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THE lO,OOO.TON SUCTION DREDGER" LEVIATHAN" FOR 
USE ON THE MERSEY., 

BY TllE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 
Owing to the increasing draft and tonnage of steam­

ers frequenting the port of Liverpool, the maintenance 
of an open channel in the estuary is one of vital ur­
gency. Dredging upon a vast scale has to be main­
tained continuously to remove the sand, which threat­
ens to silt up the navigable channel; and in order to 
carry out this work most efficiently the Mersey ,Docks 
and Harbor Board found it necessary to undertake the 
construction of a special type of dredger. The task 
of evolving such a craft was intrusted to their engi­
neer-in-chief, Mr. Anthony G. Lyster, M. I. C.E., who is 
familiar with the peculiar conditions prevailing at this 
port, and who designed the sand pump dredger "Cora­
ndt�on," which, built in 1903, was at that time the 
largest and most powerful dredger of its type afloat. 
This latter vessel, 332 feet long by 53 feet beam and 
20.4 feet deep, with a gross tonnage of 3,943 tons and 
capable of dredging to a depth of 65 feet with a pump 
capacity of 4,500 tons per hour, proved eminently suc· 
cessful, and he decided to design a new craft upon 
the same broad lines. 

The new vessel, the "Leviathan;" has now been 
placed in service, and ranks as the largest and most 
powerful dredger that has yet been placed in opera-' 
tion in any part of the world. It has an over-all 
length of 487 feet, a beam of 69 feet, and a depth of 
30 feet 7 inches, these large dimensions being neces­
sary to afford the requisite capacity and strength to 
carry the designed enormous load of 10,000' tons of 
sand. It is of the twin-screw, self-propelling, san4i­
pump; hopper-dredger type, provided with twelve hop-
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indicated horse-power of 2,800, coupled direct to 
four independent sets of centrifugal suction pumps 
connected to their respective suction ,tubes, two on 
each side of the vessel, with hydraulic sluice valves 
on the inboard side. Each tube has an internal diam­
eter of 42 inches, is 90 feet long, and is bolted to a 
heavy cast-steel swivel bend at the upper end and a 
strong nozzle of special design at the lower extremity. 
These nozzles are provided with a cast-steel grid, so 
as to exclude material of such a size as would foul 
the pump. The swivel bends work in vertical slide 
frames riveted to the vesser's side, with trunnions to 
permit the suction pipes to hinge about its center, and 
thus permit raising or lowering to conform with the 
state of the tide during dredging. 

The suction pipes have an inclination of 45 degrees 
when dredging to their lowest Umit of 70 feet below 
sea level. Each tube is lifted and lowered by two 
strongly built derricks of steel, one at_each end of 
the tube, and stopped on seats at the upper deck com­
plete with blocks and flexible steel wire ropes led 
on to drums of its respective hoistfng wineh. 

Fitted over each side frame are deck slides sup­
ported by strongly built seats on deck, to:'{lnable the 
suction pipes with swivel bend to be stowed inboard 
when not dredging. Each deck slide has a heavy 
cast-iron frame of the same section as the slide frame, 
and can be moved inboard or outboard by means of 
worm gear, the same being carefully adjusted so that it 
comes exactly in the same vertical plane as the slide 
frame when at its extreme outboard position, to' per­
mit the suction pipe to be lowered to its working 
position below the water level. _ ,  

Emergency gear is fitted to each suction tube; so 
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SOME CURIOSITIES OF INVENTION. 
From time to time we have collected in these col­

umns instances of perverse mechanical ingenuity as 
well as misdirected efforts on the part of inventors, 
partly for the purpose of amusing the more sober­
minded, and partly as an instructive object lesson. 
On the opposite page will be found a number of such' 
mechanical curiosities, some of them without any ex­
cuse whatever for their existence, others not without 
merit. We are indebted to the Illustrated London 
News for these examples. 

The man who invented the padded chair and travel­
ing carrier to prevent serious street-car accidents 
was evidently as much concerned with the comfort 
of the person to be saved, after collision, as with the 
mere act of savine. He has provided a fender which 
consists of. a traveling belt and which serves the 
kindly purpose of conveying its human freight to a 
comfortable chair. It would seem from the illustra­
tion that the man to be saved is expected to be picked 
up in a sitting position facing forward so that he may 
be conveniently lodged in the padded seat. If he were 
picked up prostrate, he is presumably either dead or 
unable to sit, for not otherwise can we account for 
the chair. 

The umbrella cap which emanates from the mind 
of another inventor certainly ought to serve its pur­
pose of shielding the wearer from rain and sun if one 
may judge from the illustration. It is assuredly no 
uglier than the headgear in which civilized man now 
disports himself. 

The method illustrated for arresting a runaway 
horse is certainly one of the wildest fancies which we 
have ever seen. The plan is nothing more or less than 

THE lO,OOO-TON DREDGER " LEVIATHAN," WITH A 500·TON SAND PUMP DREDGER ALONGSmE. 

pers having a net total capacity of 180,000 cubic feet, 
and is fitted with pumps capable of dredging and' fill­
ing itself with this load of clean Mersey sand in 50 
minutes from a maximum depth of 70 feet, while the 
propelling machinery is sufficient to enable her to 
drive this load of 10,000 tons in her normal steaming 
trim, with coal bunkers and water tanks full, at the 
rate of 10 knots under ordinary working conditions, 
and to discharge this load very rapidly. The gross 
tonnage is about 8,000 tons, and the full load is 
carried on a mean draft of 23 feet. The fulfillment 
of these conditions insures the boat's possessing three 
times the power and capacity of any of the Har­
bor Board's existing dredgers, including the "Coro­
'nation," which is the next largest craft of this de­
scriptioll in operation at Liverpool. 

The vessel, constructed by Messrs. Cammel, Laird & 
Co., the well-known British armament manufacturers 
and naval shipbuilders, at their Birkenhead works, is 
built of steel to class 100 A 1 at Lloyds. It has a com­
plete steel upper deck sheathed with WOOd, and is 
divided transversely by thirteen watertight bulkheads 
extending from keel to deck. There is a longitudinal 
center line bulkhead dividing the hoppers, pump 
rooms, and boiler rooms, as well as No. 2 buoyancy 
spaces on either side of the vessel. These subdivisions, 
taken in conjunction with the watertight hopper side 
bulkheads, divide the vessel into about thirty separate 
watertight compartments. The steel structure has been 
arranged to give special strength to the vessel, in view 
of the great strains developed in loading and unload­
ing the hoppers. 

The dredging plant, of the Gwynne type, comprises 
four sets of inverted vertical, triple-expansion, sur­
face-condensing, direct-acting engines having a total 

that in the event of an accident the suction tubes may 
be lifted by block and tackle led to the deck winches. 
'I'wo of these winches are placed under the for�castle 
deck, and two on the poop deck. The four hoisting 
'winches are inclosed, in steel houses fitted with glass 
fronts, so that the winchman within has a clear and 
uninterrupted view of the derrick lifting and lower­
ing gear. Each hoisting winch has four drums 
arranged in pairs, two for raising and lowering the 
suction pipes, and the other two fo:.' derricking in or 
outboard. These powerful winches are actuated by 
double-cylinder reversing steam engines. 

The. four dredging pumps are arranged to deliver 
the excavated material along pipes passing up through 
'the deck into two landers, and at the point where 

. they joint, hydraulic sluice valves are fitted. The 
landers are placed side by side with a center division, 
and run the full length of the hoppers. The lander 
valves worked by worm gear are placed over each 
hopper on the bottom of the ,landers, so that the dis­
charge to any hopper can be controlled as desired. 
By these means the valves with control gear are also 
arranged in the steel division separating the two land­
ers. The discharge of sand and water from any, or all, 
of the pumps can be controlled so as to trim the ves­
sel as necessary. 

The hoppers placed forward of the pumping-engine 
room are built in twelve separate compartments, six 
on each side of the center line bulkhead. Each is fit­
ted with Lyster's patent valves, having an opening 
5 feet 6 inches in diameter through the bottom of the 
vessel. The hopper bottom plating has a steel slope 
in the four directions down to the edges of the valve 
seat bottom casting for quick discharge of the sand, 

(Oontinued on page 398.) 

simply to lift the runaway horse bodily by using a 
derrick;. Presumably the driver is to manipulate the 
derrick boom. Surely only a Titan could succeed in 
raising even the half-starved animal that is harnessed 
to the average tradesman's wagon. 

The inventor of the horse velocipede pictured was 
concerned chiefly with the preservation of roads and 
horses' shoes. He places his horse upon a kind of 

,tl'eadmill which is operatively connected by crank 
mechanism with the road wheels. Presumably this 
wheeled horse is to be used as a kind of locomotive to 
draw the car. 

• The many disasters at sea have, no doubt, inspired 
the inventor of the combined waterproof coat and 
life raft which is illustrated. A central hollow struc­
ture is connected with a waterproof coat into which 
the passenger crawls and thus makes himself liter­
ally part of the life raft. Inasmuch as a hollow mast 
is provided to supply air to the interior of the life 
raft and water and inasmuch as provisions are there 
stored, the man in the rubber coat must have access to 
t;tte interior. A counter-weight is provided to enable 
him to keep the raft in proper trim. 

The inventor of the cigar holder for hats, which iB 
also to be numbered among these curiosities, seems 
to have been dismayed by the waste space in an ordi­
'Jary "bowler" hat, for he has devised a means of 
l<i:ilizing the unoccupied space in a way which leaves 
OTI3 to infer that he never heard of pocket cigar cases. 

We believe that something like the sporting dress 
here shown has actually been used, but certainly 
not equipped with the hand-operated screw propel­
lers. As shown in the detailed view, se'parate air­
tight chambers a a are employed, which are protected 

(Oontinued on page 3q;O.) 
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L for w"ste and overfiow, J. B. Wise .... . .. 938,102' 
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Lamp socket and automatic switch, com-

bined, J. W. Phelps ..................... 987,858 
Lamp socket, fastening, electric, H. Chris-

tensen ........ .. ;...................... 938,212 
Lamp socket, incandescent, H. A. B!etz.... 938,038 
Lamp socket retainer, electric, N. Christen-

sen ............................. ...... 938,218 
Lantern, J. O. Alwood ..................... 937,748 
Lap-forming mechanism, C. E. T. Scribner .. 938,437 
Last T. Amnelius .......................... ·937,982 
Lathe head stock, White & Medford . . . . . • . .  938,030 
Lathe tool A. Stpvenson ................... 937,886 
Lathe, tur�et, C.' L. Libby . . . . . • • • • • . . . • . • . •  938,156 
Lathes. planers, etc., tool for, W. E. Delano 937,775 
Lavatories, etc., leg attachment for, W. H. 

Lose .................................. 938,157 
Leather .plitting machine, J. Busfield ..... .. 937,765 
Lens grinding implement, F. Buchhop . • • • ••• 937,763 
Light extinguisher, automatic, H. E ... Mat-

thai .................................. 937,836 
Lightning rod, J. F. Goetz ................. 938,137 
Liquid concentrating apparatus, O. Venter . .• 937,976 
Loading machine, grain, B. F. Kepner • • • • • •  937,814 
Lock, J. F. Beatty .. . ......... .... ... . . .... 937,756 
Lock, H. G. VOight. ................ ........ 938,444 
Locomotive boiler, S. A. Reeve . . . . . . . . . . • • .  938,171 
Logging swivel joint, J. V. Robinson....... 937,960 
I-"lom shuttle or filling carrier, O. A. Sawyer 937,963 
Loom warp stop motion, E. S. Stimpson . • • • •  937,888 
Loom, weft-replenishing, H. Wyman'

937,979, 937,980 
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Looms, weft-controlling mechanism for weav-
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Occulting light, White & Cornick ........... 938,03] 
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Pillow .ham holder, M. A. Nally ............ 938,015 
Pipe coupling, M. F. J{elly ................. 93R,425 
Pipe main service connection, W. N. Phillips 937,958 
Pipe section mold, curved, W. S. Sigler ..... 938,024 
Pipe threads and like work, machine for 

chasing, W. T. Johnston ................ 938,058 
Pipe wrench. J. E. Richards ................ 937,959 
Pipes, transporting bar for, W. S. Sigler ... 938,023 
Pipes, machine for making continuous, R. F. 

Dockery ............................... 938,223 
Planetarium, F. J. & W. F. Trippensee ..... 937,892 
Planter marking attachment, corn, L. P. 

Lewis ................................. 938,389 
Plastic material into charges, machine for 

dividing, G. E. Gowdy ........ .......... 938,051 
Plal3tic material, machine for dividing, G. 

E. Gowdy ............................. 938,050 
Plastic materials, nested dies for forming 

bodies from, P. J. Fish, Sr ............. 938,047 
Plate holder, L. M. Siegel. . ................. 938,082 
Pluager mechanism for jig tanks, G. H. El-

more .................................. 938,307 
Potato hook rake attachment, C. Kropp ..... 938,001 
Powder box cover, G. Messinger ......... ... 938,161 
Power controlling apparatus, W. R. Mc-

Keen, Jr. .. ........................... 937,844 
Pressure regullltor, H. F. Smith ... ......... 938,346 
Printing and delivering apparatus, coupon, 

J. W. Jones ............................ 938,243 
Printing machine, J. L. Firm................ 938,046 
Printing mechanism, E. W. Dean ... : . . . • • . .  938,043 
Printing press folding- apparatus, H. F. 

Bechman ........... ................... 938,364 
Propeller, M. D. Thompson ......... 938,290, 938,291 

Hardening, Temper­
ing, Annealing and 
Forging of Steel 

By JOSEPH V. WOODWORTH 
Size 6\1( x9\1( inche.. 288 "age.. 201 illustra-

tion.. Price $2.50 "o.t"aid 

THIS is a practical work, treating clearly and 
concisely modern processes for the heating 
annealing, forging, weldin�, hardening and 
tempering of steel, making it a book of great 

value to toolmakers and metal-workin!l' mechanics 
in general. Special directions are given for the 
successful hardening and tempering of steel tools of 
all descriptions, including milI ing cutters, taps, 
thread dies, reamers, bollow mills, punches and 
dies and various metal-workin!l' tools, shear blades, 
saws, fine cutlery and other implements of steel, 
both large and small. The uses to which the lead­
in!!, brands of steel may be adapted are discussed, 
and tbeir treatment for working under different 
conditions explained; also special methods for the 
hardening and tempering of special brands. A 
chapter on case.hardening is also included. 

Protectors, slugs, or fasteners, machine far 
inserting, M. F. Brogan ................. 938,118 The Pump, C. R. Green ......................... 937,790 

Pump, automatic steam, W. S. Ferguson .... 938,418 American 
Worker 

Steel 
Pumping engine, steam, M. W. Hibbard .... 938,146 
Punch cutting and like machines; blank 

holder for, F. H. Pierpont ............... 938,435 
Punch �utting and like machines, cutter I 

head mechanism for, F. H. Pierpont .... 938,433 
Punch cutting and D."atrix making machine, 

F. H. Pierpont ......................... 938,074 
Punch cutting machines, cutter for, F . •  H. 

Pierpont ............................... 938,434 
Punching machine, J. L. Bernard ........... 938,453 
Pyrometer or heat measuring device, me-

ehllnical, J. L. Zander .................. 938,034 
Rail anti creeper, A. O. Buckius, Jr......... 938,210 
Rail clamp, J. C. Crowson.................. 938,218 
Rail joint, A. H. Neypher .................. 938,167 
Rail joint, H. Protheroe, et al............. 938,272 
Rail joint and fastener, H. H. Markland .... 938,262 
Rail joint and tie bar and nut lock, C. C. & 

M. K. Gross ............. .............. 938,314 
Railway composite cross tie, O. Gerlach ..... 938,186 
Railway danger signal mechanism, R. E. 

Murphy ............................... 938.429 
Railway, pleasure, H. Whiting .............. 938,404 
Railway rail sup'{iort, A. Neusus.� ...... ..... 938,166 
Railway switch, automatic, W. L. Kubach .. 937,819 
Railway tie, P. S. Torrance ................ 937,972 
Railway tie, G. Lemieux .................. 938,003 
Railway track construction, A. J. Coover ... 937,770 
Razor, safety, J. R. Gilda ................. 937,992 
Razor, safety, W. L. & E. J. Nahm . • . . . . • .  938,396 
Razor strol)ping device, M. Gallas . . . . . . . • • •  937,786 
Reels, mllkQjg grading, F. Prinz . . . . . . . . . • . .  937,861 
Refrigerating apparatns1 R. H. Tbomas.; ... 938,181 
Regenerative reversing Iurnace, L. L. Knox, 

938,246, 938.426 
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TIS is a standard work on selecting, annealing, 
hardening and tempering all graaes of steel, 
by an acknowledged authority. Tbe author 
has had twenty-five years' practical experi­

ence in steel-working, durillg WhiCh time he has 
collected much of the material for this book. Care­
ful instructions are given for every detail of every 
tool. Among the subjects treated are, the selection 
of steel to meet various requirements; how to tell 
steel wben you see it; reasons for different steels; 
how to treat steel in the making of small tools. taps, 
reamers drills, millinl( cutters; hardening and tem­
pering dies; pack-hardening; case-hardening; an­
nealing· heating apparatus: mixtures and baths. 
the best'kind, and why; and in fact everything that 
a steel-worker would want to know is contained in 
this book. 
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(Continued from page 332.) 

Each valve is of tapered cylindrical form 
extending the full depth of the hopper, 
with open-bottomed valve at the lower 
edge, and has a lift of four feet. These 
valves are worked by hydraulic cylin­
ders controlled from fore-and-aft gang­
ways and supported by a continuous 
fore-and-aft girder running the full 
length of, and above, the hoppers . • Guide 
rings efficiently stayed to the hopper 
sides are fitted at the upper and lower 
parts of the valves for steadying the 
same. 

A surface valve with lever for opening 
or closing it from the gangways is fitted 
on top ot each hopper valve, to drain 
off the surface water. During dredging 
operations, the mixture of sand and 
water is delivered into the landers, and 
thence falls into the hoppers through the 
valves already described. The sand set­
tles in the hoppers, while the surface 
water escapes aft along the waterway 
formed by the hopper coamings to the 
weir plates, which can be adjusted to 
suit the trim of the ship, and then flows 
overboard through large rectangular 
shoots, two of which are disposed on each 
side. When discharging spoil, the hop­
per valves are raised, and the sand rap­
idly falls through the openings in the 
bottom of the vessel. 

There is an indicator fitted in the 
chart room which shows the draft of the 
ship, together with a complete system of 
repeating telegraphs and speaking tubes 
for transmitting orders to the pumping 
and propelling engine rooms, and to the 
different winchmen in their respective 
winch houses. Moreover, there are pow­
erful electric alarm bells fitted to the 
pipemen's positions. Pushes are pro­
vided for each pipeman, and one on the 
navigating bridge, so as to give alarm in 
case of necessity. 

The hydraulic installation carried out 
by the builders of the ship comprises a 
set of three-cylinder inverted high-pres­
sure direct-acting engines having three 
cranks and' three single-acting ra!ll 
pumps, driven direct from the piston-rod 
crossheads. The hydraulic pressure is 
800 pounds per square inch, and is used 
for working the four main sluice valves 
on the suction pipes at the sides of the 
vessel, as well as those on the. delivery 
pipes at the !lnds of the landers, and for 
opening and closing the twelve hopper­
discharge valves. 

The propelling machinery is right aft, 
and consists of two sets of inv.erted, ver­
tical, triple-expansion engines of the 
same type as the puniping engines, each 
having cylinders of 22"h incnes, 37 
inches, aRd 6 1  inches diameter, respect­
ively, by a stroke of 45 inches. Steam is 
raised in four large single-ended marine 
boilers measuring 15,"h, feet by 12"h feet, 
placed between the propelling and pump­
ing engine rooms and constructed. for a 
working pressure of 180 pounds per 
square inch. Watertight doors controlled 
from the upper deck are fitted in the 
machinery space bulkheads to provide 
access from one room to another. 

The side compartments adjacent to 
the hoppers, as well as the two forward 
holes, are buoyancy spaces rendered 
necessary for the vessel to support her 
weight' of hull, plant, and load on the 
specified draft of water. 

The engineers and officers are housed 
in the poop and the crew in the forecas­
tle, the master's cabin being placed in a 
large teak house on the navigating 
bridge, with the' chart and wheel house 
above. 

The vessel is fitted tbroughout with a 
complete installation of electric light on 
the incandescent system. The engines 
and dynamo are placed in the propelling­
engine room. The engine is of the In­
closed type, compound direct double-act­
ing, and coupled direct to the dynamo, 
which is of the direct-current compound­
wound pattern. The powerful windlasses, 
each driven by separate vertical engines 

(Ooncludetl on page 840.) 
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Home-Made 
Experimental Apparatus 

In addition to the following articles, the 
Scientific American Supplement has published 

I
' 

innumerable papers of immense practical value. 
of which over 17,000 are listed in a carefully 
prepared catalogue, which will be sent free of • 
charge to any address. Copies of the Scientific I 
America.n Supplement cost 10 cents each. � If there is any scientific, mechanicaJ, or en� I 
gineering subject on which special information 
is desired, some papers will be found in this 
catalogue, ill which it i. fnlly dis ens sed by 
competent authority. 

A few of the many valuable article. on tbe 
making of experimental apparatus at home are 
given in the following list: 

ELECTRIC LIGHTING FOR AMATEURS'. 
The article tells how a small and simple ex­
perimental installation can be set up at home. 
Scientific American Supplement 1551. 

AN EL;ECTRIC CHIME AND HOW IT MAY 
m;: CONSTRUCTED AT HOME, is described in 
Sicientific American SUllplement 1566. 

THE CONSTRUCTION OF AN ELECTRIC 
THERMOSTAT is explained in Scientific Ameri­
can SUJ)plement 1568, 

HOW TO MAKE A 100·MILE WIRELESS 
TELEGRAPH OUTFIT is told by A. Frederick 
Collins in Scientific American Supplement 1605, 

A SIMPLE TRANSFORMER FOR AMA· 
TEUR'S USE is so plainly described in Soien· 
tific American Supplement 1572 that anyone can 
make it. 

A Va·H .. P. ALTERNATING CURRENT DY­
NAMO: Scientific American Supplement 1558, 

THE CONSTRUCTION OF A SIMPLE PHO· 
TOG·RAPHIC 'AND MICRO·PHOTOGRAPHIC 
APPARATUS is simply explained in Scientific 
American Supplement 1574, 

A SIMPLE CAMERA·SHUTTER MADE OUT 
OF A PASTEBOARD BOX, PINS, AND A 
RUBBER BAND is the subject of an article in 
Scientific American Supplement 1578, 

HOW TO MAKE AN AEROPLANE OR GLID· 
ING MACHINE is explained in Scientifio Ameri· 
can Supplement 1582, with working drawings. 

EXPERIMENTS WITH A LAMP CHIMNEY. 
In this article it is shown how a lamp chimney 
may serve to indicate the pressure in the in-, 
terior of a liquid; to explain the meaning of 
capillary elevation and depression; to serve as a 
hydraulic tournique, an aspirator, and intermit­
tent siphon; to demonstrate the ascent of liquids 
in exhaustive tubes; to illustrate the phenomena 
of the bursting bladder and of the expansive 
force of gases. Scientific American Supplement 
1583, 

HOW A TANGENT GALVANOMETER CAN 
BE USED FOR MAKING ELECTRICAL MEAS­
UREMENTS is described in Scientific American 
Supplement 1584. 

THE CONSTRUCTION OF AN INDEPEN­
DENT INTERRUPTER. Clear diagrams giving 
actual dimensions are published. Soientific 
American Supplement 1615, 

AN EASILY MADE HIGH FREQUENCY AP­
PARATUS WHICH CAN BE USED TO OB­
TAIN EITHER D' ARSONV AL OR OUDIN CUR­
RENTS is described in Scientific American 
Supplement 1618. A plunge battery of six cells, 
a two-inch spark induction coil, a pair of one­
pint Leyden Jars, and an inductance coil, and all 
the apparatus required, most of which can be 
made at home. 

SIMPLE WIRELESS TELEGRAPH SYSTEMS 
are described in Scienti:fic American Supple .. 
ments 1363 and 1381. 

THE LOCATION AND ERECTION OF A 100· 
MILE WmELESS TELEGRAPll STATION is 
f�eaJ�ren1fK�a1\'i.�ri.;�h 

sJ:�le��E t °f62��agrams, 

THE INSTALLATION AND ADJUSTMENT 
OF A 100-MILE WIRELESS TELEGRAPH OUT­
FIT, illustrated with diagrams,. Scientifl.c Ameri­
can Supplement 1623, 

THE MAKING AND THE USING OF A 
WIRELESS TELEGRAPH TUNING DEVICE. 
illustrated with diagrams, Scienti:ft.c American 
Supplement 1624, 

HOW TO MAKE A MAGIC LANTERN, Scien· 
tific American Supplement 1548, 

THE CONSTRUCTION OF AN EDDY KITE. 
Scientific American Supplement 1555, 

THE DEMAGNETIZATION OF A WATOH is 
thoroughly described in Scientific American Sup. 
plement 1581. 

HOW A CALORIC OR HOT AIR ENGINE 
CAN BE MADE AT HOME is well explained, 
with the help of illustrations, in Scientific 
American Supplement 1573, 

THE MAKING OF A RHEOSTAT Is outlined 
in Scientific American Supplement 1594, 

Gcod articles cn SMALL WATER MOTORS 
nre contained in Scienti:6.c American Supplement 
1494, 1049, and 1408. 

HOW AN ELECTRIC OVEN CAN BE MADE 
is explained in Scienti:fic American Supplement 
1472, 

THE BUILDING OF A STORAGE BATTERY 
1s described in Scientific American Supplement 
1433, 

A SEWING-MACHINE MOTOR OF SIMPLE 
DESIGN is described in Scientific American Sup­
plement 1210. 

A WHEATSTONE BRIDGE, Scientific Ameri· 
can Supplement 1595, 

Good articles on INDUCTION COILS are con· 
tained in Scientific American Supplements 1514, 
1522, and 1527. Full details are given so that 
the coils can readily be made by anyone. 

HOW TO MAKE A TELEPHONE is described 
in Scientific American Supplement 988, 

A MODEL STEAM ENGINE is thoroughly de­
scribed in Scientific Americ�n Supplement, 1527. 

HOW TO MAKE A THERMOSTAT is ex­
plained in Scientific American Supplements 1581, 
1563, and 1566. 

ANEROID BAROMETERS, Scientific American 
Supplements 1500 and 1554, 

A WATER BATH, Scientific American Supple. 
ment 1484, 

A CHEAP LATHE uPON WHICH MUCH 
VALUABLE WORK CAN BE DONE forms the 
subject of an article contained in Scientific 
American Supplement 1582. 

Each nnmber of the Scientifio Ameri1llJl Sup­
plement costs 10 cents by mall. 

Order from your newsdealer or trom 
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and connected by compound· positive 

clutches at 
'
both crank and main shafts, 

are fitted on the forecastle head for work­

ing the anchors. 

The steam steering is of the Caldwell 

combined steam and hand type, .with con­

trol shafting to the steering standard on 

the navigating bridge, and is placed in 

the engine-room casing. Hastie's hand­

screw steering is fitted aft immediately 

over the rudder head, for use in case the 

steam gear breaks down. On the star­

board side a motor launch is carried un­

der Welin bow davits, ready for imme­

diate use for taking soundings or making 

observations. 

• • • 

SOME CURIOSITIES OF INVENTION. 
(Ooncluded trom page 332.) 

by cork bulwarks b. We wonder if the 

inventor really believes in the efficacy"of 

the hand-operated screw propeller which 

he has provided. 

The Society for the Prevention of Cru­

elty to Animals wouIa undoubtedly in­

terest itself in restraining the inventor 

who devised the arrangement here shown 

to enable a dog or cat to run a sewing 

machine. We once heard of a man who 

patented a contrivance for driving a cof­

fee mill by means of a b icycle, so that 

by the simple contrivance of riding a 

bicycle it was possible to obtain not only 

a certain amount of exhilarating exercise, 

but also to provide enough ground coffee 

for breakfast. This patentee surely out­

does him. The dog is made to rotate a 

central shaft carrying a large gear wheel 

which meshes with a small bevel gear 

carried on the sewing machine d�iving 

wheel. It seems to us that after the dog 

had sewed one shirt he would be too dizzy 

to do much more ; or perhaps when that 

occurs, the central shaft is to be driven 

in the opposite direction. 

A grain of common sense is to be 

found in the trunk that becomes its own 

luggage trolley, for it must be confessed 

that the ordinary trunk when full is not 

the easiest thing in the world to handle. 

The inventor has provided a single wheel 

and a folding . lever handle which serves 

the purpose of pushing the wheeled 

trunk along. He evidently was not con­

cerned much with the problem of the 

amount of space consumed by the wheels 

and the handle when folded within the 

trunk. 

The handle shown for carrying parcels 

used in carriages has been employed in 

European railways. The device consists 

simply of two straps and a rest board, 

with the whole easily detachable. Straps 

serve the purpose of binding the rest 

board and walking sticks . and umbrellas 

together. 

A boat driven by windmills is cer­

tainly a mechanical curiosity. Just why 

this complicated arrangement of bevel 

gears connecting the propeller shaft with 

the vertical windmill shaft should be 

better than canvas transcends our imagi­

nation. 

There is a touch of the Yankee in the 

fishing device, the last of the inventions 

illustrated. Evidently the inventor was 

accustomed to fishing in streams where 

bites were few and far between, and 

where patience was ill rewarded. He has 

contrived a fishing pole with a swinging 

arm carrying a clapper which is made 

to ring a bell as soon as a fish bites and 

swings the arm down. 

• •• • 

. :BIRDS OF PASSA GE. 
(Oontinued from page 335.) 

of the return of the same individuals. 

Some wonderful European records of the 

return of a species to a given nesting 

site are given by the late Prof. Alfred 

Newton. A common falcon, Falco pere­

grinu8, a cosmopolitan bird commonly 

known as the duck hawk, in this country, 

had its eyrie at one point in Finland for 

110 years ; that is
' 

to say, there was at 

this same point an occupied nest of this 

species from 1736 to 1855. At Oxbridge, 

in one or the other of· two earthen bottles 

placed for their use, a pair of blue tit­

mice had their nest every year, with two 

(Ooncluded on page 842.) 
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Hegulator. R. S. Dimond . . . . . . . . . . . . . . . . . . .  938.372 
Rerolllng metal shapes from old railway 

I rails, J � E. Tork . . . . . . . . . . . . . . . . . . . . . . .  938,197 
Retort charger, A. S. B. Little . . . . . . . . . .  : . .  937,829 
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BARKER MOTORS 

Rellablo.-l U to 10 H. P-Economlcal 
Their perfect operation and reli­

ability are due to common sense 
mechanical ideas and good construc-
���e:t t�� 1�:tirtaf:�1t:�?re�:J 
a.ttention to details. 

C. L. BARKER, NORWALK. CONN. 
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The Bullet's Flight from Powder to Target 
The Internal and External Ballistics of Small Arms. A 
Study of Rifle Shooting with the Personal Element Ex­
cluded� Disclosing the Cause of the Error at the Target. 

( 
Illustrated with one hundred and eigldy-eigld plates. shOWing the results 0/ oller three 
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By F. W. MANN� B.S.� M.D • 

384 Page.. , Price $4. 00 po.tpaici 

. THIS ,. a lhoroughlll p,adiad lreolise and deat. <Oilh a ..J,jec/ lhe Woolure 01 which I. nol c""""e",ur'* will. l/.r 
importance o, In/.....t, and il � unu.uahalue, nol onl!> becawe ilf uml,"" a large amounl of Informalion, of a 
"'II pradlcal kind. bU.1 because thi. Informalion I. lhe ,..ullof a praclical """.,Ience on lhe part of lhe wriler. 
extending ove, a period of lhirtll.eighluea,.. The ruul/.r 01 the author', ""perimem, '" here Biven, have ken per. 

lI.tenllli and laboriowlu Wotleed cui <Oilh an earn .. 1 J .. lre 10 "",I" hi. follow ma,k_en. In "Iew of the lac/ thai cofliedaring 
and Iheorizlng ha.. been '0 prevalen/ In riIle lileralare. lhe work "'" 6een kePI f roe lrom .peculalion, ""cepl where Ihq, have 
eilher been proved 10 befat.. 0' have 6een llilll .ab"antialed 6» recorded e"perimem. MOII oflhe illWllralJo,.. are pholo. 
g,aphic reprodadio,.. ol lhe ,..al/.r 01 adaal lem. ElJeTI/ page il lull ol lnle,.., /o, lhe rifle enlhall ... l. Thete/.a I'" 
dilJCWlion 01 ""rioa. kind. of ,lib. o/Ihe effecl 01 difference o/l.".glh, 01 variali"", 01 rilling, dc •• (U UJtlI (U ol lMrudive 
experimem mch aJJ lhai o/wnling lhe barrel nearthe muzzle. An idea 01 the con/em 1TUJII be golhered lrom a lew o/Ihe 
subjects lreated, .ach aJJ lhe Personal Elemenl .,.. Mechanical Rifle Shooling; Vlilily 01 VenleJ Barret.: High.PreRare 
Sharp,hooling POfJ)(/e,: Telescope M oun/.r; RDlned RlJle Bora VI. S"!l'keleu POfJ)(/u .,.. Prime,.: Accarate Ammunilion 
DiJliaJll .. : Fllel' 0/ Ballds; GII,alion and Oscillalion: M oiions Executed 611 Normal Filling Bulle/,: Determining Rt/le 
T<Oi,&: Kinelia o/S1>in, de. In maTlfl _pect. ihi, .-#t /.r aniqae In the lileralll,. that haJJ ken pabil,hedon lhiuuhJect. 
It II a Ihoroaghl» pradlcal .-#t and will be lound 10 be o/oeru realoallM to thoIC who are engaged In astudu 01 the 6tJ1UliCl 
qf the riJk <Oilh a view 01 Imp,.,.lng lhe cJl..,round eJ!idencli 01 thai _'" 

MUNN &- COMPANY. Inc., Publi.Ire,.., 361 1hootlway, New York City 

Rings from tubes, machine for turning, W. 
D. Mitchell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  938,013 

Rivet, W. C. Bray . . . . . . . . . . . . . . . . . . . . . . . . . 938.116 
Road machine, M. & M. LamRI • . . . • . . . . . . • .  938,249 Roasting apparatus, grain and seed, G. W. 

Barth . . . . . . . . . . . . . . . .  ; _ . . . . . . . . . . . . . . 937.914 
Rock drilling machine or engine, L. L. Scott 937,872 
Roost, chicken, J. L. Herman . . . . . . . . . . . . . . . 938,234 
Rotary ""ngine, F. H. Leftwich . . . . . . . . . . . . .  937.824 
Rotary engine, C. A. Burrows . • • . • • . . • • . . . .  938.211 
Rotary motor, W. S. EJllott . . . . • • . . • • . . . . . . 938.228 
Rotary ta.ble, J. F. Beatty . . . . . . . . . . . . . . . . .  937,700 
Rug hanger, M. Braymes . . . . . . . . . . . . . . . . . . . 938,117 
Rule. flexible slide, R. J. Roberts . . . . . • . . . .  937,863 
Running gear, C. o. Wyman . . . . . . . . . . . . . . . .  938,196 
Salts, neutralizing solutions of, B. Dlamand. 938,128 
Sausage twisting and linking m,achlne, W. J. 

Collins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  938,215 
Saw guide for ax handles, C. D. Bryant . . . .  938,367 
Saw, hand, K. Ziegler . . . . . . . . . . . . . . . . . . . . . .  938,105 
Saw, metal cutting, W. H. Lucas . . . . . . . . . . . 938,158 
Saw setting machine, H. Watklns.937,902 to 937,904 
Sawing machine, wood. T. Kimura . . . . . . . . . .  938,151 
Scale, computing, L. C. Wetzel . . . . . . . . . . . . .  938,096 
Scale spring hanger, L. Wilson . . . . . . . . . . . . .  937,907 
Scale, welgbing, J. E. Cochran . . . . .  937,767, 937,768 
Scales, weight recording means for weigh-

Ing, G. Guldbrandsen . . . . . . . . . . . . . . . . . . .  938,141 
Screw-driver, J. B. Ruple . . . . . . . . . . . . . . . . . . . 938,341 
Seal, box, W. M. Brooks . . . . . . . . . . . .  " . . . . .  , 938,206 
Sealing means, F. A. Winslow . . . . . . . . . . . . . .  938,193 
Seat attachment, J. Nause . . . . . . . . . . . . . . . . . .  938,329 
Seed conveyer, cotton, D. H. Greeson . . . . . . .  938,052 
Self-playing instrument web controlling 

mechanism, Hamilton & Thayer . . . . . . . . . 937,933 
Sellln� liquids, automatic machine for, A. 

Meinert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  938,326 

I 
Separating mechani.sm, J. Loutek . . . . . . . . . . . 938,256 
Separator. See Cream separator. 
Sewage discharge s.ystem. T. Ferguson . . . . . .  937,784 
Sewin� machine guide for hat sweats, J. C. 

Ringe . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 938,436 
Shade and fixtures, window, Hughes & Rob-

Inson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 938,148 
Shade and screen for windows, combination, 

Hughes & Robinson . . . . . . . . . . . . . . . . . . . . . 938,147 
! �g:a� ��I���,e\v�D.
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: Shade support. window. C. C. Brown . . . . . . .  938,207 

i ��:�i�g
b
:��bg;e.i.· c�����:d 'gua�d' a�(i '�hip 938,135 

I breaker for. W. S. Richards . . . . . . . . . . . .  938,273 
Sbears or tbe like, F. D. Davies . . . . . . . . . . .  938,042 
Sbeet feeder, A. J. Hodge . . . . . . . . . . . . . . . . . . 937,807 
Sbeet metal into irregular forms. macbine 

for cutting, A. W. B. S. Rohde . . . . . . . .  937,865 
Sbeet metal socket, E. L. Watrous . . . . . . . . . .  938,403 
Sbeet ot material, composite, L. S. & M. 

Samuel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  937,871 
Shelf bracket, R. R. Kintz. . . . . . . . . . . . . . . . .  938,000 
Shock loader, J. B. Schuman . . . . . . . . . . . . . . . .  938,438 
Shovel, etc., handle. H. S. Urban . . . . . . . . . . .  937.894 
l'Ihow rack. O. B. Winston . . . . . • . . . . . . . . . . . . 938,194 
Sifter, ash, H. L. Hastings· . . . . . . . . . . . . . . . .  937,799 
�ifter. ash. O. Wolfenden . . . . . . . . . . . . . . . . . . . 938,103 
Signal recorder. electric, N. H. Suren, 

938,285, 938,286 
Signal BYstem, W. Mears . . . . . . . . . . . . . . . . . . . 937,837 
Signaling system, O. M. Lelch . . . . . . . . . . . . . 938,155 
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Sled, folding or collapsible. W. H. Coleman. 938,300 
Small arms strikers or firing bolts. auto-

matic safety device for, J. Tambour . . .  938,349 
Smelting, electric, E. R. Taylor . . . . . . . . . . . .  938,352 
Smelting turnace. electric, E. R. Taylor . . . .  938,351 
Smoking pipe and making same, corncob, T. 

J. Tyner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  938,443 
Soundln� tackle, Gutt & Heyn . . . . .. . . . . . . . . . 938.143 
Spark plug, O. C. Wlnestock . . . . . . . . . . . . . . . .  937,908 
Spark plug, W. S. Bechtold . . . . . . . . . . . . . . . . .  938.108 
Spark plug, F. H. Welnhauer . .. . . . . . . . . . . . . . 938.188 
Speedometer, E. Schneider . . . . . . . . . . . . . . . . . .  938,278 
'Splnnin�, doubling, and like textile machine, 

S. Z. de Ferrantl. . . . . . . . . . . . . . . . . . . . . . .  938,375 
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Spout, E. L. Watrous . . . . . .. . . . . . . . . . . . . . . . .  938,402 
Sprayer, E. Harry . . . . . . . . . . . . . . . . . . . . . . . . . . 938,144 
Spraying apparatus. A. G. Stout • . . • . . • • . . . .  938,084 
Stake, spring, M. R. Jenkins . . . . . • . . . . . . . . .  937.942 
Stamp, canceling, E. Z. Wllkoshesky . . . • . . .  938,098 
Stamp, time, J. J. Busenbenz . • . . . . . . . . . . . . . 938,410 
Steam, apparatus for utilizing exbaust, H. 

H. Walt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  938,357 
Steam equalizer, H. H. Walt . . . . . . . . . . . . . . .  938,356 
Steel, producing and refinln�. F. O. Perkins. 937,855 
�i��.,gty;;::D���fe t,:'�d\�e,",;ep�;��ie: 'A: ·F·. 

938,1
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Herbsleb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  937,803 
Stitch separating machine, F. P. Taylor . . . .  938,400 
Stitching apparatus, book. M. Christensen . . . 937,925 
Stone, manufacture of artificial, W. Lake . . .  938.248 
Stool, F. K. Crumb . . . . . . . . . . . . . . . . . . . . . . . . . 938,219 
Stove and'water boiler, combination gas, R. 

Schneider . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  938,021 
Stove, folding camp, C. L. Swinney . . . . . . . . . 937,890 
Stove, gas, J. 1. Orkin . . . . . . . . . . . . . . . ... . . . .  937,951 Strainer, T. Richardson . . . . . . . . . . . . . . . . . . . .  938,274 
Strainer for coffee pots, J. E. Willetts . . . . . .  938,099 
Street sweeper, M. F. Adkins . . . . . . . . . . . . . . . 938,361 
Sugar from whey, extracting milk, Nilsson 

& Hellavist . . . . . . . . . . . . . . . . . . . . . . . . . . .  938,017 
Sugar, producing from Ugno-cellulose fer-
�upe�h:a�e�
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Swltcb, A. G. Rbodes . . . . . . . . . . . . . . . . . . . . . .  938,336 
Swltcb mecbanism, electric, J. G. Peterson . 937,957 
Switcb stand, S. K. Blair . . . . . . . . . . . . . . . . . . 937,758 
Tag tastener, G. A. Wadsworth . . . . . . . . . . . .  938,446 
Tag. sbippln�. J. W. Foster . . . . . . • •  ; . . . . . . .  938,310 
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Telegraphy, J. F. Richardson . . . . . . . . . . . . . . .  938,337 
Tele

ft�
o
:. �:.:'::on;.� .  ���t�� . .  ��� . .  ��

p
��.�t�l�: 937,832 

Telephone registers, locking and signaling 
system for, A. S. Spiegel . . . . . . . . . . . . . . .  938,026 

Telephone repeater apparatus, N. G. Warth . 937,901 
Te

lt���a��r:��s: i(PB����e ���. ������ . ��� 938,039 
Telepbone switchboards, wiring, C. S. Win-

ston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  937,909 
Telepbone system, O. 1If. Lelch . . . . . . . . . . . . .  938,154 
Telephone transmitters. appliance for use 

witb, C. J. Kintner . . . . . . . . . . . . . . . . . . . .  938,060 
Test Indicator, P. G. Wheeler . . . . . . . . . . . . . . . 937,978 
Thread board, W. O. Aldrich . . . . . . . . . . . . . . .  938,202 
Thresblng macblne, R. W. Gotsball. 9.Q8,138, 938,139 
Tbre�bing machine cleaning and sorting de--

vice, G. ErJinger, Jr . . . . . . . . . . . . . . . . . . .  937,783 
'a'ie plates, manufacturing, E. H. Bell . . . . . .  938,109 
'1'lme recorder, W. H. Bundy . . . . . . .  937,920, 937,921 
Timer and distributer, combined, C. T. 

Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  938,208 
Timing machine for use In pigeon races, 

etc .. W. McMillan . . . . . . . . . . . . . . . . . . . . .  937,845 
TIre armor, R. E. Johnson . . . . . . . . . . . . . . . . . .  937,812 
Tire armor, pneumatic, L. W. Galloway . . . . . 938,311 
Tire bolt wrench, G. Llndahl. . . . . . . . . . . . . . .  937,944 
Tire construction, G. E. Garon . . . . . . . . . . . . .  937,787 
Tire d�tacbable tread, automobile, T. M. ' 

Davey . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  938,371 
Tire, resilient. H. I(JIngler. reissue . . . . . . . . .  13,028 
Tires, means for holding and inflating pneu-

matic. E. W. Stanley . . . . . . . . . . . . . . . . . . . 937,884 
Toaster. W. J. Stewart . . . . . . . . . . . . . . . . . . . . . 937,887 
Tobacco leaf feeding rlevice. L. P. Wbltaker 937,906 
Tobacco, renovatine-. cleansing, and aroma-

tizing. S. B. Heddle . . . . . . . . . . . . . . . . . . . .  937,801 
Toe tip protector, fl. S. Burgan . . . . . . . . . . . .  938,299 
Tool, E. Bartels . . . . . . . . . . . . . . . . . . . . . . . . . . . .  937,75"1 
Tool. J. Spas r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  938,083 
Tool. C. F. Rlesenweber. . . . . . . . . . . . . . . . . . . .  938,339 
Top lift ftattening machIne. A .  J. Bolton . . . . 937,983 
Torches, air Dump for blow. O. Bernz . . . . . . . 937,757 
Toy, R. R. Essig . . . . . . . . . . . . . . . . . . . . . . . . . . . 938,417 
Toy, figure. G. T. Tralf . . . . . . . . . . . . . . . . . . . .  938,318 
ToY, mechanical. E. Eastman . . . . . . . . . . . . . .  937,780 
Toy rille, gun, and like arm, G. Schrodel . . .  938,081 
Trace �eleaser, W. ;r. �arvln . . . . . . . . . . . . . . .  938,072 
TralIBtormer, F. M. Slough . . . . • . . . •  \ . . • • • . •  937,871 
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