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Final Test and Opening of the St. Louis Bridge.

The final test of the strength of the St. Louis bridge was
made on the 2d of July, uader the supervision of Capt. J. B,
Eads, the chief enginear. He was assistesd by Col. Henry
Flad, Oscar Scheultze, Messrs. Klemm, Varrelman, S:hmidt,
Cooper, and Devon, with ten assistants, and Mr. Schaler
Schmidt, of the Baltimore Bridgs Company. Col. H. B. Car-
rington, United Ntates Army, Professor of Dynamic Engi-
nesring at Wabash College, was also present, and expressed
hissatisfaction at the result of the tests. At a given signal
there were fourteen locomotives ready to obey the command
of Capt. Eads and Col. Flad and their assistants. At about
10 o’clock seven locomotives, crowded with people on pilot,
cak, and tender, moved in a body, coupled together, and
ascended the approach ; and when arriving on the two 56 feet
spans over Froot street and the levee, east of the abutment
pier, they halted, and by a signal notified the other caravan
of seven iron horses to come up to the rack ; and they followed
up, and the test was begun in earnest.

The following is Capt. Ead’s sumimaryof the result of
tests made upon the Illinois and 8t. Louis bridge with four-
teen locomotives :

‘*Seven locamotives were placed upon one track of each
span. This produced a deflection of 24 inches on center
span and 2} inches on each side span. Seven locomo'ives
were then placed on each track of the west approach, and
both trains of locomotives, fourteen in all, were moved out
out abreast and simultaneously over each one of the three
spans. The locomotives weighed from 35 to 51 tune, aver-
aging 40 tuns each, making 560 tuns in all. The two trains
thus formed were stopped on each span, and the ettscts of
this load carefully noted. Thedeflection of the midclespan
wad 2% inches; of eacheide span, 3 inches. The two trains
moving abreast upon each arch was the severest possible test
to produce distortion of the curvé of each arch. Ten loco.
motives were then coupled together, and these wererun over
each track on each ride of each arch of the entire bridge,
covering the entire track of each span, and throwing the
whole weight «f the train, 400 tuns, on one side of eachspan.
This test was applied to each side of the bridge, and pro-
duced the severest twisting strain to which each arch can be
subjected. The vertical deflection produced by this test
on the center span was two and one half inches. The loco-
motives thus coupled were run at a speed of ten miles per
hour. The local traffic on the upper roadway of the hridge
was uninterrupted during the progress of the tests. Various
other observations in detail were made, noting the effects of
the loAd on the arches as it entered upon and left the difer-
ent spans, but this possesses no special interest to the gene-
ral public. The result of the tests agreed almost exactly
with the theoretical computations previously made, and the
whole trial proved eminently satisfactory. The insiruments
failed to dstect any side motion whatever during the tests.”

The river is spanved by three arches, of which the central
arch has a span of 520 feet, the other two of 502 feet each.
The arches are composed of cast steel, and the bridge is
really a double structure, consisting of two arches placed
side by side. The arches are made of steel tubes, each
twelve feet in length.

The formal opening of the bridge was celebrated on the
4th of July, with great enthusiasm. The display was finer
than ever before witnessed at Bt. Louis. The procession
was five hours in passing a given point. Addresses were
made by Mayor Brow, ex-Senator Gratz Brown, Governor
Woodeon of Missouri, and Governor Bsveredge of Illinois.

Contraction oi Tyres,

M. L. Merlet proposes the following method of reducing
the inner diameter of a tyre which has been unduly enlarged
by the hammer or the rolls, so that it cannot be put on when
hot in the usual manner. The plan consists of heating it to
redness, and then plunging it horizontally but only to half
its breadth in water, and leavingit there till quite cold. The
operation is then repeated in the same position, after which
the tyre is turned over and the heatings and plungings ap-
plied to the other hali of the ring. The firat cooling pro-
duces & contraction of which thehalf not immersed partakes,
and thus undergoes a molecular retraction resulting in a re-
duction of diameter; of course the same is produced in the
other half during the second operation. Inthis way a tire
has been reduced 7 in 895. Four immersionsinstead of two
will double the shrinking. In the same manner, a ring of
Bessemer steel, which had not only enlarged under the ham-
mer but had also become conical in form in the interior, was
brought to the exact diameter by means of heating and im-
mereing thirteen times successively, first the side that was
contracted, and afterwards that which had become enlarged.
In this case the correction amounted to nearly four inchesg,
but the diamerter of the steel ring is not given.

The Wear of Car Axles,

The standard car axle journals are 3% inches in diameter
by 7 inches long. The old style. was 3}x53.

The supsriority of the standard axle is illustrated by Mr.
C. E. Garey as follows: ‘‘ Two pairs of wheels,one with 7x3%
journals, and the other with 63x3} journals, were left under
the car in constant service, when I found it necessary to re-
move the wheels, as they were worn out, having run 65,734
miles. On examination, Ifound that the large journals had
been worn off 'y of an inch in diameter and } in length, but
were porfectly straight,smooth,and equal in size,while of the
smaller ones, namely, 63x33, one was worn off 115 in diame-
ter and the other a little less, and both were smaller in the
center than at the shoulders; while the lateral wear was the
same a8 that of the larze jourrale. 1 find ty experiment

that bearings on 53x3} journals will run from 30,000 to
35,000 miles, while the standard bearings, judging from the
past twelve months’ experience, will run with safety 100,000
miles or more, and with much less liability of heating, as we
have several cars running with standard axles, and have not
yet had a hot box. These experiments were made with New
Yorkand Harlem Railroad baggage car No. 10.”

FroyM 57 T0 86 MILES AN HOUR BY Ra1L.—Fast time was
recently made by the ‘“newspaper train,” which left Jersey
city nearly half an hour behind time, and made it all up be-
forereaching Trenton. This distance—a fraction less than
57 miles—was run in 59 minutes, including a stoppage of
over a minute at Newark and a moderation of speed at New
Brunswick. There were some portions where the speed was
more than a mile and a quarter a minute. Just beyond New
Brunswick, five miles were run in three and one half min.
utes, which is at the rate of nearly 86 miles an hour. About
a dozen passengers enjoyed this extraordinary ride.

THE PRODUCTION OF PREciOUs METALS on the Pacific
Slope reached, during the last quarter of a century,
$1,583,644,034, of wbich California mines produced three
fourthe, nearly all of which latter was in gold. The amount
obtained: is now increasing yearly, parily from the opening
of new mines, but cbiefly from the introduction of improved
methods of extracting the precious metals from the ores.
The yield of the Pacific Slope, last year, was $80,287,436,
against $70,236,914 in 1872. The increase is mostly in sil-
ver, & much more useful metal than gnld, except for coinage.

NEW BOOKS AND PUBLICATIONS.
EARTHWORK MENSURATION, ON TIIE BASIS OF THE PRIs-
MOI®AL FORMULA, containing & Simple aund Labor-Saving
Method of Obtaining Prismoidal Contents Directly from
End Areas. By Conway K. Howard, Civil Engineer.
IHlustrated. Price $1.50. New York: D. Van Nostrand,
23 Murray and 27 Warren streets.
The autbor of this book hasgeveloped a new system of finding the con-
teuts of earthwork by prismoidal mensuration,and accompanied the trea-
tise with tables and rules of application of admirable simplicity, so that
any oue who can swpproximate cubic contents by the rough method of
average arcascan obtain a more exact result by theuse of the prismoidal
formulx here given.

REPORT OF THE BoARD OF OFFICERS ON GATLING GUNB OF
LARGE CALIBER ¥FOR FLANK DEFENSE. Ordnance Mem-
oranda, No. 17. Washington: Government Printing
Office.

In this document, the vicws we have expressed as to the efficlency of the

Gatliog gun are fully endorsed by a board of experts 1n artillery. Detailed

accounts of verymany trialsare given,and theresults,{llustrated by target

diagrams, once more prove the terrible destructiveness of the weapon,
especially tn open country and as a means of defense.

A NEW METIIOD OF AMALGAMATING THE PRECIOUS METALS.
By Jchn Tunbridge. Newark, N. J.: Pierson, Brother,
& Co, 188 Market street.

Mr.Tuubridge is an expert in metallurgy, several of whose communica-

tions have appeared {n our columns, autd we refer our many readers who

are interested {in the sabject to the little pamphlet now before us, as de-

tailing some original views of a most important subject.

THE ELECTRO-ASTRONOMICAL ATLAB, By Rev. J. W, Spoor,
AM. Illustrated. Price $2. Rochester, N.Y.

Theobjectofthe author of this workhasbeen to present the elementary
principles of astronomy in a simple, popular torm, as readily comprehensi-
ble by children as the ordinary primary text books on geography. We
think that his efforts have been attended with excellent success. The vo-
lume before us ts beautifully {llustrated, written {n a clear, concise style,
in questions and auswere, and presents the newest and most authentic
information regardingthe science. The diagrams are unusually coinplete
and accurate, one exhibiting, at a single view, the entire solar system;
while the other jllustrations, original and selected, eome of which plates
are colored, are well calculated to convey correct ideas of the science of
astronomy, in which, of late, there 18 80 much interest.

” Becent | @mzritau ami Jf,umgu | Fat ents,

Improved Sash Pulley.

Stiles E. Maxon, Long Branch,N.J.—The pulley case 18 cast in one piece
and s made oval, to fit in the oval end of a mortise. The lower end 18
made concave to fit the fastening screw, which is tapered and has a small
beveled head to arrest it when it comes flush to the stile of the frame; also
tosecure the lower end of the case. The screw being tapered, its threads
will be pressed into the wood by the case when it comes into position, so
ay toinsureits holdiog firmly.

lmproved Loom Picker Spring.

William E. N. Potter,Lewiston, Me.—This invention relates to mounting
a spring pulley (around which {8 wound the strap that connects it with the
picker stick) on a crotched stand having a slotted base to adapt it to be
secured to a screw stud in a vertical or horizontal position. [t alsorelates
to the means of securing the strap to the pulley case by a hook fastened jn
the slut in the face of the pulley py 1ts bent portion and the straight exten-
sion,sald extension being pressed in between the two coils of thespring,
and kept in place by them. This arrangement allows of readily puttiag in
the hook and taking it out, 80 that a broken or worn-out hook can be rea-
dily replaced.

lmproved Watch Regulator.

Joseph W. Hurd, Grand Crossing. [11.—Th e objezt of this invention s to
furnish means for regulating watches by the application of a micrometer
screw, s0 a8 to vary the hair spring, and consequently the rubnine of the
watch, in the most delicate and precise manner.

Improved Apprle Crib,

James M. Chaplin, Mtddleport, N.Y.—TLhis is an improved apple house or
crib for vse in the orchard, for the purpose of keeping or storing apples
therein as they are picked from the trees until they are to be sorted and
barreled for market. Hitherto it has been the custon with orchardists to
pick theirapples and put them in large piles on theground,or directly into
barrels. In the latter case,the apples will sweat, mold, and mildew, and,
therefore, not keep as well, so that considerable loss 18 caused in both
cases. The present invention consists of a crib copstructed of a rajeed
bottom with detachable ends, and intermediate cross sactions, and adjust-
able sides covered by a roof, the whole being connected in suitable man-
ner, 50 as to be readily put up and stored away after use.

Improved Toy.

Mortimer C. Lee, New York city.—This is a toy cart with s figure of a
horse’s head and neck (one or more) attached to the axle thereof, propelled
by means of a tongne, and guided by means of reins. A pull upon either
line changes the direction.and the effect 18 very similar to that of guiding
a live horse, which makes the toy exceedingly Interesting to the juvenile

driver.
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Improved Heating Apparatus.

Gustavus Stevens, East Tawas, Mich.—This invention consists in a pew
and improved method of heating and ventilating rooms, by drawing pure
air from vutdoors by means of a bellows actuated by a large clock gearing,
and of forcing the same through heating coils enclosed ln a cylinder. 8aid
cyltnder 18 provided with a flue in its center, up which passes the flame of
a large lamp, bymeans of which the cotls are heated, and s also enclosed in
an cuter case which may contain either water or air. By means of this
arrangement the airin aroom (s maintained at 8 uniform temperatureand
a constant ventilation secured.

Improved Fence.
Jacob Haish, De Kalb, Ill.—This invention consists of a sheet metal
fencerail spirally twiated and provided with spikes excised from the body
thereof, snd turned on opposite sides; also in a fence post made of two
closely joined metallic rods bent outward at correspouding points near the
base.

Improved Hay and Straw Cutter.
John A. Coruish, Marshfield, Mo.—This Invention consists in tmprovivz
hay and straw cutters by the application thereto of a grinding plate that
takesup the wear on the knife as fast as i occurs, a pecultsrsupport for the
cutter blade, and alsonovel means for operating the feed rolls. These
cause the machine to operate with lees laborand to cut the hay or stiaw
more uniformly than is usually done.

Improved Piston Paching.

Stillman E.Chubbuck and Isaac Y. Chubbuck, Boston, Mags.—This inven

tion consists in the improvement of steam packing for pistons, by combin

{ng, with the spring pressers that hold the cut riogs in place at thelir proper
expansion, non-radial hub arms and overlappinz ring st uds to prevent late-
ral displacement,and also iu the pecullar construction of the heads of
8pring pressers, so that they may act ut right angles to one riog and exert
also a lateral pressure upon the other, the two sets of rings that break
joint with each other being thus held perfectly steamtight against the
piston cylinder.

Improved Circnlar S8aw Planing Knife.

Joseph T. Tunis,St. Michael's, Md.—This invention consists {o a new and
improved method of planing down the kerf upon sawn material during
the operation of sawing, by inserting {u grooved holes near the circumfer-
ence of the saw detachable planing knives having symmetrical slges and
projecting alternately on opposite sides of the saw just far enough to plane
down the kerf without wasting the material,the sald knives belng made
with symmetrical s:.des so that theymay be taken out and reversed when
one edge becomes dull or blunted.

Improved Bed Lounge.
Frank Johnson, Omaba, Neb.—The seat {8 hinged at the front part. The
head part tshinged to an inclined head piece of the lounge frame, and is to
beswunginan ootwarddirection like the scat. Theinside of lounge frame
and seat are provided with suitablemattresses, the cushionedhead and seat,
being at the under side when the lounge {s usedas a bed, and thereby not
exposed torapid wearing out. The hingedsectionis provided with folding
legs. The face board is detachable,andhas to be taken offt when the lounge
{s foldedinto a bed. It closes the open part between the seat and frame,
and is irmlyapplied to lugswhich enter recesses, and pass alongexteusion
grooves by sliding a board sidewiBe toward the head of the lounge. retain -
ipg it irmly thereon till detached bysliding it in opposite direction for
opening the lounge. Theloungeis quickly and easily changed into a bed,
and vice versa.
Improved Binder Attachment for Harvesters.

Willis Wheelock, Decorah, Iowa, assignor of one half his 1ight to Wii.
1'am T. Baker, same place.—This {8 an automatic raking attachment for
harvesters, 80 constructed as to collect the cut grain into a gavel and raise
{t to the binders’ table. Suitable construction enables the binder to equa-
lize thegavels by allowing the rake to operate only when a rroperamount
of cutgrain has fallen upon the platform. Therake standsstill for ashort
time at each end of the platform and then moves across the platformin a
straight line, sweeping the cut grain before it. As the rake hcad moves
back its forward part {8 raised out of the fallluggrain. Theforward part
of the rake head, while sweeping the grain before it, is kept from rising.
To the inner edge of the plattorm 18 pivoted an apron, which 18 connezted
with the spring so as to be lowered as the spring {3 forced down by the ad-
vancing rake, and allow thegavel to pass to the receiver. As the rake
head rises to return, the apron tsraieed by thespriug to prevent the grain
fromfallingfrom the platform, while the receiver 18 ralsed to deliver the
gavel.

Improved Carriage Wrench,

‘Wilbur F. Rowe, Minneapolis, Minn.—The obfect of thistnvention {8 to
provide,forthe removing and replacing of the axle nut of carrieges, an
improved wreneh by whichthesamecanbedonewithoutsollingthe fingers
orletting the nut come in contact with dirt. A carriage wrench sildes on
the shank of an axle nut socket. The shank 18 partly polygonsl, partly
round.and {8 provided with a button or knob. by which the nut and socket
may be turned, while thestarting or inishingturps of the nut are given by
the lever part of the wrench.

Improved Barial Case,

Jacob H. Forshay, New York city.—By an improved mode of fastening
the 1id may be appliedand taken oftin a few minutes without difficulty, the
connectlon beilngmade by fastening clamps which are provided with taper-
ing grooves,and placed over the dovetalled wedgestrips at the sides and
endsof thebodyand cover of thecase. The acjoining parts of thc body
and cover are provided with interlocking groovesand tooth shaped projec-
tions, which extend around the whole circumference of the case,and have
rectangular extensionrecesses,into which corresponding continuousstrips
of rubber areapplied. Byplacing the cover on the body of the case, the
apexes of the projections embed themselves tightly tnto the rubber lining,
and form thereby a perfect and hermetically sealing joint as soon as the
fastening clamps are applied.

Improeved Mode of Connecting Pitmen to Fly Wheels,

James M. G. Mouck, Drakeville, Iowa.—A wheel has curved arms, oune
of which 18 provided with aslot. This construction adapts it for attach-
ment of a pitman, by means of a wrist pin which passes through the end
of a bar that 18 pivoted to the rim of the wheel, and 18 clamped in anyad-
justment by a screw nut. Theslot i3 coustructed upon a curve of a circte
whoseradfusisthepivot of the bar. The object of the latter is to compen-
satefortheloss,andprevent the breaklag or giving way of the slotted
arm,andalso to overbalance the wheel on one side, 80 that it has n> dea:
center.

Improved Toy Gun.

John C. Todd, Toronto, Can.—This invention consists of a disk-shaped
piece of suitable material, provided with a groove alongthe circumference
in which, by suitable fasteningr, an elastic band i8 placed. A diametrical
perforation of thediskserves as a guide chamber for the dart, the disk
being provided at one end thereof with a segmental recess for easily taking
hold of theend of the dart and the clasticband, aud thus, by suddenly ex-
tending and then freeing the latter, sendiug out the projectile.

Inventions Patented in England by Americans,

(Compiled from the Commissioners of Patents’ Journal.]

From June 12 to June 18, 1874, inclusive.

COOEING, ETC., BY L1QUID FOEL.—J. H. Thorp, New York city.

CowroUND ENGINE.—W. Baxter, Jr., Newark, N. J.

DisTILLING EXTRACTS.—F. Walton et al, New Yorkcity.

DrEss PATTERNS —E. Butterick & Co., New York city.

Firg ARM BaND Hook.—E. Gaylord, Chicopee, Mars.

MAKING ICE, ETc.—C. P. N. Weatterby (of New York city), London, Eng.

OXIDIZING ANTHRACENE.—C. Rumpff, New York city, et al.

PROTECIION FROM FIRE, ETC.—J. A. Coleman. Providence, R. L

RAILWAY CAR SPRINGS.—J. 8. Barney,New York city, e al.

SEWING MACEINE ATTACEMENT.—J. J. Thompson, Goshen, N.Y.

BPIKE MACHINERY.—N. Tay, Medford, Mass.

SUPPLY VALVE.—W. Craig, Newark, N. J.. e¢ al.

ETMPER-NG STEEL [2)x, 800.— % F.3iny1li et al, Fitchburg, Mas
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