of medical attention, It s held,

measare the Inefficiency

it }a no

mechanical department, a man of
percaption and judgment, pos-

of greal emergy and ability, =o

by the preea of Insignificant

mposed on him by preacedent

ha s utterly noable to give to
fmatters of prime Importance the at-
tefition which. they deserve—Engi

. pearing HlFlﬂﬂ,

1914 Mgtor Car Gaina.
An argunment against pessimism In
motor Industry is shown by the
that In six months of 1914 more

in Massachusetta, more than
the entire 12 months of 1913,

Ia the siz months the Bay State
sollected $16.201 more from auto-

* s owners tham it had In the en-

12 months of the preceding year.
pate of incresse keeps up more

- 75,000 motor cars and trucks will
his year. And the revenue
giore tham $1.000,000. At
rats approximately 100,000
of machine, or one

L

eliminatea the possibility of infection. |
d . | Though about to prepare whal
' thonght was te be her own and her

e = — -

Fifty seven Employees Retired.

Fifty-seven employecs of the Penn-
aylvania rallroad, who had reached
tha pensfon age of seventy years. have
been retired by the company. Of
these, 49 were on the lHnea east and
eight on the lines west. Of those
retired seven, on the linea east, had
been in the servica of the eompany
aover fifty vears. They are Charles H.
Cantwell, yard master, Wilmington:
James Martin, hostler, Hightstown;
William H. Krogmann, watchman,
Baltimore: John R. Nowland, yard
master, Chester: Mark A MeGrillia
tieket agent, Philadelphia; Harry R.
(iven, engine watchman, Harriaburg,
and Alvan B. Conner, agent, Feltom,
Del. —Philadelphia Record.

Cara Serve Double Purpose.

A rallroad in Pennaylvania has
adopted ears that may be used elther
for freight or for passengers, the
seata folding against the siden

] —_—

Passangers on British Lines.
During the last year 1228316000
passengera traveled by the rallroads of
the United kingdom.

Old Women.

Coleridge i»s reported as saying that
thare were three classes Into which all
the women past seveniy, that he ever
knew, were to be divided:—1. That
dear old soul; 2. That old woman;

$29,000 annually. and the rallways en |

| lmg brooks but if we are in God's way
which eloetrio |

tially lastalled report that employees |
, or the “Urebiles™

| telligent
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employeea agalnst permanent injury |

't too was saffering from this sam= |
| a formula 2250 and containing tweo

| through her God was ready to work a
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LESSON FOR AUGUST 29~

GOD'S CARE OF ELIJAN,
LESSON TEXT-I Kings 17:1-14
GOLDEN TEXT-Casting all your aag-

upon him, becauss he for you.
ter 5:7T H. V., - '

We now skip thirty to forty years
to conslder the first of those great
prophets whose llves are recorded at
length. Samuel and David fought ani-
mals, armies and glants, but thegpe men
fought engagements in the moral and
spiritual realm of equal and greates
importance. Kmphasize Elijah as a
real Jlive RAesh-and-blood hero. His
work was with the portnern kingdom
and be probably first met Ahab at Ba-
paaria, his capital in 912 B. C. (1) The
Moabite stone (A. D). 1868) ia a re
markable confirmation of the Bible
story of this peried.

I. The Challenge, v. 1. The lesson
is a great illustration of faith. BSin
had agaln made vast inroads upon the
people (ch. 16:20-33) and this “man of
the hour,” whose name means “Jeho-
vah My Strength,” (1) saw the condl
tions; (2) responded to the need, and
(3) bad faith in his cause because [t
was that of Jehovah. The souroq of
bis faith was the word of the Lord
God (Deut. 11:18; 32:20). He that
“liveth” and before whom the propbhet
siood In dally, hourly communication.
Elijash was a man with a misslon
{Matt. 28:19) who trusted in God and
cousidered i safe to obey. His power,
“accordiag to my word,” was In ratie
according (0 his life of faith (Rom.
10:17). He was also & man ol prayer
James 6:17) and showed his falth by
his works (James 2:17, 20, 26).

I, The Command, vv. 27. Elljah’s
faith was not audacious, He took each
slep as comipanded by CGod (v. ).
There is a time (for secming retreal
as well as for the spectacular charge.
Elijah's frst place of Llesling was
“Cherith,” a gorge to the sasl of Lhe
river Jordan. This command was con-
trary o homan reason. “Would it not
soon be Involved In hia propbesied
drought ™

Again, maveas frequently feed upon
ecarrion, and he knew all the reguls
uons regarding cloanness Thuas (o be
seciuded would preveut hls observiag
the effect of the drought wpoa both
king and people. Huill the command e
explicit. M was “there™ (v. 4), and
thore only, thal Jobhovah was to save.
Tha miraciea of saving was 0 be
wronghl under the most adverse cir
crumstances and by the most snlikely
means. "Bo be wenl”™ }aviag faced
the peril, God bid him to preserve him,
and at the proper time Uod alse re
vealed himm (eh. 18:12). It was a dally
tosting for Klijah st Cherith, thua to
be fod and (o see (he walar evaporal
ing, bat It was a time of commusion
and after the brook was dry i(bere
came & new command (vv. & 9). Wae
are often called to sit by and see dry-

ha will atiend to that., We do nod
apecunlaie on the use of Lhe ravenas,
that the record s “poelical language.”™
fArablans), butl ae
copt (he writer's pinin intimation,
ravens, & common bird bul a moest In
one, eapecially when wesed
and directed of Cod

i1, The Continued Deliverance, wv,
818 ERarephath was {Luke 4:26) Ia |
tha dominions of Jemebel’s father, om |
the coast of the Mediterranean sea be-
tween Tyre and Sidon. a dangerous |
for Elljah through Abab's |
kingdom (ch. 18:19). The word Zare

phath means “smelting farnace.” and

famine. Commanded to hide in Cherith
Elijah la told to “dwell”™ in Zarephath |
and that a widow was (o ba the agent
to supply hia need. Again Elijah's
prida had toe be overcome for thers
wera abundant reasona for dialiking |
snch a journey, sach an ablding place
and suwch a dependence apon A& poor
nidow. Eljah, however, “arosa and
went” a continwance of his lfe of |
obedience. He first asked for tlh"l""
and as she went he added hia reqmest |
for food. M was a particalar widow lo |
whom he was sent (Lake 4:25-27) and |

miracle of ealvatiom on hin behall.
@l

son's Jast meal (v, 12), yet she at once
proceeds to obey the command of the
man of God as it was conditioned apon
the word of Jebovah (v, 14). Cod,
through his propheta, haa commandea
aa, given us assurance and promised
to sustain (Phil. 4:19), yet we hes=i
tate. “"Bhe went and did” the seem-
ing impossible, but according to the
word of command, and those of “her
honsa did eat many dayr.” Obedience
saved her own, her son's and the
prophet's lives. There is sound philose
phy iIn Prov, 11:24 which found |ts
eompleta fulfillment in Jesus whe
“came not to be ministered unto but
to minister.” [Read carefully Prov
2:7-10 and 11 Cor. 3:6-11. Asa with tha
leraétites In the wildernesa the supply
was only from day to day (v. 16) noth
ing ahead, no accumuliation, yet a per
petual supply because based om “the
word of the Lord™ (v. 18),

God worked thia miracle: (1) to up
hold and to preserve hia chosen mes
semger for his great work In lerael,
i2) to ahow his loving kindness and
austaining grace to the poor; (3) to
strengthen the faith of his prophet
againet his spectacylar conflict on ML
Carmel: (4) to the end ‘hat he might
show lsrael and all others down
through the agea a great object lesson
of his sustaining grace and providemes.
The retorning food cropa of the world
each year are hia onfailing eruse of

Hia word In s

| & galloma

ble to AH Orchavda,

' The sclentific picking of fruit re-
quires that the operation should be
performed without damaging the tree,
which aften occers when ladders of
the nary design are thrust into the

The revolving ladder sup-
port shown in the accompanying eut
has been invented and patented by a
Californla orange grower. While the
idea is applicable to all orchards T'is
particularly wsulted for the orange
grove, where the crop is not gathered
at one time as I8 other frults, but is
collected at & number of successive
plekings. A pecullar charactaristic of
the orange tree ls that it frequently
has on (ts branchea fruit in many dif-
ferent stages of development, all the
way from the bud to the ripe fruil.

Permanent Ladder for Fruit Trees

The oranges are picked ol diferent
times, the occasion belng Influsnced by
the conveanlence of the grower and the
conditipn of the markel. There would
be. therefore, more Incentive Lo the
owner Lo erect permanent supporis of
this character among the orange Lreos
than in an apple orchard, for instance
where the enlire crop s removed st
ome operation. Thea, leo, the orange
irees are more (ragile than other
trees, and (he grower must necessarily
eiorcise more care The apparatus
consists of & shafl with one end buried
in the ground near the tree trunk and
exiending upright throagh the (Lrea
The lop la Atted with an arm borison-
tal with means for securing the lop
end of the ladder Lthereto. This device
may be swung all arouad the trees so
that every part may be reached and
the frult plcked without disturblag o
oal.

RED RASPBERRY SPUR BLIGHT

Dissase Mecognized by Irreguiar
Brown Bpletches on New Canees—
i Can Be Controlied.

[

MMy WALTER @ RATCKELI, " barafo
F aperfmment Mailon )

Red mapbarry spur blight makes Ma
appearance about the middle of July
and ean be recognimed hy (he irregniar
brown aploiches on (he Rew caned
The fanguws which e responsible for
the discoloration mvades the (leens
murrounding the buds from which the
fruit apurs arise and either destirore
them owiright or prevemis thelr far
ther growih aad development The
discasa ran be eontrolled aaljsfactor
fly by spraging the young canes with
bordeans miztura when thay are siz
to elght Inche: “igh and every (wo
weeks therealter until the picking nen-
son. The old canea should be re
moved as soom as the crop has been
gathared, and a fAinal application of the
apray material shounld be given at that
time. PFor (hia work We recom
an adhesive hordeant mivinre having

pounds of resin fish ofl moap to Fﬂ.!-
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of the nearest dealer.—Adv.
AUTO HORN JERICHO TRUMPET

Gaskill gently. “A warning, this Bve
Tntu-lluthcﬂr'lqihlﬂ-ir

mufiing that Joricho horm, | bag of

“Oh, no, | haven L
mine off'"™
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BEES IN THE FRUIT ORCHARD |

Buzzing Little MHoney Gatherars !ni
True Partners of Orchardist—
Resulta of Work Plain,
|
|

H. W Collinwood of the Raral New
Yorker, says “We can easily for- |
glve the bee bia short working days
when we consider the good he does |
The=¢ la no question abont the debt
fruit growers owe him  People talk |
abort the wind and other (nsects in |
fartilizing onr fowera, but T am confl
dent that any man who will really
take the time and pafna to iInvestigate
for himself will see that the bea |s
nearly the whole story. 1 have seen
the certain results of hia good work
in A neighbor's orchard Thoese bees
broke the trees down just as truly
as though they had elimted on the
trees by the milllon amd pulled at
them. The appearance of those trees
after a few years of bee keeping
would have eonvinced any fair-mind
od man that our little buszing friends
are trae partners of the fruit grow-
era.”

_—

The Orchard Location, °

The north afde of a hill ja the hest
loeation for am orchard, becanse
changes in temperature are Dot #0
great as slsewhere. On south slopes
tha buds start too early In the spring.
eold alr descenda fa hollows and
closed valleys and fs Hikely to kill the
young buds, An orchard near a laks

On Time

Breakfast

Ever know a real boy
who wasn't on time for




