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THE ItECHANICAL .TOYs OF CONEY ISLAND, 
ConllY Island,. that marvelous city of lath and bur­

lap, should always be approached by sea, as then, and 
then only, can the beauty of this ephemeral Venice 
be appreciated. Landward, the trains run through 
squalid neighborhoods, and past the back of every­
thi{g. Its best foot is put forward toward the 
sea. 

It is 11 question if Coney Island proper is not more 
crowded than any city in the world (except possibly 
Cairo) during the heated season. Hundreds of thou­
sands of visitors come to the island not only to be 

The "Mountain TOI'rento" .An Aqneous 
Ride. 
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cooled, bathed, and fed, but also to be amused, and 
this demand for entertainment has resulted in one 
of the most colossal aggregations of rides, slides, 
drives, whirls, and "thrillers" that the world has ever 
seen, imd there are over 450 moving picture shows. We 
doubt if any accurate figures are obtainable as to the 
horse-power required to operate the various amuse­

.ment devices, or of the amount of current consumed 
for electric lighting. It is stated rn very good au­
thority that a rainy Sunday means a loss of over half 
a million dollars in the section known as'Coney Island 
proper. If a careful census were made of all the 
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owners and lessees, we would not be surprised if this 
amount were nearly doubled. 

For some years it has been the custom of a member 
of the editorial staff of the SCIENTIFIC AMERICAN to 
visit the interesting pleasure parks from time to time, 
and illustrate some of the mechanical illusions and 
"thrillers." This year there are so .many new de­
vices and improvements on the old ones, that we have 
decided to give considerable space to their considera­
tion. After the old, time-honored carrousel, which 
still remains so popular, and which is so very much 
in evidence at Coney Island, we come to the various 

Diagram of the "Scrambler," Showin� 
Direction of Rotation. 

The ,. Scrambler." A 
'
Circnlar Rotating Floor Causes 

the Cars to Spin and C arom. 

The" TiCKler.". An Inclined Plane J)own Which Circular Cars Mounted on 
Casters Carom. 

The "Arkan!!alf Traveler." EacJI Track Moves 
Independently, to the Sorrow of Many Wonld-be Travelers. 

A sinuons Pleasure Way in Which the Circular CI,U' is Pi�otally Mounted on a Wheel Truck. A Third-Ran'Mountain Coaster Taking· a Dip. 
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so-called "rides." The first devices of this killd were 
built in the open air, and did not contemplate the 
passage through caves or among painted scenery, 
and you were apt to have to :walk up the inclines; 
then came the switchback, and finaily cars propelled 
up the grades by motors, as shown in one engraving. 
Now we have our choice of all varieties of this type 
of amusement device.' We illustrate several, built upon 
varying principles. 

Safety in the operation of the carriages at high speed 
js of paramount importance. The invention of Stephen 
E. Jackman, of New York, robbed them of their 'ter­
rors. ;With the aid of Mr. Jackman's brake mech­
anism for inclined railways, these carriages are 
actually held stationary in mid-air. The brake is 
set by an attendant a cO,ullle of hundred, feet 
away. It is extremely dangerQus to allow passen­
gers to manipulate, or even att'empt to brake, these 
cars. Formerly, a brakeman was carried on each 
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holds the occupants of the car in safety. The same 
inventor has devised a special lock which is applied 
by Itn attendant after the passengers have been seated. 
To avoid tampering with the lock, which passengers 
often did, he has prl?vided an automatic lock to "lock 
the lock," which is applied by a tripper when the car 
first starts· up the incline. 

The "Mountain Torrent," invented by Frederic W. 
Thompson, the founder of Luna Park, is one of the 
most interesting rides in Coney Island, and it is cer­
tainly a "thriller." A steep escalator in two sections 
serves to raise the prospective rider to a considerable 
elevation. As soon as a boat at the top is comfortably 
filled, it is started down an inclined track, a portion 
of which is under water. The track follows a sinu­
ous path, which constantly changes its level. A por­
tion of the track runs through a tunnel, and part of it 
runs through a pond or lake. Waterfalls and hills ann 
mountains add to the picturesqueness of the scene. 
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are large enough to accommodate eight passengers 
comfortably. The car is provided with an annular 
resilient bumping ring, which bears against the guldes 
as the car descends the incline. At the bottom of the 
car are various ball"bearing cltsters, which give the 
cars the comical and erratic run. The "Tickler" is 
the invention of Mr. W. T. Mangles, of New York, and 
the latest type has been modified with the assistance 
of Mr. C. M. Brewster. 

Another very interesting ride is the "Virginia Reel," 
invented by Mr. Henry Elmer Riehl, superintendent 
of Luna Park. The car is also circular in shape, and 
is pivoted to a wheeled truck. The car body is free to 
revolve on a kingpin, and can be rotated by projections 
on the body of. the car whic!l engage with the springs 
supported alongside the track, a ,d this tendency is 
noted when the car begins to travel down the sinuous 
and intricate winding pathway. The turning moti�JI. 
renders the ride exceedingly exciting and interesting 

"rutting, the Pipe." Exit at the Dowi. The 1:Iottom of the Human Toboggan, Slide. Made of Rattan. 

coach to control the car, but with this improved 
brake mechanism,' a 'car can be controlled on the 
down track or home stretch independent of the oc­
cupants. Our photograph, which has been cut away 
to show the mechanism, displays Ii. number of brake 
beaJ;lls, arranged'longitudinally with the track, one in 
front of the other, and adapted to engage a brake 
surface on the car trav�ling, on the track. When it is 
desired to stop the car for, any purpose, th� lever is 
pulled, which jn turn raises the beams'from the hori­
zontal plane of the track, and practically lifts the 
wheels from the track. ,With the aid of, wires ,the 
brakes can be set on any part, of the amusement way. 
An �ergency brake when used,releases a detent, which 
allows a heavy weight to fall, and with the aid of wires 
automatically $ets all of the brakes on all the tracks. 
This device oE Mr. Jackman has' been extensively used 
ttl various P�yt ... of the island. Serious accidents have 
\)Courred by passengers unloosening the bar which 
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Our engraving reJ)resents the boat just as it 'is passing 
through the lake. The ride is a most exciting one, and 
never faUs to furnish material for wild screams. The 
boats are,' hauled to the top by means of an endless 
cable. 

The "Tickler" is a nove} riding 'device, consisting 
of an inclined plane having a hard wooden fioor, on 
which is laid out a sinuous course, or run, on the 
outside of which are guide rails supported 'by posts, 
and adapted to change' the cOurse of the car in its de­
scent down the incline. ' On o,ne side oJ the structure 
is a chain elevator, by which' the loaded cars are 
haUled to the ,top of the' hicline from the' loading 
platform at the bottom or starting pOint. On the top 
the car is released, and starts its antics, whirling, 
skidding, and rOlling through the course, and affords 
the greatest pleasure to both riders and onloQkers. 
'1,"his is one of the severest "bumps" on the island. 
The cars are circular in· form, are built of steel, and 

to the occupants of the car. Comparativel,. little 
space is required for an amusement device of this 
nature, as owing to the manner.in which it is laid out, 
great economy of space is effected. Our engr�ving 

,shows the cars at various parts of the ride, but the 
main spiral is in tne tunnel or grotto, which renders 
the 'ride still more attractive to the occupants of the 
car. 

One of the most unusual attractions on the entire 
island is the "Witching Waves," which has recently 
been installed in Luna Park. It is the .nvention of 
MI'. Theophilus Van Kannel, of New York, who fs 
also the inventor of the revolving door. Our large 
front-page engraving shows the general arrangement 
of the visible portion of· this amusement way. The 
wa�es are of such size, proporti011 and speed as to ex­
actly simulate the waves of the sea. There are 
two moving runways between the "island" and the 
mainland, down one of which may be seen the de 
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lighted visitor s, s eated in boats or littl e cars. The 
two longitudinal runways are parallel, as are also the 
transverse, stationary runways, from one of which the 
passengers embark, while they coast down the other 
to the second longitudinal runway. The motion ex­
actly simulates that of the waves of the sea, and all 
enjoy it, good and bad sailors alike. The wave motion 
is imparted to the flexible steel sheet flooring by the 
mechanism which we illustrate on our front page. In 
passing, it should be stated that the forward travel 
of the conveyance is caused by the constant rise of the 
strip or sheet in the rear of the same. In other words, 
the passenger is always on a down grade. 

At one end of each longitudinal runway is a motor 
which serves to drive the mechanism which produces 
the progressive rising and falling movement of the 
wave sheet. Geared cranks serve to actuate long pit­
mans, which serve ,to' pull the great connecting' rods 
to and fro in a horizontal plane. The horizontal mo: 
tion is changed into a rising and falling motion by 
bell cranks, which actuate lifting bars which move 
in a vertical plane. These lifting bars actuate two 
levers, which are beams secured at the outer end by 
pins. It is the progressive movement of these beams 
which gives the flexible sheets their progressive rising 
and falling motion. There are 16 bell-cranks to every 
wave, which is 16 feet long. While one pair of beam 
levers is being raised, the next follows and so on until 
the full cycle of motion is accomplished. The mech­
anism is so well equalized, that only enough power is 
used to overcome, inertia and friction. 

This is an illusion which has to be seen to be ap­
preciated, and it is a clever adaptation of some of the 
fundamental principles of mechanics to produce an 
apparently complex result. 

The "Scrambler" is an amusement device based on 
centrifugal force. In an inclosure a circular floor sec­
tion is mounted to revolve. The upper s\�rface of the 
platform is slightly dished from the center to a point 
near its periphery. The circular table or floor is 
rotated by a motor at a rapid rate of speed. The cars 
are of elliptical or oval conformation. There is a 
bumper made of resilient material placed around the 
circumference of each car. In the operation of this 
amusement device, the cars are placed in the central 
portion of the platform, which is then revolved as 
rapidly as may be desired. The cars, by reason of cen­
trifugal force, will be propelled in the direction of 
the periphery of the platform, and at the same time 
will be given a rotary motion. A rocking motion is 
also obtained by the use of caster wheels. The cars 
strike several buffers and rebound. The circular side 
wall is interrupted, and is composed of a large number 
of spring buffers, which give when struck by the car. 
The "Scrambler" is the invention of Mr. H. A. Brad­
well, of New York, N. Y. 

The "Human Toboggan Slide" never fails to draw 
immense crowds. In the one which we illustrate, 
which is in Luna Park, an escalator serves to take the 
would-be sliders to the top of a rattan slideway, which 
follows a sinuous course. Once on the rattan there is 
little standing or rather sitting on the order of going, 
and after an instant whirl, one is precipitated on to a 
mattress, to the huge delight of the watching crowd. 
This is the invention of ,Mr. Frederic W. ThompsoN, 
founder of Luna Park. 

Steeplechase Park also has a number of very curi­
ous amusements, in one of which the principle of the 
"Human Toboggan Slide" is utilized. This is called 
"Hitting the Pipe." The pipe consists of an immense 
afra'ir shaped like. a tobacco pipe. Entrance is obtained 
through the mouthpiece, and exit is summarily thrust 
upon the would·be slider at the top of the bowL Great 
care is taken to make these various slides safe, as 
otherwise a loose piece of rattan would be likely to do 
serious lllJury. One of the curious amusement de­
vices in Steeplechase Park is called the "Arkansaw 
Traveler." It consists of a track having'two openings 
like the underground trolley slots. A plow comes 
up at various intervals, and foot pioces are attached 
thereto. On being admitted to the "Traveler," a foot 
is placed on a foot piece of the two tracl,s. Mechanism 
is provided for varying the speed of the travel of the 
foot pieces, and the result is that the passengers are 
contorted into curious attitudes. The device, while 
simple, has been well carried out. 

• I .... 

An interesting phenomenon that may be of use in the 
ignition of explosives is creating some interest in Ger­
many. According to a consular report, it has been 
discoverEd that an alloy of iron and cerium, lanthan­
ium, or any other of the rare substances which are 
used in the manufacture of incandescent gas mantles 

'will create luminous sparks on being struck with a 
metal tool, such as a knife edge, file, or the like. The 
sparks given off at the point of impact are sufficient to 
ignite not only gas, but even a cotton wick saturated 
with alr:ohol, and it is possible that these alloys may 
be utilized for igniting all kinds of explosives. The be­
havior of these alloys has been found to vary accord­
ing to tlleir percentage of iron, the sparking reaching a 
maximum when th e iron content is 30 per cent. 
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A NO·SEGMENT GRAPHITE-RESISTANCE CONTROLLER. 
The principle of the carbon microphone has been 

utilized to produce a controller in which there are no 
abrupt steps from one degree of resistance to another. 
In the usual telephone transmitter the diaphragm 
bears against a small quantity of granulated carbon, 
through which the line current passes. As the dia-

Front of the Controller, Showing the Compressing 
Lever. 

phragm is vibrated by the voice, it varies the pressure 
at the contact points of the hundreds of carbon gran­
ules, thus correspondingly varying the resistance of 
the circuit. In the same way the no-segment control­
ler varies the resistance of the circuit by pressure at 
a series of contact points. In place of carbon gran­
ules, columns of graphite disks are used, and a power­
ful lever mechanism is employed to compress the col­
umns. 

The disks are about an inch in diameter and 1h of 
an inch thick, and the imperfect contacts between 
them when under no pressure but their own weight, 
offer a high degree of resistance to a current follow­
ing through the column. Such a column offering 110 

Rear of the Controller, Showing the Resistance 
Columns. 

A NO.SEGMENT GRAPHITE-RESISTANCE CONTROLLER. 

ohms will have its resistance lowered to but 1 ohm 
when the extreme limit of compression afforded by the 
lever mechanism has been applied. 

The controllers are usually built with several re­
sistance columns, each 'comprising an insulated tube 
in which the disks are piled, one above the other, 
These tubes are provided with radiator fins or rings, 
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to dissipate the heat that is generated in the resist· 
ance columns. The tubes are carried on a yoke or 
cross-head at the bottom of the controller. The lower 
side of the cross-head is formed with inclined cam 
faces adapted to engage one or the other of a pair of 
rollers mounted on the operating lever. When the 
lever is moved out of its normal, vertical position, one 
of the rollers engages and lifts the crosshead, thus 
jamming the columns of disks upward against the 
top of the controller. Here a series of levers are ar­
ranged to equalize the pressure, and provide a uniform 
compression of each column of disks. The degree of 
compression is governed ,by the extent to which the 
lever is moved from the verticaL When the lever is 
in vertical position, the circuit is broken; but when 
moved out of this position, a set of brushes on the 
lever engages a series of contact plates, and closes the 
circuit through the controller. The resistance columns 
are subjected to the maximum degree ,of pressure" per­
mitting practically a full flow of current, before the 
lever is moved to the extreme position, and, the la-st 
move of the lever cuts out the graphite columns en­
tirely, and allows of an unobstructed flow of current. 
To reverse the current, the lever is moved in the oppo­
site direction, bringing the brushes into contact with 
another set of contact plates. 

These no-segment controllers are built especially for 
use with crane motors. There is probably no other 
condition in which the controller is subjected to a 
more severe strain than in connection with an electric 
crane. The current must constantly be thrown on and 
off., No time can be spared for a gradual variation of 
resistance. The crane motor must be started, stop­
ped, or reversed on the instant, regardless of the de­
structive effects produeed. In the ordinary control­
lers with fixed resistance units of wire, ribbon, etc., 
the units are cut out of or into the circuit successively, 
or step by step, and there is a considerable flashing 
and sparking at the contact points. The contact plates 
and brushes are constantly in need of repairs, and the 
resistance units frequently burn out. In contrast with 
these conditions the no-segment controller admits the 
current steadily instead of by jerks, and there is no 
arcing or injurious flashing. The slightest motion of 
the lever means a different speed of the' motor. No 
injury is done by keeping the current on the resist­
ance. Any desired horse-power is secured by multi· 
plying the number of resistance columns. 

Originally, carbon disks were used in this controller, 
but they were not able to withstand the heat generat­
ed in the controller, and in service they disintegrated, 
and clogged the .tubes with carbon powder. The use 
of graphite instead of carbon was suggested by a 
traveling salesman, Mr. Henry £. Jones, who had 
heard of the heat-resisting qualities of this material. 
The chief objection to graphite was its superior con­
ductivity, and in the first experiment only a few of 
the graphite disks were placed in the upper part of 
the carbon disk columns, in order to obtain the de­
sired controL Eight months of constant and severe 
service failed to produce any injurious effects on the 
graphite disks, while it was necessary frequently to 
remove the carbon disks. Mr. ·Jones then learned 
that the graphite used for railway signaling purposes, 
after being subjected to a heat of 7,500 deg. Fah., is 
an excellent ,conductor; but the constant arcing and 
alternate heating and cooling in service has the ef­
fect of hardening the material and impairing its con­
ductivity. Accordingly, he subjected the graphite 
disks to a similar treatment. The disks, after having 
been exposed to a heat of 7,500 deg. in the electric fur­
nace, were repeatedly heated to a temperature of 1,200 
deg. Fah., while exposed to the air, until the desired 
degree of hardness and resistance was obtained. The 
graphite disks thus treated have entirr'y supplanted 
the use of carbon. In service it is impossible to pro­
duce a temperature high enough to further affect the 
resistance of the graphite. 

The heat-resisting qualities of graphite are astonish­
ing. In a recent experiment some of the treated graph­
ite disks were repeatedly subjected to a current of 
75 amperes at 1,900 volts. This powerful current was 
applied at least thirty times to one of the disks, but 
it failed to affect the graphite in the lea,t. A set of 
resistance tubes was also subjected to a severe test; 
The current was allowed to run continuously for teli 
hours through the resistance. For six hours of that 
period the steel tubes were red hot, and they were 
partly melted by the heat generated, but the graphite 
disks in the tubes remained uninjured, and are still 
in use in a 50-horse-power controller. 

• • • 

The second largest masonry arch in the world has, 
according to Engineering News, recently been built 
on a new railway in Austria. This arch is the largest 
span of a bridge over the Isonzo River, and is 278.9 
feet, having a rise of 78 feet. The arch is of cut stone 
founded on reinforced concrete footings, backing into 
solid rock. It is 6.6 feet thick at the crown. The 
largest masonry arch in the world is at Plauen, Ger­
many, having a span of 295 feet, and the hitherto 
second largest, at Luxembourg, with 277.6 feet span. 
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