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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 6 5  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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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 bicycle, 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 PASSAGE. 
(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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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 
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: Shade support. window. C. C. Brown ....... 938,207 
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b
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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
63 

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�
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��.�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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